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JMIH 2020 Cancellation

The JMIH 2020 planned for Norfolk, Virginia, 22–26 July was 
cancelled due to the coronavirus pandemic.  A great deal of 
thought and discussion went into this decision.  The presidents 
of the four JMIH societies (AES, ASIH, HL, and SSAR), in close 
consultation with their respective boards of directors and execu-
tive committees, carefully weighed public health and fiscal con-
siderations and unanimously agreed to cancel for the sake of the 
safety and welfare of prospective JMIH participants.  Burk and 
Associates, our meeting planning organization, successfully ne-
gotiated a significant reduction in our cancellation fees in return 
for scheduling our 2023 JMIH with the Norfolk Marriott confer-
ence center.  Nonetheless, all four societies incurred very large 
costs.  Although our budget for 2021 will be austere as a result 
of these unexpected costs, SSAR will continue to provide all the 
benefits of membership that we all value.  We hope to see you at 
the University of Michigan in Ann Arbor, 5–9 August 2021, for our 
stand-alone meeting co-hosted by PARC. 

Roger Conant Grants in Herpetology 
2020 Awards

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

Conservation.
Rachel Prokopius, Florida International University, 

“Behavioral adaptability of South American frogs to the chytrid 
fungus invasion.”

Charles Jacobi, Texas Tech University, “Determining presence 
of Holbrookia lacerata in South and Central Texas and assessing 
factors.”

Field Research.
Eleanor Baker, East Carolina University, “Evaluating the 

adaptive nature of a predator-induced phenotype of larval Hyla 
chrysoscelis.”

Dylan Maag, San Diego State University/UC Riverside, “How 
does behavior mediate hybridization dynamics? A case study 
of free-ranging prairie (Crotalus viridis) and Mojave (Crotalus 
scutulatus) rattlesnakes across a hybrid zone.”

About Our Cover — Echis coloratus
The viperine genus Echis (saw-scaled vipers) consists of a dozen or more named species 

of medically significant snakes (Pook et al. 2009. Molecular Phylogenetics and Evolution 
53:792–807; Uetz et al. 2020. The Reptile Database. http://www.reptile-database.org, accessed 
4 August 2020). As a group, saw-scaled vipers range from Africa north of the equator to the 
Arabian Peninsula and then to eastern India (Pook et al., op. cit.). All species are thought to 
be egg-layers with the exception of E. carinatus. Better sampling for molecular genetic work 
is needed to obtain a clearer picture of species diversity and relationships within the genus.

Echis coloratus (Palestine Saw-scaled Viper among 
several common names) is a medium-sized (< 1 m 
total length) species that occurs in rocky deserts from 
the Middle East to the Arabian Peninsula. It displays 
considerable color variation reflective of local substrates. 
Like other members of the genus, as well as the related 
group of snakes in the genus Cerastes, they can move by 

sidewinding. When threatened, they rub sections of their coils against each other to produce 
a hissing sound. They are ambush predators, feeding on birds, lizards, rodents, anurans, and 
arthropods (Bar and Haimovitch 2011. A Field Guide to Reptiles and Amphibians of Israel. 
Herzliya, Israel. 245 pp.).

Our cover subject was discovered on a hot night in southern Israel during Spring 2019, 
where it was photographed by Matthieu Berroneau, a French herpetologist and wildlife 
photographer. The image was recorded using a Sony a7III and a 24-70f4 lens, at 24mm, f/10, 
1/160 sec, ISO 100, with lighting provided by a Cobra flash and hand-made diffuser. 

Berroneau primarily leads photography and scientific inventories dedicated to conserving 
reptile and amphibian species in France. He has also travelled in several countries, e.g., Brazil, 
Uganda, Malaysia, Mexico, Iran, and Costa Rica, to discover, document, and appreciate 
biodiversity. Visit his work at www.matthieu-berroneau.fr
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Laboratory Research.
Whitney Walkowski, Louisiana State University, “Endocrine 

control of retinal sensitivity in Hyla cinerea.”
Elyse Ellsworth, University of Oklahoma, “Diet and spatial 

ecology of the Central American river turtle (Dermatemys mawii).”

Travel.
Amod Zambre, University of Minnesota, “Beauty in the eye of 

the beholder? Does Perceptual Tuning Hypothesis explain diver-
sity in fan-throated lizards sexual signal design?”

Austin Garner, The University of Akron, “An intraspecific study 
of the functional ecomorphology of the common house gecko, 
Hemidactylus frenatus.”

International.
Oleksandra Oskyrko, National University of Kyiv, “Unraveling 

the origin of the common wall lizards (Podarcis muralis) in Ro-
mania.” 

Zeeshan Mirza, National Centre For Biological Sciences, Ban-
galore, “Phylogeny of medically important snake species of the ge-
nus Bungarus Daudin, 1803 (Reptilia: Serpentes: Elapidae).”

Undergraduate.
Ankita Timilsina, Nepal, “Turtles of Ghodaghodi Lake Com-

plex, Kailali Nepal: diversity, habitat and their exploitation sce-
nario.”

Bryce Wade, The University of Tennessee, “An attempt to iden-
tify a new population of unisexual Ambystoma in a northern Ken-
tucky county.”

SSAR extends its appreciation to the 2020 Grants-in-Herpe-
tology Chair, Roberto Brenes, and to grant application reviewers 
Kevin Hamed, Cy Mott, Mason Ryan, Jamie Voyles, and Rebecca 
Hardman.

Roger Conant Grants in Herpetology  
Program Applications Due

Proposals will be accepted for the 2021 SSAR Roger Conant 
Grants-in-Herpetology Program starting on 15 September 2020. 
This program is intended to provide financial support for deserv-
ing individuals (with a primary emphasis on student researchers) 
or organizations involved in herpetological research, education, 
or conservation. 

Who can apply? 
• All applicants must be students AND members of the SSAR 

with the following exceptions: 
• Those applying for the International category must be stu-

dents but DO NOT have to be SSAR members.
• Those applying for the Herpetological Education category 

DO NOT have to be a student or SSAR member.  Those ap-
plying for support of regional herpetological society proj-
ects DO NOT have to be SSAR members. 

 
In keeping with the Society’s goal of encouraging participation 

by the broadest possible community of applicants, preference 
may be given to individuals who might not have access to other 
funding sources.  Applications must be submitted by individuals 
only (but see special considerations for education categories 
below).

Amount Available: Successful applicants in each of the 
categories listed below will receive an award in the amount of $500 
(US Dollars).  A total of 12 proposals will be selected each year, 
through peer-review, to receive funding.

Deadline for Submission: 15 December 2020. 
Announcement of awards: The awards will be announced by 

March 2021.
Application details are available at: https://ssarherps.org/

ssar-awards/grants-in-herpetology/

Grant proposals will be considered in the following categories:  

1. Conservation.—Proposals should outline a conservation-
oriented research project.  This project may focus on 
species endangered or threatened at the state, national, 
or international level, or address research on potentially 
threatened habitats or species, or on introduced injurious 
species.   

2. Field Research.—Proposals may address needs for field 
station fees or equipment and materials in field-oriented 
projects, or the field work portions of broader studies. 
This might include in-situ behavioral studies, ecological, 
life history, or sexual selection studies. Survey work by 
individuals or regional societies may be submitted here or 
in TRAVEL below depending on how the funds are to be 
used. 

