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Roger Conant Grants-in-Herpetology – 2022

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

Conservation:
Travis Rainey (Central Michigan University), “A tiny frog facing 

big problems: assessing population structure and landscape 
genetics at the range edge of a declining species.”

Iwo Gross (Auburn University), “Evaluating the conservation 
priority of Diamond-Backed Terrapin (Malaclemys terrapin) 
nesting beaches along the northern Gulf of Mexico.”

International:
Avantika Deep Sharma (National Centre for Biological Sciences, 

Bangalore, India), “Intra-sexual interactions, signaling and 
spacing in the gliding lizard Draco dussumieri.”

Yashendu C Joshi (National Centre for Biological Sciences, 
Bangalore, India), “The crocodile conundrum of Charotar: 
understanding crocodile behaviour and their socioecological 
connections with humans.”

Remo Boscarino-Gaetano (University of Guelph, Canada), 
“Population genetics of fragmented and non-fragmented 
populations of a reptile at its northern range limit.”

Travel: 
Alondra Medina (James Madison University), “Does soil stoichi-

ometry affect leaf litter amphibian and reptile abundance, 
biomass and community structure in Neotropical wet for-
ests?”

Kathleen Webster (University of New Mexico), “Assessing the vul-
nerability of island endemic herpetofauna to environmental 
change in the Comoros Archipelago.”

Morgan R. Muell (Auburn University), “Examining geographic 
variation in developmental plasticity in Anolis carolinen-
sis.”

Laboratory Research:
Teslin Chaney (The University of Texas at El Paso), “Phylogenetics 

and integrative taxonomy of African Water Snakes 
(Squamata: Colubridae: Grayia).”

Anna Bushong (Purdue University), “Using an amphibian model 
to study the effects of forever chemicals.”

Rysa Thomas (James Madison University), “Characterization of 
glucocorticoid and mineralocorticoid receptor expression 
across a seasonal life-history transition in the Red-Sided 
Garter Snake, Thamnophis sirtalis parietalis.”

About Our Cover: Calliophis bivirgatus

The Blue Malaysian Coral Snake (Calliophis bivirgatus) is a large, slender elapid native to 
southeast Asia, including Brunei, Burma, Malaysia, Singapore, and Thailand. This colorful snake 
has a red head, tail, and underside and dark blue-to-black dorsum with two lighter blue stripes 
running down the body. Superficially, their coloration is similar to the Red-headed Krait (Bungarus 
flaviceps), which can also be found across the region. Inhabiting both primary and secondary for-
ests in lowland and low montane areas, individuals are nocturnal, found among the leaf litter, and 
when threatened, roll their tail to expose their red underside. Calliophis bivirgatus is one of only a 
few species recognized to have elongated venom glands that extend up to 25% of the body length 
and has evolved an unique toxin (calliotoxin) that causes spastic paralysis in envenomated prey 
(Yang et al. 2016. Toxins 8:303).

Our cover image was created by Scott Trageser at the edge 
of a reservoir in Singapore. This image was captured with a 
Nikon D800E and Nikkor fisheye 16mm f/2.8D lens, 1/80 sec, 

f/7.1, ISO 800. Diffused fill flash was utilized to bring out the warmer colors which are lost under 
the dense forest canopy.

From catching butterflies by age 2 to discovering new species by age 22, Scott has found 
his calling as a conservationist, researcher, and award-winning photographer. He has dedicated 
his life to protecting species overlooked by others by serving as the Executive Director and Chair 
of The Biodiversity Group, a non-profit organization which focuses on conserving underserved 
species and providing fiscal sponsorship services to non-profits worldwide. Additionally, he is a 
Co-founder and Director of the Creative Conservation Alliance, a non-profit organization which 
strives to save the last wild spaces of Bangladesh.
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Undergraduate Research: 
Scott Kornfeind (Moravian University), “Understanding the 

effects of microplastics on anuran larval development.”
Yucheol Shin (Kangwon National University, Korea), “Integrative 

approaches to resolve the species boundary between Elaphe 
anomala and Elaphe schrenckii (Serpentes: Colubridae): 
one variable species or two distinct species?”

Field Research in Herpetology:
Savannah Weaver (California Polytechnic State University), 

“Assessing the variability of evaporative water loss and 
hydration across species, time, and space.”

Kentrell Richardson (James Madison University), “Understanding 
context-dependent responses to climate change in Arizona 
Tiger Salamanders (Ambystoma mavortium nebulosum).”

Sarah Sexton (Southeastern Louisiana University), “Estimating 
the sex ratio of hatchling Hawksbill Sea Turtles in Bocas del 
Toro, Panama.”

Education: 
Mahamad Sayab (Tribhuvan University, Nepal), “Conservation of 

snakes through community outreach programs and school 
teaching.”

Ashley Taylor (Zoo Atlanta), “Snakes of metro Atlanta identification 
guide.”

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: Donald Brown (West Vir-
ginia University), Grover Brown (Jacksonville State University), 

Daniel Edwards (University of California, Merced), Eric Gan-
gloff (Ohio Wesleyan University), Chris Gienger (Austin Peay 
State University), Letecia Ochoa (UNAM, Mexico), Beth Reinke 
(Northeastern Illinois University), and Dean Williams (Texas 
Christian University).

Dean E. Metter Memorial Award – 2022

Two winners were chosen for the Dean E. Metter Memorial 
Award for 2022: Grace Vaziri, a fourth year Ph.D. candidate 
in the Department of Ecology and Evolutionary Biology at the 
University of Connecticut, and Brendan Enochs, a first year MS 
student in Department of Ecology and Evolutionary Biology at 
the University of Connecticut. Grace’s Ph.D. research examines 
energy allocation strategies in Wood Frogs to determine if they 
evolved to match historic winter conditions; if so, she predicts 
future warmer winters may affect metrics of organismal health, 
including immunity. She is also examining if immune gene 
expression varies between artificial hibernation temperature and 
historic winter conditions of Wood Frog populations. Brendan’s 
M.S. research examines the role of climate in the maintenance 
of color pattern polymorphism in Red-backed Salamanders 
(Plethodon cinereus).
 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.

PARC Alison Haskell Award

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. 
Dave Collins is the 2022 recipient. Dave was selected due to 
his long-term dedication to turtle conservation over the course 
of his career beginning with his early work on Wood Turtles 
to the establishment of Association of Zoos and Aquariums’ 
Saving Animals from Extinction (AZA SAFE) American Turtles 
Program. Dave has been described as “an unsung hero of turtle 
conservation” who has exhibited “tenacious efforts, leadership, 
and professionalism in herpetofaunal conservation.” In addition, 
Dave serves as a chair on the Collaborative to Combat the Illegal 
Trade in Turtles (CCITT) Confiscation and Repatriation Working 
Group. During his storied career, Dave has served as Director 
of Forests and Animal Behavior at the Tennessee Aquarium. 
Currently, Dave is the Director of North American Turtle 
Conservation with the Turtle Survival Alliance and the AZA SAFE: 
American Turtle Program Leader.

SSAR thanks Dave for his service and congratulates him for 
this recognition.

NEWSNOTES
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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.

13–16 July 2022: Biology of the Pitvipers, Rodeo, New Mexico, 
USA. Information: www.biologyofthepitvipers.com.

27–31 July 2022: Joint Meeting of Ichthyologists and Herpetolo-
gists, Spokane, Washington, USA. Information: https://burkcli-
ents.com/JMIH/meetings/2022/site/index.html

4–10 August 2022: Global Amphibian and Reptile Disease 
(GARD) Conference, Knoxville, Tennessee, USA. Information: 
https://tiny.utk.edu/GARD22.

7–11 August 2022: 20th Annual Symposium on the Conserva-
tion and Biology of Tortoises and Freshwater Turtles (Turtle 

Survival Alliance), Tucson, Arizona, USA. Information: https://
turtlesurvival.org/2022symposium/?mc_cid=318509cc3e&mc_
eid=cc9140c597

9–11 September 2022: Midwest Partners in Amphibian and Rep-
tile Conservation (MWPARC) Meeting, Grand Rapids, Michigan, 
USA. Information: www.mwparc.org/meeting.

28 September–2 October 2022:  58th Annual Meeting of the Ger-
man Society for Herpetology and Herpetoculture (DGHT), Ber-
lin, Germany. Information: www.dght.de.

