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SSAR Treasurer

A special election for SSAR Treasurer was held in fall 2019.  We 
are thrilled to welcome John Moriarty as our new Treasurer.  John 
is currently Senior Manager of Wildlife and Acting Director of 
Natural Resources, Three Rivers Park District, Minnesota, and 
Museum Associate at Bell Museum of Natural History, Minne-
apolis.  John served as editor of Herpetological Circulars from 
1998–2018 and has served in numerous other capacities in SSAR.  
A million thanks go to Ann Paterson for her years of dedicated 
service as SSAR Treasurer and Acting Treasurer since 2013.

Herpetological Conservation

Priya Nanjappa and Katie O’Donnell are the new Co-editors 
of the book series Herpetological Conservation.  Priya and Ka-
tie bring a wealth of experience and knowledge to the position.  

Breck Bartholomew is Interim Editor, finishing up the current 
volume being edited by Susan Walls and Katie O’Donnell—Vol-
ume 4: Strategies for Conservation Success in Herpetology.

SSAR/HL Potential Merger Committee

Rick Shine stepped down as co-chair of the SSAR/HL 
Potential Merger Committee in November 2019.  Lee Fitzgerald is 
our new co-chair of the committee.  We look forward to ongoing 
discussions concerning the feasibility, costs, and benefits of a 
potential merger with The Herpetologists’ League.  

New HR Taxonomic Index

Thanks to the herculean efforts of Paul Freed, HR’s Taxo-
nomic Index Editor, we now have the entire run (volumes 1–50) 

About Our Cover: Rhinoclemmys pulcherrima

The genus Rhinoclemmys (Geoemydidae, neotropical wood turtles) con-
tains nine currently recognized species whose collective range is from Mexico 
to northern South America (Turtle Taxonomy Working Group [Rhodin et al.] 
2017. Turtles of the world: annotated checklist and atlas of taxonomy, synony-
my, distribution, and conservation status [8th ed.]. In Rhodin et al. [eds.], Con-
servation Biology of Freshwater Turtles and Tortoises: A Compilation Project 
of the IUCN/SSC Tortoise and Freshwater Turtle Specialist Group. Chelonian 
Research Monograph 7:1–292). Rhinoclemmys pulcherrima, the Painted Wood 
Turtle or sabanera, ranges from northwestern Mexico to Costa Rica, mostly 
along the Pacific slope (Ernst 1981. Catalogue of American Amphibians and 
Reptiles 275:1–2). The known range is not continuous but consists of discrete 
segments represented by four subspecies (Legler and Vogt 2013. The Turtles of 
Mexico: Land and Freshwater Forms. University of California Press, Berkeley. 
402 pp.). The species name is from the Latin pulcher (“beautiful”) in reference 
to the colorful head and shell markings (Ernst, op. cit.).

Painted Wood Turtles are largely associated with neotropical deciduous 
forests, often near intermittent or permanent streams (Legler and Vogt, op. 
cit.). Much of the historical range along the coastal plains of western Mexico 
has been lost to agriculture and human settlement, but populations persist in 

nearby uplands. They are omnivores, consuming plants and terrestrial invertebrates. Adult females are slightly larger than adult 
males. Courtship and mating occur during the rainy season (May–October), with small clutches (1–3 eggs) likely undergoing em-
bryonic diapause (Legler and Vogt, op. cit.).

Our cover subject was encountered by Aldo López Velázquez (Aldo Altaica) in Parque Nacional Lagunas de Chacahua, Oaxaca, 
México, an area of deciduous forest, marsh, lagoon, and mangrove swamp habitats that support numerous species of wildlife. The 
cover image was recorded using a Canon EOS 5D Mark IV mounted with a Laowa 15mm macro lens (ISO 400, 1/100 sec). Light-
ing was supplied with a tripod-mounted Yongnuo YN600EX-RT-II flash with hexagonal diffuser triggered by a Yongnuo YN-E3-RT 
transmitter. The turtle was found while crossing a road and rescued from oncoming traffic. Given that this was a wild turtle and 
had just been handled by a human, it reacted in typical turtle fashion by retreating into its shell—hardly a suitable arrangement 
for a photo session. It was placed under a bush with all photographic equipment in place. The photographer then used a camera-
phone app to trigger the camera remotely, as he was able to monitor the scene from distance.

López Velázquez is a PhD candidate in biological sciences at the Universidad Nacional Autónoma de México. His research 
involves chytridiomycosis dynamics in amphibians. He is an author and editor of the book Quitridiomicosis en México, a compi-
lation and analysis of information for Mexican amphibians. He is currently working to eradicate invasive species in the Mexican 
islands.

SSAR BUSINESS



Herpetological Review 51(1), 2020

185185

of Herpetological Review indexed by scientific names. The index, 
which includes nearly 74,000 entries, is available as an Excel file 
that can be downloaded on the SSAR web site:

<https://ssarherps.org/publications/herpetological-review/>

It will be updated regularly as new issues of the journal are 
published. 

Reciprocity in Teaching and Mentoring

I was certain I had reached the pinnacle of success when I 
joined the herpetology research group headed by Dr. Hartwell 
Welsh with the U.S. Forest Service in Arcata, California. Hart had 
accepted me as a master’s degree student at Humboldt State Uni-
versity and lured me away from Louisiana-Pacific Corporation, 
where I surveyed for Northern Spotted Owls (Strix occidentalis) 
and Marbled Murrelets (Brachyramphus marmoratus). The op-
portunity with Hart and his team of herpetologists was a dream 
come true for a young woman who was born in Grand Canyon 
National Park and grew up in national parks in Washington, Vir-
ginia, California, and West Virginia, before returning to Grand 
Canyon for high school. In each of these places, except Washing-
ton and Virginia, where I was barely past the human equivalent 
of Gosner stage 25, I stalked amphibians and reptiles.

My notion of the pinnacle of success has shifted over time, 
but one simple question altered my trajectory in a dramatic way. 
I was a teaching assistant for the herpetology class of my Ph.D. 
adviser, Dr. James Gibbs, at the State University of New York Col-
lege of Environmental Science and Forestry. Intending to pursue 
a career as a research ecologist with the U.S. government, I was 
shocked at how much I enjoyed teaching. In utter confusion, one 
day I asked James, “What career will have the greatest impact for 
conservation of amphibians and reptiles?” He said something 
like, “You are a good teacher. There is no better way to advance 
conservation than to get young people excited about nature and 
interested in conservation.” 

