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Kennedy Student Award Committee  
Annual Report 2018

The Kennedy Award Committee (Robin Andrews, Carl Antho-
ny, Mark Paulissen, and Lynnette Sievert, Chair) has completed 
its work for Volume 52 of the Journal of Herpetology.  The Com-
mittee has selected “Noisy Neighbors: Acoustic Interference and 
Vocal Interactions between Two Syntopic Species of Ranid Frogs, 
Rana clamitans and Rana catesbeiana” by Susan Z. Herrick, 
Kentwood D. Wells, Timothy E. Farkas, and Eric T. Schultz, Vol. 
52:176–184.  The Kennedy Award carries with it a cash prize of US 
$200 or the winner’s selection of any SSAR publications valued at 
twice that amount.

The committee invites all student members of the Society to 
submit their work to the Journal, and encourages regular mem-
bers who supervise the work of students to draw this award to 
the attention of those students.

Metter Memorial Award for 2019

The competition for the 2019 Dean E. Metter Memorial 
Award for 2019 has been won by Neil Balchan, of the Biological 
Sciences Department at the University of Northern Colorado. 
Mr. Balchan will be starting his second year of work there this 
coming fall. His advisor is Dr. Stephen P. Mackessy. Balchan’s 
undergraduate work was completed at the University of Mani-
toba in Winnipeg in Evolution and Biodiversity. Neil’s under-
graduate honor’s thesis was on the autumn phenology of a 
population of Red-sided Gartersnakes (Thamnophis sirtalis 
parietalis).

His Masters’ research deals with rattlesnake venom resis-
tance in Colorado rodents. He is looking at the interactions be-
tween two rattlesnake predators and selected rodent prey popu-
lations in southeastern Colorado and he will examine the state 
of prey resistance to predators. His advisor notes that Neil’s work 
“has the potential to shed important light into aspects of coevo-
lutinary adjustments that occur in predator-prey relationships, 
but in a novel and multiple component system.” SSAR congratu-
lates Neil on this recognition!

Support for Pre-College Students  
to Attend the 2020 SSAR Annual Meeting

SSAR is pleased to announce that it will provide funds for 
selected junior and senior high school students who are budding 
herpetologists. Our annual meeting will be held in Norfolk, 
Virginia from 22–26 July 2020, and provides an opportunity for 
young students to interact with students and professionals with 
similar interests and learn more about the field of herpetology.  
Students have the option to present their research or interests at 
the meeting, and the meeting is an opportunity for students and 
their families to learn about programs and careers in herpetology. 
See the following website for more information on the 2020 Joint 
Meeting of Ichthyologists and Herpetologists (JMIH):https://
ssarherps.org/meetings/. 

An anonymous donor has made funds available to support 
several students in 2020.  These awards will cover the student’s 
registration fees and may possibly help to defray some other 
expenses.

About Our Cover: A Look Back 

Starting in 1995 and continuing to the last issue of 2018, a total of 96 color 
images have graced the covers of Herpetological Review, each highlighting 
outstanding photography or illustration. To commemorate the 50th anniversary 
volume of HR, we are revisiting previously published covers. These will appear 
in four panels of 24 images each, corresponding to six-year spans.

For the September 2019 cover, 24 images are presented that were first 
published during the period from 2007 to 2012. From top row, left to right, 
photographers or illustrators are: Thomas Schrei, Steve Wilson, Ginny 
Weatherman et al., Danté Fenolio, Lee Grismer, William Lamar, Nikolai Orlov, 
Tim Paine, Danté Fenolio, Troy Hibbitts, Michael Burger, Clint Otto, Lee 
Grismer, Luke Mahler, William Lamar, Paul Freed, Danté Fenolio et al., Steve 
Wilson, Bill Love, Omid Mozaffari, Rob Schell, Dirk Stevenson, Todd Pierson, 
and Brad Wilson.

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

1. A 1-page, double-spaced statement about why you wish to 
attend and what you expect to gain from the experience.  
Please include your name, address, contact information, 
and what grade in school you will be entering in the fall of 
2020.  Please send this statement as an attachment. 

2. A letter of support from your teacher or guidance counselor 
endorsing your application and certifying that you are a cur-
rent student at their school.  Please send this letter as an at-
tachment.

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

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

All application materials must be sent before 25 February 
2020.  Send to: Dr. John Maerz, Chair of the SSAR Pre-College 
Awards Committee, at jcmaerz@uga.edu.  Only complete applica-
tions that include the four items above will be considered.  Awards 
will be announced by March 6, 2020.  Checks will be presented to 
the awardees at the conference. 

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

For detailed descriptions of previous SSAR meetings, with 
photographs, see the December 2018 issue of Herpetological 
Review (https://ssarherps.org/publications/herpetological-re-
view/).