3. Laboratory Research.—Proposals may address needs for 
equipment or materials in laboratory projects or laboratory 
portions of broader projects. This might include studies in 
behavior, biochemistry, molecular biology, biomechanics, 
or physiology. 

4. Travel.—Proposals may address support for travel to field 
study sites near or far, or to utilize distant collections 
or facilities. If funding is sought to get from one place 
to another, proposals should be submitted in the 
TRAVEL category. Proposals normally submitted in the 
CONSERVATION or FIELD RESEARCH categories should 
be submitted here if travel funding is being sought. 

5. International.—Proposals may address needs in any of the 
above five categories. The applicant must be a student, but 
not necessarily a SSAR member. Preference will be given 
to students with limited access to research funds and in 
countries where herpetological research has historically 
been under-funded. Note Regarding Eligibility in the 
International Category: In 2011, the President of SSAR, 
the Grants-In-Herpetology Chair, and several members of 
the SSAR Board of Directors decided that proposals in this 
category would only be accepted if they were submitted 
from institutions OUTSIDE of the United States.  Proposals 
from students who are primarily affiliated with United 
States institutions are not eligible for this category.   Also, 
SSAR cannot send funds to international applicants 
hailing from countries to which monetary transfers 
are forbidden.  If you are a researcher in one of these 
countries, we cannot consider your application.

6. Herpetological Education.—Proposals may address an 
educational project or start up support for an educational 
program in a zoo, museum, park, nature center, regional 
herpetological society, etc. The project must focus on 
a herpetological topic. Note: Although proposals for 
institutional projects are accepted, education proposals 
must be submitted by an individual (either sole applicant 
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or principle contact person for the project).  Applicants 
need not be students or SSAR member. 

7. Undergraduate Research in Herpetology.—Proposals in 
this category can outline any research project focused 
on questions related to amphibian or reptile taxonomy, 
biology, ecology or conservation.  Funding can be used 
to purchase equipment, materials, or as re-imbursement 
for travel to conduct research (i.e., offset the cost of gas for 
trips to field sites, museums to investigate specimens, etc.).  
Applicants must be currently seeking an undergraduate 
Degree at an institution of higher learning.  Applicants need 
not be affiliated with US institutions, and international 
applicants need not be SSAR members.  Students that apply 
for this award must be working directly with a research 
advisor at an academic or professional institution (i.e., 
university, regulatory agency, zoological garden, museum, 
etc.).  This advisor must submit the letter of support for 
the student’s work.  This letter of support must explicitly 
confirm that the applicant is currently a student and has 
the time, ability and guidance to successfully complete 
the proposed project.  Strong preference will be given for 
applicants that have limited funding from other sources. 

grants In herPetoLogy donor InForMatIon

Financial contributions by SSAR members, institutions, and 
other benefactors support this program significantly, and can 
increase the number and/or size of awards. Your tax-deductible 
contribution to this program will directly benefit meritorious 
research and education in herpetology. Contact the Treasurer of 
SSAR for additional information about contributing to the Grants-
in-Herpetology Program. If you are employed by an organization 
that will match donations made to nonprofit organizations, 
please notify your employer that you have made a donation to the 
Grants-in-Herpetology Program.

Acknowledgments.—The Roger Conant Grants-In-Herpetology 
would like to thank the many grant reviewers and donors that have 
been instrumental in the success of this committee for the last sev-
eral decades.  In particular, we would like to thank Tom Beauvais for 
his generous financial support of this program.  We would also like 
to thank Dr. Rebecca Christoffel, whose comments and suggestions 
greatly improved the guidelines for grant submissions in the Educa-
tion Category.

Help Support SSAR Through Amazon Smile

SSAR has teamed up with Amazon to support our programs 
and activities. If you use Amazon.com you can help give back to 
the society every time you make a purchase through the Amazon 
Smile program. Check out the link below for details and how to 
set up your Amazon account to ensure that all of your purchases 
result in financial contributions to SSAR. 

https://ssarherps.org/2015/10/help-support-ssar-for-free/

SSAR’s Renowned Audiovisual Shows Now  
Online for Society Members to Enjoy

THOUSANDS OF HERPETOLOGISTS SINCE 1979 have seen 
one or more of SSAR’s famous AV productions, beginning with 
“Amphibians of the Appalachians.” These shows have been en-
joyed over and over again at the Society’s annual meetings and, 
beginning in 1989, at the world congresses of herpetology. These 
shows have continued to be revised and technologically upgraded 
over the years, but many herpetologists have never had an oppor-
tunity to see them. Until now!

SSAR has just placed the three shows on its website, with the 
aid of the Gans Collections and Charitable Fund, so that all Soci-
ety members can enjoy them again and again. Each show is 25–30 
minutes long. You may access this site at https://ssarherps.org/
ssar-slideshows/ (This is a members-only activity.) Those who 
wish to become a member of SSAR may do so by clicking the box 
“About SSAR” and then “Membership Information.” There are 
several types of membership including an inexpensive “Student 
Member” category.    

Three different AV shows have been posted on the SSAR web-
site. All of them are set to music, so be sure your sound is not 
muted:

1. Amphibians of the Appalachians. Two versions: with 
localities and Latin species names or without them.  
This show depicts the lives of the salamanders and frogs 
of the Appalachian Mountains of eastern United States 
over the course of one year. All photographs were taken in 
the field over many years.

2. Herpetologists Past and Present. This show is in two 
parts. The first features the distinguished herpetologists 
of past generations who founded and developed our field 
of study, with their portraits and captions. The second 
depicts present-day herpetologists in more informal and 
lively circumstances. Coverage is global.

3. Herpetological Namesakes. Many species of amphibians 
and reptiles are named for people. This show features 
pictures of those species and people, with explanatory 
captions. It is arranged in a quiz-like format that will chal-
lenge your knowledge of herpetology. Coverage is global.

4. (Under development.) Herps of the Great American 
West. This completely revised show will debut during the 
Society’s meeting at the University of Michigan in 2021, 
after which it will be put up on the SSAR website. It fea-
tures spectacular landscapes and, mostly, snakes and liz-
ards from west of the Mississippi River.

  
More details about each show are provided on the Society’s 

webpage. 
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Cultivating Inclusive Communities in  
Taxon-focused Societies

Taxon-focused societies serve as a gateway to science careers

I loved snakes, tadpoles, and millipedes long before I heard 
words like macroevolution, biomechanics, or phylogeography. 
My story is almost a cliché: as a child, I constantly read books 
about reptiles, watched shows on Animal Planet, roamed woods 
and waded around creeks to look for critters, begged for a pet 
snake. By grade school, I knew I wanted to be a herpetologist. 
I’m not the only one who first came to biology due to their love 
of a particular animal. Many young people discover an organism 
that ignites their excitement long before they find a home 
within a particular subfield of biology. As a result, taxon-focused 
professional societies like SSAR are uniquely positioned to reach 
very young prospective scientists.

Many students, myself included, gain their first exposure 
to the scientific community at a taxon-focused conference. 
I attended my first Joint Meeting of Ichthyologists and 
Herpetologists as an undergrad in 2011. I have felt like a part of 
the herpetological community ever since that meeting, thanks to 
a few individuals who went out of their way to make a nervous, 
introverted undergrad feel extremely welcome. Several of those 
folks continue to serve as mentors, collaborators, and friends 
nearly a decade later. More recently, I’ve begun to make strong 
connections with people near my career stage, senior PhD 
students and postdocs. During low points of grad school, I’ve 
taken hope and strength from knowing that they could be my 
colleagues for many years to come. These relationships have 
made my experience in biology immeasurably richer. Since 
taxon-focused societies serve as many students’ gateway to the 
scientific community, we have a huge responsibility to provide 
everyone with the same welcoming experience that I had. If 
we don’t, we risk pushing young students out of herpetology 
altogether.