Trusting James’s advice, and with a long-term dream of doing 
research in Indonesia, I got as close as I could and spent the first 
five years of my academic career at the University of Hong Kong 
with an incredible mentor, Dr. David Dudgeon. My first class as 
an assistant professor was Ecology of Hong Kong, an introduc-
tory course with about 150 first-year students. Imagine the ter-
ror! Located in the Asian sub-tropics, diversity is high with over 
400 species of birds, 100 species of amphibians and reptiles, 
2000 species of plants, and untold numbers of invertebrates. I 
was about two weeks ahead of my students in understanding 
the ecology of Hong Kong, as I spent weekends reading books 
and papers and racing around the administrative region’s 23 na-
tional parks with binoculars and field guides. Lectures were diffi-
cult enough, but the class offered four all-day field trips. With 10 
teaching assistants, I divided the class into groups of 15 students 
and distributed them in clumps along a trail in Lung Fu Shan 

Country Park to learn to identify birds. In Shing Mun Country 
Park, groups practiced using kick nets to collect stream inverte-
brates and worked through a dichotomous key to identify them. 
Trial by fire it was, and I loved every minute. Witnessing the thrill 
of a freshman focusing in on their first Red-billed Blue Magpie, 
or their surprise in seeing a caddisfly larva crawling along in a 
helical case of sand of its own construction, reminded me that I 
had chosen the right career. 

My Hong Kong students and I shared many adventures, 
including an expedition to the newly-established Yinggeling 
Nature Reserve on Hainan Island. A government agency had 
invited me and my students to visit the nature reserve to assist 
with herpetofaunal surveys. I notified the agency that along with 
two male undergraduate students I would take two graduate 
students, Hei and Vivian. Male staff of the government agency 

HERPETOLOGY MUSINGS

NANCY E. KARRAKER 
Department of Natural Resources Science, 
University of Rhode Island, Kingston, Rhode Island 02881, 
USA; e-mail: nkarraker@uri.edu

Nancy Karraker with first Southeast Asian Box Turtle (Cuora amboi-
nensis) caught during sabbatical leave research in Southeast Sulawe-
si, Indonesia. 
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announced that Vivian would not be able to go—the conditions 
would be too challenging for a woman. In Hong Kong, the color 
of my skin and my Western origins somehow erased the fact that 
I was also a woman. I had confronted this on multiple occasions 
when told by Chinese men that I was crazy to go to the field by 
myself, and especially at night, in what has historically been an 
extremely safe place. Well, that is what a herpetologist does, had 
been my regular retort. I responded that none of us would go to 
Yinggeling if Vivian could not go. Their tune quickly changed 
and Vivian demonstrated that she was every bit as capable as 
the rest of the team. Led by Hmong wardens, we backpacked 
into steep land that had barely been seen by outsiders, caught 
herpetofaunal spectacles such as the endemic Hainan Pseudo-
mustache Toad (Leptobrachium hainanense) and Bawangling’s 
Cave Gecko (Goniurosaurus bawanglingensis), and slept in a 
bamboo shelter constructed by our guides, high on a mountain 
in the heaviest rains I have ever experienced. Desperate to find 
the first caecilian in this reserve, in a torrential downpour at dusk 
one evening I saw a serpentine shape writhing at the edge of our 
camp. I leapt out of the shelter and captured a foot-long, thrash-
ing purple earthworm to my great embarrassment, the wardens’ 
utter confusion, and my students’ glee. We became friendly with 
the wardens, with whom we did not share a common language, 
by gratefully sipping their gut-warming rice wine on those wet 
mountains; the ‘wine,’ which was actually high-octane rice li-
quor, had been made by their wives and was a source of pride 
to the men. As we explored this beautiful place with our Hmong 
guides, the mountains echoed with the calls of elusive Red Jun-
glefowl (Gallus gallus). I left Yinggeling spellbound by the physi-
cal challenges my students were willing to endure and the im-
mense curiosity with which they took in this remote land.

Now at the University of Rhode Island, my students and I ex-
plore new landscapes. Each year with my friend and mentor Dr. 
Tom Pauley, I take 20 undergraduate and graduate students on a 
five-day herping extravaganza in the mountains of West Virginia 
where salamanders seem to bubble from the earth. We camp 
at Seneca Rocks and spend our days and nights exploring the 
Monongahela National Forest. Students uncover six species of 
snakes on a restored strip mine, discover pairs of mating Eastern 
Box Turtles (Terrapene carolina), and challenge themselves with 
differentiating the dazzling array of salamander species we find 
in streams and in the forest. On our last night in the field each 
year, I look up to see a mountainside dotted with lights from 
headlamps as students search crevices in limestone boulders for 
the neon outline of the Green Salamander (Aneides aeneus).

In one of the most remarkable adventures of my career, I 
spent a recent sabbatical leave in a remote national park in Su-
lawesi, Indonesia. Two University of Rhode Island undergraduate 
students, Jessica and Ryan, accompanied me to study the South-
east Asian Box Turtle (Cuora amboinensis), one of the most heav-
ily traded yet understudied turtles in the world. At the national 
park, we were joined by two Indonesian undergraduates, Aini 
and Ali, mentees of my collaborator, Dr. Mirza Kusrini. We in-
vestigated turtle populations in lowland swamp forests, flooded 
pig wallows, and ephemeral pools dotting expansive savannas, 
to understand the roles these turtles play in seed dispersal and 
germination. With no plant field guides available, we climbed 
trees and scoured the forest floor, assembling a 45-species leaf, 
fruit, and seed library. National park staff helped us learn the lo-
cal names of the plants that were contributing seeds to the ‘diet 
samples’ provided by turtles, and a few key papers aided us in 
converting local names to scientific ones. Our long treks across 

the savanna yielded a single elusive Timor Deer (Rusa timo-
rensis) peering at us over a clump of tall grass, and we slogged 
through lowland forest always hopeful of seeing the endangered 
Babirusa (Babyrousa celebensis), the name translating literally as 
deer pig because of the swine’s enormous curled tusks. We regu-
larly encountered Sulawesi Warty Pigs (Sus celebensis), beautiful 
nonetheless. A few times, heavy monsoonal rains catapulted us 
into the swamp in the dead of night to collect traps that might 
be swept away with turtles caught inside. We navigated the dark, 
flooded forest searching for the usual landmarks now obscured 
by rushing waist-deep water. A Sulawesi Mangrove Snake (Boiga 
dendrophila) swam between us in search of dry ground, and Is-
kandar’s Tree Frog (Polypedates iskandari) called excitedly from 
trees nearby. In calmer weather, our traps and nighttime treks 
yielded hundreds of box turtles. With Beccar’s Flying Dragons 
(Draco beccarii) gliding among towering Artocarpus trees and 
Painted Bronzebacks (Dendrelaphis pictus) cruising along limbs 
below, we were in good company.