Call For 2021 SSAR Symposium Proposals

Thematic symposia at the SSAR Annual Meeting allow re-
searchers to come together to present the latest research in an 
important or emerging line of research.  Often, symposia result 
in proceedings and books. Symposia benefit SSAR by fostering 
interactions with the symposium participants, highlighting ar-
eas for further study, and informing us of the history and current 
state of the field. 

With the special upcoming SSAR Annual Meeting in 2021 held 
at the University of Michigan with the participation of PARC, we 
invite the submission of symposium proposals for this landmark 
meeting in Ann Arbor, Michigan. We anticipate several symposia 
and mini-symposia (1/2 day) will be held at these meetings, and 
SSAR will monetarily sponsor two of these up to a cost of $2000 
per symposium. We also invite symposium proposals that do not 
require funds from SSAR. PARC will be soliciting for symposia 
separately through their organization and will coordinate with 
SSAR to ensure that symposium topics are complementary. 
We encourage organizers to consider publication of their 
symposium as an edited volume. Proposers who anticipate 
publication of their symposium proceedings should highlight 
this in the proposal and encourage presenters to prepare draft 
manuscripts prior to the meetings. The following guidelines are 
to be followed for a symposium or mini-symposium proposal.  

Proposal Guidelines: 
1.  Three-page limit.
2.  Symposium Title (or Topic).

2019 recipients of the SSAR Pre-College Awards presenting their research and meeting with board 
members of the society and prior award recipients.



Herpetological Review 50(3), 2019

643

3.  Names and affiliations of the symposium organizers (phone 
number and e-mail address).

4.  Description of the symposium, emphasizing scientific merit 
and novelty.

5.  How will hosting this symposium benefit SSAR?
6.  List of identified and potential speakers and titles of their 

presentation. Documented speaker commitments in the 
proposal are encouraged.

7.  Type and Length of symposium: Symposium (e.g., full day or 
half-day mini-symposium).

8.  Anticipated outcomes: For example, news releases, outreach 
products, NSF proposals, publication in edited volumes. 
What arrangements have been made to realize these out-
comes? 

9.  Budget: SSAR funding requested (max. $2000); a detailed 
budget with justification (preferentially to support stu-
dents, post-docs, international researchers); other funding 
sources and in-kind support if available. Inclusive, work-
related, social events that support the symposium can be 
proposed.

PROPOSALS DUE TO THE SSAR COORDINATOR AND THE 
LOCAL COMMITTEE REPRESENTATIVE by 1 December 2019 
(PDF, Word, or RTF format):

Dr. Richard D. Durtsche (SSAR; e-mail: durtsche@nku.edu) 
AND  Dr. Alison Davis Rabosky (Local Committee Rep.; e-mail: 
ardr@umich.edu)  

  
SSAR Symposium Proposal Review Process:

1. Proposals received by the SSAR symposium committee will 
be sent for external review, and comments forwarded to 
the Local Committee and SSAR Board by February 1, 2020. 

2. The two top-rated proposals seeking SSAR funding will 
be determined by the SSAR Board, and symposium orga-
nizers will be informed of the decision by the Symposium 
Committee or the SSAR Chair by 15 February 2020. 

3. Additional symposia proposals (SSAR funding sought or 
not) will be ranked, and decisions made jointly by the SSAR 
Board and/or the Local Committee for inclusion in the 
2021 meetings. Final decisions will be conveyed to sympo-
sium organizers by 15 February 2020.

*Symposium organizers and participants for the SSAR mon-
etarily sponsored symposia will be reimbursed for allowable ex-
penses based on receipts submitted to the SSAR Treasurer that 
match the proposal budget. Requests for changes to the budget 
must be submitted 10 business days before the date of the sym-
posium.

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 Seeks a New
TREASURER

The Society for the Study of Amphibians and Reptiles is seek-
ing a successor to Ann Paterson, who has served most ably as 
Treasurer since 2013. The new Treasurer would take office in 
January 2020, or as soon thereafter as is practical. Dr. Paterson 
will be available to assist and to offer advice and training as 
needed.
     The Treasurer is a key member of SSAR’s Board of Directors, 
which administers the society through its officers, editors, 
committee chairs, and other officials. The Treasurer develops 
the society’s annual budget (based on input from editors and 
other officers), but does not handle membership matters (this 
is the responsibility of another office). The Treasurer super-
vises a paid assistant and works with the SSAR’s accountant 
(a CPA), bank, investment managers, and publications sec-
retary. Additionally, the Treasurer makes payments, deposits 
checks, and works with the accountant to meet IRS reporting 
requirements. The Treasurer must be able to attend the an-
nual meetings in order to lead the budget discussions; con-
sequently, the society will cover their expenses for the annual 
meeting including transportation, registration, and housing 
costs.     
     Interested persons should contact the society’s president, 
Dr. Martha L. Crump (marty.crump@nau.edu  or  Depart-
ment of Biology, Utah State University, Logan, UT 84322). 
Please send a copy of your resumé and note any special quali-
fications for this post. If you prefer to have an exploratory 
discussion before making a formal application, simply give 
Marty a call (928-221-3289). 
     SSAR is now the largest professional herpetological so-
ciety and has a global membership in some 65 countries. It 
promotes research, education, and conservation concerning 
amphibians and reptiles through its seven different series of 
journals and books, meetings, committee work, website, and 
other activities. The new Treasurer will be at the center of all of 
these activities and provide leadership, together with others, 
for this dynamic and innovative organization.
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BioOne: What is it and Why Should You Care?