Society leadership should take concrete actions to build a 
community that welcomes all young scientists

To live up to our responsibility as a gateway to the greater 
scientific community, we must ensure that our own community 
is one where everyone can feel a sense of belonging. We have 
built our society on the basis of a shared commitment to 
research, conservation, and education focused on amphibians 
and reptiles. However, a community is really about the people 
in it and the interactions among them. A person’s sense of 
belonging in a community results from the sum of many 
individual behaviors. These behaviors can be as simple as saying 
hello to the people around us, getting to know them as people 
(beyond their science), and, most importantly, building lasting 
rapport; repeated positive interactions with the same people do 

more to create a sense of belonging than do a string of positive 
interactions with different people. The individual nature of these 
interactions has led to a mixed bag of results for students. While 
some students have really found a home in SSAR, others have 
had a mediocre or negative interaction right off the bat that 
deterred them from engaging in SSAR (and potentially the field 
of herpetology) ever again. 

People’s experiences depend strongly on their identity. 
Those from minoritized groups are more likely to have negative 
interactions not only due to the presence of some bigoted 
individuals, but also due to the words and actions (or inaction) 
of well-meaning but uninformed individuals in our society. I 
have personally talked to too many students who came to the 
annual meeting once and had a bad or weird experience, so 
they decided never to come back. This problem isn’t unique to 
SSAR—it permeates many professional societies, institutions, 
departments, and labs. However, since we are many students’ 
first experience with the greater scientific community, we have 
an outsized impact.

To help us serve as better hosts to new members, conference 
organizers should set aside time for programming dedicated 
to the human element. For example, a few months ago, the 
Society for Integrative and Comparative Biology hosted a 
workshop led by Professor Kendall Moore of the University of 
Rhode Island, which centered around her documentary “Can We 
Talk? Difficult Conversations with Underrepresented People of 

HERPETOLOGY MUSINGS

JESSICA L. TINGLE
Department of Evolution, Ecology, and Organismal Biology,
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Color: Sense of Belonging and Obstacles to STEM Fields” (www.
kendallmooredocfilms.com). The workshop provided a beautiful 
example of how a professional society can bring its members 
together beyond their science. Conference organizers could also 
regularly invite keynote speakers who weave the human side of 
science into their talks. By designating time at each conference 
for this type of programming, society leadership would not 
only demonstrate a commitment to diversity, but also provide 
members with the tools they need to make our society more 
equitable and inclusive.

Although individuals play an essential role in helping new 
members develop a sense of belonging, professional societies 
must also work from the top down to create a more inclusive 
community. In order to achieve lasting, substantive progress, 
leadership must create an institutional framework to make 
our society more inclusive to people of all identities. A non-
exhaustive list of possible institutional reforms might include: 

• Modifying our protocol for officer nominations to 
promote a more diverse candidate pool

• Requiring candidates to provide voters a list of specific 
actions they’ve taken and plan to take to make SSAR and 
STEM more inclusive

• Critically examining our processes for selecting award 
and grant recipients, and using evidence-based practices 
to ensure equity in those processes

• Investing financially in students from minoritized groups 
through dedicated travel and research awards

• Tracking demographic information about our 
membership, leadership, and award recipients to assess 
our progress and promote accountability

To help our field reach its fullest potential, we should create 
inclusive communities not only within our own professional 
society, but also in our home institutions and local communities. 
Many students with a strong interest in herpetology (or any other 
field) never embark on a related career because they have no idea 
that such careers exist, or they think that such careers are not for 
people like them. In order to make our field more accessible to 
everyone, we must embrace inclusive teaching and mentorship 
practices to better serve students from all backgrounds, showing 
them that they can belong in herpetology and biology more 
generally (see Sathy and Hogan 2019 for an accessible overview 
of inclusive teaching, with references to further resources: www.
chronicle.com/interactives/20190719_inclusive_teaching). We 
should also make a greater collective effort to concentrate our 
educational outreach efforts in underserved communities where 
K–12 students might have fewer opportunities to connect with 
the natural world or to learn about science careers. Professional 
society leadership can aid these efforts by sponsoring symposia 
and workshops on mentorship, pedagogy, inclusion, and 
outreach, and by providing other resources that will equip 
members to contribute more meaningfully in these areas. 

Fellow students: we can play a role in shaping our community

Young members can contribute to the society’s improvement. 
Yet, many of us play a mostly passive role, at least initially—
myself included. I first joined SSAR just so I could attend the 
annual meeting at a discounted price, and it took several years 
for my involvement to grow. In 2017, Michelle Koo recruited me 
to the Herpetology Hotline, where I joined several other students 
in answering herp questions posed by the general public. The 

Herp Hotline helped me meet new people and expand my reach. 
In 2018, Rick Shine asked if I would chair the SSAR Student 
Participation Committee. I accepted. It had not previously 
occurred to me that a graduate student could step into a 
leadership position. Since then, I have also become a member 
of the Long-Range Planning Committee, which identifies focal 
points for SSAR’s continued improvement and generates new 
ideas to reach our goals. As a result of this sustained involvement, 
I feel like I’ve become part of SSAR, and that I can contribute to 
meaningful change in this community.

We don’t need to wait for more senior members to invite us into 
involvement. We can contribute informally to our community by 
going out of our way to become friends and colleagues to our 
peers, and mentors to younger students. We should especially 
reach out to fellow students who have joined SSAR without a 
strong pre-existing network, and who could therefore especially 
use support. Mounting evidence demonstrates the importance 
of peer support in helping students develop a sense of belonging, 
which in turn makes them more likely to persist and thrive. When 
we’re ready to become more formally involved in the society’s 
governance, we can reach out to committee chairs to ask them 
to make space for us. By getting involved now, as students, we 
can set ourselves up to take on elected positions while we are 
still early in our careers. We often have different social and 
educational experiences than older members, so we can offer a 
fresh perspective. We should use that perspective to make our 
professional societies the best they can possibly be.

A few final thoughts

Building a research career in the 21st century, I regularly get 
the message that to be competitive in the academic job market, 
I need to style myself an evolutionary biologist, a functional 
morphologist, a biomechanist; definitely not a herpetologist. 
I must convey that I am focused on the questions, and I just 
happen to work mostly on snakes so far. This messaging might 
imply that herpetological societies, and, by extension, other 
taxon-focused professional societies are losing relevance, 
becoming “antiquated.” Yet, I argue that now, more than ever, 
taxon-focused professional societies have the potential to make 
a huge positive impact on STEM through their ability to reach 
budding scientists and science enthusiasts. Not only can they 
make a positive mark on students, but they also offer a space 
where students can come into their own and make a positive 
mark on the field.

If taxon-focused societies serve as an entry-point for 
young people into the professional science community, then 
we may play an outsized role in shaping many people’s early 
career stages, and ultimately in their retention in STEM. Young 
scientists represent a more diverse population than do later-
career scientists in terms of both outward and hidden diversity. 
Therefore, professional societies that reach budding scientists 
at the earliest stages of their careers could make a substantial 
contribution to increasing diversity in STEM. Increasing 
diversity is a worthy goal; people with different life experiences 
approach questions and problems in different ways, leading to 
greater innovation. However, increasing diversity alone doesn’t 
get us very far if we don’t create an environment where everyone 
can thrive. 