Herpetological Review, 2022, 53(2), 368–370.
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The Passing of a Titan: William E. Duellman 

On 25 February 2022, the field 
of herpetology lost a titan; William E. 
Duellman (Bill), born on 6 Septem-
ber 1930, left us at 91 years of age. The 
impact of Bill Duellman’s work tran-
scends herpetology with significant 
contributions to our understanding 
of tropical community ecology, evo-
lutionary biology, and biogeography. 
Bill’s published legacy included at 
least 386 scientific publications and 
12 books, topped with the masterpiece 
Biology of Amphibians co-authored 
with his colleague, wife, and soulmate, 
Linda Trueb (Duellman and Trueb 
1986). Bill advanced our knowledge 
of herpetology for over 75 years (yes, 

he began publishing at the age of 17!). 
There was no young herper that had 
not heard of Bill Duellman and longed 
to meet him at the beginning of their 
career. One of us (Joe) was aware of 
Bill by the 6th grade and began mak-
ing plans to attend college in Kansas. 
When approached, Bill was always 
accessible, willing to meet motivated 
students, and ready to open the doors 
of his pride and joy, the Division of 
Herpetology at the Natural History 
Museum in The University of Kansas 
(KU).

It is this aspect of Bill Duellman 
that we would like to highlight as we 
say goodbye to this titan. The three of 
us were together at KU in the 1990s and 

in February 2022, we found ourselves once again together collabo-
rating on a graduate course at the University of Puerto Rico, when 
Dana Duellman (Bill and Linda’s daughter) contacted us to let us 
know that Bill’s health had deteriorated. Despite his delicate situa-
tion, he had decided to leave the hospital and go home to work on 
the “Ecuadorian opus”, the name he used to refer to a monumen-
tal project in progress with Luis Coloma. As Bill’s alumni, we had 
stayed in touch through the years, and lately, we often inquired 
about his health. When Dana told him that the three of us were 

MEETINGS

OBITUARIES

PATRICIA (PACHA) A. BURROWES*
Department of Biology, University of Puerto Rico, Rio Piedras, Puerto Rico
JOSEPH (JOE) R. MENDELSON III 
Zoo Atlanta, Atlanta, Georgia, USA
IGNACIO (IGGY) DE LA RIVA
Museo Nacional de Ciencias Naturales, CSIC, Madrid, Spain

* Corresponding author; e-mail: pburrowesupr@gmail.com

Fig. 1. Bill Duellman and Joe Mendelson working 
with specimens in the KU Herpetology Division, 
ca. 1994. Mendelson has no recollection of this ap-
parently important phone call. 
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together in Puerto Rico, Bill asked her to arrange a video call, and 
this is how we got to see and talk to our mentor for the last time. He 
wanted to let us know that he was still fighting to finish his book 
with Coloma, and he asked all the right questions about our lives 
and our pending projects. His mind was perfectly lucid and his 
impetus to work and contribute to knowledge was still stronger 
than his illness; he was not ready to give up on life quite yet.

Being a duellMan student at Ku

When we reflect on our years at KU, it is impossible not to 
reminisce on the way Bill ran the Division of Herpetology. First of 
all, students that were applying for graduate school were invited 
for a 2–3-day interview with all the current graduate students, the 
collection manager, and of course, Bill and Linda, who usually 
hosted the candidate at their home. If this went well, and you were 
accepted to the graduate school at KU, you entered the pinnacle 
of Neotropical herpetology where the biggest challenge was by far, 
to keep up with your peers, all of which were carefully selected as 
described above. As a graduate student in the Division of Herpe-
tology you were expected not only to do well in your courses, you 
also had to define your area of interest in herpetology and become 
an expert. Graduate students normally worked late every night 
and during the weekends. In the museum, the Division of Her-
petology was always a place where you would find someone with 
whom to discuss a paper, troubleshoot data analysis, improve a 
graph, help identify a specimen from the collection, and at the 
end of the day, go out for a beer. From the classic courses like Rep-
tile Biology, Amphibian Biology, or topic-specific seminars like Re-
productive Biology of Anurans, students were expected to engage 
on original research projects outside of their actual dissertation 
work. Seminar courses under the umbrella of “Advanced Herpe-
tology” often met at night in Bill and Linda’s home where the at-
mosphere was more relaxed, but not less demanding. Review of 
recent literature, especially if it came from a competitive lab in 
the race for describing new species or working out phylogenies 
could get very vicious, though it usually stimulated further work 
and new papers from our end. Every Monday, Bill summoned the 
division for a lunch meeting (“Herp Lunch”); we were all expected 
to come. We brought our own lunch and sat around a long table on 
the sixth floor of the museum with the main purpose of discussing 
division business. Bill would give us the latest news about recent 
achievements of former and current students, announced the 
next visitors, and coordinated our roles and duties to assure their 
visit would be as productive as possible. It was also the time when 

we got heat for not returning specimen jars to the collection, mis-
placing books in the library, or leaving a mess in the herp range. 
Amid all that, we also shared personal anecdotes and told jokes 
that contributed to build up camaraderie at the time, and eventu-
ally a network of KU Herpetology alumni united by our academic 
parents, Bill Duellman and Linda Trueb. This feeling of extended 
family was evidenced at the 2015 SSAR meetings in KU, where sev-
eral generations of KU alumni trained by Bill and Linda gathered 
at the Museum to celebrate their legacy, and receive Bill’s long 
promised gift, his book on KU Herpetology (Duellman 2015).

Although Bill and Linda each mentored their own students, 
and co-chaired some, certainly we all benefited from the Du-
ellman and Trueb duo. In the least, all of Bill´s students took Lin-
da’s Scientific Illustration course, learned to differentiate between 
en-dashes and em-dashes, and improved their English writing 
through carefully edited manuscripts neatly marked by Linda 
in red ink. Bill and Linda never disagreed (at least not in public) 
about student affairs or herp division business. To the students, 
they made up a solid team upon which we could rely. Nonetheless, 
there were times when graduate students felt devious, and Bill and 
Linda were often the target of their deeds.

There are many stories, but a very funny one (albeit you had 
to be there) was when we decided to measure how long it would 
take for Bill to lose concentration while working at his desk. There 
was a hole in the wall between his office and that of a student of-
fice (Dave Kizirian at the time) that was covered by bookshelves 
on both sides. One morning, just before Bill and Linda arrived, 
we tied a nylon string to the waste-paper basket near his desk. 
As usual, Bill arrived with his briefcase and went straight to work. 
From Dave’s office we occasionally pulled the string which made 
the litter bin move slightly. It took Bill over 10 minutes to react; 
confused, he looked at the moving bin for a few seconds and went 
back to work. This happened a couple of times before he figured 
out what was going on. By then, we all bursted into laughter and 
he yelled at us something in terms of what the “…” we were doing 
and if we did not have anything better to do?!

Another time a graduate student had complained that the 
level of profane language in the division was becoming unaccept-
able and proposed a “swear jar” to be kept by the division tele-
phone in the hallway. The fine was 25-cents per profane utterance, 
and we all were expected to self-govern and steer the division to-
ward a more mature environment. At Herp Lunch Bill outlined the 
complaint and described the system of fines that had been sug-
gested to him. One post-doc immediately filled out an authentic 
personal check payable to KU Herp Division for one million dol-
lars and placed it in the jar, ensuring a lifetime license of profan-
ity. Testing Bill’s limits, another student told Bill what he could go 
do with himself. Instantly the entire division erupted in the fancy 
board-room where we met, yelling profanities and slapping quar-
ters onto the table. We remember Trueb tossing a $20 bill and join-
ing the fray. Shocked for a moment, Bill recovered and bellowed 
“Alright, that’s enough! Here’s your check back, and the rest of this 
money is going in my pocket to buy beer for the next social. The 
swear jar is no more!”

Bill made sure KU students learned important skills in herpe-
tology, from collecting and preserving amphibians and reptiles in 
the field, to preparing dry skeletons and clear and stained speci-
mens for further studies. Some students got the opportunity to go 
to the field with Bill, and the three of us were among those lucky 
ones. From our experience working with him in in Latin America, 
we recall that Bill was stoic with respect to weather-related set-
backs, mosquitos, chiggers, lack of good food, and even recurrent 

Fig. 2. Bill Duellman, David Hillis, and Pacha Burrowes looking for 
frogs in the Andes of Ecuador in 1984. 
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malaria, but human related delays like roadblocks due to strikes, 
or having to wait around for permit approval really upset him. 
In the field, frogs were to Bill like money was to Disney’s Uncle 
Scrooge McDuck. One of us (Pacha) could swear she saw small 
frogs (versus $ signs) moving fast over his eyes, when they sam-
pled for the first time her research site in the Andean cloud forests 
of southern Colombia. He was like a little boy in the field, excited, 
energetic, and competitive about collecting. Nonetheless he did 
not forget his role as a mentor, and made sure we took thorough 
field notes, including details on the specimen’s color alive, its be-
havior and ecology, as well as the geographical locality in a time 
when GIS was not accessible to field biologists. 