My students have joined me for research in six U.S. states 
and three Asian countries. I am proud of and grateful to them 
all. I remain in awe of my graduate students from Hong Kong, 
Indonesia, and Laos, who have learned English in their quest to 
become scientists able to interact with international commu-
nities and have developed analytical skills at universities with 
limited resources. Many of my female students live and work 
in countries in which they are still considered sub-par to male 
scientists; nevertheless, they persist. I marvel over the fortitude 
of my graduate students in the U.S., including a female veteran 
who completed two tours of combat duty in Iraq, an athlete who 
confronts cystic fibrosis while undertaking physically challeng-
ing field research, and a bright, hard-working Asian woman who 
has faced discrimination in academia because of the color of 
her skin. I have been fortunate to have had my life intersect with 
theirs; they have taught me as much as I have them.

I was not a great student as an undergraduate, and I am lucky 
to be where I am today. Some tremendous mentors made the dif-
ference for me. As I have told every undergraduate and gradu-
ate student with whom I have worked closely, you don’t have to 
be brilliant to be a scientist; you just have to work hard and get 
along with people. Most of us are not brilliant, and I am not the 
teacher who gets excited about a student with a high grade point 
average. I am the teacher and mentor who is thrilled by students 
unable to suppress their curiosity about nature. I admire a hard-
working student who improves. A teacher may never know the 
obstacles a student has experienced in life, but we can always 
show interest in and compassion for them. Sometimes all it takes 
is a friendly chat during a field trip to demonstrate empathy. In 
my experience, when students realize that they are on your radar 
and you are rooting for them, they can’t help but become en-
gaged in their education. I remember that I am forever a student 
and am grateful to members of my classes and lab for continuing 
to educate me.

To my great surprise, I received the Meritorious Teaching 
Award in Herpetology from the Society for the Study of Amphib-
ians and Reptiles, The Herpetologists’ League, and American So-
ciety of Ichthyologists and Herpetologists at the Joint Meeting of 
Ichthyology and Herpetology this year. I was so utterly unaware 
that I didn’t even attend the ceremony, retiring to practice my 
talk which was scheduled for the next day. In my room, I began 
receiving text messages from friends alerting me in real-time 
that I was receiving the award. How embarrassing! After the 
meeting, my graduate student sent me the nomination package. 
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It included letters from students from the University of Hong 
Kong and University of Rhode Island and from colleagues at two 
universities. You spend time with students in the field and class-
room hoping you are doing your best as a teacher and mentor, 
and it is an incredible feeling to learn just how much those ef-
forts mean to others. I thank my students and colleagues for the 
nomination and the professional societies for this great honor.

Acknowledgments.—I am grateful to Marty Crump for offer-
ing me an opportunity to share my thoughts on and experiences in 
teaching and mentoring. Marty and Tom Pauley provided construc-
tive suggestions on previous versions.

African Turtle Conservation

Mr. Tomas Diagne is the winner of the 2019 Tusk Award for 
Conservation in Africa. The award ceremony was held in Lon-
don in November 2019, with the award presented by the Duke of 
Cambridge (Prince William, Tusk Royal Patron). Diagne, who is 
associated with Nature Tropicale Senegal and the African Chelo-
nian Institute, was recognized for his work over the last 25 years 
with African turtle conservation. Additional details are here: 
https://tuskawards.com/tomas-diagne-2019/

SSAR congratulates Tomas on this recognition for his impor-
tant work.

Reptile Database Update

A new version of the Reptile Database went online as of 21 
Dec 2019. During this last year, more than 200 new species of 
reptiles were described, 195 of which are included in this release. 
Since 2006 more than 100 new species have been described ev-
ery year, but only 2014 and 2018 exceeded 180 new species, until 
now.

Species database.—Over the past four months, the number of 
reptile species increased from 11,050 to 11,136, i.e., an increase 
of 86 species. Seven species have been revalidated from syn-
onymy and 12 subspecies were elevated from subspecies to full 
species. In addition, 19 species moved to another genus (most-
ly Ptychozoon to Gekko) and six changed their spelling (including 
gender, partly because of genus changes). Finally, 11 species and 

subspecies were synonymized, resulting in a total list of 138 new, 
changed, or deleted species names. Note that we also have a new 
crocodile this time, Crocodylus halli, split off from Crocodylus 
novaeguineae by Murray et al. (2019).

A complete list of species and changes since the last release 
is available for download at http://www.reptile-database.org/
data/Reptile_checklist_2019_12.xlsx.

For new species that were published since our deadline for 
this release (15 Dec), please see our update page at http://www.
reptile-database.org/db-info/new_species.html. 

New checklists and geographic updates.—This release in-
cludes the latest checklist of Ecuador (Torres-Carvajal et al. 
2019), and the Key to the Snakes of the Philippines by Weinell et 
al. (2019), an extension of the Synopsis of the Snakes of the Phil-
ippines by Leviton et al. (2018).

Geographic records and social media.—In a notable 
paper, Marshall and Strine (2019) investigated 302,386 locality 
records from GBIF and 44,687 geo-tagged records from Flickr to 
see if social media can provide new data to reptile distribution 
data (specifically snakes). While they found relatively little new 
distributional information from social media it will be interesting 
to see whether this extrapolates to other sites such as iNaturalist 
or Herpmapper (or a combination of them).