Currently, societies like ours have a lot of work to do. Students 
have had unsavory or belittling experiences at conferences; 
researchers have feared for their safety during fieldwork due to 
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the attitudes and actions of the people around them; taxonomists 
have named species after men who committed acts as abhorrent 
as participating in campaigns to exterminate indigenous people; 
professional societies have honored members well-known to 
hold hateful views. It’s not surprising that many people have 
switched to more welcoming fields. Although we have seen some 
positive change in recent years, these issues continue to plague 
us. We need to rapidly accelerate our rate of improvement if we 
hope to stay relevant. 

Ultimately, we need people from the widest possible 
variety of perspectives pushing forward the research endeavor, 
pursuing innovative tactics to conserve the species we love, and 
encouraging public appreciation of the natural world. Society 
leaders should explore every possible avenue to create a climate 
where everyone can feel a sense of belonging. They should 
continually assess their activities, learn from both successes and 

failures, and take concrete actions that will move the society ever 
forward. Simultaneously, members should also work through 
our home institutions and local communities to build a bridge 
for budding herpetologists. By working at all levels to ensure that 
any young person can find a home here, we stand a much greater 
chance of not only surviving, but of strengthening the entire 
scientific enterprise.

Editor’s note: Jessica Tingle is a PhD candidate at the University 
of California, Riverside, whose research currently focuses on the 
evolution of specialized locomotion and associated morphology 
in snakes. She is the Chair of SSAR’s Student Participation 
Committee, Website Coordinator, and a member of the Long-
Range Planning Committee. 

International Herpetological Symposium

This year, 2020, marks the 43rd 

anniversary of the International 
Herpetological Symposium.  The 
first annual symposium on Cap-
tive Propagation and Husbandry 
of Reptiles and Amphibians was 
held in July 1976, at Hood College 
in Fredrick, Maryland. The Inter-
national Herpetological Sym-
posium (IHS) evolved from this 
meeting. The primary purpose of 

the IHS is to provide a forum for the dissemination of informa-
tion and results of research pertaining to the natural history, 
conservation biology, captive management, and propagation 
of amphibians and reptiles. Each year the IHS is held in a dif-
ferent location hosted by a zoological, herpetological, or herpe-
tocultural institution.

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

Over the years, an increasing number of people with var-
ied interests in herpetology have attended IHS meetings, and 
this curious mix has allowed IHS to develop its “unique” flavor. 
Although IHS is often visualized as an organization with an in-
teresting blend of academia and herpetoculture, the types of 
people who attend the meetings far exceed those bounds. 

Progressive programs such as the youth awards and dedi-
cated collegiate presentations have opened the doors to the 
next generation of reptile and amphibian enthusiasts and con-
servationists. The IHS Junior Herpetologist and NextGen pro-
gram was implemented in 2015 by the IHS board and sponsors 
to help promote the fields of herpetology, conservation, educa-
tion, and herpetoculture to the younger generation. Thanks to 

the generous support from Timberline Live Pet Foods and our 
kind sponsors, full travel grants are awarded annually for win-
ners and their chaperones to attend the meetings and present 
their papers. In attempt to promote new research at the under-
graduate level, IHS implemented the Collegiate Speed Session 
during the 2018 meeting. This session has been a big hit, and 
if you are interested in participating in this session at future 
meetings, more information can be found on our website un-
der Speaker Information. 

Each year, the IHS Grants Program committee selects proj-
ects to receive funding in four categories: Herpetological Natural 
History, Herpetological Conservation Biology, Captive Propaga-
tion, and Herpetological Education. IHS strongly encourages re-
searchers and educators to apply. Proposals are due by April 30 
of each year with recipients notified by September. Applicants 
may be anyone from the herpetological community and recipi-
ents are expected to present their findings at a future sympo-
sium. Grants are made possible by the generous contributions 
of attendees and donors during the auctions at the close of each 
symposium. 

During the annual conference, IHS honors those who have 
demonstrated significant contributions in the field of herpetol-
ogy. The Joe Laszlo Memorial Award is presented to the speaker 
at the annual IHS meeting who has demonstrated that his or 
her work represents new and exciting views and advances in 
herpetology or herpetoculture. The IHS Award in Conservation 
is presented to a speaker who has demonstrated that his or her 
work represents exceptional accomplishments in the field that 
benefit herpetological conservation. The IHS Lifetime Achieve-
ment Award is a prestigious award which recognizes a lifetime 
commitment in the fields of herpetology, conservation, educa-
tion and/or herpetoculture.

IHS has something for everyone, and all are welcome. Un-
fortunately, IHS was unable to meet in June of 2020 due to the 
COVID-19 pandemic. Instead, we encourage you to join us next 
year in the beautiful city of Atlanta, Georgia on June 9–12, 2021. 
IHS is proud to announce the Keynote Address will be given by 
Joseph Mendelson III, Ph.D., and the Banquet Speaker will be 
Whit Gibbons, Ph.D. Visit the IHS website for more information 
on speakers and registration; IHS offers special registration rates 
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for youth attendees (17 and under) as well as student discounts. 
IHS is excited to be partnering with colleagues from Zoo Atlanta 
and the Amphibian Foundation in hosting this meeting. We hope 
to see all of you in Atlanta! 

More information on speaker instructions, grants, proceed-
ings, vendors, hotel and registration can be found on the IHS 
website http://www.internationalherpetologicalsymposium.
com. If you are interested in making a donation to our Grants, 
Junior Herpetologists, or other programs, please contact jens@
fieldprojects.org. Donations are tax deductible for U.S. residents 
and are greatly appreciated. 

—Jennifer L. Stabile, President- IHS
jens@fieldprojects.org 

World Congress of Herpetology Newsletter

The World Congress of Herpetology (WCH) now has a 
beautiful newsletter under the editorship of Judit Vörös. 
The first issue features an article by Kraig Adler detailing the 
founding of the WCH, as well as planning and executing the 
inaugural congress in Canterbury. David Bickford interviewed 
David Wake about the leadup to the formation of the WCH, 
especially his discussions with international colleagues, and the 
subsequent impact of international herp congresses in advance 
herpetological science. The next WCH will be held in 2024 in 
Kuching, Sarawak, Borneo, and will be hosted by Indraneil Das. 
The WCH newsletter can be found at this link:

http://www.worldcongressofherpetology.org/newsletter-1

Journal of North American Herpetology

The editors of the Journal of North American Herpetology 
(JNAH) are proud to announce its new home at the University 
of Kansas Libraries, where it may be found at https://journals.
ku.edu/jnah/index. JNAH is also found on Twitter (@Official_
JNAH), Facebook (Facebook.com/journal.of.north.american.
herpetology).

JNAH provides an Open Access online venue for peer-re-
viewed contributions on all aspects of North American amphib-
ian and reptile biology, within the geographic boundaries of 
the United States and Canada. Page charges do not exist in this 
journal, and authors retain copyright to their articles. Research 
articles and monographs are published and freely served upon 
successful completion of the review process, copy editing, and 
formatting. As JNAH’s community of registered contributors, re-
viewers, and subject editors continues to expand, we welcome 
the SSAR and greater JIMH readership to register, support the 
new face of the Journal of North American Herpetology, sign up 
for updates, and consider contributing to this unique local ven-
ue for high quality North American herpetology.