duellMan’s legacy to inteRnational 
eXchange in heRpetology

The research excellence of KU Herpetology led by Duellman 
and Trueb, and the fact that the scientific collection housed over 
335,000 specimens catalogued since the beginning of last cen-
tury (Duellman 2015) attracted visitors and graduate students 
from all parts of the world. A total of 12 master’s and 34 Ph.D. stu-
dents completed their degrees under Bill’s guidance, and he also 
mentored seven post-doctoral students. Many of these students, 
as well as those co-chaired with Linda Trueb, were not from the 
USA, instead coming from Ecuador, Colombia, Venezuela, Puerto 
Rico, Mexico, Uruguay, Argentina, Brazil, Chile, Spain, Germany, 
Myanmar, India, China, and Zambia. Bill and Linda were gener-
ous hosts and usually invited KU visitors to stay in their home. 
When guests were especially prominent, they would have social 
gatherings at their house to provide more opportunities for the 
graduate students to get to know them. Often these visits ended in 
collaborations that led to publications or the chance for students 
to join a herpetological field excursion somewhere in the world. In 
our times as graduate students at KU we can recall international 
visitors like Michael J. Tyler and Tom Burton from Australia, Alan 
Channing from South Africa, Esteban Lavilla and Ana María Baez 
from Argentina, Hussam Zaher from Brazil, and herp celebrities 
from across the USA, including regular visits from Hobart M. 
Smith, to mention just a few.

oRganiZation Was the oRdeR oF the day

Under Bill’s direction, the KU Herpetology collection not only 
grew in size, but it grew in importance because it served as the 
basis for an extraordinary number of publications. Aside from the 
specimens themselves, the collection included substantial ancil-
lary materials including recorded frog vocalizations, color trans-
parencies, histological series, dry and clear-and-stained skeletons 
and eventually, also tissues for genetic analyses. The division li-
brary is exceptionally complete and is maintained together with 
the many herpetological titles from the main campus library. A 
highlight of the library are the many shelves of herpetological the-
ses and dissertations; it is inspirational to browse those shelves 
and regard all the luminaries whose careers were launched in the 
same hallway. The division included a histological prep lab, a full 
dark room, and abundant graphical supplies and tools. During 
our time together there, Bill used his various grants to make sure 
that desktop computers were available for the students and had 
the internet connected as soon as was possible on campus. 

Bill was inherently very organized and never misplaced 
anything. While he tacitly expected the same of his students, 
oddly enough he was not a micro-manager. If you consider the 

personalities of many graduates from the division, it is clear that 
many of them would rebel instantly at any hint of micro-manage-
ment. An exception might be in his preparations for field work. 
Every crucial piece of equipment had a spare, everything was la-
belled, and everything had its place in the crates—and only one 
place in the crates. To witness Bill preparing for the field, or work-
ing in the field, was to watch how planning and organization lead 
to productivity and (usually) smooth logistics. 

The same could be said regarding data and literature in Bill’s 
office. He kept individual folders containing hand-written infor-
mation on every specimen he examined during visits to other mu-
seums and collections. For example, once when one of us (Iggy) 
was preparing with him a paper on a recent discovery which was 
important to solve an old taxonomic conundrum, Bill quickly and 
without hesitation took out the proper folder containing notes, 
measurements and drawings of a type specimen examined by 
him in 1968! Every other piece of information that we needed to 
proceed with our manuscript was there, immediately available. 
Just from observing the way he worked, we learned a lot from Bill! 
He had an incredible memory regarding details and the spatial ar-
rangement of the collection. Bill knew exactly where to find every 
single jar and could recognize instantly every specimen, especial-
ly those he had collected or were of particular interest to him. In 
contrast, Linda complained that he never found the sugar bowl 
at home!

We each are very grateful for the opportunities that Bill and 
the KU Division of Herpetology offered us at key points in our aca-
demic trajectories. We experienced freedom to pursue our curi-
osity in the company of many inspirational fellow students and 
had open access to one of the greatest natural history collections 
assembled. Just like we can recognize parts of our parents in our 
personalities, we recognize Bill’s influence in the way we run our 
academic and research endeavors. In this way, in addition to their 
written contributions, the Duellman-Trueb duo will continue to 
influence future cohorts of herpetologists in the growing geneal-
ogy of KU herpetology. 

liteRatuRe cited

duellMan, W. e. 2015. Herpetology at Kansas: A Centennial History. So-
ciety for the Study of Amphibians and Reptiles, Ithaca, New York. 
360 pp. 

duellMan, W. e., and l. tRueB. 1986. Biology of Amphibians. McGraw-
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Fig. 3. Cockatoo, Iggy, Bill, cat, and Linda (L to R), at Bill and Linda’s 
home in Lawrence, Kansas, USA in 2013. 
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L. M. “Doc” Ehrhart Leaves a Legacy  
of Research and Conservation

Llewellyn McDowell Ehrhart (Fig. 
1) passed away on 3 March 2022 at his 
home in Oviedo, Florida, USA. He was 
known to his many friends and col-
leagues as “Doc,” a moniker that long 
preceded his Ph.D. In his field notes and 
written exchanges with students and 
collaborators, he was LME, but in later 
years, he was proud to be referred to as 
“Rattlesnake.” He would have reached 
four score years on Earth Day 2022.

Doc Ehrhart was born on 22 April 
1942 in Dallastown, Pennsylvania, USA. 
His parents, Thelma and Llewellyn Eh-
rhart, ran a neighborhood general store 
in the small town, and when he was old 
enough, Doc helped. During his child-
hood, Doc expressed his natural curios-
ity during expeditions to catch salamanders in local creeks. As the 
son of a storekeeper, a career in science was not an obvious life path 
for Doc. It was his older brother, Wendell, who set an academic ex-
ample by, on advice from his high school math teacher, setting off 
to Franklin and Marshall College, and then to Princeton for a Ph.D. 
in organic chemistry. Doc followed his brother to F&M and was in-
spired by the chordates revealed to him in a course on compara-
tive anatomy. He decided that he would go on to graduate school 
and become a vertebrate zoologist. Doc expressed this notion to 
his academic advisor who, recognizing his potential, told Doc, “you 
want to go to Cornell.” To follow that advice, Doc sought and re-
ceived a Woodrow Wilson Fellowship that would support him at the 
Ivy League school. The award, normally granted to students of the 
arts and humanities, was offered after Doc convinced the selection 
committee that he would follow the path of the traditional natural 
historians. He did.

In 1964, Doc began at Cornell as a student of the prominent 
mammalogist, Jim Layne. Apart from mammals, he was captivated 
by the fishes presented in a course by the distinguished ichthyolo-
gist Edward Raney, and by instruction in ecology from LaMont Cole, 
who served on Doc’s graduate committee. Despite his enthusiasm 
for all critters with backbones, Doc selected mammals as his aca-
demic focus. For his dissertation, he addressed the topic “Behav-
ioral studies of three subspecies of the old-field mouse, Peromys-
cus polionotus.” Research on these beach mice took Doc to various 
Florida locations, where he became acquainted with the state’s 
natural communities.

As Doc was completing his dissertation research in 1969, a 
friend who had just graduated connected Doc with the biology 
department chair at a brand-new college—Florida Technological 
University. The new school (which would become the University 
of Central Florida, the second largest university in the nation) was 
looking for a vertebrate zoologist. Doc applied and was hired, al-
though the move to Florida occurred at an awkward time. Two years 
previously, his advisor, Jim Layne, had left Cornell to direct Research 

at Archbold Biological Station, Florida, 
and by Doc’s hire date in the spring of 
1969, he had not yet completed his dis-
sertation.

At FTU (to be UCF) Doc was im-
mediately immersed in teaching and 
in establishing a research program. Just 
after completing his Ph.D. in 1971, he 
received NASA funding to describe ver-
tebrate ecology near the prospective 
Shuttle Landing Facility at the Kennedy 
Space Center and adjacent Merritt Island 
refuge. This work on the coast just east 
of the university focused on herps and 
mammals, especially small mammals, to 
include native rodents and skunks. The 
latter vertebrate species brought Doc 
some unsolicited fame, with newspaper 

articles describing him as “Skunk Hunter,” and an offer to represent 
that vocation on the TV game show “What’s My Line?”

In 1973, Merritt Island refuge manager Bob Yoder hinted to 
Doc that there were sea turtles nesting on refuge and space cen-
ter beaches. That year’s summer nesting season, Doc led a crew of 
refuge staff and FTU students on nighttime beach surveys, using 
modified war-surplus jeeps amidst clouds of mosquitoes, to weigh 
and measure 51 Loggerhead Sea Turtles and one Green Sea Turtle. 
Seeking to expand this work, Doc consulted Archie Carr at the Uni-
versity of Florida, who was eager to aid Doc with equipment and 
advice on tagging turtles. By the next season, a sea turtle tagging 
and monitoring project had begun in earnest and was a key part of 
protected-species monitoring associated with the NASA grant.