Literature update.—This release of the database contains 
49,782 references, compared to 49,134 in the August release, i.e. 
an increase of 648 publications. That includes 1510 papers pub-
lished in 2019.

New photos.—During the past four months, 58 photogra-
phers have submitted 440 new photos of 218 species. Over the 
past year we have added 1,193 photos of 606 species (or ~3 pho-
tos a day). We have now 13,692 photos of 4,688 species (= 42% 
of all species) from more than 900 photographers, not counting 
another 557 or so species that have photos from other sources 
such as Calphotos, Flickr, and Reptarium, adding up to 20,723 
photos of 5,245 species (or 47% of all species) total. That said, 
we still do not have photos of almost 6000 species). Please keep 
sending photos to photos@reptile-database.org.

Global type catalogue of reptiles.—Our global type catalog 
of reptiles has now been published in Zootaxa (Uetz et al. 2019, 
vol. 4695, no. 5; open access). Please let us know if you have any 
corrections, so we can keep this up-to-date. We have also imple-
mented a mechanism to check new database entries (i.e., new 
species) for consistent and non-redundant collection acronyms.

The disconnect between DNA and species.—DNA sequences 
play a critical role for classifying species and their proper place-
ment in phylogenetic trees, hence it is critical that new (or exist-
ing) species are correctly mapped to DNA sequences. As you can 
see from a review of taxonomic changes listed on our web site, 

NEWSNOTES
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this is a non-trivial problem, given that species concepts and 
species definitions change—but their labels on photos or speci-
mens in collections often do not, at least not automatically. On 
top of that, many publications use temporary species names (e.g. 
“Liolaemus sp. 1”) that often get only resolved to species names 
in subsequent papers. However, many of these temporary names 
not only persist but actually increase in number, and thus cause 
an increasing disconnect between species and DNA sequences. 
We believe that this problem can only be solved by experts up-
dating their sequence entries in GenBank and thus the NCBI tax-
onomy. For more details see our (open access) paper in Zootaxa 
by Garg et al. 2019.

Literature editor (not curator!) wanted.—In order to cover the 
flood of published papers we need someone who can help us to 
process publication alerts, tables of contents, and other sources 
of literature citations. Note that this is not the same as literature 
curation, so you don’t need to read any of these papers—you just 
have to help us get the citations into our database. While this can 
be done manually, some scripting or automation skills would 
be advantageous, although two people can also work together on 
this task (i.e., one automator and one manual editor). Literature 

editors will also be credited by authorship on Reptile Database 
publications. Details available upon request.

Finally, thanks to Amy Macleod for her help with our social 
media efforts. Amy stepped down from her role last summer, 
but Mark Herr will stay on board and reactivate our online activi-
ties soon.

—Submitted by Peter Uetz, Paul Freed, Mark Herr, and Jirí 
Hošek

Sri Lankan Herpetologist Honored by IUCN

Dr. Anslem de Silva has received the Sir Peter Scott Award for 
Conservation Merit from the Species Survival Commission of 
the IUCN (International Union for Conservation of Nature) at a 
meeting in Abu Dhabi in October 2019. Dr. de Silva is widely rec-
ognized as Sri Lanka’s most prominent herpetologist and has a 
long and productive record of research and conservation activi-
ties on behalf of his country’s herpetofauna. SSAR congratulates 
de Silva for this well-deserved recognition.

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. 

16 May 2020—8th Annual Houston Venom Conference, Hous-
ton, Texas, USA. Information: https://houstonvenomconfer-
ence.com/

22–23 May 2020—8th Conference on the Biology of Plethod-
ontid Salamanders, Athens, Ohio, USA. Information: plethodon-
tidae.weebly.com

6 June 2020—Horned Lizard Conservation Conference, 
sponsored by Horned Lizard Conservation Society, Phoenix Zoo, 
Phoenix, Arizona, USA. Information: http://www.hornedlizards.
org/

8–11 July 2020—Biology of Helodermatid Lizards Mini-Sym-
posium, Rodeo, New Mexico, USA. Information: https://www.
biologyofheloderma.com

20–26 July 2020—Joint Meeting of Ichthyologists and Herpe-
tologists, Norfolk, Virginia, USA. Information: https://ssarherps.
org/meetings/

17–20 September 2020—Venomous Herpetology Sympo-
sium, San Antonio, Texas, USA. Information: https://www.ven-
omsymposium.com

23–27 September 2020—56th Annual Meeting of the German 
Society for Herpetology and Herpetoculture, Baunatal, Germany. 
Information: www.dght.de

3–4 October 2020—Advancing Herpetological Husbandry 
conference, St. Louis Zoo, Missouri, USA. Information: www.ah-
hconferences.com
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published in minor journals often took a long time to come to 
the notice of other workers in the field. In the mid 1980s I was 
corresponding with Yehudah Werner, even in those days a her-
petological polymath, about the Fan-footed Gecko, Ptyodactylus 
hasselquistii, but when I mentioned Dunger’s article on the geck-
os of Nigeria (Dunger 1968a), Werner didn’t know of it. 

Returning to the U.K., Dunger set up as a general practitio-
ner in Chandler’s Ford, and continued to do locum work until he 
was 79, in 2001, stopping only because he didn’t want anyone to 
think he was too old. Having written as much as he felt he could 
on the Nigerian herpetofauna, he left the field, and became an 
avid numismatologist, his field of expertise ancient British coins; 
he described the older Roman coinage of the country as “com-
mon rubbish.” 

Dunger was an inspired photographer. He was one of the first 
herpetologists working in tropical Africa to use a macro lens and 
high-quality color slide film, which enabled some fine pictures 
of a fauna that hardly anyone else was documenting (Fig. 3). He 
was always willing to lend his slides to other herpetologists; Al-
ice Grandison’s classic revamping of H. W. Parker’s book Snakes 
(Parker and Grandison 1977) contained several of his pictures, 
including a full-color shot of a Boomslang (Dispholidus typus) in-
flating its throat in a typical threat display (Fig. 4). However, Dung-
er was punctilious with his loans. In the early 1980s, Bill Branch, 
expert on the South African herpetofauna, who was studying at 
Southampton at the time, asked Dunger if he could borrow a set 
of slides to illustrate a snake article. Bill received the slides by re-
turn post, but with an accompanying letter, which he was asked to 
sign and send back, stating exactly what date he would return to 
slides. When Bill wrote to explain that he wasn’t sure when he’d get 
around to using them, hopefully sometime in the next six months, 
Dunger told Bill to send the slides back immediately, and he’d loan 
them again when Bill had a precise date. 