If you are interested in serving as an associate editor, please 
contact Dr. Walter E. Meshaka, Jr., at toadwally@gmail.com 
with the subject heading of “JNAH Associate Editor Interest.” 
Please provide your full name, academic status, professional 
affiliation, contact information, and field(s) of interest. Associate 
editorship provides valuable professional experience and 
service. We value the camaraderie, collegiality, diversity, and 
professional inclusion that results from a wide range of voices 
and herpetological backgrounds.

Meetings Calendar

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

9–12 June 2021—International Herpetological Symposium, 
Atlanta, Georgia, USA. Information: www.InternationalHerpe-
tologicalSymposium.com [originally scheduled for 2020 but 
postponed until 2021].

14–21 July 2021—Biology of Helodermatid Lizards Mini-
Symposium, Rodeo, New Mexico, USA. Information: https://
www.biologyofheloderma.com [originally scheduled for 2020 
but postponed until 2021].

5–9 August 2021—Society for the Study of Amphibians 
and Reptiles (SSAR) and Partners in Amphibian and Reptile 
Conservation (PARC), University of Michigan, Ann Arbor, USA. 
Information and registration links available January 2021.

MEETINGS
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Eugui Roy Martínez Pérez (1998–2020)
Eugui Roy Martinez Perez was 

born in Santiago la Galera, Oaxaca, 
Mexico, on October 13, 1998. Until 
the age of 17, he lived in Rancho la 
Magnolia, a 250-ha area of montane 
cloud forest in the Sierra Madre 
del Sur region of Oaxaca, where 
he spent his childhood as a coffee 
grower (cafetalero). Following in his 
father’s footsteps, he was involved in 
conservation throughout his short 
life (Fig. 1).

In 2009, he met Raul Gomez 
Trejo, a biologist studying a local 
species of lizard in the genus Anolis. 
Thus, Eugui opened the door to the 
southern Sierra to Raul, and Raul 
introduced the world of science 
to the young boy from a troubled 
and conflict-ridden area. To Raul’s 
surprise, at the age of 11, Eugui 
was able to show Raul the preferred 
habitat of Anolis macrinii, as he had 
begun observing these lizards as 
a small child. From that moment, 
Eugui’s love of learning brought 
him closer to the world of biology 
as he began to serve as a guide for 
herpetologists interested in species 
native to the region, particularly in Rancho la Magnolia. By 
age 17 he was obtaining ecological data on Sceloporus tanneri, 
expanding the known distribution of Xenosaurus agrenon after 
locating a new population of the species, and collecting data on 
Ptychohyla leonhardschultzei, Sarcohyla pentheter, Exerodonta 
smaragdina, and Charadrahyla altipotens. 

In 2016, Eugui contributed significantly to the rediscovery of 
Charadrahyla altipotens by taking researchers to sites where he 
had earlier discovered the frogs. He collaborated on the descrip-
tion of what is possibly a new snake of the genus Sibon that he 
found in Rancho la Magnolia. Eugui also participated in com-
piling an inventory of amphibians and reptiles of the Loxicha 
highlands. His parallel fascination with nature photography 
led him to submit various photos of different native species for 
use in books. He assisted in amphibian research in the north-
ern Sierra of Oaxaca, always interested in comparing species in 

different sites. The list of researchers 
he assisted or collaborated with in-
cludes Edna González Bernal, Víctor 
H. Jiménez-Arcos, Alejandro Calzada 
Arciniega, Guillermo Woolrich, James 
McKay, César Barrios Amorós, and 
Francisco Rivera Ortíz.

Independently, Eugui was col-
lecting biological data on what were 
likely his two favorite species, Char-
adrahyla altipotens and Ophryacus 
sphenophrys. For C. altipotens, he 
sought to describe its life cycle by 
finding the tadpole and describing 
its reproductive behavior (Fig. 2). For 
O. sphenophrys, he was interested in 
studying habitat and temperatures 
preferences, and examining possible 
ecological differences with O. undu-
latus in areas of sympatry.

To save money to enroll in a 
university biology program, Eugui 
became an elementary school teacher 
and passed down his vision for 
conservation to the children of his 
region; it wasn’t unusual to hear many 
of his students express themselves 
using biological terminology. Eugui 
advocated for conservation in the 

southern Sierra and opposed projects that would harm its 
environment. He educated others about the variety of amphibian 
and reptile species in Rancho la Magnolia, land owned by his 
family and that he dreamed would one day become a nature 
reserve.

OBITUARIES

FIg. 1. Eugui attending the VI AICAR meeting in 2019, 
where he hoped to present his research at the next 
meeting. 
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EDNA GONZÁLEZ-BERNAL 
CONACYT- Instituto Politécnico Nacional, CIIDIR Oaxaca, 
Santa Cruz Xoxocotlán, Oaxaca, Mexico; e-mail: ednagbernal@gmail.com
VÍCTOR H. JIMÉNEZ-ARCOS
Laboratorio de Herpetología Vivario, FES Iztacala, UNAM, 
Mexico City, Mexico; e-mail: biol.victor.jimenez@comunidad.unam.mx 
Asociación para la Investigación y Conservación de los Anfibios y Reptiles 
de México (AICAR)

FIg. 2. Eugui gathering amphibian data at Santa Cruz Tepetotutla in 
the Chinantla region, Oaxaca, February 2019. 
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In 2019, Eugui enrolled in a university biology program 
in Oaxaca City. He was in his second semester when he was 
assassinated on May 7, 2020 in his home community of Rancho 
la Magnolia, while quarantining due to the Covid-19 pandemic. 
His killing remains the subject of an active investigation. 
Many of Eugui’s projects went uncompleted, his dreams 
unfulfilled. Nevertheless, many researchers who worked with 
him had imagined his bright future in herpetology, given his 

great interest, curiosity, talent, and passion for studying and 
understanding diverse aspects of the biology of these organisms. 
He will continue to be profoundly missed by his colleagues, and 
in particular the members of the Amphibian Ecology Lab at 
CIIDIR Instituto Politécnico Nacional and the Herpetology Lab 
FES Iztacala UNAM, with whom he actively collaborated. May 
his vision for conservation and field research continue to inspire 
biologists worldwide.