As I mentioned in my Introductory President’s Letter (Her-
petol. Rev. 50[1]), I plan to sponsor a short “Musings” column in 
HR. These pieces will focus on some issue central to herpetology 
or an idea or concern of interest to the membership. I encour-
age SSAR members to suggest topics they would like to have fea-
tured, or, better yet, consider writing one. Please send your ideas 
to me at marty.crump@nau.edu. All pieces will be peer-reviewed 
and will go through editor Robert Hansen. For this first one, I 
have chosen to feature BioOne because of its value to SSAR.

bioone, a nonProFit electronic Publisher

Have you wondered why, as a member of SSAR, you do not 
pay page charges to publish in the Journal of Herpetology? In part 
it is because of the annual royalties SSAR receives from BioOne. 
Since we partnered with BioOne in 2003, SSAR has received a to-
tal of $593,362 in royalties and profit-sharing through 2018. 

Sometimes the best ideas begin with scribbles on a napkin. 
BioOne is one of those. But what exactly is BioOne, why is it rel-
evant to SSAR members, and why does SSAR receive royalties? 
BioOne is a nonprofit electronic publisher of scientific research 
whose mission is to connect authors, publishers, professional 
societies, academic institutions, libraries, and research funding 
entities to maximize access to scientific research. Following is 
the story from the BioOne website:

“in the late 1990s, the scholarly coMMunity Was concerned 
that electronic Publishing in the sciences Was being ceded to coM-
Mercial interests. in this cliMate, sMall to Mid-size society Pub-
lishers Wishing to reMain indePendent Would be excluded FroM 
the online Publishing arena Without a sustainable, nonProFit 
alternative. in the baseMent oF teller’s restaurant in laWrence, 
kansas in 1999, a grouP oF Far-sighted librarians and Publishers 
Met to discuss an idea to address this groWing concern. their 
initial ideas For a collaborative endeavor With stakeholders FroM 
both sides oF the scholarly Publishing enterPrise—librarians and 
Publishers—greW into today’s bioone.”1

A nonprofit alternative to commercial online publishers was 
needed—an alternative that respected the independence of 
scientific societies and the limited capacity of library budgets. 
Between the initial scribbles on that Teller’s Restaurant napkin 

and the end of summer 1999, five organizations (Allen Press, 
American Institute of Biological Sciences, Big 12 Plus Libraries 
Consortium, Scholarly Publishing and Academic Resources 
Coalition, and the University of Kansas), established BioOne as a 
501(c)(3) nonprofit corporation. 

Now, 20 years later, the 2019 collection of journals—
now known as BioOne Complete— includes 208 titles (182 
subscribed, 26 open access) from 155 nonprofit publishers in 
63 countries. Eighty-one percent of the subscribed titles have 
an impact factor, and 29% are based outside the U.S. The titles 
include agriculture and agronomy, biodiversity conservation, 
ecology, entomology, environmental sciences, evolutionary 
biology, geology and paleontology, marine and freshwater 
biology, ornithology, plant sciences, veterinary sciences, and 
zoology. BioOne has more than 1450 subscribing institutions, 
representing 48 countries. More than 2500 institutions in 95 
developing nations recognized by the United Nations and the 
World Health Organization have free access to BioOne journals 
through philanthropic partnerships. After operating costs are 
paid, BioOne, as a nonprofit electronic publisher, distributes the 
remaining funds as royalties and profit-sharing to its member 
publishers. By 2019 BioOne had returned nearly $50 million to 
its participating nonprofit scientific publishers.

  
What bioone does For ssar

BioOne supports SSAR in many ways in addition to provid-
ing royalties and profit-sharing, and it doesn’t cost the society a 
penny. For example:
• BioOne actively promotes SSAR and the Journal of Herpetology 

worldwide through its partnerships with global indexing, 
text mining, and linking services. Journal of Herpetology is 
discoverable through Google and Google Scholar, the Web 
of Science, Scopus, CABI, Crossref, Ebsco Discovery Service, 
ProQuest Databases, and WorldCat, as well as the two major 

MARTHA L. CRUMP
Department of Biology, Utah State University, Logan, Utah 84322, USA
e-mail: marty.crump@nau.edu

HERPETOLOGY MUSINGS
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Chinese search engines, and others in Israel and Eastern 
Europe. Through BioOne, researchers worldwide have access 
to papers in the Journal of Herpetology. 