Doc’s interest in sea turtle biology also extended to the animals’ 
marine habitat in the refuge. From a deep dive into old fisheries lit-
erature from the 19th century, he knew that sea turtles in Mosquito 
Lagoon and the Indian River Lagoon were once abundant enough 
to support an extensive harvest. On a bet, he set out on the lagoon 
with a small boat and worn tangle nets from the former turtle fish-
ery, nets he borrowed from an old lagoon-side fish camp in Oak Hill. 
Doc won the bet. Those first net captures of juvenile sea turtles from 
lagoon waters began an annual capture effort that has stretched 
into what might be the longest uninterrupted in-water sea turtle 
monitoring project in the world.

Under Doc’s leadership, beach monitoring of nesting sea tur-
tles also continued. By the late 1970s, an off-road dune buggy club 
in southern Brevard County, just down the Florida coast, was report-
ing that beaches there seemed to be a sea turtle nesting hotspot. In 
1981, a grant from the U.S. Army Corps of Engineers allowed Doc to 
fund a student’s survey of south Brevard beaches. Doc and the stu-
dent, Paul Raymond, extended the surveys to about 25 km of beach 
in 1982. With these first, systematic, season-long counts of nesting 
abundance on this beach, Doc Ehrhart demonstrated unequivo-
cally that the stretch had more nesting Loggerhead Sea Turtles than 
any other comparable length in the Western Hemisphere. He knew 
this was important, and that it required attention. The coastline of 
south Brevard was mostly undeveloped, but there was an adjacent, 
looming threat from tall condominiums and brightly lighted hotels 
rapidly replacing dune habitat.

BLAIR E. WITHERINGTON
Inwater Research Group, Inc., 129 Delvalle Street, Floridana Beach, 
Florida 32951 USA; e-mail: bwitherington@inwater.org

Fig. 1. Doc Ehrhart with China Girl, a Leatherback 
Sea Turtle in 2016. This turtle was observed nest-
ing several times, telemetered, and tracked by Doc 
and his students over two decades.
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Showcasing the value of southern Brevard for sea turtles re-
vealed Doc’s unique ability to stir hearts and minds (Fig. 2). Through-
out the 1980s, as the UCF Marine Turtle Research Group continued 
their seasonal monitoring both night and day, Doc adeptly soft-sold 
turtle conservation to key regulators, the governor, a senator, celeb-
rities, media, conservation leaders, and the public. His persuasive 
tactics were simple—show them a turtle. On a frequent basis, Doc 
would host visitors to the project who would sit behind a nesting 
sea turtle under starry skies, experience the intriguing biology of 
the spectacle through Doc’s stories, and absorb the rarity of the cir-
cumstance. He assumed that seeing ancient, magnificent animals, 
arriving home at the foot of unspoiled Florida dune to carry on their 
kind, would be powerful. He was right. Those inspired influential 
people, coupled with Doc’s presentation of scientific evidence from 
detailed nesting data, are why this coastline is now protected. In 
1988, public lands were purchased, the RK Mellon Foundation ac-
quired real estate to donate, and in 1991, segments of Brevard and 
Indian River counties spanning 33 km were federally designated 
as the Archie Carr National Wildlife Refuge. To this date, the beach 
there is represented by season-long sea turtle nesting surveys over 
an unbroken period of 40 years.

Aside from maintaining a sea turtle research program, Doc’s 
academic influence set multiple generations of students on their 
path. His university courses included comparative anatomy, envi-
ronmental science, vertebrate zoology, mammalogy, and herpetol-
ogy. Doc mentored more than 30 graduate students who explored 
the ecology, behavior, demography, reproduction, or genetics of 
gopher frogs, flying squirrels, wood rats, terrapins, mud turtles, go-
pher tortoises, and of course, sea turtles. He inspired the many doz-
ens of undergraduate interns who took part in his sea turtle project, 
in addition to the thousands he taught in class. His teaching style, 
approach to science, and focus on conservation were shaped by 
his Ph.D. advisor and friend, Jim Layne, and by colleagues like Pe-
ter Pritchard (Doc’s Oviedo neighbor) and Archie Carr. Like these 
examples, Doc had an uncommon ability to foster intellectual cu-
riosity and broad thinking by simply placing people into inspiring 
context... for example, by showing them a turtle. This style endeared 
Doc to his former students, many of whom remained his close 
friends. Speaking for myself and for fellow students I know well, 
learning from Doc was the most fortunate and rewarding experi-
ence of our careers and had a defining influence on our personal 
perspectives. Through formative experiences, he led us to discover 
for ourselves what is important in life.

Attention to his broader academic, conservation, and turtle 
family took place in parallel with Doc’s love for his actual family. At 
the center of his family was Carol, whom Doc met when they were 
each 13. They engaged after high school and, upon Doc’s gradua-
tion from F&M, they married. The couple moved to Ithaca for Doc’s 
pursuit of a Ph.D., and Carol’s view of the next five winters in up-
state New York shaped where Doc would later seek an academic 
job. When Doc asked Carol where she’d like to live, she responded 
unreservedly, “As far south as you can take me.” Their twin girls, 
Ashley and Samantha “Mandy,” arrived after Doc’s first year at FTU. 
Throughout Doc’s 35-y teaching career, and beyond his retirement, 
Carol was a gracious host at the many gatherings of Doc’s extended 
family of current and former students. In 2018, the Ehrhart family 
was saddened by the loss of their beloved wife and mother.

Doc received numerous awards for his contributions to teach-
ing and conservation. Some include the DAR National Conserva-
tionist of the Year, NOAA Commendation for Outstanding Effort 
in Sea Turtle Conservation, Allan Cruickshank Memorial Award 
(Florida Audubon Society), UCF Pegasus Professor of the year 

(the school’s highest faculty honor), Professor of the Year (Carn-
egie Foundation for the Advancement of Teaching), Distinguished 
Honors Lecturer, Archie Carr Lifetime Achievement Award (Carib-
bean Conservation Corporation), UCF Arboretum’s inaugural Earth 
Day Conservation Hero, U.S. Fish and Wildlife Regional Director's 
Award for Conservation Partners, the International Sea Turtle Soci-
ety Lifetime Achievement Award, and the Paul Moler Award for Her-
petological Conservation from the Florida Chapter of the Wildlife 
Society. After his official retirement from UCF, Doc remained active 
in the field of sea turtle research and conservation as UCF Professor 
Emeritus. Leading up to his passing, he made continual contribu-
tions to student development, and he was active on the board of the 
Inwater Research Group.

In recent years, Doc had refocused his keen interest in the clas-
sic naturalists who helped establish our view of the natural world, 
especially those who provided baselines for habitats and fauna of 
the Archie Carr refuge (Fig. 2). Such prominent local naturalists 
include JWP Jenks of Brown University and Frank Chapman of 
the American Museum of Natural History. Doc mirrored the roles 
of these old-time naturalists in having a broad view of natural sys-
tems, and of their conservation. But when it came to sharing evi-
dence demonstrating the imperative for protection, Doc provided 
explicit detail. His stories were definitive, yet deftly delivered with 
humility, and in a disarmingly charismatic way. It is why people lis-
tened, and it’s why a full quarter of Florida’s sea turtles now nest on 
beaches within a national wildlife refuge.

To the extent that a person’s legacy comprises the legacies they 
cultivate, Doc’s gifts to us are sweeping and persistent. His UCF 
Marine Turtle Research Group is now guided by Kate Mansfield. 
As I write, her energetic students are already surveying Carr Refuge 
beaches for this year’s arrival of sea turtles. And, the International 
Sea Turtle Society, which Doc presided over in 1984, is about to hold 
its 40th symposium. Hundreds of students who took Doc Ehrhart’s 
courses, received his advice, and experienced his example, now 
lead conservation research and management at many levels. There 
are influential agency scientists; conservation regulators at local, 
state, and federal levels; academic professionals at small and large 
institutions; leaders within NGO conservation groups; and many 
others who acquired an appreciation of high- and low-profile crit-
ters, and who recognize the obligation to conserve them. Doc, we 
will all “endeavor to persevere,” but we will all miss you.

Fig. 2. Doc Ehrhart recounts stories at a beachside com-
mmemoration of Archie Carr in 2012.
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Remembering Four Recently Deceased  
Former Officers of The Ohio Herpetological Society:  

Corson Hirschfeld, James List, George McDuffie, and Lindsay Wood

We wish to announce, with 
deep regret, the recent deaths 
of several Society officers and 
editors. They all served during 
the earliest period of SSAR’s ex-
istence (1958–1966) when our 
Society was called The Ohio 
Herpetological Society (OHS).