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

Long-Term Environmental Volatility,  
Not Current Conditions, Influence Dispersal  

in Stream-Dwelling Salamander

Dispersal has important consequences for populations and 
species. What factors influence dispersal? Is the drive to disperse 
only influenced by immediate conditions, or can a history of 
habitat-quality volatility (despite good current conditions) also 
influence dispersal? The authors of this paper addressed this 
latter question in a capture-mark-recapture study of Spring 
Salamanders (Plethodontidae: Gyrinophilus porphyriticus) along 
three tributaries of Hubbard Brook within New Hampshire’s 
Hubbard Brook Experimental Forest. Previous work has revealed 
that this species disperses both during its extensive larval 
phase and as adults. Further, dispersal distance is limited and 
is thought to be largely restricted to fishless stream corridors, 
limiting the confounding effects of permanent emigration, 
overland dispersal, or dispersal via the fish-bearing Hubbard 
Brook. For each stream, the authors delineated two 500m 
stretches for survey: an “upstream” stretch bounded upstream 
by a weir (which limited dispersal further upstream) and a 
“downstream” stretch ending at the confluence with Hubbard 
Brook. The delineated stretches of each stream were surveyed for 
salamanders nine times per summer for four summers, totaling 
36 surveys per stream. Salamanders were uniquely marked (or 
identified as a recapture), measured for SVL and mass, and 
released. These data were used to calculate salamander survival 
probability estimates for each stream and to identify and 
quantify dispersal events. The authors used survival probability 
as an indicator of long-term environmental variability, with 
lower survival probability indicating increased environmental 
variability. To assess current environmental suitability, the 
authors used the SVL and mass measurements to calculate body 
condition of salamanders occurring in the six delineated stream 
stretches. Analysis of these data revealed a strong, negative 
correlation between dispersal distance and survival probability. 
Further, they failed to find a relationship between dispersal 
distance and current environmental conditions (as indicated by 

body condition). They argue that these findings are evidence in 
support of dispersal behavior evolving as a fixed trait in response 
to long-term fluctuations in environmental suitability as 
opposed to a plastic trait that is responsive to current conditions.

addIs, b. r., and w. h. Lowe. 2020. Long-term survival probability, 
not current habitat quality, predicts dispersal distance in a stream 
salamander. Ecology 101:e02982

Correspondence to: BRETT ADDIS, Division of Biological Sciences, 
University of Montana, Missoula, Montana 59812, USA; e-mail: addisbrett@
gmail.com

Climate Change and the Lizard Communities  
of Joshua Tree National Park

Climate change is already affecting species distributions, 
and the temperature increase and aridification that the deserts 
of western North America are experiencing are greater than the 
global averages. To shed light on the effect of climate change 
on North American desert lizard communities, the authors of 
this paper compared historic (1958–1972) and contemporary 
(2014–2018) lizard observation data from Joshua Tree National 
Park (JTNP), USA. Both time periods coincide with periods of 
drought, and mean temperature has increased more than 2°C in 
the intervening time. The historic data were collected by a team of 
California State University Long Beach researchers and students 
led by Richard Loomis. These heretofore unpublished data were 
recently brought to light after being discovered languishing in 
CSULB’s biology department basement. This historical dataset 
was augmented by observations provided by Bayard Brattstrom. 
For contemporary data, the authors amassed citizen science 
data from iNaturalist. Their analyses were restricted to seven 
lizard species that had been observed a minimum of 40 times 
in each dataset. Preliminary analyses of these two datasets 
showed that the sampling efforts across the span of elevations 
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were not compatible; the authors manipulated the data to bring 
the two efforts more in line, allowing for statistical comparison. 
The authors also conducted annual visual encounter surveys 
at 11 sites scattered across the park from 2014–2019. These 
data were used to evaluate the effects of climate on abundance 
in the seven focal species. As 2014–2016 were dry years while 
2017 and 2019 were wet, an increase in abundance over this 
time would be expected if precipitation has a positive effect 
on a species’ population density. Comparison of the historic 
and contemporary data showed that three species (Callisaurus 
draconoides, Uta stansburiana, and Aspidoscelis tigris) had 
increased their mean elevation by more than 10%, with the latter 
two having increased their maximum elevation by roughly 20%. 
The distribution of Phrynosoma platyrhinos has also expanded to 
higher elevations since the collection of the historical data. Chi-
square analyses of binned elevational data showed that all but 
one species shifted in elevation between the sampling periods. 
From 2014 to 2019, two species—U. stansburiana and Sceloporus 
magister—experienced population density increases at high 
elevations within the park that were correlated with increased 
precipitation; low elevation U. stansburiana and S. magister 
populations experienced no such response. The authors suggest 
that together these findings demonstrate the lizard communities 
of JTNP have been and will be affected by climate change.

barrows, c. w., L. c. sweet, j. rangItsch, k. LaLuMIere, t. green, s. 
heacox, M. davIs, M. vaMstad, j. heIntz, and j. e. rodgers. 2020. Re-
sponding to increased aridity: Evidence for range shifts in lizards 
across a 50-year time span in Joshua Tree National Park. Biological 
Conservation 248:108667.

Correspondence to: CAMERON BARROWS, University of California 
Riverside, Center for Conservation Biology, 75-080 Frank Sinatra Drive, 
Palm Desert, California 92211, USA; e-mail: cbarrows@ucr.edu

Behavioral and Genetic Analyses Reveal  
Details of the Puff Adder Mating System

Males of many snake species engage in combat for access to 
females. One might be tempted to assume that the only factor 
determining male reproductive success would be body size. 
However, rigorous field testing of this hypothesis is complicated 
by the secretiveness of snakes (which stymies behavioral 
observation) and the difficulty of determining the paternity of 
offspring. The authors addressed this hypothesis in a study of 
Puff Adders (Viperidae: Bitis arietans) in the Gauteng Province of 
South Africa. Across four years, snakes were caught, implanted 
with radio transmitters, released at the site of capture, and radio 
tracked nearly daily through the wet season (November to July). 
While in captivity, a scale was removed for genetic analysis, and 
snakes were measured for SVL and mass (the latter were used 
to estimate body condition). Observations of male-female 
pairing were collected as evidence of mating. Tracked snakes 
were regularly remeasured for SVL and body condition index. 
To further investigate the effect of body condition, two months 
prior to the mating season, half the tracked males were assigned 
to a supplemented diet treatment and provided one pre-killed 
rodent per week. This treatment ended once evidence of mating 
activity was observed. Gravid females were brought into the 

laboratory where they gave birth. Female fecundity (number of 
offspring) was recorded and each offspring had a scale removed 
for paternity testing through genetic analysis. All genetic samples 
were assayed for 11 microsatellite markers, and paternity 
was assigned using the program coLony. Mating success and 
reproductive success data were used to calculate various metrics 
of sexual selection including the Jones index, which accounts 
for variance in mating success. Estimates of male population 
size, which are required by the analyses, included two values: 
the number of tracked males (79) and an estimate based on the 
effective population size as estimated using the genetic data 
(325). These analyses revealed several interesting patterns. As 
expected, males experienced greater sexual selection, however, 
neither sex showed a relationship between SVL and reproductive 
success. And while females did show a positive relationship 
between body condition and reproductive success, males did 
not. While some females engaged in multiple mating events in a 
season, this did not result in increased reproductive success. The 
authors discuss possible explanations for female promiscuity 
despite no evidence of increased reproductive success, including 
that readily mating with interested males minimizes the costs of 
courtship.

gLaudas, x., s. e. rIce, r. w. cLark and g. j. aLexander. 2020. The in-
tensity of sexual selection, body size and reproductive success in 
a mating system with male–male combat: is bigger better? Oikos 
129:998–1011.