However, in 2017, while I was working on a revision of a field 
guide (Spawls et al. 2018), I wrote to Dunger asking if I might bor-
row some of his pictures. He responded promptly, suggesting that 
as he no longer had much use for them, he’d like to give his her-
petological slide collection to me. I accepted with alacrity. When 

I went to collect the slides, I asked about broadening their use, 
and, generous as ever, Dunger said that he was willing to let any 
interested herpetologist make use of them, provided that, as he 
put with a twinkle in his eye, “they are credited to me in very small 
letters under the picture.” In 2012, Jean-Francois Trape (Trape 
2012, in Trape et al. 2012) named a skink after him, Leptosiaphos 
dungeri, like its namesake it was small and energetic.

Acknowledgments.— I am most grateful to David Warrell and Barry 
Hughes, who read the draft and shared memories of Gerald Dunger.
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The purpose of Current Research is to present brief summa-
ries and citations for selected papers from journals other than 
those published by the American Society of Ichthyologists and 
Herpetologists, The Herpetologists’ League, and the Society for 
the Study of Amphibians and Reptiles. Limited space prohibits 
comprehensive coverage of the literature, but an effort will be 
made to cover a variety of taxa and topics. To ensure that the cov-
erage is as broad and current as possible, authors are invited to 
send reprints to the Current Research section editors, Ben Lowe 
or Chava Weitzman; e-mail addresses may be found on the in-
side front cover. 

The Leaps and Bounds of Crocodilians

Locomotor abilities of crocodilians on land include most of 
the walking and running patterns found in other quadrupedal 

animals, with speeds measured from slow to nearly 5 m/s. These 
gaits can be categorized into symmetrical and asymmetrical 
types, depending on whether the paired limbs (front or hind) 
alternate in movement (symmetrical) or move together (asym-
metrical). Asymmetrical movements, such as bounding and gal-
loping, are associated with faster motion, and are reported from 
smaller, younger individuals. From previous research, these 
asymmetrical gaits have been reported in Crocodylidae (croco-
diles and dwarf crocodiles), but not Alligatoridae (alligators and 
caimans). In this study, the authors collected data on 15 croco-
dilian species, representing a range of body sizes and includ-
ing both crocodylids and alligatorids, from a zoological park in 
Florida, USA, to investigate the phylogenetic pattern of asym-
metrical gait usage, speeds attained with differing gaits, and an 
association between asymmetrical gait usage and body mass. 
Video data were collected during running trials of 42 individuals 
(184 trials), with gaits coded into 7 categories (3 symmetrical, 4 
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asymmetrical). Supporting previous claims, all of the asymmet-
rical gaits observed in the trials were exhibited by crocodiles and 
dwarf crocodiles, while alligators tended to use the symmetrical 
“trot” as their fastest gait. Nevertheless, the fastest alligator ob-
served moved at over 3 m/s. Though maximum speed did not 
decrease with increased body size, the authors note that the 
subjects tested only spanned 0.5–43 kg, far from reaching many 
of these species’ maximum sizes. There was still some support 
for decreased athleticism in larger individuals based on relative 
(to hind limb length) velocities and stride frequencies. Interest-
ingly, though asymmetrical gaits reached faster velocities than 
symmetrical gaits in Crocodylidae (also associated with differ-
ing kinematics), the crocodiles and alligators did not differ in 
maximum speed attained. Furthermore, individual crocodiles 
that used both gaits could reach similar speeds from either gait 
type. The key to whether asymmetrical movements were lost in 
alligators or evolved in crocodiles lies in the third crocodilian 
family, Gavialidae (gharials), which have been reported to use 
asymmetrical movement, though concrete documentation is 
lacking. With the data presented here, the previous notion that 
asymmetrical gaits were used by only a few species is refuted 
by evidence in many more species. The similar speeds reached 
through symmetrical and asymmetrical gaits leaves the ques-
tion: what are the kinematic, structural, physiological, or other 
reasons for using one over the other?

hutchinson, J. r., d. Felkler, k. houston, y.-M. chang, J. brueggen, d. 
kledzik, and k. a. Vliet. 2019. Divergent evolution of terrestrial lo-
comotor abilities in extant Crocodylia. Scientific Reports 9:19302.
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Acoustic Communication Does Not Broadly 
Correspond with Increased Diversification

Communication among animals is extremely important for 
survival and reproduction, and acoustic communication in par-
ticular helps individuals recognize conspecifics and affects mate 
selection. As such, acoustic communication can affect the evo-
lution of species and has been discussed as a driver of specia-
tion. In herps, acoustic communication is widely used among 
amphibians, predominantly frogs, and is rare but present among 
reptiles, including in geckos, turtles, and crocodilians. With a 
phylogenetic framework, this study addresses the evolutionary 
origins of acoustic communication in tetrapod lineages, diel ac-
tivity patterns of species that use this form of communication, 
and whether using acoustics correlates with increased diversifi-
cation. The authors found previously published data on acoustic 
communication usage (or lack thereof) for 1799 tetrapod species 
spanning all major lineages and analyzed those data with re-
spect to an available phylogeny with associated diel activity data. 
From these collected data, the authors estimate that acoustic 
communication may be present in approximately 69% of tetra-
pod species, evolving independently in major lineages, with ori-
gins in many clades occurring over 100 million years ago. Acous-
tics first evolved in anurans over 200 mya, resulting in nearly all 
frogs as acoustic communicators, with archaeobatrachians (the 

earliest-diverging frog lineage) as the exception. It was also likely 
present in the ancestor to extant crocodilians, but whether it was 
present in the most recent common ancestor between crocodil-
ians and birds is unclear. In geckos, it evolved multiple times, and 
evolution of acoustic communication occurred more recently in 
isolated lineages of salamanders and turtles. Analyses on the 
interdependence of acoustic communication and diel activity 
found that the communication depended on diel activity, but 
not vice versa. It is not surprising that acoustic communication 
evolved to enable nocturnal animals to better communicate, 
as the loudest herps still call at night (e.g., frogs, geckos). This 
trait is phylogenetically conserved, without strong selection for 
its loss, which may help explain daytime calling in many extant 
species. Unexpectedly, the presence of acoustic communication 
did not correlate with greater diversification rates, contrary to 
previous studies on less phylogenetically broad taxa. It is im-
portant to recognize that this result is influenced by species that 
use acoustic communication but not for mate choice or species 
recognition, as well as the stronger component of diurnal activ-
ity increasing diversification. Thus, speciation rates may still be 
higher in lineages where acoustic communication is used for 
mate choice, or its use in species recognition may just prevent 
hybridization and maintain lineages. The authors suspect that 
acoustic communication may be one of the more evolutionarily 
stable signalling traits, and this study inspires phylogenetically 
large-scale analyses and comparisons with other traits.