• BioOne makes subscriptions for the Journal of Herpetology 
more affordable for libraries. By purchasing BioOne Com-
plete, libraries pay 93% less per title than the cost of the av-
erage bioscience journal. This greater affordability ensures 
the broadest possible dissemination of the SSAR commu-
nity’s scientific research published in Journal of Herpetology. 
BioOne’s focus on greater access is particularly important at a 
time when university costs are rising and library budgets are 
shrinking worldwide. 

• BioOne established an annual Ambassador Award in 2018 to 
showcase early career scientists and their recent research ap-
pearing in BioOne Complete journals. The award honors re-
searchers who best communicate their specialized research to 
a general audience, based on a 250-word summary explaining 
the relevance of their published research results across disci-
plines and to the public. One of the five awardees for the first 
year of the program was Dr. Larry Wood, nominated by SSAR 
for his paper: Wood, L. D., B. Brunnick, and S. L. Milton. 2017. 
Home range and movement patterns of subadult Hawksbill 
Sea Turtles in southwest Florida. J. Herpetol. 51(1):58–67. 
BioOne provided monetary awards and promoted the win-
ners and their articles to news outlets, funders, academic ad-
ministrators, government agencies, and relevant industries. 
Congratulations to Dr. Wood and the Journal of Herpetology! 

• Also recently introduced is the BioOne Career Center 
(bioonecareercenter.org). Posting of professional positions 
from the academic, nonprofit, and private sector is offered 
at highly competitive prices compared with other job-
listing services. BioOne’s prices start at $50 for a 30-day 
post. Volunteer positions, internships, and conference 
announcements are posted at no cost. 

What you can do to suPPort ssar through bioone

The royalties received by SSAR are determined by the cumu-
lative number of pages deposited with BioOne plus the number 
of hits to abstracts and full-texts received during the calendar 

year. Because the royalties are based largely on the number of 
times Journal of Herpetology articles are viewed or downloaded 
from BioOne Complete, encourage your students and colleagues 
to search for papers directly on the BioOne.org site. There is no 
financial benefit to SSAR if the articles are viewed or downloaded 
from other sites, including social networking sites such as Re-
searchGate. If you have a laboratory or department website, link 
to the BioOne Complete URL for viewers to access your paper 
rather than posting your article directly. The bottom line is that 
every one of those downloads creates royalty income for SSAR. 

As a nonprofit electronic publisher BioOne serves millions of 
individuals worldwide, and SSAR benefits directly. Our authors 
get exposure though more than 1600 articles and 12,000 pages 
from the Journal of Herpetology published in BioOne Complete 
thus far. SSAR has received nearly $600,000 in royalties and 
profit-sharing from BioOne. Remember the bottom line: Every 
download from the BioOne.org site creates royalty income for 
SSAR. 

Again, please consider writing a piece for our Musings col-
umn on some issue central to herpetology or SSAR that would be 
of interest to the membership. Please send your ideas to me at 
marty.crump@nau.edu.

Acknowledgments.—I thank Susan Skomal, President/CEO of 
BioOne, and Alan H. Savitzky, member of the BioOne Board of Di-
rectors, for information and for their comments on this manuscript. 
Thanks to Caroline Breul for sending the BioOne logo and to Nicole 
Colovos for information on BioOne.

1 BioOne. Our Story. Accessed 6 August 2018. http://www.
bioonepublishing.org/our-story/

Editor’s note: Marty Crump is author or coauthor of a number of books, 

including a leading textbook (Herpetology, now in its 4th edition); In Search of 

the Golden Frog (2000); Eye of Newt and Toe of Frog, Adder’s Fork and Lizard’s 

Leg: The Lore and Mythology of Amphibians and Reptiles (2015); A Year with 

Nature: An Almanac (2018), among other titles. She currently serves as Presi-

dent of SSAR.  

IHS 2019 — Belize

2019 marked the 42nd anniversary of the International Herpe-
tological Symposium. The primary purpose of the IHS is to pro-
vide a forum for the dissemination of information and results of 
research pertaining to the natural history, conservation biology, 
and captive management and propagation of amphibians and 
reptiles. Each year the IHS is held at a different location, often 
locally hosted by a zoological, herpetological, or herpetocultural 
institution. In June (2019), IHS held their first international meet-
ing in over a decade in Belize City, Belize, in partnership with the 
Crocodile Research Coalition. The keynote address was given by 
Jacob Marlin, Executive Director of BFREE, whose talk (“The Her-
petofauna of Belize, 30 Years of Observations, Myths, Facts, and 
Hot Spots”) was the perfect kickoff to the conference. IHS changed 
the formula a bit during this unique meeting and in lieu of a 

banquet speaker, local Belizean musicians got the crowd moving, 
and there was even a conga line at one point during the evening. 
The meeting featured over 30 presenters from all over the world 
and included a special field trip to Mayflower Bocawina National 
Park, where attendees could hike the various trails as well as expe-
rience the forest ziplines.  