Corson Jay Hirschfeld 
(1942–2020; Fig. 1A) served as 
OHS chairman (today’s presi-
dent) and editor of both the 
OHS Journal and the OHS Newsletter during his term in office 
(1962–1967). He and his Cincinnati friend and OHS colleague, Jo-
seph T. Collins, Jr., who was Secretary-Treasurer during the same 
period, were part of the second cohort of Society leaders and were 
strong proponents of OHS becoming a national organization. 
It was Hirschfeld who physically transformed these two serials 
into today’s Journal of Herpetology and Herpetological Review, 
respectively. Most particularly, he turned Herpetological Review 
into a unique outlet of broad appeal that now, with its further de-
velopment under Robert Hansen’s editorship, attracts the most 
international authorship of any herpetological periodical in the 
world. Hirschfeld had an amateur interest in herpetology, like Col-
lins, and they sometimes published together in the OHS Journal. 
Hirschfeld had been a zoology student at The Ohio State Universi-
ty in Columbus but became more and more interested in the pro-
duction aspects of these serials. His interests in photography and 
layout led to a new career in commercial photography and design, 
first in Cincinnati and then, in 2006, in Norman, Oklahoma, where 
his wife was a professor at the University of Oklahoma. His ca-
reer continued to expand, and he also became a noted novelist, 
sculptor, and artist. His artwork, often featuring wildlife and natu-
ral scenery, hangs in several prominent galleries throughout the 
country.  His most recent exhibition, posthumous, was at the Sam 
Noble Oklahoma Museum of Natural History in 2021. Hirschfeld 
(and Collins) last returned to a SSAR meeting in 2007, our 50th an-
niversary, where they accepted engraved glass sculptures from the 
Society recognizing their important early contributions to our his-
tory.

James C. List, Jr. (1926–2021; Fig. 1B) was a member of the 
OHS Board of Directors starting in 1964 and became Society chair-
man in 1966, the very busy last year of OHS when it was beginning 
to transition into a professional society. Because the chairmanship 
had a two-year term, he was also the first president of the newly 
renamed SSAR in 1967 and presided at the Society’s 10th anniver-
sary meeting in Columbus, Ohio. A native of Paducah, Kentucky, 
List earned his Ph.D. at the University of Illinois with Hobart Smith 

in 1956. His doctoral disserta-
tion was developed into a ma-
jor monograph, Comparative 
Osteology of the Snake Families 
Typhlopidae and Leptotyph-
lopidae (1966). He was briefly 
on the faculty at Loyola in Chi-
cago before he joined Ball State 
University in Muncie, Indiana, 
where he spent the rest of his 
academic career. List became 
an early member of OHS and 
attended his first meeting in 

1961 in Cincinnati. It was at a Special OHS Meeting at Ball State in 
October 1966 and under his chairmanship that the Society’s new 
name, SSAR, was voted into existence.

George T. McDuffie (1927–2007; Fig. 1C), a Cincinnati native, 
was an inveterate collector, especially of snakes and other reptiles, 
which led him to join OHS during its first year. He became a mem-
ber of the Board of Directors and, in the second year, briefly served 
as secretary. Earlier, after returning from army duty in Korea, he 
had begun his Ph.D. studies at the University of Cincinnati on the 
ecology and life history of the copperhead in Ohio. He presented 
his work at the OHS meeting in 1961 and published the section 
on size, pattern, and coloration in the OHS Journal in 1963. Want-
ing to stay in the city, he accepted a teaching post at Eastern Hills 
Junior High School in 1961. McDuffie became a mentor to a large 
group of Cincinnati boys interested in herpetology (among them 
Joseph Collins and Corson Hirschfeld). He routinely led forays 
to Shawnee State Forest along the Ohio River where he inspired 
students with his legerdemain in predicting the species of snake 
he would find under a particular object. Visits to his home were 
equally memorable, for many of his largest reptiles, including py-
thons and crocodilians, had the free run of his basement.

Lindsay W. Wood (1939–2004; Fig. 1D), originally from Cleve-
land, was a member of OHS from early 1958 and served as trea-
surer from 1959 through 1962 after he went to Ohio University as a 
zoology student. He published several notes on Ohio amphibians 
and reptiles in the OHS Journal including one with his professor, 
Henri C. Seibert, who later became an officer in OHS and SSAR 
for 28 years. Wood’s interests changed, however, to aquatic biology 
and he went to North Carolina State University to pursue graduate 
research on the physiology of estuarian sediment microorganisms 
(Ph.D. 1970). He was employed at the distinguished Wadsworth 
Center, in Albany, New York, the research-intensive public health 
laboratory of the New York State Department of Health. He retired 
early in 1996 due to health reasons. Wood was the one who first 
put the Society’s treasury in proper order and created a sound 
foundation on which to manage the first major spurt in the growth 
of the Society’s membership and subscriptions.

The Society wishes to record its gratitude to these individuals 
who made essential contributions to the early growth and stability 
of our then-young organization. May they rest in peace.

KRAIG ADLER
Cornell University, Department of Neurobiology and Behavior, 
Ithaca, New York 14853-2702 USA; 17 Cayuga Hills Road, Ithaca, 
New York 14850, USA; e-mail: kka4@cornell.edu

Fig. 1. Recently deceased former officers of The Ohio Herpetologi-
cal Society: A) Corson Jay Hirschfeld (1942–2020); B) James C. List, Jr. 
(1926–2021); C) George T. McDuffie (1927–2007); D) Lindsay W. Wood 
(1939–2004).
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Beavers Facilitate Frogs in Dry Environments

Predicting future species distributions is multifaceted, requiring 
an understanding of not just the species’ interactions with 
its abiotic environment, but also connections, both positive 
and negative, with co-occurring species. Consequently, two-
species occupancy modeling has been employed for negative 
interactions between taxa, though such modeling should be 
more widely implemented to address facilitative interactions. 
Columbia Spotted Frogs (Rana luteiventris) in the Great Basin of 
the western US require aquatic environments in all life stages, 
though climate projections predict even dryer environments in 
the future for this already arid setting. Interestingly, American 
Beavers (Castor canadensis) and their ecosystem engineering 
can create aquatic habitats important to frogs and other taxa in 
arid and semi-arid environments, though the true extent of this 
interaction is poorly understood. This study aimed to identify 
whether a facilitative interaction is occurring between Columbia 
Spotted Frogs and beavers, and if so, how this interaction varies 
across resource availability to better understand how future 
conditions will affect species occupancy. Environmental DNA 
(eDNA) samples were collected from 220 sites in the Great Basin, 
with quantitative PCR used to detect both beavers and the rare 
frogs to evaluate occupancy of the two species. In two-species 
occupancy models, beavers were assigned as the dominant 
species, with Columbia Spotted Frogs as the subordinate species 
relying on the beavers. The model results, which included climate 
and habitat variables to detect their effects on occupancy, 
indicate that where annual precipitation is low, the presence 
of beavers accounts for an increase (by 26%) in occupancy of 
frogs, with lower co-occurrence as precipitation becomes less 
limited. The authors discuss the possibility that dramatically 
reduced frog occupancy where there are beavers and more 
than 380 mm precipitation could be due to there being enough 
water to support fish predators. In arid regions, especially as 
areas become even dryer, aquatic refugia provided by beavers 
or implemented by managers (dams, excavating ponds) may be 
important for these frogs and other organisms.

sMith, M. M., and c. s. goldBeRg. 2022. Facilitative interaction pro-
motes occupancy of a desert amphibian across a climate gradient. 
Oecologia 198: 815–823. 
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Enigmatic Skink Dines on Crab

Bocourt’s Terrific Skink (Phoboscincus bocourti) was described 
from a single specimen collected around 1870 in the New 
Caledonia archipelago and was not seen again until the year 
2000. Phoboscincus bocourti is now known to occur on a tiny islet 
(1 km2) off the coast of the Isle of Pines in the southeast corner 
of the archipelago. This species is one of the world’s largest 
skinks and is remarkable for its sharp, curved teeth which set it 
apart from other large skinks which generally have blunt teeth 
for eating plant material. A 2013 study used stable isotopes to 
study the diet of P. bocourti and found evidence that supported 
this skink being a predator of smaller skink species. The authors 
of the present paper aimed to reveal more about the diet of this 
enigmatic skink through analysis of fecal samples and modeling 
of jaw musculature to estimate its bite force. Two P. bocourti were 
captured and held in captivity without food until each produced 
a fecal pellet. Visual inspection of these pellets found only the 
remains of crustaceans, and DNA analysis identified the material 
as being from Oceanic Land Crabs (Geograpsus grayi). The only P. 
bocourti specimen to have been accessioned into a collection—
the holotype—was scanned for the purposes of characterizing 
the jaw musculature and estimating bite force. The authors 
gathered bite-force data for 44 additional skink species, and the P. 
bocourti bite-force estimates exceeded them all. Further, the bite 
force of P. bocourti surpassed the force required to crack the claw 
and carapace of G. grayi. The authors suggest the discrepancy 
between this and the previous P. bocourti diet study may be due 
to seasonal variation in diet. They also suggest that selection for 
traits that allow this species to prey upon land crabs may have 
driven its unusual evolutionary trajectory.