chen, z., and J. J. wiens. 2020. The origins of acoustic communication 
in vertebrates. Nature Communications 11:369.
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Nematodes Transmitted Vertically to Lizard 
Offspring’s Brains

Parasites are ubiquitous and abundant, but most evidence 
for parasite transmission is through horizontal means. In mam-
mals, many opportunities for vertical transmission (e.g., inter-
nal development, milk production) allow for parasite movement 
through this route, but hard shells of egg-laying amniotes mini-
mize chances of vertical transfer of parasites from mother to off-
spring. An opening for parasite transmission to offspring occurs 
in the window of time between fertilization and shell develop-
ment, which in reptiles is longer in lizards and snakes than in 
turtles. In this study, the authors identified the first evidence for 
vertical transmission of nematodes from mothers into the brains 
of their offspring. From 85 gravid Common Wall Lizards (Podar-
cis muralis) from sites in England, France, and Italy, 720 eggs 
were dissected, and nematodes were found in embryos from the 
French Pyrenees population. Though a minority of the females 
from this site produced infected clutches (19%), most of the eggs 
in infected clutches had one to two nematodes in the braincase. 
The nematodes detected in the mothers producing infected 
clutches were found inside the ovaries and no other tissues. Re-
stricted locations of these nematodes in mothers and offspring 
were supported by PCR on multiple tissue types. The infected 
lizard embryos develop and hatch with nematodes still limited 
to their brain tissue, which provides the parasite with both a 
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habitat to avoid immune defenses and a possible opportunity 
to manipulate host behaviors. Phylogenetic analysis alongside 
morphological descriptions identify the nematodes found in 
these lizards to be in the suborder Spirurina. Though this nema-
tode’s life history is still largely unknown, the limited tissue loca-
tion in lizard mothers (ovaries) and vertical transmission to the 
eggs indicates that this is a key part of the nematode’s life cycle. 
Furthermore, high nucleotide diversity suggests that nematode 
lineages may have limited interactions. However, when nema-
todes migrate from cerebral tissue, where they go, and how they 
survive and spread from male embryos are important next re-
search steps in this exciting, first discovery of vertically transmit-
ted macroparasites in reptiles.

Feiner, n., s. de souza-liMa, F. Jorge, s. naeM, F. aubret, t. uller, and s. 
a. nadler. 2020. Vertical transmission of a nematode from female 
lizards to the brains of their offspring. American Naturalist doi: 
10.1086/708188
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Bd-Exposed Salamanders Experience  
Temperature-Dependent Immune Responses

Understanding the relationship between temperature and 
gene expression for amphibians infected with chytrid fungus in-
fection is critical for protecting amphibians from extinction in 
the face of climate change. While this has been studied in an-
urans, how temperature affects gene expression in salamanders 
suffering from chytrid infections remains unknown. The au-
thors of this paper investigated gene expression in Red-backed 
Salamanders (Plethodon cinereus) infected with Bd by exposing 
them to different temperatures and collecting transcriptome 
data. Initially, salamanders were acclimatized for 47 days to one 
of three temperatures: 13°C, 17°C, and 21°C. Within each tem-
perature treatment, salamanders were either exposed to the 
Bd fungus or a placebo and subsequently monitored at their 
treatment’s temperature for 42 days. Infected salamanders that 
either lost their ability to right themselves or showed a combi-
nation of abnormal posture, excess skin sloughing, loss of ap-
petite, and lethargy were considered to have succumbed to the 
disease and were euthanized; salamanders that survived the 
42 days without succumbing were considered to have cleared 
the disease. Transcriptome sequence data were collected from 
skin and spleen samples. (Only one infected salamander sur-
vived the 13°C treatment; therefore, the authors elected not to 
gather transcriptome data for the Bd-cleared individual in the 
13°C treatment.) Blast analyses were used to match recovered 
transcripts to known genes, indicating which genes were being 
expressed in each tissue. These analyses revealed significant 
acclimatization-specific gene expression differences in sala-
manders infected with the Bd fungus. Specifically, those accli-
matized to low temperatures exhibited disproportionate expres-
sion of genes associated with inflammation (an innate immune 
response), while those acclimatized to high temperatures exhib-
ited disproportionate expression of adaptive immune system 
genes (e.g., those related to antibodies) including those associ-
ated with the major histocompatibility complex (MHC). Higher 
temperature treatments showed increased survivorship, and this 

may in part be attributable to differences in immune response. 
Further, salamanders that had cleared the infection showed in-
creased expression of MHC I genes relative to salamanders that 
had succumbed to the disease. The authors suggest that MHC I 
antibodies may be of heightened importance late in the process 
of clearing the disease.

ellison, a., k. zaMudio, k. liPs, and c. Muletz-wolz. 2020. Tempera-
ture-mediated shifts in salamander transcriptomic responses to 
the amphibian-killing fungus. Molecular Ecology doi: 10.1111/
mec.15327
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Egg Incubation Temperature Does Not  
Affect Adult Thermal Tolerance in Cuban  