The presenters included a group of inspired young speakers 
referred to as “Junior Herpetologists.” The International Herpeto-
logical Society’s JUNIOR HERPETOLOGIST and NEXTGEN HER-
PETOLOGIST program was started in 2015 by the IHS board and 
sponsors to help promote the fields of herpetology, conservation, 
education, and herpetoculture to the younger generation. Thanks 
to the generous support from Timberline Live Pet Foods and oth-
er sponsors, full travel grants are awarded annually for winners 
and their chaperones to attend the meetings and present papers. 
This program is growing, and during the 2019 conference Junior/

MEETINGS
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NextGen Herpetologists from several countries had the oppor-
tunity to participate in not only the presentations and meeting 
events but an evening field herping excursion to the Belize Zoo.

During the 2019 IHS, the Grants Program committee 
selected four projects to receive a total of US $3,895 in one of 
four categories: Herpetological Natural History, Herpetological 
Conservation Biology, Captive Propagation, and Herpetological 
Education. IHS strongly encourages researchers 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 recipients are expected 
to present their findings at a future symposium. Grants are made 
possible by the generous contributions of attendees and donors 
through our auctions. 

To promote new research at the undergraduate level, IHS im-
plemented the Collegiate Speed Session during the 2018 meet-
ing. This has been a big hit, and 2019 brought in several new 
presenters from Central America. If you are interested in par-
ticipating in this session, more information can be found on our 
website under Speaker Information. 

Each year, IHS honors those who have demonstrated 
significant contributions in the field of herpetology. The Joe 
Laszlo Memorial Award went to Derek Cossaboon for the 
Denver Zoo’s “The Lake Titicaca Frog: Captive Husbandry and 
Breeding.” The IHS Award in Conservation was presented to the 
entire BFREE community, whose members presented multiple 

talks describing their inspirational work with the critically 
endangered Central American River Turtle, otherwise known as 
the Hicatee Turtle. 

Unlike most herpetological societies or associations, IHS 
does not have a voting membership, but rather an electoral body. 
That body consists of the members of the Board of Directors, 
the Advisory Council, publication editors, and chairs of vari-
ous committees. Dedicated zoologists, herpetologists, industry 
professionals, and private herpetoculturists volunteer their time 
in planning and organizing the annual symposia and other HIS-
related programs. 

Over the years, an increasing number of people with varied 
interests in herpetology have attended IHS meetings, and this 
curious mix has allowed IHS to develop its unique flavor. Al-
though IHS was historically conceived as an organization with 
an interesting blend of academia and herpetoculture, the cur-
rent attendees exceed those bounds. In short, IHS has some-
thing for everyone, and all are welcome. IHS also offers special 
registration rates for youth attendees (17 and under) as well as 
student discounts. We encourage you to join us next year in the 
beautiful city of Atlanta, Georgia on 17–20 June 2020. IHS is 
proud to announce the Keynote presenter will be Joseph Men-
delson III, PhD, and the Banquet Speaker will be Whit Gibbons, 
PhD. IHS 2020 will also bring a new addition to the meetings, a 
rotating species-specific symposium that will run the day of the 
ice breaker. Ari Flagle will host the first Boelen’s Python sympo-
sium, complete with presentations from experienced biologists 
and keepers as well as a roundtable discussion. Visit the IHS 
website for more information on speakers and registration. The 
general call for abstracts is now open, and speaker slots are filling 
up fast so please submit your abstract soon. IHS officers are hard 
at work organizing a meeting to remember, and this is one you 
will not want to miss. We are excited to partner with colleagues 
from Zoo Atlanta and the Amphibian Foundation in hosting this 
meeting and we hope to see you in Atlanta! 

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

http://www.internationalherpetologicalsymposium.com

—Submitted by Jennifer L. Stabile
President – IHS (jens@fieldprojects.org) 

Second National Congress of Mexican  
Viperids and Ophidism, 20–24 May 2019,  

Aguascalientes, Mexico

The host institution was the Universidad Autonoma de Aguas-
calientes (UAA), in the state of Aguascalientes, in central Mexico, 
and co-hosted by the collaborative program Accident Network Aid 
of the Universidad Nacional Autónoma de México. Although this 
was a specialized event, it was attended by 124 participants (Fig. 
1) from Argentina, Colombia, the United States of America, Serbia, 
and Mexico. There were 33 oral presentations, 19 scientific post-
ers, 10 plenary conferences, and the presentation of a book and a 
conservation plan about rattlesnakes. The event covered different 
subjects related to viperid snakes: biology, taxonomy, evolution, 
ecology, conservation, biotechnology, and ophidism. 