Correspondence to: XAVIER GLAUDAS, School of Animal, Plant and 
Environmental Sciences, University of the Witwatersrand, Johannesburg, 
PO Wits, 2050, South Africa; e-mail: glaudasx@gmail.com

Relationships Between Sperm Telomere 
Length, Superoxides, and Color Pattern  

Morph in Painted Dragons

Because of the peculiarities of DNA replication, chromosome 
lengths of eukaryotes decrease every round of replication. To 
guard against this, eukaryotic chromosomes have extended 
regions of non-coding DNA on their ends called telomeres. 
Telomere length varies within populations and may both be 
heritable and under the influence of environmental factors. In 
particular, reactive oxygen species such as superoxide (a product 
of respiration) are known to damage telomeres. The authors 
of this study investigated the link between sperm telomere 
length (STL) and sperm quality in Painted Dragons (Agamidae: 
Ctenophorus pictus), an Australian species that exhibits head and 
bib color polymorphisms that have been shown to be linked to 
different reproductive tactics. Wild male dragons were brought 
into the laboratory, evaluated for head and bib color, and 
maintained in captivity where they were measured and weighed 
monthly. These data were used to calculate body condition, 
which is the individual’s residual in a regression of mass and 
SVL. Blood samples were taken and assessed for superoxide 
concentration during pre- and mid-reproductive season. During 
the latter sampling period, a second blood sample was taken for 
telomere evaluation. In order to acquire sperm samples, these 
male dragons were given access to females, and after copulation 
the ejaculate was removed from the female’s cloaca. Sperm 
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samples were evaluated for count, motility, and velocity. Sperm 
and blood telomere lengths were assessed using quantitative 
PCR. GLM analyses to identify correlates of STL, head color, and 
bib color found that orange- and red-headed males had ~35% 
longer STL than yellow- and blue-headed males. The authors 
also found that males with yellow bibs had greater STL and lower 
ejaculate volume, sperm count, and sperm velocity than those 
without. Overall, blood telomere length showed a weak positive 
correlation with STL. Superoxide concentrations were negatively 
correlated with STL, sperm motility, and sperm velocity. The 
authors suggest these findings point to two strategies being 
employed, with red-headed and yellow-bibbed dragons investing 
in pre-copulatory competition and yellow-headed and bibless 
males investing more in post-copulatory sperm competition. 
They also write that the negative correlations between STL and 
sperm performance and ejaculate size are counterintuitive 
and require further investigation. The authors point out that 
comparatively little is known about the reproductive strategies of 
orange- and blue-headed males and urge this gap in knowledge 
be remedied.

FrIesen, c. r., n. roLLIngs, M. wILson, c. M. whIttIngton, r. shIne, 
and M. oLsson. 2020. Covariation in superoxide, sperm telomere 
length and sperm velocity in a polymorphic reptile. Behavioral 
Ecology and Sociobiology 74: 74. https://doi.org/10.1007/s00265-
020-02855-8

Correspondence to: CHRISTOPHER FRIESEN, School Earth, Atmo-
spheric and Life Sciences, University of Wollongong, Wollongong, NSW 
2522, Australia; e-mail: cfriesen@uow.edu.au

Differing Responses by Different Native  
Lizards to an Invasive Lizard Species

Understanding how different species perceive and react to 
non-native species may help predict whether non-native species 
will affect native species and thus become invasive. Common 
Wall Lizards (Lacertidae: Podarcis muralis), native to southern 
Europe, have become established in North America and Britain. 
The authors of this study investigated the behavioral responses 
to P. muralis exhibited by three lizard species native to regions 
where P. muralis has become established: two lacertids in Britain 
(Lacerta agilis and Zootoca vivipara) and Elgaria coerulea 
(Anguidae) on North America’s Vancouver Island. The authors 
also assessed P. muralis response to these native lizards. They 
predicted that the deep taxonomic divide separating P. muralis 
and E. coerulea would minimize responses to each other relative 
to P. muralis and the two native lacertid species. Lizards of all four 
species (including both Vancouver Island and Britain P. muralis) 
were brought into the laboratory, though unlike the other three 
species, captive stock L. agilis (belonging to an eastern European 
subspecies) were used, because the species is critically imperiled 
in Britain. Swabs dipped in deionized water were rubbed on 
males of each species, and these scent swabs were used in 
olfactory perception trials. Trials consisted of an enclosure with 
a hide on either side. On one side swabs with lizard scents were 
placed at the enclosure’s corners, at the entrance to the hide, 
and on top of the hide; the other side was similarly treated with 
negative control swabs. Individual lizards were then placed in 

these enclosures and their behavior was monitored and recorded. 
Specifically, the researchers recorded tongue flicking, attraction, 
aggression, and avoidance behavior. In P. muralis trials, the scent 
of E. coerulea evoked significantly more tongue flicking than 
the scent of the other two native lizards; no other behavioral 
trends were observed. When presented with the scent of P. 
muralis, L. agilis exhibited aggressive behavior, and Z. vivipara 
demonstrated avoidance behavior, with both species displaying 
elevated tongue flicking frequency. Interestingly, E. coerulea 
preferred the side of the enclosure with the P. muralis scent. The 
authors argue these findings are important, as they may shed 
light on the interspecific interactions between native lizards and 
a tenacious invader, which could inform management strategies.

wILLIaMs, r. j., a. M. dunn, g. hanke, j. w. dIxon, and c. hassaLL. 2020. 
Response behaviour of native lizards and invading wall lizard to 
interspecific scent: implications for invasion success. Animal Be-
haviour 166:109–117.

Correspondence to: R. J. WILLIAMS, School of Biology, Faculty of 
Biological Sciences, University of Leeds, Leeds, LS2 9JT, UK; e-mail: bsrjw@
leeds.ac.uk

Python Parasite Invades Diverse Snake  
Species in Florida

When species invade new regions, they bring their parasites 
with them. These parasites can then wind up in new, naïve hosts 
without co-evolutionary history to help fight off the invader. As a 
result, when parasites are able to survive and reproduce in new 
hosts, they often incur more damage than in their co-evolved 
hosts. In this study, the authors assessed the extent of parasite 
spillover from Burmese Pythons (Python bivittatus) introduced 
into Florida. Spillover of the Old World pentastome lung parasite 
Raillietiella orientalis was previously confirmed in native Florida 
snakes and attributed to pythons, and this study quantified 
prevalence and infection intensity (number of parasites per 
host), alongside other parasite metrics, to determine the extent 
of R. orientalis invasion and competence of native Florida 
species as hosts. Roadkill snakes native to Florida, Alabama, 
and Georgia representing areas sympatric and allopatric with 
pythons were collected and dissected for R. orientalis. For 
comparison, pythons were collected opportunistically, during 
surveys, and during organized removal efforts. The authors 
collected data on 523 native snakes representing 26 species, 
of which 13 species overlapped distributions with pythons 
and had large enough sample sizes to include in comparative 
statistical analyses with pythons. R. orientalis were found in 
all 13 of these native species, with levels of parasite prevalence 
similar between the core python area and the python invasion 
front. In the core python area, R. orientalis infection intensity 
was significantly greater in native snakes than in pythons. As 
additional metrics of pentastome success in native snakes, the 
authors compared proportion of the pentastomes that were 
female and female pentastome length, as it correlates with 
fecundity. From these metrics, native snakes, particularly those 
in the core python area, seem to be better pentastome hosts 
than the pythons they originated from. Parasite prevalence in 
native snakes was assessed with regards to host feeding ecology, 



Herpetological Review 51(3), 2020

671

and the authors discuss possible local intermediate hosts of 
R. orientalis. Results in this paper alongside other recent data 
indicate that the pentastome parasite R. orientalis is successful 
in a variety of snake species native to the southeast US and is 
expanding its range without its python host. The species found 
to be most infected in this study include some very widespread 
species, for example: Common Gartersnakes (Thamnophis 
sirtalis), Northern Cottonmouths (Agkistrodon piscivorus), and 
Southern Watersnakes (Nerodia fasciata). With an expectation 
that this parasite will continue to expand its distribution in these 
new hosts, further work is necessary to determine the effects of 
infection on host fitness.

