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Roger Conant Grants-in-Herpetology  
Winners – 2021 Awards

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

Conservation:
Danielle Bradke (University of Georgia), “Using genetics to 

estimate dispersal of diamondback terrapin on Jekyll Island, GA.”
Padraic James Elliot (Texas Christian University),“Micro-

habitat use and range size between native and reintroduced pop-
ulations of Texas horned lizards (Phrynosoma cornutum).”

International:
Samantha Ordonez Flores (Universidad Nacional Autónoma 

de México), “Geographic variation of the call and morphology 
of the wide-ranging species: The red-eyed tree frog Agalychnis 
callidryas.”

Marco Miguel Odicio Iglesias (Pontifical Catholic University 
of Rio Grande do Sul), “The effect of environmental changes 
and climate variability on population size, body condition, and 
survival rate of Philodryas patagoniensis (Girard, 1857) and 
Helicops infrataeniatus (Jan, 1865).”

Travel: 
Andrew Otto Rubio (East Carolina University), “Phylogenom-

ic relationships and variation in pigmentation gene expression of 
different color morphs of Dendrobates auratus in Panama.”

Bailey Richards (St. Cloud State University), “Differences in 
light reflected and fluoresced within populations of the Western 
Painted Turtle (Chrysemys picta bellii).”

Laboratory research:
Helen Bond Plylar (Utah State University), “Neural tracing of 

the infrared and visual system pathways of boas and pythons.”
Kelly E. Robinson (University of Nevada-Reno), “How do gar-

ter snakes (Thamnophis) overcome one of the most lethal poisons 
in the world? Investigating tetrodotoxin (TTX) sequestration.”

Undergraduate research: 
Giavanna Haddock (Michigan State University), “Amphibian 

pet trade stakeholders’ knowledge, opinions, and behaviors sur-
rounding disease spread.”

Sierra Spears (Ohio Wesleyan University), “Studying the role 
of regional heterothermy in the thermoregulation of Podarcis mu-
ralis.”

Field Research in Herpetology:
Valeria Ramírez Castañeda (UC Berkeley), “Multiple toxin-

resistance mechanisms in response to complex chemical de-
fenses.”

Brady Parlato (Eastern Kentucky University), “Assessing the 
consumptive and non-consumptive predatory effects of wood 
frog (Lithobates sylvaticus) tadpoles on aquatic invertebrate 
communities.”

About Our Cover: Rhacophorus annamenisis

The Old World family Rhacophoridae consist of ca. 440 species of frogs distributed from sub-
Saharan Africa through southern Asia to The Philippines and Indonesia. Rhacophorus annamensis 
(Annam Flying Frog) is one of the larger species, reaching ca. 90 mm SVL. Coloration is variable but 
frogs typically are olive, brown, tan, or gray with mottled dorsums. The range is centered in the An-
namite Mountains, which run north–south through much of Vietnam (Inger et al. 1999. Fieldiana: 
Zoology, N.S., Publication 1498, 92:1–42) though the extent of its distribution is unclear (Orlov et al. 
2002. Russian Journal of Herpetology 9:81–104). The natural history of the Annam Flying Frog is still 
poorly known (Orlov and Ho 2000. Herpetofauna 22:5–15).  Rhacophorus annamenisis is an arboreal 
species which inhabits tropical and subtropical forest and becomes active with the rains; presum-
ably spending the dry season high in the forest canopy. It possesses exaggerated interdigit webbing 
which with specific leg posture can be employed to parachute from perches at angles of 45° (Emerson 
and Koehl 1990. Evolution 44:1931–1946). Mating occurs during the rainy season. Foam nests con-
taining 150–200 eggs are constructed over water into which the tadpoles 

drop when the nest dissolves ca. 5 days later.  Tadpoles are ca. 39–41 mm in length and dark brown dorsally 
with a white or yellow belly (Hendrix et al. 2007. Salamandra 43:11–19). Juvenile frogs sport bold dark irregu-
lar reticulations on a light background and reduced webbing between the digits (Ryboltovsky 1999. Elaphe 
7:9–12).  Annam Flying Frogs appear to be common where they occur.

Our cover image was recorded by Randall D. Babb at night in Ta Dung National Park, Dak Nong Province, 
Vietnam. He used a Nikon D800E with Nikon 60mm f/2.8G AF-S Micro NIKKOR AF ED lens shot at F8, 1/60 
sec, and at ISO 400. A Nikon 4804 R1 close-up speedlight system with three SB R200 flashes was used to illu-
minate the subject. The frog was posed on a vertically oriented leaf to reveal the extensive interdigit webbing. 

Babb is a biologist recently retired from the Arizona Game and Fish Department. He, along with other 
biologists from both the U.S. and Vietnam have been engaged in herpetological inventories across Vietnam 
since 2006.
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Education: 
Bivek Gautam (Biodiversity Research and Conservation 

Society), “Conservation of Himalayan salamander (Tylototriton 
himalayanus) at Ramsar sited Mai pokhari Wetland, Nepal.”

Hiral Naik (Hoedspruit Reptile Centre), “Assessing human-
snake conflict in the north-eastern region of South Africa using 
research, education, and engagement with local communities.”

Chair of the Roger Conant Grants-in-Herpetology, Roberto 
Brenes, would like to sincerely thank the SSAR-Roger Conant GIH 
Reviewers who all worked very hard.  He greatly appreciates their 
time and effort. Reviewer panel: Paul Hampton (Colorado Mesa 
University), Forrest Brem (Indiana University), Matthew Gifford 
(University of Central Arkansas), and Rebecca Hardman (The 
University of Tennessee)

Dean E. Metter Award Winner for 2021

Congratulations to Haley Moniz, the 2021 winner of the Dean 
E. Metter Award.  Haley is a Ph.D. student in the Department 
of Biology at the University of Nevada, Reno (Chris Feldman, 
major advisor). Her proposal is entitled “Identifying selective 
pressures of dietary specialization and adaptive toxin resistance 
in garter snakes (Thamnophis),” and her research will add an 
ecological context to the co-evolutionary arms race model of 
Thamnophis/Taricha predator/prey interactions.

Dean (Doc) Metter was a faculty member in the Department 
of Zoology at the University of Missouri—Columbia and then the 
Division of Biological Sciences at that institution for approximately 
30 years.  A believer in putting knowledge to the test in the field, 
Doc provided frequent opportunities for students to engage in 
fieldwork.

Change in Editorship

Effective July 1, 2021, the new Editor of Herpetological Review 
will be Dr. Drew Davis (editor.herpreview@gmail.com), previously 
HR’s Managing Editor. I am confident that HR will be in excellent 
hands under Drew’s editorship.

I have served as Editor since 1991, and the current issue marks 
the 30-year point for me, far longer than I ever expected. In my 
first year as Editor, Volume 22 consisted of 138 pages; during 
2020, Volume 51 contained 944 pages, a nearly 600% increase. 
The growth in pagination has been accompanied by a move to 
full-color printing, as well as a diversification of content.  This 
transformation has been fully supported by SSAR’s leadership 
team over the years and made possible by a small army of 
volunteers who comprise HR’s editorial and production staff. I 
thank all of them on behalf of the herpetological community.

On a personal level, I am deeply grateful for the countless 
friends made and knowledge gained. It has been an honor and 
privilege. 

—Robert Hansen, Editor
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Is the SSAR a Truly International Society?

Created back in 1958 as a regional society and then in 1967 
with the intention to become an international society, the SSAR 
became one of the three major herpetological societies based in 
the United States. At that time (1967) it was decided that SSAR 
would hold a non-US meeting in Mexico, a goal finally achieved  
20 years later. By 2007, the SSAR boasted members from 55 coun-
tries around the world (Moriarty and Bartholomew 2007). SSAR 
currently has members from 65 countries. 

The society has been very active in many ways, especially in its 
publications program. These include, in addition to the quarterlies 
Journal of Herpetology and Herpetological Review, the two initial 
publications of the society (the latter is, by its authorship, the most 
international herpetological publication in the world), other pub-
lications like the Catalogue of American Amphibians and Reptiles 
(CAAR), Facsimile Reprints in Herpetology, Special Publications 
(no longer published), Herpetological Circulars (HC), Contribu-
tions to Herpetology, and Herpetological Conservation, have been 
focused not only in the USA but also in geographic areas outside 
of the USA. The publications program of SSAR was undertaken in 
order for the society to assume an international presence and be a 
leader for herpetology world-wide. As a Mexican researcher, I have 
been pleased to see the publications program put considerable 
emphasis on Latin America over the years; as far as I can tell there 
are two publications that have been translated to Spanish: Herpe-
tological Circular No. 1 (published as HC No. 2) Preservation Tech-
niques for Amphibians and Reptiles, published in 1973 and 1974 
respectively, and HC No. 30 Amphibian Monitoring in Latin Amer-
ica, published twice, in 2001 and 2020. Another bilingual publi-
cation that pertains mostly to Mexico—Standard and Common 
Names for Mexican Amphibians and Reptiles—has gone through 
two editions in 1994 and 2008 (Moriarty and Bartholomew, 2007; 
https://ssarherps.org/; consulted 11 January 2021). 

The SSAR has established collaborations of aid and 
cooperation with other national societies around the world by 
co-publishing many books with them. This cooperation has 
included societies from Germany, Italy, South Africa, Japan, 
China, Australia and Canada. Other examples include the help 
that SSAR (though K. Adler) gave for funding of the Sociedad 
Herpetologica Mexicana, providing advice and financial aid, and 
in 2012, when SSAR published a facsimile of Duméril & Bibron’s 
classic work, Erpétologie Générale, in 10 volumes, the society 
sent nearly 50 sets of this essential reference to herpetological 
programs in developing countries around the world, without 
charge either for the books or the shipping costs. This generous 
donation was never formally announced by the society. These 
actions help to promote the discipline at an international scope 
and place SSAR at the front line.

Another important aspect of the SSAR has been the celebration 
of the annual meetings, of which at least seven have been held 
outside the U.S. Latin America has hosted three of these (two in 
Mexico, 1987 and 2000, and one in Brazil in 2003), while different 
cities in Canada hosted the meetings in 1998, 2008, and 2012, 
and the UK hosted in 1989. Additionally, the 1992 meeting in El 
Paso, Texas was co-sponsored by the Sociedad Herpetologica 
Mexicana. To my knowledge the society is always interested in 
sponsoring or co-sponsoring non-US meetings whenever there 
is an open opportunity. Now we have the technology to conduct 
virtual international meetings. 