Our plenary conferences involved different topics such as 
those given by Dra. Paola Andrea Carrasco (taxonomy, phylogeny, 

Fig. 1. IHS group photo during field trip at Mayflower Bocawina Na-
tional Park. A number of the attendees had already wandered off into 
the jungle by the time the group photo was taken. 
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Fig. 2. Junior Herpetologists and Next Gen Herpetologists in Belize. 
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and evolutionary morphology of neotropical viperids), Dr. Luis 
Eduardo Robles-Ortiz (clinical aspects of pitviper accidents), 
archaeologist Alberto Cordova-Ortiz, (worldview and practices 
around vipers by the indigenous people of southern Veracruz), 
Dr. Francisco Reta-Mares (characterization of the venom of Cro-
talus and Bothrops in the production of antivenins), Dra. Jelka 
Crnobrnja-Isailovi (conservation status and current issues on 
vipers in Europe and North Asia), Edgar Neri-Castro (update on 
studies of the venom of Mexican vipers), Dr. Jorge López de León 

(experience in the treatment of crotaline envenomations in Tam-
aulipas), Dr. Ricardo Czaplewski-Cicero (accidents, diagnosis, 
and treatment for dogs envenomated by vipers), biologist Enrique 
Sandoval-Orozco (development of Mexican antivenins), and MSc 
Melisa Bénard-Valle (information about coral snake venom in 
North America).

Four different courses were offered in the last two days of 
congress activities: Prevention and treatment in snake accident, 
by Guillermo Gil-Alarcón; Foundations for the biological and 
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biochemical study of venoms from snakes, by Alejandro Carbajal-
Saucedo; Introduction to the reconstruction of phylogenetic re-
lationships among organisms and between molecular characters, 
by Edmundo González-Santillán; and Strategies for the study of 
snakes (field data, captivity, and health), by Monica Salmeron-
Estrada, Fahd Henrry Carmona Torres, and Ricardo Czaplewski 
Cicero. The David Lazcano Award, recognizing advances in the 
study of Mexican viperids by a young researcher, was presented to 
MSc Leonardo Fernández Badillo from the state of Hidalgo. We 
inaugurated an art mural celebrating our congress in downtown 
Aguascalientes (Fig. 2), a photographic exhibition with material 
from the participants, as well as other social and cultural activi-
ties. 

The event received sponsorship from the following institu-
tions: Inosan Biopharma, Instituto Bioclon, Birmex, Centro de 
Ciencias Básicas UAA, Ristorante Italiano Augusto´s, Mesón del 
Taco, Reserva Ecológica del Pedregal de San Ángel UNAM, Red de 

ayuda del accidente ofídico UNAM, Facultad de Medicina Veteri-
naria y Zootecnia UNAM, Café de altura Finca Santa Vera Cruz, 
Colección Zoológica de la UAA, Olmec, Herpetario de la Facul-
tad de Ciencias, KIINAM Colección Científica, MIVIA, CONABIO, 
Sociedad Herpetológica Mexicana, SSAR, AICAR, Viper Specialist 
Group IUCN, Fogon Do Brasil, Café Científico, Bruja de Monte, 
Productos Lácteos Rancho Nuevo, Dulces Guayeco, and Kaos 
Restaurante.

The organizing committee has not received any petition for 
the location of our next meeting, but this will be decided in the 
coming months, and we invite everyone that enjoys working in 
the field or laboratory with these magnificent animals to con-
sider hosting the next meeting. Inquiries should be directed to 
congresoviperidos@gmail.com.

—Submitted by David Lazcano, Jesús Sigala-Rodríguez, 
Guillermo Gil-Alarcón, and Alejandro Carbajal-Saucedo

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. 

27–30 October 2019—Sixth AICAR Congress (Congreso Nacio-
nal sobre la Investigación y Conservación de Anfibios y Reptiles), 
Zacapoaxtla, Puebla, Mexico. Information: www.facebook.com/
aircar.sexto

25–27 November 2019—Second International Conference of 
the Young Herpetologists of Russia and neighboring countries, 
Zoological Institute of RAS, Saint-Petersburg, Russia. Informa-
tion: www.zin.ru/societies/nhs/ 

5–10 January 2020—9th World Congress of Herpetology, Dunedin, 
New Zealand. Information: http://www.wchnz.com/wch2020

9–10 January 2020—California-Nevada Amphibian Populations 
Task Force annual meeting, San Diego, California, USA. Informa-
tion: TBA

4–7 March 2020—Venom Week 2020 (North American Society of 
Toxinology), Gainesville, Florida, USA. Information: http://reg.
conferences.dce.ufl.edu/VENOM/1566

28–29 March 2020—The Future of Herpetological Husbandry (4th 
annual UK joint Advanced Herpetological Husbandry & British 
Herpetological Society), Tamworth, UK. Information: TBA.

16 May 2020—8th Annual Houston Venom Conference, Houston, 
Texas, USA. Information: TBA.

9–11 July 2020—Biology of Helodermatid Lizards Mini-Sympo-
sium, Rodeo, New Mexico, USA. Information: TBA.