MILLer, M. a., j. M. kInseLLa, r. w. snow, b. g. FaLk, r. n. reed, s. M. 
goetz, F. j. MazzottI, c. guyer, and c. M. roMagosa. 2020. Highly 
competent native snake hosts extend the range of an introduced 
parasite beyond its invasive Burmese python host. Ecosphere 
11(6):e03153.

Correspondence to: MELISSA MILLER, Fort Lauderdale Research and 
Education Center, University of Florida, Davie, Florida, USA; e-mail: melis-
samiller@ufl.edu

Fine Grain Sands Reduce Harvesting  
of Turtle Eggs

People around the world harvest turtles and their eggs 
for food. Where laws against turtle harvest exist, they are not 
necessarily followed, and deterring humans or evading their 
abilities to find turtle prey can be helpful in conservation. Yellow-
Spotted River Turtles (Podocnemis unifilis) in Amazonia have 
been consumed by people since pre-colonial times, and there 
is a recommendation for the species’ IUCN status to change 
from Vulnerable to Endangered. This study aimed to determine 
patterns of Yellow-Spotted River Turtle egg harvest by humans 
based on nest site characteristics along 88 km between two rivers 
in the eastern Brazilian Amazon. With the aid of local residents 
with decades of knowledge on these nesting sites, the authors 
amassed survey data in the peak of both nesting and harvesting 
season in 2017 on all of the suitable nesting habitat along the 
study sites (areas with >5 m2 of elevated exposed substrate along 
the riverbanks). Harvested turtle nests were defined as open 
nests of a typical depth for these turtles but lacking eggs, and 
validated by other signs of human activity. Harvested nests can 
be distinguished from depredated nests by the lack of broken 
egg shells. During the two week period focused on in this study, 
over half of the 216 nests found had been harvested by humans. 
Among eight environmental, spatial, and anthropogenic 
predictor variables considered, river segment and substrate 
type were the two that significantly predicted harvesting by 
humans. The two river segments differ greatly in their use by 
humans, and so it’s expected that they differ in rates of nest 
harvesting. Interestingly, though the turtles lay their eggs in a 
variety of substrate grain sizes, nests with greater proportions 
of fine sand in their substrate makeup were less likely to be 
removed. In laboratory experiments, the authors verified that 
even a moderate breeze can blur turtle tracks made in finer sand, 
decreasing humans’ detection of turtle nests. These results can 
point toward areas where nest-site conservation is likely to be 

more successful, as conserving the wrong areas may be futile in 
the face of harvesting by humans. Furthermore, construction of 
dams in the area may require artificial nest-site construction, 
which should not only consider substrates based on nestling sex 
ratios and hatchling success, but a top level of substrate that can 
evade human harvesters.
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High Mortality from Chytrid in Cool-Adapted 
Frogs During Environmental Warming

Chytridiomycosis (chytrid) caused by Batrachochytrium 
dendrobatidis (Bd) largely affects frogs inhabiting cooler 
environments, but some species have also experienced 
heightened disease during warmer periods. This can be 
explained by the thermal mismatch hypothesis: hosts tend to 
have more confined thermal breadths than their parasites, and 
when the environment reaches temperatures within a parasite’s, 
but outside of its host’s, optimal range, the parasite is likely to 
thrive. In this study, the authors assessed responses to Bd under 
warming conditions in three species native to the Brazilian 
Atlantic Forest. They first compared effects of Bd on two habitat-
generalist species in the genus Dendropsophus, warm-adapted, 
low elevation D. elegans and cool-adapted, high elevation D. 
minutus, to test the prediction of elevated susceptibility in 
the cool-adapted species. Then, because direct developing 
frogs can have much narrower thermal breadths, and those 
adapted to cool temperatures at high elevations are predicted 
to be especially mismatched with the temperatures possible 
for Bd spread, the authors compared D. minutus with direct-
developing high elevation Ischnocnema parva. The experiment 
tests predictions that of the three species, I. parva would be 
the most vulnerable to chytrid under warming conditions, and 
D. elegans would be the least vulnerable. For each species, 35 
frogs were split among three temperature treatments, 16°C, 
21°C, and 26°C, representing high-elevation, low-elevation, and 
experimental warming temperatures, respectively. Then, half of 
the frogs from each temperature treatment were exposed to Bd. 
Interestingly, the low elevation D. elegans experienced greater 
Bd loads than their high elevation D. minutus counterparts. 
I. parva experienced the greatest experimental Bd loads at 
all three temperatures, alongside Bd-induced mortality rates 
that increased dramatically in the 26°C treatment. For I. parva, 
decreased survival due to Bd treatment occurred despite lower 
Bd loads at higher temperatures. Lower loads with increasing 
temperature was detected for the two other host species as well, 
contrary to predictions from the thermal mismatch hypothesis. 
Increased mortality in I. parva with Bd due to decreased 
tolerance at high temperatures indicates an interaction between 
the pathogen and the elevated temperature on host survival. Bd 
appears to have an advantage over its thermally constrained hosts 
due to its broader thermal breadth. Even though Bd and other 
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pathogens may be predicted to die out at elevated temperatures, 
reduced immune performance in hosts at temperatures within 
pathogens’ thermal breadths could result in devastating losses 
from disease. On a promising note, however, the I. parva that 
were previously exposed to Bd had some tolerance to the 
experimental inoculation.
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Toad-Busters Make a Dent in Cane Toad Popula-
tions at Southern Invasion Front, Australia

Invasive species are generally difficult to get rid of, and species 
and populations likely differ in their most effective control 
measures. For some species, targeting age classes with different 
methods may be necessary. Cane Toads (Rhinella marina) were 
introduced to Australia in the 1930s and have spread swiftly 
through much of the country. While culling toads by hand is a 
common practice, it is not very effective in most areas, where 
people’s efforts are outpaced by the toads repopulating. Hand 
culling does have the potential to be effective in smaller pockets 
of populations outside of the tropics. If culling rates are high 
enough, estimated at >25% of the population per month, then 
local extirpations should be possible, slowing down the toad’s 

expansion. This capture-mark-recapture experiment aims to 
estimate the culling rates of “toad-busters” in sites along the 
toad’s southern invasion front in northern New South Wales to 
determine if hand-culling can be an effective control measure 
in these smaller, isolated populations. Toad-busting efforts were 
assessed at three sites during five culling events. Days before 
the toad bust, the authors surveyed the site, measuring and 
uniquely marking (toe clips) adult toads over two nights. The 
toads collected during toad-busting were then sexed, measured, 
and checked for toe clips. With data on 2539 captures of 2034 
toads, population sizes and densities were estimated to be 295–
1708 toads per site and 0.96–78 toads per hectare. Recapture rate 
during the toad busts was 22–34%, and adults were more often 
recaptured than juveniles. Approximately 28–47% of the toad 
populations was “busted” during any one toad bust, enabled 
by the predictable behaviors of adult toads and how easy they 
are to catch. However, the toads most likely hand-captured at 
nighttime are adult males, with younger individuals either in the 
water (tadpoles) or more active during the day (metamorphs). 
Trapping juveniles in the water would be a helpful supplement 
to toad-busting efforts, reducing recruitment rates. While hand-
culling invasive pests is not likely to make a dent in populations 
of most species, or even in tropical cane toad populations, at the 
southern invasion front it seems to be an effective pest control 
solution, where reproduction and invasion are both slower.
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