Through its history, the SSAR officers and board members, as 
well as members of the different committees, have been mostly 
U.S. researchers or based in U.S. institutions and organizations. 
Though admittedly not knowing every single herpetologist, I see 
very few names of past officers or committee members from 
foreign countries when looking through the list (Moriarty and 
Bartholomew, op. cit.) with the following exceptions: Richard 
Shine from Australia as President from 2017–2018; Board 
Members David Green, Richard Wassersug, Patrick Gregory, 
Jacqueline Litzgus from Canada; Tim Halliday (UK); Alison Cree 
(New Zealand), and Akita Maori (Japan) .

The SSAR has played an important role in advancing the 
knowledge of herpetofauna in many countries outside of the 
U.S. Through the Contributions to Herpetology series several 
books that focus on non-U.S. countries have been sponsored by 
the society; besides several Latin American countries and West 
Indian islands, these include Pakistan, the ex-USSR, Armenia 
(Nagorno-Karabakh), New Caledonia, and Iran. Some of these 
contributions were written by local herpetologists or in co-
authorship with local and U.S. herpetologists (https://ssarherps.
org/; consulted January 11, 2021). Along with the publication 
of the books mentioned above, the SSAR has (and I think is 
the only society to have) a Manuscript Review Service. This 
service is intended for the multitude of herpetologists whose 
first language is not English, like myself, and has proven to be 
invaluable. I personally appreciate this gesture from the society 
to help publish the results of our research in English.

Considering the aforementioned activities, the SSAR seems 
to be heading towards a society with a real international range. It 
would be highly desirable to see more non-U.S. researchers and 
academic institutions working together with the SSAR to gain a 
broader international scope. Recently the Board of Directors has 

HERPETOLOGY MUSINGS

OSCAR A. FLORES-VILLELA
Museo de Zoología, Facultad de Ciencias
Universidad Nacional Autónoma de México (UNAM)
Circuito Exterior de CU s/n, Ciudad Universitaria,
CDMX 04510, México; e-mail: sapofv@gmail.com
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made progress in taking actions for more inclusiveness within 
the SSAR. We need this inclusiveness to reach all attendees 
at the meetings, including graduate students from non-U.S. 
institutions.

Some say science has no frontiers, so why not expand the 
opportunities for participation in SSAR? Let’s make the society not 
only international in print, but international and inclusive in the 
election and participation of officers, board members, and overall 
decision making. I would suggest reviving the International 
Committee, creating a fund to help publish books in languages 

other than English,  establishing a travel award for international 
graduate and undergraduate students. I encourage my non-
US colleagues to join me in making additional suggestions for 
improvement to the SSAR leadership. These achievements would 
make the SSAR one of the first truly international and inclusive 
academic organizations in all the manifestations of its affiliates 
with a broader, more impactful reach.

Editor’s note: Oscar Flores-Villela is Mexico’s leading 
herpetologist and a newly elected SSAR Board Member (2021–2024).

Tyrone Hayes Elected to American Academy of 
Arts and Sciences

In April, the American Academy of Arts & Sciences 
announced the election of new members for 2021, Tyrone 
Hayes among them. The Academy was established in 1780 by 
the country’s founders to provide guidance to a young nation 
that would face challenges and need expertise and excellence 
to emerge stronger. While the founders did not anticipate a 
year with a historic pandemic, overdue racial reckoning, and 
political strife, the purpose of electing new members is more 

compelling than ever. Hayes is Professor of Integrative Biology 
at the University of California, Berkeley, where he studies the 
effects of hormone-disrupting chemicals on amphibians. He 
is best known for his research concluding that the herbicide 
atrazine, commonly used in corn fields, is an endocrine 
disruptor that demasculinizes and feminizes male frogs. 
Among other awards, Hayes has received the Distinguished 
Teaching Award from University of California, Berkeley in 2002 
and the President’s Citation Award from the American Institute 
of Biological Science in 2004.

SSAR congratulates Tyrone upon his election to the 
Academy.

Herpetologists Honored by Southwestern  
Association of Naturalists

 SWAN, the Southwestern Association of Naturalists, has 
announced that Bayard H. Brattstrom (above) and Thomas 
R. Van Devender (next page) have been named recipients of 
the W. Frank Blair Eminent Naturalist Award for 2021. This 
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award recognizes excellence in a lifetime of commitment to 
outstanding study or conservation of the flora or fauna of the 
southwestern United States, Mexico, and Central America. 
Although announced this spring, the awards presentation will 
take place at SWAN’s 2022 meeting at the Llano River Field 
Station of Texas Tech University, Junction, Texas.

Florida Chapter of The Wildlife Society  
Awards 2021

The Florida Chapter of The Wildlife Society recently 
announced two awards for 2021. The Influential Woman 
in Wildlife Award acknowledges a woman who has made 
outstanding contributions in the field of wildlife management 
or conservation, and recognizes the leadership and inspiration 
she provides for those who strive to positively impact Florida 
species and habitats. Joan Diemer Berish is this year’s recipient. 
Berish retired in 2014 after an exemplary 33-year plus career 
with Florida Fish and Wildlife Conservation Commission. She 
arrived in Florida in 1980 to study the Gopher Tortoise and 
focused on that species for her entire career, with additional 
projects on softshell turtles and rattlesnakes. As author or 
coauthor, she has published ca. 30 papers in professional 
journals, a book chapter, and a substantial number of FWC 
reports. Joan presented dozens of talks about Gopher Tortoise 
ecology and management, as well on Eastern Indigo Snakes and 

Southeastern rattlesnake conservation. In 2019, Texas A & M 
University Press published her autobiography, “Fire and Fauna: 
Tales of a Life Untamed.” Joan has been a highly productive and 
dedicated wildlife biologist who continues to serve as a role 
model to women scientists in Florida and the southeast U.S. 
In 2012, the Gopher Tortoise Council established its student 
presentation awards in her name, evidence of her significant 
achievements and her ability to inspire future generations. 

The Paul Moler Herpetological Conservation Award 
was created in 2006 to recognize individuals who have 
demonstrated excellence in the field of amphibian and/or 
reptile conservation. Achievements can be related to research, 
management, administration, or education.  L. Richard “Dick” 
Franz served for 35 years in faculty and research positions at 
the Florida Museum of Natural History. During Dick’s museum 
career, he was also assigned to the 3800+ hectare Katharine 
Ordway Preserve-Carl S. Swisher Sanctuary (since renamed 
Biological Station) for 25 years. His appointment to the 
Department of Wildlife Ecology & Conservation and Graduate 
School Faculty, University of Florida, for 20 plus years allowed 
him to serve on 12 doctoral and 23 masters committees. He 
instructed an array of herpetology, ecology, conservation, 
and wildlife field techniques courses at UF. In addition, Dick 
trained museum teaching staff and volunteer docents, and 
led teacher workshops and natural history programs/tours 
for the community. He assisted with exhibit development 
at both the older museum (Dickinson Hall) and the new one 
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(Powell Hall). Although retired since 2008, as an Emeritus 
Associate Scientist he continues his research on recent and 
fossil tortoises and field studies in ecology and paleontology 
in the Bahamas, Florida, and the southwestern United States.  
 Since his first in 1972, Dick has published about 60 papers, 
reports, proceedings, or book chapters on various aspects 
of amphibians and reptiles. His most extensive works are 
a natural history of Ordway-Swisher, co-edited with John 
Eisenberg (1995) and “Travels on the St. John River: John 
Bartram and William Bartam,” co-edited with Thomas Hallock 
(2017). Concerned about the decline of Gopherus polyphemus, 
in 1978, Dick co-founded the Gopher Tortoise Council with the 
late Walter Auffenberg, and served in many roles since. Because 
of his foresight, the knowledge base for this species has grown 
immensely, citizens are much more aware of its plight, and 
its future is probably much brighter. In 2003, GTC created 
the Auffenberg and Franz Conservation Award “presented to 
individuals with lifetime accomplishments, and organizations 
with long-term efforts in conserving Gopher Tortoises and 
upland ecosystems” and bestowed the first two awards to the 
co-founders.

SSAR congratulations Joan and Dick for this richly deserved 
recognition.

PARC Awards 2021
Partners in Amphibian and Reptile Conservation (PARC) 

has announced award winners for 2021. PARC’s Visionary 
Leader Award recognizes an individual in North America who 

exemplifies extraordinary leadership, vision, and commitment, 
specifically to PARC, in a manner that has carried PARC to new 
heights and has significantly forwarded the PARC mission. Neha 
Savant (above) is this year’s recipient. Neha’s contributions to 
PARC are exemplified in her commitment to PARC’s Core Value 
of Inclusivity and Collaboration, including the strategic goal 
of enhancing inclusion and equity within the herpetofaunal 
conservation community. PARC strives to provide inclusive 
spaces and a diverse network for participation. Neha has 
served as a leader in PARC at both regional and national levels 
over several years.  Most notably, she co-created the National 
Diversity, Equity, and Inclusion Task Team (DEITT) to improve 
cultural competency, which increased PARC’s capacity for 
inclusion and ability to  engage and attract diverse audiences 
and members. The DEITT serves a vital role in the vision  and 
success of PARC by helping it reach its strategic network growth 
goal. Neha served as co-chair of this task team for three years, 
and her efforts led the DEITT to receive an award from The 
Pollination Project Grant program in 2018. Neha also oversaw 
the development and implementation of PIPA (PARC Increasing 
Participation Award), which aims to broaden  participation at 
regional PARC meetings and expand the PARC network. In 2018 
and 2019,  Neha co-led the first two DEI break-out workshops 
at NEPARC’s annual meetings. Neha’s leadership was crucial to 
the launch and accomplishments of the DEITT. Her inspiring 
guidance  and passion created a space primed for growth 
and learning, ensuring the success of all team  members. Her 
communication skills have been vital in facilitating difficult 
and essential DEI discussions both within and outside of PARC. 

The Alison Haskell Award is presented annually by PARC 
in memory of Alison Haskell (1956–2006), PARC’s first Federal 
Agencies Coordinator. This award is intended to recognize 
individuals in North America who exemplify extraordinary 
commitment to herpetofaunal conservation, as did Alison. 
Susan (Su) Jewell (next page) is the 2021 recipient. Su’s 
contributions to herpetofaunal conservation exemplify all 
of our Core Values (Collaboration; Proactive Approaches; 
Scientific Integrity; Value in All Biodiversity; and Maintaining 
Optimism) and fits our desire to acknowledge “unsung heroes” 
in herpetofaunal conservation. Su has fostered herpetofaunal 
conservation by her career-long service in the U.S. Fish and 
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Wildlife Service where her expertise in aquatic conservation 
has had significant results for amphibians. In particular, her 
knowledge of the U.S. Lacey Act and invasive species laws and 
guidance has helped forestall the transmission of the deadly 
chytrid fungus Batrachochytrium salamandrivorans (Bsal) to 
the USA through trade markets. Her work with the Bsal Task 
Force on effective policy development to permit fast action 
if Bsal were detected at a USA field site provides ongoing 
support for maintenance of our US-wide amphibian natural 
heritage.  Having Su as a ready partner has been pivotal for 
raising the profile of U.S. national amphibian conservation, 
especially relative to pathogen threats in trade markets. She 
has been a guide in process and policy, mentoring others on 
how the complex system works at her level and providing an 
important perspective on the need for thoroughness, science 
support, and timing to get conservation actions approved.