20–26 July 2020—Joint Meeting of Ichthyologists and Herpetolo-
gists, Norfolk, Virginia, USA. Information: TBA.

17–20 September 2020—Venomous Herpetology Symposium, 
San Antonio, Texas, USA. Information: https://www.venomsym-
posium.com
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NEWSNOTES
Matt Patterson Artwork to Benefit  

Turtle Survival Alliance

Well-known herpetological artist Matt Patterson has pro-
duced a limited-edition print of his new Radiated Tortoise paint-
ing. There are only 100 prints available, each numbered and 
signed by the artist. ALL PROCEEDS from sales of this print will 
be donated to the Turtle Survival Alliance (TSA). 

Earlier this year Matt traveled to Madagascar to see these 
amazing animals in the wild. This painting is inspired by the tor-
toises and plants he saw while there. He was able to visit TSA’s 
Tortoise Conservation Center and participated with Josh Lucas 
on his tortoise field surveys. 

The work that TSA and others are doing is so important to 
the survival of these critically endangered animals. In the 1990s 
there was an estimated 12 million Radiated Tortoises in the wild. 

In 2013 the number was estimated to only be 6 million. Today 
that number has been cut in half again and there are only 3 
million Radiated Tortoises estimated in the wild. Just last April a 
house was discovered in southern Madagascar with over 10,000 
Radiated Tortoises that had illegally been taken from the wild. Six 
months later another house was discovered with 7,000 tortoises. 
The Turtle Survival Alliance, along with other conservation 
organizations, is working to help protect this species. Success 
depends on many things, one of which is building partnerships 
with local communities and being able to educate and foster an 
interest in protecting local wildlife.

To purchase one of these spectacular limited-edition prints, 
please visit Matt’s website (www.mpattersonart.com) and follow 
the “For Sale” link, noting the Etsy link at the bottom of the page. 
Matt may be contacted directly at: mpatter3@gmail.com
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salary. However, for Tim retirement in 2009 did mean a refocus 
of his life, with more time spent on his allotment and painting. 
Although it also meant a clean break with the Open University, 
Tim continued to be an active writer, reviewer, painter, and 
editor. Indeed, the diagnosis of a rare form of lymphoma in 2016 
provided a new impetus for his work as an artist, with sales of his 
paintings, prints, and cards raising substantial funds for cancer 
research. The year 2016 also saw the publication of Tim’s final 
book, “The Book of Frogs” (Halliday 2016). Describing some 
600 species and lavishly illustrated throughout, one reviewer 
summed it up well: “Halliday’s personality pops on every page, 
rendering even the dullest frogs adorable through his eyes.” 

Many influential people leave this world without fully 
appreciating the impact they have had on their chosen field and 
those around them. Realizing the severity of Tim’s illness, the 
ASA-ASG decided that a special “Tim Halliday” issue of Froglog—
the newsletter that Tim had so closely guided through its early 
days—was in order. Friends, colleagues, and former students all 
queued up to pay tribute, and Tim himself provided a personal 
introductory reflection. How timely this was. When Tim died a few 
months later he did so in the knowledge of the high esteem and 
affection in which he was held by the amphibian conservation 
community. At the funeral, Tim’s coffin was decorated with 
his own paintings of his favorite frogs, and at his feet was—of 
course—a pair of red shoes.

Acknowledgments.—I thank Carolyn Halliday, John Wilkinson, 
and Jeanne McKay for checking some of the information about Tim’s 
life and times.
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The purpose of Current Research is to present brief summa-
ries and citations for selected papers from journals other than 
those published by the American Society of Ichthyologists and 
Herpetologists, The Herpetologists’ League, and the Society for 
the Study of Amphibians and Reptiles. Limited space prohibits 
comprehensive coverage of the literature, but an effort will be 
made to cover a variety of taxa and topics. To ensure that the cov-
erage is as broad and current as possible, authors are invited to 
send reprints to the Current Research section editors, Ben Lowe 
or Chava Weitzman; e-mail addresses may be found on the in-
side front cover. 

Arribada-Laid Eggs Can Survive  
Extended Period of Hypoxia

Olive Ridley Sea Turtles (Lepidochelys olivacea) and their 
sister species, Kemp’s Ridleys (L. kempii), are known for their 
extraordinary nesting behavior of “arribadas.” During an 
arribada, thousands of female turtles nest on a beach within a 
few nights. In addition to nesting within an arribada, Ridley sea 