JoWeRs, M. J., y. siMone, a. heRRel, M. p. caBeZas, R. XavieR, M. holden, 
R. Boistel, J. c. MuRphy, M. santin, s. caut, R. J. auguste, a. van deR 
MeiJden, F. andReone, and i. ineich. 2022. The terrific skink bite force 
suggests insularity as a likely driver to exceptional resource use. 
Scientific Reports 12:4596.
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Invasive Buffelgrass Provides Suboptimal  
Thermal Opportunities for Mexican  

Endemic Tortoises

Invasive plants pose risks to floral and faunal communities alike, 
replacing native vegetation, altering fire frequency and intensity, 
and affecting macro- and micro-climates. In Mexico, buffelgrass 
has invaded once-forested areas where native tortoises, Gopherus 
evgoodei, roam. Little is known about this Mexican endemic, 
driving the authors of this study to investigate the thermal 
biology of G. evgoodei in both intact forest and in areas invaded 
by buffelgrass. After measuring tortoise preferred temperatures, 
the authors deployed operative temperature models at three 
sites (intact tropical deciduous forest, forest surrounded by 
buffelgrass, and buffelgrass-dominated pasture), monitoring 
their temperatures over five years (2012–2017). Preferred 
temperature was determined over four days from 11 tortoises in 
an enclosed natural environment with broad habitat options. Six 
operative temperature models were deployed per site in the open 
and under shade, with data collected between 0500 and 2200 h to 
best represent this largely diurnal species. The range between the 
first and third quartiles of preferred temperatures was from 27.1–
31.6°C, lower than the average operative temperatures at all three 
sites in May and June, prior to the monsoon season. As operative 
temperatures decreased for July to October (the tortoise’s main 
active season), they tended to fall within preferred temperatures 
for the forested and partially forested sites, but less so in the 
buffelgrass pasture where temperatures were still too warm 
during most daylight hours. Overall, operative temperatures 
were more often too warm for tortoises at the buffelgrass site 
than the other two sites. Furthermore, models in open areas and 
under vegetation reached different temperatures in the forested 
and partially forested sites, while the buffelgrass site did not 
see a significant difference between these microhabitats. This 
indicates less variable options of temperature availability on the 
surface, which alongside less optimal temperatures, would likely 
constrain tortoise activity times to avoid overheating. Because 
the partially forested site generally fell between the forested 
and pasture sites in thermal quality, areas where buffelgrass 
has invaded but not overwhelmed the community are still likely 
to affect microhabitat selection in these tortoises. G. evgoodei 
tortoises maintain temperatures lower than others in its genus, 
and the authors use their new data to discuss likely similarities 
and differences in thermal ecology between this species and its 
congeners.

laRa-ReséndiZ, R. a, p. c. Rosen, B. sineRvo, d. B. Miles, F. R. MéndeZ-de 
la cRuZ. 2022. Habitat thermal quality for Gopherus evgoodei in 
tropical deciduous forest and consequences of habitat modifica-
tion by buffelgrass. Journal of Thermal Biology 104:103192.
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doba, Argentina; e-mail: rafas.lara@gmail.com.

Presence of Horns in Viper Species  
Correlated with Habitat but not Diet

Scattered across the globe are several viper species possessing 
cranial projections generally referred to as “horns,” including 
species with horns above the nares (supranasal horns) and 
species with horns above the eyes (supraocular horns). 
Hypotheses attempting to explain these horns abound but have 
rarely been tested. To address this, the authors of this paper 
scored 263 viper species for their cranial projections, diet, habitat, 
and microhabitat. To elucidate patterns of horn evolution, the 
authors performed an ancestral state reconstruction analysis 
using the aforementioned data and a previously published 
time-calibrated phylogeny of Viperidae. This phylogeny was 
generated using DNA sequence data from five nuclear genes 
and six mitochondrial genes and included 263 viper taxa. The 
authors then performed a likelihood ratio test using the horn 
and habitat data to determine if there was a correlation between 
the two. A similar analysis was performed to identify correlations 
between horns and diet. Of the 263 taxa considered, the authors 
scored 35 of them as having cephalic horns. The ancestral state 
reconstruction analysis revealed that horns of both types have 
repeatedly evolved across Viperidae, which the authors suggest 
is evidence for convergent evolution as a response to similar 
selection pressures. The authors also found that the presence 
of cephalic horns was correlated with habitat but not diet. 
Interestingly, while supranasal horns are positively correlated 
with terrestrial forest habitats, supraocular horns are correlated 
with arboreal and sparsely vegetated habitats. The authors 
propose that these horns contribute to crypsis for these sit-
and-wait predators, and that different kinds of horns may offer 
concealment in different habitats and microhabitats.

Busschau, t., and s. Boissinot. 2022. Habitat determines convergent 
evolution of cephalic horns in vipers. Biological Journal of the Lin-
nean Society 135:652–664.
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Increasing Interest and Engagement  
Across Social Sectors is Way Forward in  

Herp Conservation

Anthropogenic threats to reptiles and amphibians contribute to 
more than a third of each being at risk of extinction according 
to the IUCN, at least for the species where data are available. 
Despite these risks of species loss, humans tend to have 
lower regard for herp conservation than protection of other 
vertebrates, which can directly affect conservation success. In 
this perspective piece, the authors examine reasons for low value 
placed on herp conservation in the United States and identify 
avenues to attract society’s interest in the species we at this 
Journal are so fond of. The perceived value of species stems from 
a combination of tangible factors (e.g., as commodities, for their 
ecosystem services, etc.) and intangible factors (e.g., general 
appreciation for ethical, scientific, aesthetic, etc. reasons). 
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Importantly, however, some of the obvious tangible reasons to 
appreciate species may not translate to their protection, such 
as, for example, farm-raising species for consumption, or an 
interest in owning a wild animal as a pet. An actual dislike of 
reptiles and their general underappreciation likely contributes 
to their lack of general conservation attention. Studies find that 
immersive experiences with wildlife in childhood positively 
impact people’s perceptions of wild animals, but an increased 
disconnect between city-dwellers and the natural world could 
impact whether people perceive species as having inherent 
values beyond their usefulness to society. This is where targeted 
outreach may be effective. Importantly, lack of agreement 
among groups of people on the value of amphibians and reptiles, 
compared with other vertebrate groups, can impact the chance 
that limited resources will be allocated to their protection. 
General societal unappreciation for herps can unfortunately 
also extend to similar opinions among wildlife managers. 
Here, the authors suggest that agencies work to assess and 
restructure their priorities between the tangible and intangible 
benefits of their work. In addition to these topics, the authors 
discuss the impact that a lag in herp research (due to funding, 
interest, etc.) contributes to their lag in protection. The authors 
provide examples of taxon-based campaigns with varied success 
that reach a diverse group of people. For instance, Partners in 
Amphibian and Reptile Conservation (PARC) has launched 
an annual Amphibian Week, Year of the … (Lizard, Turtle, 
Salamander), and diversity, equity, and inclusion missions to 
broaden community engagement. Issue-specific task forces 
both within and outside of PARC have also found some success 
in engaging public interest in otherwise neglected taxa and their 
threats. Anybody can have an impact in the trajectory of species 
protection, making increasing public knowledge and interest of 
reptiles and amphibians of utmost importance to force a shift 
away from current mindsets placing traditionalist values in the 
forefront of conservation priorities.

olson, d. h., and d. s. pilliod. 2022. Elevating human dimensions of 
amphibian and reptile conservation, a USA perspective. Conser-
vation Science and Practice e12685.
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Snake Microbiome Diversity Peaks at  
Intermediate Levels of Disease Progression

Among the most widely recognized ecological patterns is the 
heightened species diversity associated with intermediate levels 
of disturbance. According to the intermediate disturbance 
hypothesis (IDH), low levels of disturbance promote late-
successional species at the expense of early successional 
species. High levels of disturbance have the opposite effect, 
and intermediate levels allow for the coexistence of both early- 
and late successional species thereby maximizing diversity. The 
authors of the present paper aimed to see if the microbiome 
diversity of Northern Watersnakes (Nerodia sipedon) showed 
patterns consistent with IDH during the disease progression after 
contracting Snake Fungal Disease (SFD). The authors postulated 

that disease pathology should serve as a disturbance for an 
organism’s microbiome and therefore microbiome diversity may 
show highest diversity at intermediate pathological conditions. 
Eleven wild-caught watersnakes inoculated with Ophidiomyces 
ophidiicola (the fungus responsible for SFD) were housed 
individually in the laboratory, along with seven snakes serving as 
negative controls. In the lab, snakes were housed on soil collected 
from their capture site to simulate a natural reservoir of microbes. 
Snakes were swabbed weekly for 13 weeks. qPCR and high-
throughput sequencing were used to assess both pathogen load 
and microbiome diversity. Over the course of the experiment, six 
inoculated snakes died, along with four negative controls, and 
all inoculated snakes showed signs of SFD. Analysis revealed 
the microbiome diversity of the inoculated treatment changed 
across the experiment, while that of the control treatment did 
not. Specifically, both richness and Shannon diversity peaked at 
mid-disease progression in the inoculated group, consistent with 
IDH. Further, significant turnover in microbiome species was 
detected as the disease progressed. The authors suggest these 
findings will be valuable for wildlife managers in their efforts to 
mitigate emerging infectious diseases impacting wildlife.