SSAR thanks Neha and Su for their service and congratulates 
them for this recognition.

Meetings Calendar

Meeting announcement information should be sent directly to the Editor (editor.herpreview@gmail.com) well in advance of the 
event. We also welcome brief reports of meetings; please consult the Editor for details. In light of the COVID-19 pandemic, we recommend 
contacting meeting organizers regarding the potential for adjustments to this calendar.

21–24 July 2021—International Herpetological Symposium, 
Chiricahua Desert Museum, Rodeo, New Mexico, USA. 
Combination remote (via Zoom) and limited in-person 
gathering (following COVID-19 safety protocols), including 
a mix of talks and field activities. Information: www.
InternationalHerpetologicalSymposium.com.

22–26 July 2021—Joint Meeting of Ichthyologists and 
Herpetologists, Phoenix, Arizona, USA. Combination remote 
(via video link) and in-person meeting. Information: http://
burkclients.com/JMIH/meetings/2021/site/index.html

25 September 2021—Horned Lizard Conservation Society 
Conference, Phoenix, Arizona, USA: Information: http://
www.hornedlizards.org/2021-horned-lizard-conservation-
conference.html

3–9 October 2021—VIII Congress of the A.M. Nikolsky 
Herpetological Society (NHS) of the Russian Academy of 
Sciences: “Current Herpetological Research in Eurasia.” 
Zvenigorod Biological Station, Lomonosov Moscow State 
University, Moscow Region, Russia. These dates are subject 

to be change depending on the epidemiological situation in the 
country due to the COVID-19 pandemic. Information: https://
www.zin.ru/societies/nhs/activity.html

6 October 2021—Denver Venom Conference, Denver, Colorado, 
USA. Information: www.snakebitefoundation.org/denver-
venom-conference

6–10 October 2021—57th Annual Meeting of the German Society 
for Herpetology and Herpetoculture (DGHT), Bad Wildungen, 
Germany. Information: www.dght.de

7–10 April 2022—Southwestern Association of Naturalists 
conference, Llano River Field Station of Texas Tech University, 
Junction, Texas, USA. Information available at a later date: 
https://saon.wildapricot.org/events.

8–11 June 2022—International Herpetological Symposium, 
Atlanta, Georgia, USA. Information available at a later date.

27–31 July 2022—Joint Meeting of Ichthyologists and 
Herpetologists, Spokane, Washington, USA.

MEETINGS
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Marcelo Menin (1975–2021)

Marcelo Menin, a preeminent 
Brazilian herpetologist (Fig. 1), died 
in Manaus on 21 January 2021 at the 
age of 45, victim of the COVID-19 pan-
demic. Menin made valuable contri-
butions to the systematics, behavior, 
ecology, and conservation of Neotrop-
ical amphibians.

Menin was born in Jaú, São Paulo, 
Brazil, on 11 February 1975 where he 
grew up and studied before going to 
university.  He always was an excellent 
student, bearing unparalleled intelli-
gence. Interest and passion for nature 
emerged quite early in his life, which 
were encouraged by his parents. His 
father used to present him with insects 
in matchboxes, and with handmade 
coops and terraria to keep his pets. 

In 1995 he entered the long-awaited 
graduation course in Biological 
Sciences at the State University of São 
Paulo (UNESP), campus of São José do 
Rio Preto city, where he soon started to 
study amphibians under supervision 
of Professor Denise Cerqueira Rossa-
Feres. She was an important professional influence and with 
whom he was a research partner until the end of his life. During 
his undergraduate course, he made several friends that lasted 
until the last days of his life. With them, Menin made many trips to 
scientific meetings, of which several were true adventures.

Between 2000 and 2002 he developed his Master’s Thesis in 
the Ecology and Conservation of Natural Resources course at the 
Federal University of Uberlândia, Minas Gerais state, standing 
out as the best student in his class. Under the supervision of Dr. 
Ariovaldo A. Giaretta, he developed a research project—“Resource 
sharing and coexistence of syntopic populations of Hyla nana 
and Hyla sanborni (Anura, Hylidae).” In 2002, he ventured into 
distant lands, going to the Amazon to pursue his doctorate at 
INPA (National Institute of Amazonian Research), developing the 
work “Distribution patterns and abundance of anurans in 64 km2 
of terra firma forest in the Central Amazon,” from 2002 to 2005, 
under the supervision of Dr. Albertina P. Lima.

In 2006 he joined the faculty at UFAM, Federal University of 
Amazonas, where he was recognized for his dedication, commit-
ment, and organization. As a university professor, he served in 

various bureaucratic tasks, in addition 
to teaching, participating in numerous 
committees. But certainly, the most 
striking activities were: 1) his participa-
tion as the coordinator of the Graduate 
Program in Zoology; 2) the sub-curator-
ship of the Zoological Collection “Prof. 
Paulo Bührnheim” at UFAM; and argu-
ably 3) his role as a professor of zoology 
in the undergraduate courses (Fig. 2), 
where he was always very competent, 
fair-minded, and well-liked by students 
and colleagues.

As a researcher, he was highly pro-
ductive. He supervised several gradu-
ate students and published 78 sci-
entific articles, six books, eight book 
chapters, and 82 papers or abstracts 
in scientific meetings (details of his 
productivity and professional life can 
be accessed at: http://lattes.cnpq.
br/3661952638867868). He also re-
ceived eight awards and was a reviewer 
for 40 scientific journals.

Professor Marcelo Menin will be 
sorely missed for science, for the train-

ing of our students, for family and friends. Rest in peace, friend, in 
a beautiful symphony of croaking amphibians from the Amazon. 

OBITUARIES

MARCELO GORDO 
Departamento de Biologia, ICB, Universidade Federal do Amazonas 
Manaus, Amazonas, Brazil; e-mail: mgordo@ufam.edu.br 
GUSTAVO QUEVEDO ROMERO 
Departamento de Biologia Animal, IB, Universidade Estadual de Campinas 
Campinas, São Paulo, Brazil; e-mail: gqromero@unicamp.br 

Fig. 2. Marcelo Menin during practical class in the field, student ar-
chive photos.
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James Davidson Fawcett (1933–2020):  
Imbibing with The Kiwi

James D. Fawcett was born in New 
Plymouth, Taranaki, North Island, New 
Zealand, on 10 January 1933; the only 
child of James and Edna (née Catterick) 
Fawcett. His father studied engineering 
at Clyde, Scotland, and immigrated to 
New Zealand in 1926. While working as 
a chef at the White Hart Hotel in New 
Plymouth, he met Edna, a waitress. 
During the 1930s, Edna and James ran 
the White Fish Shop on Devon Street 
in New Plymouth until their fishing 
crew were tragically lost at sea in a 
storm. They had a single child, James 
“Jim” Davidson, who at age one or two 
ate into their profits by removing and 
devouring the claws from the cooked 
“crayfish” (lobsters) in the display case. Jim’s father became a 
dessert chef in the Royal New Zealand Air Force during World 
War II. The Fawcetts variously resided in Auckland, Napier, 
Palmerston North, and Wellington, all on the North Island. Jim’s 
father co-owned bakeries and became a stockman for British 
Hearing Aids. His mother worked at McKenzie’s variety store, 
a “dairy” (a New Zealand convenience store), and at Sargood’s, 
the wholesalers. Jim’s father died in 1976 and his mother in 2000, 
both in Auckland.

Jim’s early schooling in primary and secondary schools took 
place on the North Island, from the 1940s through 1951. He was 
a boy soprano in the 1940s, singing competitively and in several 
church choirs, and additionally with the Auckland Juvenile 
Choir. From the late 1940s to the early 1950s, he studied clarinet 
privately under George Hopkins and played clarinet with the 
Auckland Junior Symphony Orchestra, then professionally with 
Auckland Wind Ensemble, Onehunga Orphans Club Orchestra, 
and several other society club orchestras in the Auckland area. 
Jim taught clarinet privately and in various Auckland schools 
and colleges, where he also taught music. 

 Jim served in the Royal New Zealand Corps of Signals in 1953 
and with the Reserves for a period of years. If not for the armistice 
agreement of the Korean conflict in 1953, he would have served 
there as part of ANZAC (Australia and New Zealand Army 
Corps). He also instructed biology at King’s College (Auckland) 
and held positions of Demonstrator and Senior Demonstrator 
at the University of Auckland Zoology Department. Jim’s college 
education began at the University of Auckland where he earned 
his B.Sc. in 1960 and M.Sc. in 1964; Joan Robb was his advisor. 
He was a member of the New Zealand Herpetological Society 
and life member of the Auckland Institute and Museum. Jim 
also belonged to a gaggle of graduate students called the POETS 

Club (Piss on Everything, Tomorrow’s 
Saturday), which would gather every 
Friday at an establishment near the 
University, usually the City Club 
Hotel, to imbibe, ultimately honoring 
“6 o’clock swill time.” Orders were 
placed to see them through the 6:00 
Pm closing time, after which drinks 
could no longer be served. The POETS 
often used their gatherings to recite 
freely from Walter Garstang’s Larval 
Forms and Other Zoological Verses. 
When the pub was filled to capacity 
with patrons or they had to reconvene 
after 6:00 PM, they used an alternate 
site in the alley behind the pub, sitting 
on wooden beer and milk crates, 

creating the correct atmosphere for fermentative thoughts. In 
inclement weather these diehards sat under umbrellas. Most of 
these members went on to become prominent scientists in New 
Zealand and abroad, and one of them, Derek Challis, went on to 
become a well-known writer. 