Brown Anoles

With climate expected to continue changing, understanding 
how thermal tolerances are affected by temperature is critical for 
the conservation of threatened species. Many studies have inves-
tigated how short-term acclimatization affects thermal tolerance, 
however the effect of embryonic temperature on adult thermal 
tolerance has rarely been addressed. The authors of this paper 
exposed Cuban Brown Anole (Dactyloidae: Anolis sagrei) eggs 
laid in captivity to temperature regimes experienced by natural 
nests. The “cool” treatment dropped to 25.1°C at night and rose 
to 27.4°C during the day. The “warm” treatment dropped to 25.3°C 
at night and rose to 33.4°C during the day. The “hot” treatment 
dropped to 25.9°C at night and rose to 39.7°C during the day. Pre-
liminary experiments showed that the warm and hot treatments 
experienced increased mortality and were therefore allotted more 
eggs than the cool treatment. Hatchling anoles were maintained 
in captivity under the same light and temperature regime. Upon 
reaching adult size, the anoles were evaluated for critical thermal 
maximum, the temperature at which they lose righting ability. As 
preliminary experiments suggested, warm and hot treatments 
experienced elevated egg mortality; conversely, hatchling mor-
tality rate was similar for all three treatments. Despite differing 
developmental temperatures, no difference in adult thermal tol-
erance was observed for the three treatments. The authors point 
out that this stands in contrast to findings from studies looking at 
adult acclimatization temperature and thermal tolerance, where 
significant positive relationships have been found. Comparable 
studies on other lizard species have evaluated thermal tolerance 
of hatchlings instead of adults, and those studies also found no ef-
fect of incubation temperature on thermal tolerance. The authors 
argue these findings indicate a lack of ability for lizards to respond 
to rising temperatures developmentally; instead, their continued 
survival will rely on behavioral and evolutionary mechanisms.

gunderson, a. r., a. FargeVieille, and d. a. warner. 2020. Egg incubation 
temperature does not influence adult heat tolerance in the lizard 
Anolis sagrei. Biology Letters 16: 20190716.
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Suitability of Overwintering Sites Varies at 
Landscape Level for Eastern Massasaugas

Winter conditions affect overwintering wildlife, and those 
conditions are expected to change in a changing climate. Thus, 
understanding how suitability varies with contemporary climate 
variability can inform efforts to conserve wildlife in the future. 
The authors of this paper collected data from microhabitats 
in Ontario, Canada known to be used by overwintering East-
ern Massasauga rattlesnakes (Sistrurus catenatus, a species of 
conservation concern) with the aim of correlating variation in 
overwintering conditions with year-to-year climate variation. 
The S. catenatus population investigated in this study frequently 
overwinters in sphagnum hummocks and requires stable, above 
freezing temperatures protected from prolonged flooding for 
successful overwintering. Across two winters, the authors gath-
ered hummock temperature and water table data from sites 
known to serve as overwintering sites for S. catenatus, as well as 
from nearby sites not known to support overwintering popula-
tions. Importantly, the two winters differed greatly in precipita-
tion. These data were evaluated for instances where sites became 
unsuitable for S. catenatus overwintering. Further, the volume 
and type of precipitation was evaluated for its effect on overwin-
tering suitability. These analyses showed that the consistently 
suitable sites were those already known to be used for overwin-
tering, while other sites not used by S. catenatus tended to not be 
suitable. Indeed, the only hummocks that experienced winters 
without periods of unsuitability were in sites known to harbor 
overwintering snakes. Not surprisingly, precipitation was posi-
tively correlated with water table, thus reducing overwintering 
suitability. Rain-on-snow had a greater effect on the water table 
than either rain on ground or snow. This study indicates that 
there is geographic variation in habitat overwintering suitability, 
and the authors suggest conservation efforts should emphasize 
detecting and preserving land that is particularly suitable for the 
taxon of interest.

Markle, c. e., P. a. Moore, and J. M. waddington. 2020. Temporal vari-
ability of overwintering conditions for a species-at-risk snake: 
Implications for climate change and habitat management. Global 
Ecology and Conservation doi: 10.1016/j.gecco.2020.e00923.
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Dietary Breadth and Overlap for Two  
Co-occurring Caecilian Species

Most co-occurring species pairs (irrespective of taxon) have 
not been studied to determine the degree of dietary overlap. Nat-
urally, for poorly studied taxa such as caecilians, almost noth-
ing is known about dietary breadth and interspecific overlap. 
The authors of this paper analyzed gut contents from two co-
occurring Cameroonian caecilian species: Geotrypetes seraphini 
(Dermophiidae) and Herpele squalostoma (Herpelidae). These 
are both terrestrial caecilians, and apart from the former being 
viviparous and the latter being oviparous, they appear to be eco-
logically equivalent. Caecilians were collected from three sites in 

southern Cameroon, all heavily influenced by agriculture. Prior 
to preservation, specimens were measured and assigned to age 
classes, and their gut contents were removed. These gut content 
samples were identified to the lowest possible taxonomic level 
(mostly order or family). For each species, these data were used 
to identify dietary breadth and the relative importance of each 
food item. Diet variation between age and sex classes was also 
calculated. Finally, the data for the two species were compared 
to identify variation in dietary breadth and interspecific diet 
overlap. Surprisingly, these analyses revealed very little dietary 
overlap between adults of the two species. Specifically, a large 
proportion of the diet of adult G. seraphini consisted of earth-
worms, while adult H. squalostoma were found to consume a 
disproportionate amount of mole crickets, along with a number 
of other hard-bodied prey. The dietary breadth of adult G. sera-
phini was smaller than that of adult H. squalostoma. Conversely, 
the diets of juveniles of the two species exhibited much more 
overlap, with juveniles of both species eating a diet consisting 
largely of ants and earthworms. The authors of this paper state 
that this is only the second study to investigate interspecific diet 
overlap and difference in dietary breadth in caecilians, and argue 
that these findings may suggest the adults of these two species 
minimize competition by specializing on different prey types. 

kouete, M. t., and d. c. blackburn. 2020. Dietary partitioning in two 
co-occurring caecilian species (Geotrypetes seraphini and Herpele 
squalostoma) in Central Africa. Integrative Organismal Biology 
doi: 10.1093/iob/obz035
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Mosquitofish Alter Behavior and Promote 
Metamorphosis in Larvae of Facultatively  