RoMeR, a. s., J. B. gRinath, K. c. Moe, and d. M. WalKeR. 2022. Host 
microbiome responses to the Snake Fungal Disease pathogen 
(Ophidiomyces ophidiicola) are driven by changes in microbial 
richness. Scientific Reports 12:3078.
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Larger-Brained Reptiles Live Shorter Lives

Brain tissue is metabolically expensive, though a relative 
increase in brain size and increased cognition also play a role 
in escaping various causes of mortality. Thus, despite their cost, 
greater relative brain sizes are associated with longer lifespans 
among endotherms, in accordance with the “cognitive buffer 
hypothesis.” Alternatively, however, metabolically expensive 
large brains may compromise maintenance of somatic functions, 
resulting in shorter lifespans (“disposable soma theory”). In 
this study, the authors collated data among 265 terrestrial 
ectothermic species to discern which of these hypotheses was 
generally supported in reptiles and amphibians. Analyses of 
these data accounted for phylogenetic effects, confounding 
variables that are associated with longevity in ectotherms (e.g., 
life-history traits and climatic variables), and origin of the 
longevity data (captivity vs. wild). Among the herps included in 
the analyses, brain sizes ranged from 0.0034 g (California Slender 
Salamanders, Batrachoseps attenuatus) to 13.3 g (American 
Crocodiles, Crocodylus acutus). Maximum lifespans ranged 
from under two years (Spotted Anoles, Anolis stratulus) to 135 
years (Green Sea Turtles, Chelonia mydas). While brain mass 
scaled with body mass for reptiles and amphibians, only in 
reptiles did greater relative brain mass negatively correlate with 
maximum longevity. In amphibians (as a class and assessing the 
Anura and Caudata separately), longevity was not correlated 
in either direction with relative brain mass. For both herp 
classes, body mass and age at sexual maturity both positively 
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correlated with longevity, though amphibian longevity was also 
positively associated with other factors including average annual 
temperatures and hatchling mass. Though there was no general 
pattern between relative brain mass and longevity among 
terrestrial ectotherms, results from reptiles suggest that more 
expensive brains trade off with maintenance of other processes. 
On the flipside, this suggests that shorter lifespan is a cost of 
having larger brains. The authors discuss possible reasons why 
ectotherms experience higher costs to brain tissue maintenance 
than endotherms and the disagreement they found between 
reptile and amphibian results.

staRK, g. and d. pincheiRa-donoso. 2022. The evolution of brain size in 
ectothermic tetrapods: large brain mass trades-off with lifespan in 
reptiles. Evolutionary Biology (in press) doi: 10.1007/s11692-022-
09562-4.
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Male Midwife Toads Select Temperatures  
that Maximize Developmental Success of  

their Young

Temperature affects the development of organisms and 
depending on the situation young can benefit from developing 
under conditions either warmer or colder than the ambient 
temperatures. Ectotherm parents can play a role in improving the 
developmental conditions experienced by their young through 
either selecting thermally optimal oviposition sites, or for those 
that carry the developing young, seeking out and occupying 
thermally optimal sites. Indeed, it has been proposed that the 
ability to behaviorally maximize the temperatures experienced 
by developing young was a driver in the repeated evolution of 
live birth among squamates. The authors of this study aimed 
to determine if male Midwife Toads (Alytes obstetricans) seek 
out temperatures different than ambient temperatures when 
carrying their developing offspring. At a study site in Western 
France, the authors set up cover objects along transects in an 
area inhabited by the species. During the first year of the study 
the authors collected 92 frogs from the transects, brought them 
into the laboratory, individually marked them, and assessed 
their thermal preference. These frogs were assigned to three 
categories (egg-carrying male, eggless male, and unsexed 
adult), provided a thermal gradient, and were evaluated for 
body temperature. Subsequently they were released at the 
site of capture. Across the duration of the study (two years), 
repeated surveys along the transects were conducted where 
ambient temperature and frog body temperature were recorded 
when frogs were encountered. An additional 45 egg-carrying 
males were brought into the laboratory and kept at an assigned 
temperature treatment (16, 18, 20, 22, and 24°C) to determine 
how temperature affects rate of development. The laboratory 
temperature-preference experiment showed that egg-carrying 
males preferred higher temperatures than non-carrying males. 
Furthermore, temperature was found to have a strong effect 

on embryonic development rate, with warmer temperatures 
resulting in shorter development times. The field experiment 
found that egg-carrying frogs made most use of the cover 
objects early in the spring when ambient temperatures were 
low; later in the year they avoided cover objects that generated 
high substrate temperatures. Taken together, these findings 
support the “optimal developmental temperature” hypothesis, 
where egg-carrying adults behaviorally seek out temperatures 
that maximize developmental rate without exposing the eggs to 
dangerously high temperatures.

lange, l., F. BRischouX, and o. louRdais. 2022. Benefits of paternal ther-
moregulation: male midwife toads select warmer temperature to 
shorten embryonic development. Behavioral Ecology and Socio-
biology 76:48.
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Activity Period and Climbing Impact  
Amphibian Visual Systems

As light passes through an eye, multiple structures filter that 
light to determine the colors, intensity, and detail received 
by the retina. Variation among taxa in transmission of light 
through the eye can correlate with behaviors and environment. 
For instance, vertebrates with lenses that absorb shorter 
wavelengths (ultraviolet) tend to be diurnal, with the lens as the 
main protective structure that absorbs these pigments; animals 
requiring higher visual sensitivity in dark environments often 
have lenses more transparent to short wavelengths. However, 
this pattern is largely supported by anecdotes. To discern if this is 
broadly applicable among a group of species, the authors of this 
study collected data on amphibian lens light transmission across 
phylogenetically and ecologically diverse Anura and Caudata. 
Mostly wild-caught specimens were used to collect these data, 
supplemented with commercially or captive reared individuals 
(N = 85 species assessed by the authors) and previously published 
data in the literature (N = 29 species). Two variables of lens 
transmission were analyzed—total amount of UVA transmitted 
by the lens and the wavelength of 50% normalized transmission 
(t50), the latter of which is a more traditional measurement—
to test competing hypotheses of phylogeny, diurnal/non-
diurnal activity, or climbing tendency (scansoriality, which 
requires perception of a complex environment) driving 
variation in lens spectral transmission. Scansorial and diurnal 
species generally had lower shortwave lens transmission (i.e., 
higher t50s and lower UVA transmission) than non-scansorial 
and non-diurnal species. Among the data, a diurnal, non-
scansorial Brazilian frog (Hylodidae: Hylodes phyllodes) had the 
greatest lens pigmentation, allowing 2% of UVA transmission. 
Another, non-diurnal and non-scansorial South American frog 
(Brachycephalidae: Ischnocnema henselii), conversely, had lens 
transmission of 91.5% UVA. Results comparing neutral and non-
neutral models further suggest that activity period and climbing 
tendency provides a selective pressure on short wavelength lens 
transmission in amphibians. Reducing UV transmission reduces 
its damaging effects on the body with no reduction, rather an 
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increase, in image quality. Similarly, scansorial frogs expectedly 
also benefit from increased spatial resolution in their complex 
environment. Species active at less bright times of day or night, 
however, benefit from permitting more photons, regardless of 
wavelength, through to stimulate photoreceptors. Though this 
study focused on the amphibian lenses themselves, expanding 
to understand actual visual acuity in tree frogs (diurnal and 
non-diurnal) may help explain some of the instances where 
species did not fit well into these patterns. Importantly, while 
the authors tried to represent broad amphibian taxa in this 
study, salamanders were nevertheless underrepresented, and 
tiny tadpole lenses were found to be difficult to collect reliable 
data from, leaving many open questions in the evolution of 
amphibian vision.

thoMas, K. n., d. J. goWeR, J. W. stReicheR, R. c. Bell, M. K. FuJita, R. K. 
schott, h. c. liedtKe, c. F. B. haddad, c. g. BecKeR, c. l. coX, R. a. 
MaRtins, and R. h. douglas. 2022. Ecology drives patterns of spec-
tral transmission in the ocular lenses of frogs and salamanders. 
Functional Ecology 36: 850–864.
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Leatherback Hatchlings are Less Sensitive  
to Light Intensity Differences when  