During his time as a student, as a member of Auckland 
University’s Field Club (now defunct), Jim went on collecting 
expeditions, principally on North Island, with his fellow 
adventurers: biologists, geologists, and chemists. Results of 
these expeditions came out in their Club publication, Tane. For 
his own collecting trips, Jim drove a rundown Ford Prefect with 
floorboards that had seen better days. The coleopterist J. Charles 
Watt was among his usual collecting compatriots. His 1964 thesis 
was a classical, Fitchian natural history study on a population of 
Ornate Skinks, Oligosoma ornatum, with the lizards at his study 
site then known as Sphenomorphus pseudornatus. During his 
research Jim spent many happy days in the field and had virtually 
an entire fern-filled crater to himself. Doing this study gave him 
a life-long interest in skinks. As was the custom, master’s theses, 
including Jim’s, were sent to external readers for review, which in 
his case included a renowned herpetologist whom his advisor, 
Robb, had met during an earlier trip to the United States. In that 
faraway hemisphere, Hobart M. Smith was so impressed by Jim’s 
thesis that he asked him to relocate to the U.S.A. to continue in 
herpetological research. This kind of recognition from such an 
eminent North American herpetologist was an unprecedented 
chance of a lifetime. Jim discontinued his professional musical 
career and came to the United States in 1965 to begin work on his 
Ph.D. in Zoology at the University of Illinois Champaign-Urbana 
under Smith. In the summer of 1966 he was able to participate in 
an unforgettable university-sponsored herpetofaunal collecting 
trip to Mexico along with fellow students William “Bill” Burley 
and his wife Ginger, and Thomas H. Fritts. This was the highlight 
of his “exile” into the Northern Hemisphere. Seeing his first 
rattlesnake in the desert at night was a “majestic” experience he 
never forgot. It was at the University where Jim met his future 
wife, Georgene Tyler, a librarian from Indianola, Iowa, and they 
were married in Urbana on 21 December 1968. When Smith 
moved to the University of Colorado, in Boulder, the Fawcetts 
followed him there so Jim could continue his studies.

LOUIS A. SOMMA
Florida State Collection of Arthropods
Division of Plant Industry–Entomology Section
Florida Department of Agriculture and Consumer Services
1911 SW 34th Street, Gainesville, Florida 32608, USA
e-mail: louis.somma@fdacs.gov

Fig. 1. Jim with his clarinet ca. mid-1950s (left) and 
in the army in 1953 or 1954 (right). 
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 Jim’s Ph.D. committee was cochaired by Smith and Richard E. 
Jones. Because Jones was the nascent researcher in reproductive 
anatomy and endocrinology, having these cochairs allowed Jim 
to fulfil his interests in herpetology and reproductive biology. 
This was a period in biological history when Anolis carolinensis, 
the Green Anole, was the “green lab rat” of herpetology and 
thus, became Jim’s study species. While in Colorado, Jim was 
fortunate to go on field expeditions throughout Colorado and into 
the southwest. Moreover, he and his young colleagues learned 
and researched the intricacies of taxonomic nomenclature, as 
befitting any students of Hobart Smith. This included the 1970 
rediscovery of an overlooked junior synonym, Hatteria viridis 
Bölsche, for the Tuatara, Sphenodon punctatus Gray. Jim was 
awarded Outstanding Graduate Student in the Alpha Pi Chapter 
of Phi Sigma in 1972. During that same year he accepted a position 
as Instructor of Biology at University of Nebraska at Omaha 
(UNO) while continuing to work on his dissertation through the 
University of Colorado. Additionally, he took the time to explore 
open and undeveloped areas in a younger Omaha, where he 
could often collect Six-lined Racerunners, Aspidoscelis sexlineata, 
and other indigenous herpetofauna. Jim’s unpublished 1975 
dissertation was long regarded the classical study on reproductive 
anatomy and endocrinology of female A. carolinensis, and 
researchers obtained reprints of it through University Microfilms 
International (Ann Arbor, Michigan, USA) if they were not content 
to peruse it through an interlibrary loan. He was promoted to 
Assistant Professor upon completion of his doctorate in 1975, and 
in 1981 to Associate Professor, in UNO’s Department of Biology.  

For the rest of his career Jim taught courses in herpetology, 
vertebrate embryology, comparative vertebrate anatomy, 
histology, and human anatomy and physiology. He was an 
extraordinarily popular instructor, typically obtaining the highest 
evaluation numbers in the Department. He was demanding, and 
his courses were challenging, but always taught with cheerful 
enthusiasm. His accent sounded more English than Kiwi; perhaps 

due to the upbringing in his childhood household. His lectures 
were ordinarily punctuated with “that’s a go,” “Jove!”, and “jingoes.” 
Very exotic to the ears of American Midwesterners. Jim wore a 
lab coat for most of his lectures to protect his clothing from the 
gales of chalk dust he generated from his excited assault upon the 
blackboard. The aftermath left his coat covered in a multicolored 
patina. This kept students enthralled and amused. Struggling to 
take notes, with accompanying sketches, during his rapid-fire 
continental drift lecture as chunks of chalked geography drifted 
across the blackboard, was an experience many will never forget. 
One year a group of impressed yet grateful students presented 
him with a box of multicolored chalk as a gift. His evaluations 
from students are a remarkable read and I have twice seen him 
described as “adorable.” In 1981, he received the Excellence in 
Teaching Award from UNO and, in 1991, the High School-College 
Teacher award from the University of Nebraska Medical Center 
College of Nursing. Jim always admonished nursing students to 
study hard and learn the information well, because he might need 
their help later, and that became very true in his latter five years. 
Their invaluable care during his final days was much appreciated. 
In excerpts of a 2015 letter to UNO’s Dean of the College of Arts 
and Sciences, requesting emeritus status for Jim, Bill Tapprich, 
then Chair of the Department of Biology wrote:

dr. FAwCEtt iS tHE ConSummAtE ClASSroom tEACHEr. HE iS imPEC-
CAblE in EVEry wAy. HE drESSES FormAlly, HiS lECturES ArE PErFECtly 
orGAnizEd, HE SPEAKS tHE KinG’S EnGliSH, And HE EnGAGES EVEry Stu-
dent in the rooM. throughout his career students haVe claMored 
to get a seat in his courses.

 onE oF dr. FAwCEtt’S moSt imPortAnt ContributionS iS GrAdu-
AtE EduCAtion And GrAduAtE StudEnt mEntorinG. HiS lAborAtory 
CourSES ArE mAinStAyS For GrAduAtE StudEntS intErEStEd in orGAniS-
mAl bioloGy. AGAin, StudEntS Know HiS rEPutAtion. HiS lAborAtory iS 
AlwAyS buSy witH StudEnt ProjECtS.

AS tHE PrimAry ProFESSor For PHySioloGy And AnAtomy For So 
mAny yEArS, it iS intErEStinG to tHinK How mAny HEAltH ProFESSion-
AlS HAVE bEEn inFluEnCEd by dr. FAwCEtt’S tEACHinG. tHE QuAlity 
And imPACt oF dr. FAwCEtt’S tEACHinG And mEntorinG HAS HElPEd to 
SHAPE tHE ProFESSionAlS in omAHA And tHE rEGion. HE iS tHE Kind oF 
ProFESSor tHAt PArEntS HoPE tHEir StudEntS will EnCountEr in tHE 
classrooM.

During his career at UNO, Jim had a monstrous load of teaching 
and mentorship which allowed him little time for his own research 
and writing. He directed a remarkable 52 master’s theses, at least 
one nonthesis master’s student, innumerable undergraduate 
student projects, and served as a committee member for countless 
additional graduate students. His overall publication list modestly 
totaled 28 scientific articles (see: http://dx.doi.org/10.26153/
tsw/12486); he lived vicariously through his students’ research. 
He and his students gave more than 35 presentations at scientific 
meetings and symposia hosted by a diversity of scientific entities. 

Jim proudly maintained professional affiliations with major 
scientific and biological societies, and both major and regional 
herpetological societies. He always encouraged his students to 
join scientific societies; a currently unpopular activity. At national 
and international herpetological meetings, Jim was often the 
designated New Zealand representative or delegate, which 
included representing his homeland at the Foundation Meeting 
of the World Congress of Herpetology. He was a cofounder of 
the Nebraska Herpetological Society in December 1978 and was 
honored by them with a lifetime membership at a special dinner 

Fig. 2. Jim, Tom Fritts, unnamed local, and Ginger Burley, in Mexico, 
1966. Photo by F. William Burley (upper left); Jim coming back to the 
lab, University of Illinois, after a field collecting trip in 1968. Photo by 
Thomas H. Fritts (right); and in Dick Jones’s vertebrate reproduction 
laboratory, University of Colorado, Boulder, 1971 (lower left).
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in 2003. Like many professionals, Jim was called upon to review 
a variety of biological journal articles and textbooks. I had often 
seen him at his desk working through a stack of textbooks and 
textbook preprints for various publishers.

I first met Jim in April or May 1982. I was finishing my 
undergraduate degree and looking into entering a graduate 
program in the Department of Biology at UNO. Robert S. Egan 
(then Department Chair and my undergraduate advisor) and 
Richard H. Stasiak (then in charge of the graduate program) 
strongly encouraged me to meet with a certain Dr. Fawcett 
because of my interest in herpetology. My first impression upon 
entering Jim’s office was that I was meeting a tie-clad, lantern-
jawed, accented, old-fashioned gentleman. Those first few 
intimidating seconds were quickly tossed aside as we began 
talking. He was friendly, encouraging and enthusiastic, while 
always remaining a polite gentleman. It became clear he had a 
longstanding enthusiasm for herpetology beginning at a young 
age, when he told me that his mother in New Zealand was still 
caring for his geriatric pet Northland Green Geckos, Naultinus 
grayii. Jim’s gentlemanly demeaner often belied his wry, and 
sometimes even ribald, sense of humor. “Tommyrot!” was the 
worst curse I ever heard from him. Even so, it was only in my last 
few weeks in the program that it became easier to refer to him as 
Jim rather than Dr. Fawcett. It must have been the tie, which was 
often tucked between the buttons of his shirt, military-fashion. 
Over the years those of us fortunate to have had his mentorship 
would refer to him as The Kiwi and, eventually JDF, when talking 
about him. He did learn about The Kiwi moniker and sometimes 
signed his correspondence “Apteryx.” Jim would sometimes let 
down his hair during the hot summer months, discard the tie, 
and wear New Zealand dress shorts or “walking shorts” (at a time 
during which slightly longish, loose shorts were not fashionable 
among American Midwestern males) and knee-length “walking 
socks.” This seasonal sartorial tradition seems to have come to an 
end after several of the Department’s graduate students giggled 
and cooed about his “cute” knees on multiple occasions. 

Jim’s appearance, with his balding pate, lantern-jawed 
underbite, and regimental mustache, reminded some of us of 
Alfred, Batman’s faithful butler in the original comics series. 
Because of his mannerisms, others likened him to John Cleese of 
Monty Python fame. (Of course, Jim was a fan of the Fawlty Towers 
television series.) His visage was immortalized by the artist, 
amateur natural historian and Basher, John Frederick Lokke, one 
afternoon as several of us sat around a kitchen table at Dennis 
Ferraro’s residence encouraging John to pencil-sketch satirical 
caricatures of some of UNO’s faculty. I seem to recall imbibing 
being involved, but that could be a false memory.