Paedomorphic Salamander

Many studies have shown that larval amphibians change 
their behavior in the presence of perceived predators. As mos-
quitofish (Gambusia spp.) have been intentionally introduced 
around the globe to combat malaria, understanding how these 
fish affect larval amphibians is important. The authors of this 
paper performed an experiment aimed at discerning the effects 
of the presence of mosquitofish on Greek Newts (Lissotriton 
graecus), a salamander species that exhibits facultative paedo-
morphism. While there is no direct evidence for mosquitofish 
having a negative effect on Lissotriton newts, efforts have failed 
to find paedomorphic newts co-existing with mosquitofish. 
Twenty adult paedomorphic newts (ten of each sex) were col-
lected from a fishless pond in Greece’s Ioannina basin. From a 
nearby pond, 30 mosquitofish (G. holbrooki, an introduced spe-
cies) were collected. In the lab, one male and one female newt 
were placed in each of ten tanks, each provided with a hide on 
the bottom of the tank and a floating platform (to allow newts to 
metamorphose). After two days of habituation, half of the tanks 
received two female and one male fish. Over the course of four 
weeks, ten-minute video recordings of each tank were made four 
times daily. These videos were analyzed for five newt behaviors: 
moving in the open, motionless in the open, in the hide, female 
ovipositioning, and courtship. Additionally, over the course of 
the experiment, newts of each tank were evaluated for feeding 
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behavior five times, stimulated by a worm on a string. Analyses 
of newt behaviors (based on treatment, sex, and their interac-
tion) revealed that mosquitofish presence has a significant im-
pact on L. graecus. Attacks by mosquitofish on newts, especially 
female newts, were frequently observed during the experiment. 
In the presence of fish, female newts spent significantly more of 
their time motionless in the open. Both male and female newts 
spent more time hiding in the presence of fish and were less like-
ly to attempt to feed than those in the control treatment. While 
control females were observed ovipositioning 28 times, those in 
the presence of mosquitofish were only observed ovipositioning 
twice. By the end of the experiment, all male and most female 
newts in the experimental treatment metamorphosed, while no 
control females and a little more than half of the control males 
metamorphosed. Together, these findings reveal that the pres-
ence of mosquitofish has dramatic effects on both the behavior 
and development of adult paedomorphic L. graecus. The authors 
suggest that these experiments should be followed up with ex-
periments conducted in the field. They also argue that paedo-
morphic salamanders can regulate mosquito populations and 
perhaps we should be conserving salamander populations rath-
er than introducing exotic fish.

toli, e. a., c. chaVas, M. denoël, a. bounas, and k. sotiroPoulos. 2020. 
A subtle threat: behavioral and phenotypic consequences of in-
vasive mosquitofish on a native paedomorphic newt. Biological 
Invasions doi: 10.1007/s10530‐019‐02181‐9
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Citizen Scientists Need to be Properly Credited

The use of citizen scientists in research is growing, especially 
as technology advances, but our ability to credit citizen scientists’ 
efforts is behind the times. In this paper, the authors argue that 
ease of authorship for citizen scientists should improve, and one 
way to help in that effort is to make group authorship more ac-
ceptable and accessible. One hurdle to overcome is that author-
ship guidelines require scientific expertise, or even institutional 
affiliations, that many key participants in studies may not have. If 
the work would not have been possible without a group of people, 
whether they provided data collection through an online citizen 
science community or with their own experience and knowledge 
of the land, they should be credited for their invaluable contribu-
tions. Furthermore, as it stands, our ability to provide authorship 
to groups of people is nonexistent in some journals, and where it 
is allowed, group authors encounter editorial setbacks or glitches. 
The arguments presented here are backed by details on the au-
thors’ experiences publishing with group authors, and the paper 
provides recommendations for the treatment of group authorship. 
The guidelines we face in authoring publications are meant to re-
duce scientific fraud, but they also result in the marginalization of 
nonprofessional partners. Group authorship can give credit where 
due without violating ethical standards.

ward-Fear, g., g. b. Pauly, J. e. Vendetti, and r. shine. 2019. Authorship 
protocols must change to credit citizen scientists. Trends in Ecology 
& Evolution doi: 10.1016/j.tree.2019.10.007
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Terrestrial Caecilians Are Smaller in Wetter 
Environments

Macroecologists have long been on a search for drivers of 
patterns in body size. In endotherms, Bergmann’s Rule of in-
creased size at colder temperatures is widely discussed and as-
sessed, but Bergmann’s Rule has proven less explanatory with 
respect to animals incapable of producing their own body heat. 
In ectotherms, hypotheses have been presented that incorporate 
other physiological and ecological processes such as resource 
acquisition and water balance. Furthermore, most research on 
body size patterns focuses on above-ground species, with little 
regard to fossorial taxa. In this study, the authors used a dataset 
representing nearly all caecilian species to test four hypotheses 
of global body size patterns: 1) Bergmann’s Rule; 2) the resource 
rule, stating that increased resources allow for larger body sizes; 
3) the water conservation hypothesis, predicting greater sizes 
in drier environments in order to decrease desiccation rates; 
4) the seasonality rule, which posits that larger body sizes are 
better able to tolerate environmental instability. Importantly, 
these hypotheses rely on different mechanisms, some of which 
may be explicitly conflicting. The data analyzed paired species’ 
maximum body lengths with environmental predictor variables 
across known distributions for 191 caecilian species. Each spe-
cies was assigned a single value for each predictor variable, with 
averages used for climatic variables (temperature and precipita-
tion variables) and net primary productivity, and median values 
for latitude. Phylogenetic regressions were run with all species 
and also with fossorial and aquatic species (family Typhlonec-
tidae) separately, to tease apart patterns associated with these 
differing ecological traits. From these analyses, the water conser-
vation hypothesis was supported for fossorial species, as smaller 
body sizes were associated with increased annual precipitation. 
No latitudinal patterns were found, and none of the proposed 
hypotheses were supported in aquatic species based on the pre-
dictor variables assessed, revealing that the body size–precipi-
tation correlation was driven entirely by terrestrial caecilians. 
Caecilians are especially susceptible to high rates of evaporative 
water loss, and water availability in the soil from precipitation 
thus seems to constrain their minimum viable body size.

Pincheira-donoso, d., s. Meiri, M. Jara, M. á. olalla-TárraGa, and d. J. 
hodgson. 2019. Global patterns of body size evolution are driven by 
precipitation in legless amphibians. Ecography 42(10):1682–1690.
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