Finding Ocean

Marine turtles typically hatch at night and follow the brighter 
seaward horizon to the ocean in a behavior known as “sea 
finding.” Observers of one species—Leatherback Sea Turtles 
(Dermochelys coriacea)—have frequently reported a higher 
incidence of circling on their path to the ocean relative to other 
species. The authors of this paper conducted an experiment to see 
if Leatherbacks differ in their ability to detect dim light relative to 
Loggerhead Sea Turtles (Caretta caretta), a marine turtle species 
not known to excessively engage in circling while seeking the 
ocean. Hatchlings of both species were collected from nests 

during the day and temporarily housed in dark containers. For 
each species, half the turtles were brought back to the laboratory 
for a controlled light-detection experiment while the other half 
were released at nightfall to observe their sea-finding behavior. In 
the laboratory, hatchlings were presented a Y-shaped maze and 
light of different wavelengths and intensities was emitted from 
one of the arms. Light between 340 and 600 nm was tested at 20 
nm increments. For a given wavelength, the experiment began 
with light intensity bright enough for all hatchlings to detect, 
after which the intensity was decreased at fixed intervals until the 
hatchlings no longer showed preference for the illuminated arm 
of the Y. Once detection-inability was established, the authors 
then increased the intensity at the same intervals until light 
detectability was re-established. A second round of experiments 
presented the hatchlings with light of different intensities in 
both arms of the Y. These experiments were conducted using two 
wavelengths the two species are particularly sensitive to: 400 and 
500 nm. Starting with light of equal intensity, light in one arm of 
the Y was increased until a preference was detected. In the field, 
hatchlings of both species were observed as they performed sea 
finding both during full moon evenings and during a new moon 
(either evening or night prior to moon rise). The laboratory 
experiments revealed that while the two species did not differ in 
the wavelengths they responded to, Leatherback hatchlings did 
indeed have a higher threshold for light detection and intensity-
difference discrimination. The beach observations found that 
while sea finding behavior did not differ between the species 
under a full moon, Leatherbacks circled extensively under 
the new moon (no difference observed for Loggerheads). The 
authors suggest that the circling behavior provides the hatchling 
Leatherbacks more information when intensity differences are 
low, and perhaps the low light-detection ability may be related 
to delayed photoreceptor-stimulation speed which has been 
hypothesized to be an adaptation for deep-sea feeding.

tRail, s. e., and M salMon. 2022. Differences in visual perception are 
correlated with variation in sea-finding behaviour between hatch-
ling leatherback, Dermochelys coriacea, and loggerhead, Caretta 
caretta, marine turtles. Animal Behaviour 187:47–54.

Correspondence to: MICHAEL SALMON, Department of Biologi-
cal Sciences, Florida Atlantic University, Boca Raton, Florida, USA; e-mail: 
salmonmichael07@gmail.com.



Herpetological Review 53(2), 2022

379379



Herpetological Review 53(2), 2022

380380



SSAR COMMITTEE CHAIRS AND COORDINATORS 

CHAIRPERSONS
Conservation
NICOLE ANGELI
Division of Fish & Wildlife, US Virgin Islands
ED KABAY
Emory University

Roger Conant Grants-in-Herpetology
ROBERTO BRENES 
Carroll University

Kennedy Student Award
LYNNETTE SIEVERT
Emporia State University

Long Range Planning Committee
JOSEPH MENDELSON, III 
Zoo Atlanta

Metter Memorial Award
BRIAN MILLER 
Middle Tennessee State University
DUSTIN SEIGEL
Southeast Missouri State University

Nominating
TIFFANY DOAN 
University of Central Florida

Resolutions
MARION PREEST 
Claremont McKenna, Pitzer, and Scripps Colleges

Seibert Awards
DAVID BLACKBURN 
Florida Museum of Natural History

Student Travel Awards
DAN PALUH 
Florida Museum of Natural History
ARIANA RUPP
University of Louisiana, Lafayette

Student Participation 
JESSICA TINGLE 
University of California, Riverside

Vic Hutchison Graduate Student Poster
ALLYSON FENWICK 
University of Central Oklahoma

George B. Rabb Undergraduate Poster
ALLYSON FENWICK 
University of Central Oklahoma

Herpetological Education Committee
NANCY KARRAKER
University of Rhode Island

Meeting Management & Planning
ALLYSON FENWICK 
University of Central Oklahoma

Student Chapters Program
JOHN MAERZ
University of Georgia

Diversity, Equity Inclusion Committee
JENNIFER DEITLOFF
Lock Haven University
ROBERT ESPINOZA
California State University, Northridge
JESSICA TINGLE
University of California, Riverside

JMIH Childcare Committee
JACQUELINE LITZGUS
Laurentian University

Live Auction Coordinator
SAMANTHA KAHL
Texas Tech University
SEAN GRAHAM
Sul Ross State University

Web Oversight
CAROL SPENCER
MICHELLE KOO
Museum of Vertebrate Zoology

Membership
GREG WATKINS-COLWELL
Yale Peabody Museum of Natural History

Mentorship
ROBERT DENTON 
The Ohio State University

Margarita Metallinou Award
RAYNA BELL
California Academy of Sciences

Weinkle Family Pre-College Scholars
JOHN MAERZ
University of Georgia

COORDINATORS
Elector
DANIEL NOBLE
The Australian National University

Symposium Coordinator
RICHARD D. DURTSCHE
Northern Kentucky University

COLOR LAYOUT AND DESIGN
MEGAN DAVIES
ARWEN AIKELE
LOUIS PORRAS
eaglemountainpublishing.com

INFORMATION FOR CONTRIBUTORS
 Herpetological Review is a peer-reviewed quarterly that publishes, in English, articles and notes concern-
ing the study of amphibians and reptiles, as well as book reviews, commentaries, regional and international 
herpetological society news, and letters from readers directed to the field of herpetology. Articles reporting 
the results of experimental research, descriptions of new taxa, or taxonomic revisions are not published in 
HR, but should be submitted to the Journal of Herpetology (for information, please refer to: http://www.
ssarherps.org/pages/JHinstr.php). To submit a manuscript to HR, please consult the SSAR webpage at:

http://ssarherps.org/publications/journals/herpetological-review/

REPRINTS AND PAGE PROOFS
 Page proofs are sent electronically to authors of all articles, book reviews, and obituaries, but are not 
prepared for natural history, geographic distribution, or herpetoculture notes. Proofs are sent as pdf files 
approximately 2–4 weeks prior to publication. High resolution electronic (pdf) reprints of notes, articles, 
book reviews, and obituaries are provided at no charge to the primary/corresponding author as a benefit 
of SSAR membership. Reprint files will normally be sent prior to the issue mailing date from the printer. 
Authors who are not current SSAR members may purchase pdf reprints from the SSAR Publications Office. 

ADVERTISING
 Herpetological Review accepts commercial advertising. Rates and copy information are available from 
the SSAR web page (http://www.ssarherps.org/pages/HRinfo.php).

 Herpetological Review (ISSN: 0018-084X) is published quarterly (March, June, September, and December) 
by the Society for the Study of Amphibians and Reptiles at the Department of Natural Sciences, 56 McClellan 
Dr, Walnut Ridge, AR 72476, USA, P.O. Box 3692. Periodicals postage paid at Walnut Ridge, AR 72476 and at 
additional mailing offices. All rights reserved. No part of this periodical may be reproduced without written 
permission of the Editor, except that authors and their agents are permitted to reproduce and distribute their 
own articles and notes.  POSTMASTER: Send address changes to Herpetological Review, c/o Christy Classi, 
CAE, Society for the Study of Amphibians and Reptiles, PO Box 4022, Topeka, KS 66604, USA. MISSING OR 
DAMAGED ISSUE? Please notify Christy Classi (e-mail: cclassi@ssarherps.org) for a replacement. 

 Published by Society for the Study of Amphibians and Reptiles. USPS Publication no. 013-039. Printed 
by Allen Press, Inc., Lawrence, Kansas.

SSAR PUBLICATIONS
 SSAR publishes seven different series: Journal of Herpetology, Herpetological Review, Facsimile Reprints 
in Herpetology, Contributions to Herpetology, Herpetological Circulars, Herpetological Conservation, and the 
Catalogue of American Amphibians and Reptiles (see below for CAAR details). SSAR members receive pre-
publication discounts on all Facsimiles and Circulars and on volumes in the Contributions and Herpetological 
Conservation series. A complete pricelist of Society publications is available at:  http://www.ssarbooks.com/.

CATALOGUE OF AMERICAN AMPHIBIANS AND REPTILES
The Catalogue consists of individual accounts 
of species and genera prepared by specialists, 
including synonymy, definition, distribution map, 
and comprehensive list of literature for each taxon. 
The accounts cover amphibians and reptiles of the 
entire Western Hemisphere. As of 2014, SSAR has 
made all CAAR accounts OPEN ACCESS as a service 
to the herpetological community. Over 900 accounts 
have been issued to date. To access individual 
accounts, visit https://repositories.lib.utexas.edu/
handle/2152/44116.