The Kiwi was proud of his heritage and never obtained an 
American citizenship. Additionally, he simply refused to talk like 
an American. New Zealand was never far from his heart. Annual 
Christmas trips “home” revitalized memories of the taste of New 
Zealand cuisine and beer, and the sensations of his homeland, 
especially the bush. I have always cherished the NZ cards and 
postcards the Fawcetts mailed to me during those trips. Most were 
adorned with New Zealand herpetofauna and typically contained 
Jim’s comments about indigenous beverages. The walls inside the 
Fawcett residence were decorated with oil paintings and prints 
of New Zealand land- and seascapes, Maori art, and the colors 
of Clan Davidson. On one occasion, when after grading a series 
of exams he found that a student answered a question indicating 
that Tuatara were distributed on “some island off the coast of 
Australia,” he strode into class with a map and proceeded to give 

a geography lesson, while pausing to mock-glare at the guilty 
student. 

Jim was a bland meat-and-potatoes man which caused 
Georgene a certain amount of creative culinary grief. He was not 
fond of veggies and dismissed lettuce as “box turtle food.” He 
complained that he couldn’t find any decent lamb in the U.S., our 
beef was too soft and stringy, and he could not stand our water-like 
beer of the early 1980s. JDF often provided learned observations 
about beer, but also loved his scotch and Drambuie. His criticism 
of American drinking abilities made one feel…well…bereft of any 
substantive fortitude. 

At the time I was in the Department of Biology, graduate stu-
dents had a weekly tradition known as FAC, Friday Afternoon Club. 
To end the week we aggregated at a chosen local establishment 
to imbibe, tell jokes, and philosophize (whine) about our lives in 
academia. Often we went around the Department first to gather a 
few professors to provide moral support to our cause. When arriv-
ing at his lab The Kiwi referred to us as the “press gang,” but often 
relented and joined us. And did I say he loved his beer? We learned 
that when JDF called “first shout” that meant he was buying the 
first round for the table. Additionally, his charming demeanor and 
accent caused waitresses to stop by our table more often. The Kiwi 
was very much aware of his power over American waitresses and 
I’m sure Georgene could testify to this. I could swear that after he 
went home, service to our table plummeted.

JDF’s bibliophilia was legendary. His extensive library on 
herpetology, vertebrate anatomy and physiology, biogeography, 
and evolution was remarkable. He could quickly find a reference 
to help a student with a question and often loaned out books and 
monographs. He encouraged my own bibliophilia any way he 
could, and on several occasions gifted publications to me which 
he had intentionally acquired in duplicate. I recall at least two 

Fig. 3. Dennis M. Ferraro (The Kiwi’s student), Hobart M. Smith, and 
Jim Fawcett at the 1990 Annual Meeting of the Kansas Herpetological 
Society, Lawrence. Photo by Larry Miller (top); caricature art of JDF 
bookends. Part of a series of quick, impromptu pencil-sketches by 
John F. Lokke ca. 1990 (lower left); and a rather formal Nick Morgan 
ponders his place on JDF’s graduate student photo board in the Her-
petology Lab after presenting his thesis, and going from green trim 
to white trim, in 2005. Sadly, UNO no longer boasts a herpetology 
laboratory. Photo by Ann Morgan (lower right).
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occasions when we attended national meetings, during which I 
had put publications I was considering buying from a vender back 
on the table because I couldn’t afford them. Jim had paid attention 
to what I was perusing, and after I had walked away purchased 
those publications, then later approached me and surprised me 
with these gifts. An uncommonly generous gentleman.

Jim’s long-term research focused on generating an indexed 
bibliography of New Zealand herpetology. Throughout his career, 
he maintained an ongoing card catalog of over 20,000 literature 
references and cross-references on New Zealand amphibians 
and reptiles which he had hoped to publish as a multivolume, 
indexed bibliography. He had a special interest in the Tuatara, 
with literature references covering this genus scheduled to occupy 
at least one print volume. Sadly he did not live long enough to 
complete it. His card catalog and indexing information remains 
intact; available for any researcher willing to finish his project.

Jim was a scholar on wide-ranging topics including anatomy, 
endocrinology, biogeography, biological nomenclature, evolution, 
history, publishing, Hobart Smith, bibliophilia, herpetological 
philately, Australian railroads, and New Zealand politics. He en-
joyed talking with his students about all these subjects and more. 
He wanted his students to learn and enjoy learning in the process. 
Always polite, he rarely got mad or at least tried not to show it. 
He was always patient with his students even when he struggled 
to hide his exasperation. In critiquing published research, one al-
ways knew if he truly couldn’t stand it when it was “tommyrot” or 
“rubbish.” 

 When I took his Vertebrate Embryology and Anatomy course, I 
and the rest of the class were completely amazed by his lecture on 
the evolution of vertebrate limbs. This was the age before Power-
Point®. We watched fish develop tetrapod limbs and emerge onto 
land, during the evolutionary time span of minutes, on the black-
board. We frantically tried to keep pace in our notes as The Kiwi 
drew, erased, modified, erased, and remodified a quick succession 
of vertebrate sketches in a chalk dust derecho. Afterwards, for the 
laboratory portion of the course, our teaching assistant, and fel-
low graduate student, Pete Lueninghoener was interested in the 
noise we made about this lecture, so I proceeded to demonstrate 
what we experienced. Pridefully using my skills (sic) at imitation I 
began lecturing at the blackboard in full JDF mode, sketching and 
erasing on the board, all the while in a terrible accent, punctuated 
with “jingoes!” and “that’s a go.” When the rest of the class stopped 

snickering and suddenly became silent, I turned to the door to see 
The Kiwi himself quietly staring at me. He simply strode to the 
board, erased it as I meekly sat down, said “well that’s a go,” and 
began lecturing. Of course he had a slight twinkle in his eye and 
just the slightest smirk across his lips, but I was still deeply em-
barrassed. Being polite and completely forgiving, he never talked 
about it, but I suspect he also enjoyed watching me squirm. I cer-
tainly hope he took it all as a complement.

The Kiwi took great pride in all his graduate students. He al-
ways had time for them and always was open to whatever topic 
they chose to research. Mentorship was paramount to him, and 
he made it his primary duty at the expense of his own research. 
His lab had a bulletin board displaying print photographs of all his 
thesis students, eventually totaling an extraordinary 52, arranged 
in chronological order of the dates they finished their degrees. The 
student’s name, thesis title, and date of completion was printed 
under each photo. Each was bordered in white trim upon com-
pletion of the student’s degree; green trim for those still in prog-
ress. Over the years he would proudly point to any one of those 
students and tell you about them with pleasure. He was fond of 
every one of them. JDF strove to help his students achieve their 
goals in any way he could. This included lab space, space for live 
animals, publications, assistance with obtaining lab equipment, 
and a wide variety of other means, for which he sometimes bent 
over backward to obtain, especially during times of limited or zero 
budgets. Despite an unjust reputation for solely being a laboratory 
biologist, he enjoyed helping students in the field when he could 
get away from his overloaded teaching obligations. I am pleased 
and proud to say he crawled under fences with me in the urban 
wilderness of Omaha to help me collect Plestiodon septentrionalis, 
Northern Prairie Skinks, for my master’s thesis. He didn’t wear a 
tie.

Topics of theses covered in JDF’s herpetology lab often em-
phasized reproductive anatomy (especially histology) and endo-
crinology during the early years, which greatly reflected his own 
interests and expertise. However, as research broadened under his 
tutelage other topics included ecology, behavior, natural history, 
toxicology, physiological ecology, chemical repellent effectiveness, 
population genetics, conservation ecology, environmental tox-
ins, herpetofaunal surveys, and parasitology (see: http://dx.doi.
org/10.26153/tsw/12487). Taxa other than herpetofauna covered 
in these theses included fish and mammals. Upon completion of 
a thesis Jim typically gifted students a New Zealand Tuatara five-
cent coin (no longer minted). Doctorates were not offered as part 
of the advanced degree program in Biology, and for many years 
thesis research was for a Master of Arts degree at UNO, rather than 
Master of Science. This uncommon thesis requirement changed 
in 2005 to the standard M.S. degree for thesis work, and M.A. for 
nonthesis studies. Jim Fawcett demonstrated that the influential 
tutelage of a herpetologist could broadly span across diverse dis-
ciplines. His students pursued a variety of pathways after finish-
ing their degrees including medical research, doctoral research 
and academia, regional extension services, dentistry, veterinary 
medicine, medical practice, biological consulting, the pharma-
ceutical industry, zoo biology, museum curation, laboratory and 
animal facilities design, student advising, apostolic activity and 
devout contemplation, disease control, state agency careers, wil-
derness preserve research and administration, and teaching. Most 
maintained a long-lasting fondness for The Kiwi. A testament to 
this and his patient guidance is provided in 22 recollections by 
colleagues (http://dx.doi.org/10.26153/tsw/13204), in addition to 
this Dedication in Cori L. Borgheiinck’s 2017 M.S. thesis: 

Fig. 4. Left: Dan Fogell, a Kiwi alumnus, presents JDF with an award 
and Lifetime Membership honoring his 25 years of service with the 
Nebraska Herpetological Society, during the Midwest Herpetologi-
cal Symposium, 2003. Right: herpetology class September 2004 in 
southeastern Nebraska. The Kiwi oversees Teaching Assistant Tracy 
Coleman cloacal probing a Pantherophis emoryi. 
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tHiS tHESiS iS dEdiCAtEd to dr. jAmES d. FAwCEtt, wHo PoSt-
PonEd HiS rEtirEmEnt to tAKE mE on AS HiS FinAl GrAduAtE StudEnt 
in HiS lAb. tHAnK you For your HElP in mAKinG tHiS ProjECt HAPPEn, 
rEAFFirminG my nEEd For SElF-CArE wHEn i wAS PullinG my HAir out, 
HElPinG mE FEEl SECurE in my PlACE AS A GrAduAtE StudEnt, ProVidinG 
tHE CAlm wHEn i nEEdEd it, liFtinG my SPiritS witH your Humor (And 
your Kiwi ACCEnt), introduCinG mE to litErAturE botH on And oFF 
toPiC oF my tHESiS, And introduCinG mE to ASSoCiAtionS tHAt EnCour-
AGE tHE SHArinG oF KnowlEdGE oF HErPEtoFAunA. tHE intErEStinG 
ConVErSAtionS ComPlEtEly oFF-toPiC (And EVEn tAboo ConVErSAtionS 
About PolitiCS) wErE A bonuS oF HAVinG you AS my AdViSor. you ArE 
onE oF tHE moSt PlEASAnt PEoPlE i HAVE HAd tHE PlEASurE oF mEEtinG. 
i do not tHinK i Could HAVE ASKEd For A bEttEr mEntor. tHAnK you 
For StiCKinG Around to HElP mE ACComPliSH tHiS liFE GoAl!

Cori was Jim’s fifty-second thesis student.
After a long career, health problems caused Jim to retire in 

2015 at the age of 82, and he became Associate Professor Emeritus, 
having taught well over an estimated 23,000 students. At that 
time he did not clearly specify his health issues. In 2017 he had 
shingles which left him with postherpetic neuralgia permanently. 
This rare complication left him in a great deal of pain, but with 
characteristic dry understatement he referred to it as “something 
of a bother” and a “bit of a nuisance.” It was only after Jim died 
on 25 January 2020, at the age of 87, that I learned he had been 
diagnosed with a cancer in 2015, and it had metastasized to his 
bones. He kept his terminal condition a secret because he just 
didn’t want to worry anyone.

Jim’s gravestone will be engraved with two icons of New 
Zealand: A Tuatara and a Silver Fern (Cyathea dealbata; a tree fern) 
leaf segment. He is survived by his wife Georgene of Omaha; by 
her relatives in Iowa, Texas, and North Carolina; by his cousins in 
New Zealand, Scotland, England, and Australia; old mates from 
school and university in New Zealand; and by numerous friends, 
colleagues, and students. 

I was truly privileged to have Jim as a friend and mentor, and I 
miss him dearly. The Kiwi was much beloved, and we will never see 
anyone like him again. In a culture trending toward mediocrity, as 

everyone strives to spiral down the highway toward beige, losing 
this unique gentle character is even more deeply felt.
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Native Christmas Island Lizards Doomed by 
Introduced Predators

During this sixth mass extinction, species on oceanic islands 
are particularly at risk. Since Christmas Island was settled in 1888, 
many of its native vertebrate species, plus unknown amounts of 
invertebrates, have declined or been lost. By 2012, four of the five 
native lizards of Christmas Islands had disappeared, with declines 
first detected near the human settlement in the northeastern 
corner. This expert elicitation-guided review ranked the factors 

likely responsible for extirpations and extinctions of four 
Christmas Island lizard species (Lister’s Geckos (Lepidodactylus 
listeri), Blue-tailed Skinks (Cryptoblepharus egeriae), Christmas 
Island Forest Skinks (Emoia nativitatis), and Coastal Skinks 
(Emoia atrocostata)), collating 13 putative factors from previous 
studies and reports. Twenty experts (11 researchers and 9 
managers) were asked to estimate the relative contributions 
of each of the 13 putative factors (adding to 100%) and also 
their confidence in those values. Because a captive breeding 
program initiated by Parks Australia has prevented the complete 
extinction of Lister’s Geckos and Blue-tailed Skinks, the experts 
further estimated the likelihood of success of Blue-tailed Skink 
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and Lister’s Gecko reintroduction or translocation elsewhere 
than Christmas Island over a 10-year window (from survey 
period in 2017–2027). Participants used personal knowledge 
and published reports and studies to complete the survey. 
The experts predicted that predation by Common Wolf Snakes 
(Lycodon capucinus) was likely the most influential contributor 
to lizards’ declines, though there was considerable variation (i.e., 
disagreement). The second most important factor was predation 
by Giant Centipedes (Scolopendra subspinipes), with the third 
factor being habitat loss. The experts agreed that whatever the 
main cause was, it likely contributed to all four lizard species’ 
disappearance. They also predicted that introductions elsewhere 
than Christmas Island would be much more successful than 
reintroductions to the Island. This study also compared traits 
in extant lizards (three introduced, one endemic) with the four 
lizards lost to determine reasons why some species survive and 
others do not. From ecological and life history data on all eight 
lizard species, the most supported hypothesis for the survival of 
the remaining species was that of shared evolutionary history 
with the introduced predators (though one of the extirpated 
species is also widespread where these predators originated 
in South East Asia). The harsh reality of introduced predators 
making islands inhospitable to native fauna is not a new concept 
(see other example above in this issue’s Current Research), but 
hopefully this understanding can guide how we move forward. 
Importantly, the experts’ disagreement in this study sheds 
light on the lack of concrete data in the system, and while it 
indicates a need for more data to detect when and why species 
are declining, preferably implementation of stricter biosecurity 
measures could thwart threats in their tracks.

EmEry, j.-P., And CollEAGuES. 2021. The lost lizards of Christmas Island: 
A retrospective assessment of factors driving the collapse of a na-
tive reptile community. Conservation Science and Practice 3:e358.
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Horned Lizards Behaviorally Avoid Bites,  
Stings from Ant Prey

Texas Horned Lizards (Phrynosoma cornutum) are specialist 
predators of harvester ants (Pogonomyrmex spp.). Given that 
these ants defend themselves with potent venom deployed via 
stingers and can deliver powerful bites with their mandibles, it is 
not surprising that P. cornutum has evolved feeding adaptations 
that minimize the cost of consuming such prey. Previous research 
has revealed that these lizards have evolved a high tolerance 
to ant venom. Further, once picked up by the tongue, ants are 
not chewed but instead shuttled directly to the pharynx where 
they are incapacitated by mucous. The authors of this paper 
aimed to further investigate P. cornutum predatory behavior 
using high-speed video. Specifically, they were interested in how 
the lizards initially contact their prey. To conduct the feeding 
trials, the authors constructed a sand-bottomed arena with 
an ant container buried in the sand and a tube through which 
the harvester ants could enter the arena. Lizards introduced to 
the arena quickly identified the tube as the source of ants and 

proceeded to feed there, affording the authors a fixed location for 
filming. In addition to filming the lizards feeding on free-range 
ants (50 trials), the authors placed live ants in a clear plastic tube, 
allowing the researchers to assess how a backward-walking prey 
item would be treated (77 total trials, divided between forward 
and backward ant movement). These experiments demonstrated 
that P. cornutum made lingual contact with the ant’s mesosoma 
(thorax plus anterior portion of abdomen) 76% of the time. In 
doing so, they avoid both the ant’s gaster (the enlarged, stinger-
bearing posterior portion of the abdomen) and its biting head. 
This was done even when the ant was oriented away from the 
lizard; in doing so, the lizard extended its tongue further than 
would be required to contact the gaster. The ant was moved to 
the pharynx head-first 93% of the time. Lizards provided tubed 
ants either made to move forward or backward also attempted 
to contact the ant’s mesosoma at a high rate, regardless of the 
ant’s direction. These findings further support the theory that 
eating harverster ants is hazardous, and horned lizards have 
numerous adaptations (including behavioral) that allow them to 
do so safely.

FErtSCHAi, i., w. C. SHErbrooKE, m. ott, And b. P. CHAGnAud. 2021. Avoid-
ing being stung or bitten – prey capture behaviors of the ant-eat-
ing Texas horned lizard (Phrynosoma cornutum). Biology Open 
10:bio058453.
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Loss of Visual Display Drives Elaboration of 
Chemical Signaling in Spiny Lizards

Biologists have documented many instances of species 
using intraspecific signals that incorporate multiple modalities, 
such as the combination of tactile and chemical cues used by 
plethodontid salamanders. Previous work has found different 
patterns of signal evolution in multimodal systems, including 
positive correlation where signal elaboration evolves in the 
same direction (redundant signal hypothesis), and negative 
correlation where the loss of one signal modality results in the 
elaboration of the other (signal-compensation hypothesis). 
Spiny lizards (Sceloporus spp.) use a combination of visual 
and chemical signals in intraspecific communication. Scent 
marking is accomplished by secreting pheromones from femoral 
glands, and colorful ventral patches on the throat and torso 
are used in a visual display that also includes push-ups and 
headbobs. Previous work has shown that the visual component 
of communication was present in the common ancestor of 
Sceloporus but has subsequently been independently lost in 
at least seven lineages. The authors of this paper conducted 
field trials with eleven Sceloporus species occurring in Mexico 
and southwestern USA, including four lacking ventral patches, 
aiming to determine how visual and chemical signals have 
evolved in the patchless lineages. Importantly, the four patchless 
species lost their patches independently. Scent trials were 
conducted by collecting male lizards and wiping their femoral 
glands with filter paper. These samples were presented to wild 
males and the responses of the lizards (e.g., tongue flicks) were 
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observed. Visual trials were performed by capturing and tying 
male lizards to a string and presenting them to other males while 
observers assessed the home lizard’s responses (e.g., headbobs). 
The authors found that three of the species that had lost ventral 
patches showed increased interest in conspecific scents relative 
to species possessing ventral patches. They argue that this 
represents support for the signal-compensation hypothesis. 
The exception to this pattern is S. siniferus, which the authors 
suggest remains visually conspicuous in its habitat despite the 
loss of ventral patches. Contrary to the signal-compensation 
hypothesis, patchless species reacted to visual signals from 
conspecifics with the same intensity as patch-bearing species. 
The authors propose that adaptation to new environments 
favors the evolution of multimodal signaling in this group of 
lizards.

romEro-diAz, C., j. A. PruEtt, S. m. CAmPoS, A. G. oSSiP-drAHoS, j. j. 
zúñiGA-VEGA, C. VitAl-GArCíA, d. K. HEwS And E. P. mArtinS. 2021. 
Evolutionary loss of a signalling colour is linked to increased re-
sponse to conspecific chemicals. Proceedings of the Royal Society 
B 288:20210256.
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Chemosensory-Attuned Lizards Respond to 
Arthropod Cuticular Hydrocarbons

The cuticle of arthropods (the superficial layer of the 
exoskeleton) is covered with hydrocarbons, which are 
referred to generally as cuticular hydrocarbons (CHCs). These 
hydrocarbons serve to waterproof the exoskeleton, but also 
serve as pheromones for many species; this latter function is 
well studied in eusocial insects (e.g., ants). Insects have also 
been found to respond to the CHCs of interspecific predators as 
well as use their own CHCs to avoid predation. The authors of 
this study examined whether arthropod-eating lizards that rely 
on chemosensory cues to find their prey would react to isolated 
CHCs from three potential prey arthropods (farm-raised cricket; 
wild-caught wolf spider and harvester ant). CHCs were extracted 
from live arthropods using hexane and applied to swabs. These 
swabs, along with hexane-only control swabs, were offered to 
Chihuahuan Spotted Whiptails (Teiidae: Aspidoscelis exsanguis), 
a species that actively forages for arthropod prey using, in part, 
chemosensory cues. Lizards were monitored for chemosensory 
behaviors, in particular contacting, licking, and biting of the 
swab. These experiments found A. exsanguis disproportionately 
directed chemosensory behaviors at the CHC-bearing swab of 
all three arthropod species relative to controls. The latency to 
interact with the CHC-bearing swab was significantly shorter for 
the ant and spider swabs. Lizards never bit the control swabs but 
bit CHC swabs representing all three arthropod species. Biting 
was especially frequent with cricket CHC swabs (9 of 13 trials); 
the authors posit that this discrepancy among the species may 
be due to differences in CHC concentration of the extracts or 
to them having been fed crickets while in captivity. Intriguingly 
(particularly in light of the aforementioned biting discrepancy), 
relative to controls, lizards displayed a higher frequency of 
escape behaviors when presented with ant and spider—but 

not cricket—CHCs. The authors conclude with suggestions for 
future directions, including identification of the particular CHCs 
that lizards may be using in prey detection.

GoldbErG, j. K., G. PintEl, j. A. PruEtt, S. l. wEiSS. 2021. Whiptail lizards 
(Aspidoscelis exsanguis) recognize invertebrate prey via cuticular 
hydrocarbons. Ethology 127:416-423.
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Species-Level Phylogeny of Cyrtodactylus, 
the Third Richest Vertebrate Genus

More than 300 bent-toed geckos (Gekkonidae: Cyrtodactylus) 
have been described, making it the third most species-rich 
vertebrate genus. Prior to the publication of a 243-species 
phylogeny in 2020 (written by five of the authors of the present 
paper), we knew very little about Cyrtodactylus intrageneric 
relationships. A species-level Cyrtodactylus phylogeny is of 
critical conservation need, as forest habitats are threatened across 
the genus’ distribution from western India through the Solomon 
Islands. Despite increased pressure on these lizard’s habitats, 
starting around the year 2000, the species-description rate for 
this genus increased to an incredible 2000% over background 
rates! The authors of this paper expand on previously published 
Cyrtodactylus systematics by including molecular data for 310 
species, including 66 putative species. Mitochondrial ND2 
sequence data was generated for 63 species and combined with 
existing data for 247 species. Available nuclear DNA sequence 
data for three genes was included for a subset of the species. 
Phylogenetic analyses recovered 31 well-supported species 
groups. They found phylogenetic relationships within small 
species groups were well-resolved, while identifying some larger 
species groups that remain unresolved and require further 
phylogenetic attention. The body of the authors’ manuscript 
provides descriptions (geography, phylogenetic placement, 
morphology) and photographic examples of each species group. 
In the paper’s discussion, the authors compare and contrast 
their phylogenetic findings with those previously published and 
highlight the value of phylogenetic clarification for conservation. 
They end with commentary on the use of species groups in 
taxonomy and a statement regarding “taxonomic vandalism.”

GriSmEr, l. l., And CollEAGuES. 2021. Phylogenetic partitioning of the 
third-largest vertebrate genus in the world, Cyrtodactylus Gray, 
1827 (Reptilia; Squamata; Gekkonidae) and its relevance to tax-
onomy and conservation. Vertebrate Zoology 71:101-154.
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Temperature, not Predation Risk or Prey Abun-
dance, Drives Lizard-Spinifex Commensalism

Many animal species are associated with plants in apparent 
commensal relationships, and though we can often identify 
features of those plants that may benefit the animal species, 
rarely are these hypotheses explicitly tested. This is unfortunate, 
since understanding these associations is crucial for conserving 
animal species threatened with extinction, and climate change is 
predicted to dramatically change plant communities. One type 
of plant that has engendered many commensal relationships 
with animals is Australia’s spinifex grass (Triodia spp.). The 
authors of this paper aimed to identify which features of spinifex 
grass are important for two commensal lizard species: Eastern 
Mallee Dragon (Agamidae: Ctenophorus spinodomus) and 
Southern Mallee Ctenotus (Scincidae: Ctenotus atlas). In a New 
South Wales nature reserve, the authors tested three potential 
features in a series of field experiments: aid in thermoregulation, 
predator avoidance, and prey availability. These features were 
assessed in four plant treatments: live spinifex, dead spinifex, 
Lomandra (another local plant serving as a non-spinifex 
control), and bare ground. Data loggers were used to gather 
temperature data for each plant treatment (30 replicates each). 
Each plant treatment was assessed for invertebrate abundance 
(30 replicates each), and from these data species-specific 
abundances were calculated (C. atlas has a relatively diverse 
diet while C. spinodomus is an ant specialist). Lizard predation 
risk was determined for each plant treatment through the use of 
clay models (28 replicates each); once placed, the models were 
monitored via remote, motion-sensing camera and, after seven 
days, gathered and inspected for signs of predation. Finally, 
mesocosms were created, each containing the four plant 
treatments. The authors trapped individuals of the two lizard 
species and placed them into a mesocosm where they were 
monitored with a remote camera for about four hours before 
being released. These photographic data were analyzed for 
time spent in the proximity of each to the plant treatments and 
for patterns of microhabitat choice that may be in response to 
temperature. These experiments revealed that, relative to the 
other plant treatments, live and dead spinifex maintained lower 
average temperatures, and bare ground exhibited both highest 
daily maximum and lowest daily minimum. The spinifex and 
Lomandra had the same daily minimum temperatures, while 
the Lomandra had a greater daily maximum temperature than 
the spinifex treatments. The treatments were not found to be 
significantly different in either invertebrate abundance or 
predation risk. The mesocosm experiments found high levels 
of among-individual differences in treatment preference for 
both lizard species. Overall, C. atlas spent the most time on 
open ground (followed by dead spinifex) and increased use of 
dead spinifex at high temperatures. Bare ground was also used 
most by C. spinodomus (followed by live spinifex), and use of 
live spinifex increased at high temperatures. The authors argue 
these findings provide evidence for temperature being the 
primary driver of these lizard’s commensal relationship with 
spinifex.

bEll, K. j., t. S. doHErty, And d. A. driSColl. 2021. Predators, prey or 
temperature? Mechanisms driving niche use of a foundation plant 
species by specialist lizards. Proceedings of the Royal Society B 
228:20202633.
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Plastic Thermal Physiology in Horned Lizards

Global climate change can disproportionately affect 
populations already functioning near their thermal limits, such 
as in tropical and montane habitats. In response, individuals 
can seek out microhabitats to better reach their preferred 
temperatures or exhibit plastic shifts in preferred temperatures 
and critical limits. Shifts in thermal ecology can also happen 
evolutionarily on the population level. The authors of this 
study assessed thermal shifts between two study years, 2018 
and 2019, in a montane population of Mexican Horned Lizards 
(Phrynosoma orbiculare) in Hidalgo, Mexico. In 2019, average 
and maximum daily temperatures were ~1 ˚C higher than in 
2018, and this study tested the hypothesis that lizards’ body 
temperatures, preferred temperatures, and critical limits would 
also be greater in 2019. All measurements were conducted in late 
summer. Despite the small differences in average temperatures 
between years, the highest recorded temperature was 5°C greater 
in 2019 than 2018, with similarly increased substrate (4.7°C 
higher) and air (3.3°C higher) temperatures where lizards were 
captured. Upon capture, lizard body temperature was collected 
before transport to the field lab for preferred temperature and 
critical thermal limit tests. Preferred body temperatures were 
assessed in a thermal gradient that ranged from approximately 
20–50°C. Critical thermal maxima and minima were determined 
based on lizards’ ability to right themselves after being heated 
or cooled at a rate of 1°C per minute. Data on 48 individuals 
found that on average, lizards in 2019 had increased values of all 
four metrics (body temperature, preferred temperature, critical 
thermal maximum/minimum), with both body temperatures 
and preferred temperatures increasing ~2.3°C between the 
years. Interestingly, the seven males that were re-captured 
and assessed in both years only significantly increased their 
preferred temperatures and critical thermal minima, though 
the other two variables also increased slightly. The recapture 
results indicate phenotypic plasticity in these traits, while the 
roles of phenotypic plasticity and evolutionary shifts cannot be 
teased apart in the broader population differences. These results 
suggest that montane Mexican Horned Lizards can acclimatize 
to increasing temperatures, at least in the short term.

dom‐nGuEz‐GuErrEro S. F., b. l. bodEnStEinEr, A. PArdo‐rAmírEz, d. r. 
AGuillón‐GutiErrEz, F. r. méndEz‐dE lA Cruz, And m. m. muñoz. 2021. 
Thermal physiology responds to interannual temperature shifts in 
a montane horned lizard, Phrynosoma orbiculare. Journal of Ex-
perimental Zoolology 335:136–145.
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You Otter Know: Otter Predation Likely Cause 
of Blanding’s Turtle Mass Mortality Event

Mass mortality events (MMEs) can quickly decrease wildlife 
populations numbers, and studying them on a case-by-case 
basis can help determine preventative conservation strategies. 
From 2012–2015, a MME of 53 endangered Blanding’s Turtles 
(Emydoidea blandingii), roughly half the historic population, 
was detected in Misery Bay Provincial Park in Ontario, Canada. 
Most of the carcasses were found out of the water on the banks of 
tributaries in late spring of 2013, and they were decomposed to 
the point of very little flesh remaining. In haphazard encounters 
during a field trip in 2012, the authors found no carcasses and 
16 live turtles, though park visitors remarked on a few carcasses 
in that year. In this study, the authors used field data compared 
with published literature to estimate the timing of the MME and 
determine its likely cause(s). Mark-recapture and radio-telemetry 
data of 64 living Blanding’s Turtles from 2013–2015 found that 
summer activity overlapped with where the carcasses were 
found. Two freshly dead turtles, one Blanding’s Turtle and one 
Painted Turtle, were additionally monitored for decomposition 
rates and patterns in 2014 and 2015, respectively. Compared 
with previously published decomposition rates from Florida, 
USA, and accounting for slower decomposition in Ontario, the 
authors estimate that the carcasses were 8–9 months old when 
found in 2013, placing the majority of the MME in the summer of 
2012; that summer, Lake Huron, which connects to Misery Bay, 
had extremely low water levels. Based on frog samples from the 
area and lack of clinical signs in telemetered turtles, the authors 
ruled out ranavirus as a likely cause of the mortality event. Highly 
variable overwintering water temperatures after the MME also 
made winter extremes an unlikely cause of the mortality event. 
Wildlife cameras and tracks and scat in the snow detected 
coyotes, river otters, racoons, ravens, and crows as the known 
turtle predators in the area. Marks on a decoy turtle anchored in 
the field and damage to a telemetered turtle suggest predation 
attempts by otters. The shell damage was not consistent with 
coyote predation, which tend to result in more extensive shell 
damage, and further lines of evidence suggest that corvids and 
raccoons were also not the culprits. It thus appears that the 
MME happened within the summer of 2012, likely caused by 
mass predation by otters, facilitated by low water levels in the 
Bay that concentrated the turtles’ available habitat. Drought 
can cause catastrophic loss in aquatic turtles across seasons 
by altering habitat suitability in both active and overwintering 
times. In long-lived turtles where the loss of a few reproductive 
adults can have lasting effects on the population, it is important 
to incorporate predicted environmental conditions from climate 
prediction models when assessing extinction risk.

GASbArrini, d. m. l., d. lESbArrèrES, A. SHEPPArd, And j. d. litzGuS. 2021. 
An enigmatic mass mortality event of Blanding’s turtles (Emydoi-
dea blandingii) in a protected area. Canadian Journal of Zoology 
(in press) doi: 10.1139/cjz-2020-0204
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Water Monitors Persist in City and Mangroves 
with Some Respite from Cane Toads

The expansion of cane toads (Rhinella marina) throughout 
their invasive range has caused dramatic declines in many mid-
to-large sized predators that succumb to the toad’s toxins. In 
Australia, the distribution of Mitchell’s Water Monitor (Varanus 
mitchelli) is almost completely invaded by cane toads. Though 
Mitchell’s Water Monitors are a smaller-sized varanid (< 1 
meter total length), their populations have dramatically 
declined since the cane toad invasion, leading to their critically 
endangered status on the IUCN Red List. Since 2005, the 
authors of this report have found Mitchell’s Water Monitors 
closer to the sea in the area of Darwin, Australia, including 
in mangroves and in coastal residential properties, despite 
the fact that the species is generally considered to be limited 
to freshwater riparian habitats. In coastal areas, the monitors 
have similar activity patterns as elsewhere in their distribution 
(active in the wet season, reduced activity in the dry season). 
Though cane toads are tolerant of salinity (as their species 
epithet suggests), they are less abundant in the mangroves and 
littoral areas of the region, and that area may provide some 
refuge for the monitors. Because we think of these monitors 
as being associated with freshwater habitats, species-specific 
surveys and conservation efforts neglect the possible impact of 
the city of Darwin and its mangrove and littoral areas on the 
species’ survival. Furthermore, studies suggest that smaller, 
shyer varanids tend to be more cautious with their prey and 
are more likely to survive encounters with cane toads, but 
those individuals are also likely less detectable by people 
conducting surveys. Survey efforts should expand to focus on 
Mitchell’s Water Monitors, targeting times of the year when 
they are most active, and should be conducted by experts who 
can differentiate between Mitchell’s Water Monitors and other 
local species. For best protection, it is especially important 
that this critically endangered species gain protection from 
the Australian government; despite their declines, no varanids 
are protected under Australia’s Environment Protection and 
Biodiversity Conservation Act of 1999.

de laiVe, a., b. scheMbri, and c.  j. jolly. 2021. Novel habitat 
associations and seasonality in threatened Mitchell’s water 
monitors (Varanus mitchelli): Implications for conservation. 
Austral Ecology (in press) doi:10.1111/aec.13029
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Invasive Snake Threatening Lizard Species  
with Extinction on Mediterranean Island

The threat that island-invading snakes pose to native wildlife 
has received much attention since Brown Tree Snakes invaded 
Guam and quickly decimated native bird diversity. Recent 
introductions of at least three snake species to the Balearic 
Islands of the western Mediterranean Sea have raised concerns 
that these snakes may threaten the endemic Ibiza Wall Lizards 
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(Podarcis pityusensis) with extinction. Native to the Balearic 
islands Ibiza and Formentera, as well as many near-shore 
islets, Ibiza Wall Lizards are a favorite food item of one of the 
introduced snake species, Horseshoe Whip Snakes (Hemorrhois 
hippocrepis). Previous work found that P. pityusensis makes up 
most of the diet of Ibiza H. hippocrepis, and anecdotal reports 
suggest the once abundant P. pityusensis is declining. Though 
near-shore islets would seem to serve as secure sanctuaries for 
P. pityusensis, numerous reports of H. hippocrepis swimming 
in the Mediterranean Sea—including off the coast if Ibiza—
suggest it is capable of colonizing such islets. In order to shed 
light on the effect H. hippocrepis is having on P. pityusensis, the 
authors of this paper assessed P. pityusensis abundance in areas 
within the established range of H. hippocrepis on Ibiza and areas 
where the snake is yet to become established. They also used 
reported observations to map the H. hippocrepis invasion from 
its beginning in 2010 through 2018. Fifteen high-density snake 
areas (HDSAs) and 14 snake-free areas (SFAs) were identified 
and used for transect surveys in an effort to estimate lizard 
densities. Each transect was surveyed three times for lizards, 
with each attempt offset from previous surveys by 750 m to 
avoid double counting. During these surveys habitat features 
were also recorded to identify predictors of lizard abundance. 
Nine P. pityusensis-bearing islets identified by the authors as 
being particularly likely to be invaded by H. hippocrepis were 
visited for the purpose of looking for snakes and observing P. 
pityusensis density. These efforts revealed that H. hippocrepis 
has expanded its range to encompass 49% of the island, and 
they predict the snake will occupy the entire island by year 2028. 
Their lizard-density surveys found that lizard density in HDSAs 
was profoundly lower than in SFAs, averaging more than four 
lizards per SFA survey and 0.11 lizards per HDSA survey. Though 
snake presence was the greatest explanatory variable for lizard 
abundance, tree presence was also an important predictor, 
with more lizards in transects with trees. Surveys of the islets 
found variable lizard densities, including one islet on which no 
lizards were found despite confirmation of lizard presence just 
10 months prior. On one of the islets with low lizard density the 
authors observed a snake. All together, these findings indicate 
that H. hippocrepis poses an existential threat to the continued 
existence of P. pityusensis.

montES, A., F. KrAuS, b. CHErGui, j. m. PlEGuEzuEloS. 2021. Collapse 
of the endemic lizard Podarcis pityusensis on the island of Ibiza 
mediated by an invasive snake. Current Zoology (in press) doi: 
10.1093/cz/zoab022
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Acoustic Mimicry in Island and  
Mainland Snakes

Batesian mimicry—in which harmless species display 
warning signals of dangerous ones—has been the subject of 
numerous studies that provide excellent examples of adaptation. 
These warning signals usually involve visual and behavioral 
mimicry, with many fewer examples examining acoustic 
mimicry. Defensive tail vibration is widespread among species 

of colubrid snakes, and the resulting sound has been suggested 
to resemble the sound produced by venomous rattlesnakes. 
In this study, Allf and colleagues examined frequency and 
duration of defensive tail vibration in mainland California 
Gophersnakes (Pituophis catenifer)—where they are broadly 
sympatric with Western Rattlesnakes (Crotalus oreganus)—and 
on nearby islands where rattlesnakes have long been absent. 
They found that island and mainland snakes did not differ in 
their propensity to vibrate their tail, nor in the rate of vibration. 
However, mainland Gophersnakes exhibited tail vibration for 
longer periods compared to their island counterparts. These data 
provide support to the longstanding hypothesis that defensive 
tail vibration by nonvenomous snakes represents acoustic 
mimicry of rattlesnakes. Additionally, this study suggests that 
this mimetic signal is being eroded in island populations where 
rattlesnakes are absent.

AllF, b. C., A. m. SPArKmAn, And d. w. PFEnniG. 2021. Microevolutionary 
change in mimicry? Potential erosion of rattling behaviour among 
nonvenomous snakes on islands lacking rattlesnakes. Ethology 
Ecology & Evolution 33:125–136. 
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Phylogeography of Asian Plethodontid 
Salamander Reveals Recent Range Expansion

The discovery of the first plethodontid salamander in Asia—
on the Korean Peninsula in 2005—was among the most signifi-
cant herpetological discoveries in decades. The peninsula was 
covered by ice sheets and was a temperate refugium during the 
Pleistocene. Karsenia koreana occurs only on the southern half 
of the Korean Peninsula where it appears to have found climatic 
refugia. Despite its phylogenetic and biogeographic importance, 
no population-level genetic analysis has been performed on this 
species. In this study, Jeon and colleagues examined the popu-
lation genetic structure of K. koreana using mitochondrial and 
microsatellite loci to understand the recent historical dispersion 
process that shaped its current distribution. Overall, the genetic 
distance between populations correlated well with the spatial 
distance, and the genetic structure among populations showed 
signs of a unilateral northward expansion from a southernmost 
refugium. Given the distinct genetic structure formed among the 
populations, the level of historical gene flow among populations 
appears to have been very low. As the estimated effective popula-
tion size of K. koreana was also small, these results suggest that 
the small, restricted populations of K. koreana are extremely vul-
nerable to environmental changes. Maintenance of high levels of 
genetic diversity might be critical for survival of these remnant 
populations during climate change.

jEon, j. y., j. junG, H. y. SuK, H. lEE, And m.-S. min. 2021. The Asian 
plethodontid salamander preserves historical genetic imprints of 
recent northern expansion. Scientific Reports 11:9193.
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Batrachochytrium salamandrivorans Pathogen 
Dynamics are Influenced by Temperature

The recent description of the fungal pathogen Batrachochy-
trium salamandrivorans (Bsal) has resulted in the critical need 
to understand host-pathogen interactions and how these in-
teractions are influenced by environmental variables. Though 
not yet reported from North America, Bsal is predicted to have 
strongly negative effects on salamander diversity should it be in-
troduced. Temperature has been previously identified as having 
a strong influence on many ecophysiological processes of ecto-
therms, including interactions between host and pathogen. To 
better understand how temperature can affect host-pathogen 
interactions, Carter et al. conducted a series of experiments in-
volving exposing Eastern Newts (Notophthalmus viridescens) 
to Bsal at three different ecologically relevant temperatures: 6, 
14, and 22°C. They found that temperature has a strong effect 

on the epidemiology of Bsal, with greater mortality observed at 
6°C and 14°C than at 22°C. If spread to North America, Bsal out-
breaks may be low in summer months; however, even with high 
mortality (> 90%), individuals exposed at 6°C died 1.4 × slower 
than those at 14°C. This suggests that at cooler temperatures, in-
fected individuals will have a longer period when they are able to 
spread the pathogen in what the authors term a “White Walker 
Effect.” Though there remains a critical need for further study 
on how environmental factors influence pathogen susceptibility 
and mortality, Carter et al. have shown that temperature has a 
strong influence on Bsal pathogen dynamics.

 

carter, e. d., M. c. bletz, M. le sage, labuMbard, l. a. rollins-sMith, 
d. C. woodHAmS, d. l. millEr, And m. j. GrAy. 2021. Winter is coming: 
Temperature affects immune defenses and susceptibility to Batra-
chochytrium salamandrivorans. PLoS Pathogens 17:e1009234.
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