turtles can nest solitarily, but the inter-nesting period for the two 
strategies differs, with arribada nesting turtles waiting to nest 
almost a week longer between clutches. The timing of ovulation 
and fertilization within the nesting season depends on prior 
oviposition, and thus the nesting delay in arribada turtles means 
that eggs spend a longer time in developmental arrest within the 
female’s hypoxic oviducts. In this study, the authors manipulated 
the incubation of eight Olive Ridley clutches (4 arribada, 4 solitary 
nesters) to determine if they differ in their ability to withstand 
extended developmental arrest. A difference could indicate that 
arribada-laid eggs are better prepared for extended inter-clutch 
intervals; alternatively, if both groups have similar thresholds 
for hypoxia, then non-arribada-laid eggs that have experienced 
shorter time in hypoxia pre-oviposition could withstand arrested 
development for longer after the clutch is laid. In this experiment, 
non-arribada eggs tended to have greater hatching success than 
arribada eggs in the control treatment and after hypoxia for up to 
four days, with zero success in non-arribada eggs after hypoxia 
for eight or more days. This differential hatching success agrees 
with those of a study on naturally incubated eggs. Interestingly, 
the authors found that arribada eggs had similar hatching 
success in the control environment as in hypoxia for up to 15 
days, indicating developmental differences between nesting 
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schemes. The ability of arribada eggs to withstand extended 
arrested development could indicate physiological differences 
in the females themselves, the authors note. The authors 
surveyed the eggs throughout the experiment for the presence 
of a white spot, which has been hypothesized to indicate 
embryonic growth and a break from developmental arrest. 
They discuss multiple possible reasons for white spots forming 
while eggs were still in the hypoxic environment. Differences 
were also found in hatchling mass, head width, and carapace 
length and width among groups, with smaller sizes found in 
arribada-laid individuals, when differences were present. These 
size effects suggest that longer inter-clutch intervals could have 
ecological effects on offspring. Despite this and a lower hatch 
rate in the control treatment, the ability to maintain longer 
pre-ovipositional arrest is likely an important facet of the mass-
nesting in arribadas, which seem to provide benefits for offspring 
success.

WilliaMson, s. a., r. g. evans, n. J. robinson, and r. d. reina. 2019. 
Synchronised nesting aggregations are associated with enhanced 
capacity for extended embryonic arrest in olive ridley sea turtles. 
Scientific Reports 9:9783.

Correspondence to: SEAN WILLIAMSON, School of Biological Scienc-
es, Monash University, Clayton, Victoria, Australia; e-mail: sean.alexander.
williamson@gmail.com

Migration in Giant Tortoises Varies  
Based on Past Environmental Experiences

Migration allows animals to exploit resources across space 
and flee from less than ideal circumstances. The ability to 
detect environmental cues and vary migratory timing and 
routes can be important to maximize benefits and minimize 
migratory costs. In this study, 34 migratory Galápagos giant 
tortoises (Chelonoidis spp.) from three islands were tracked 
for 2–7 years to investigate the timing and routes of migration, 
factors associated with variation in migratory timing and routes, 
and potential energetic costs of that variation. These tortoises 
move seasonally between a higher-elevation “cool” range and 
a lower-elevation “warm” range; this has been hypothesized 
to be a response to seasonality and forage availability. The 
authors found that tortoises’ departure dates from the warm 
range and from the cool range varied among years by over one 
month. Timing variation was observed both within and between 
individuals, though individual identity explained some of the 
outliers. Tortoises tended to take similar routes among years 
for each direction, whereas different paths were sometimes 
used to go to and from the warm and cool ranges. Migration in 
both directions was triggered by environmental cues such as 
current and average (across time) vegetation availability and 
temperature, but these predictors were stronger for males than 
females, which were more driven by intrinsic factors. Moreover, 
previously experienced environmental conditions seem to have 
affected migration timing more strongly than current conditions. 
Model predictions found that the variation in migration 
efficiency could account for up to 3% loss in an individual’s 
body mass. Thus, even though they were unable to make 
migratory adjustments based on current conditions, the cost 

was not drastic. Additionally, individual energetic requirements 
impacted migratory timing, with larger tortoises leaving the 
warm area earlier than smaller tortoises. The differences 
between males and females could be affected by reproductive 
requirements, but could also be explained by environmental 
cues not studied (e.g., precipitation). Importantly, however, if 
tortoises are unable to react to present environmental cues, then 
they will be more likely to move during suboptimal times as their 
equatorial climate continues to change.

bastille-rousseau, g., c. b. yackulic, J. P. gibbs, J. l. Frair, F. cabrera, 
and s. blake. 2019. Migration triggers in a large herbivore: Galá-
pagos giant tortoises navigating resource gradients on volcanoes. 
Ecology 100: e02658.

Correspondence to: GUILLAUME BASTILLE-ROUSSEAU, Depart-
ment of Environmental and Forest Biology, College of Environmental Sci-
ence and Forestry, State University of New York, Syracuse, New York 13210, 
USA; e-mail: gbr@colostate.edu

Long Limbs, but Not Long Bodies,  
in Cave-Dwelling Eurycea Salamanders

Convergent evolution toward similar body shapes results 
from a combination of directional selection and reduced 
selective pressures in a habitat. Cave inhabiting species often 
have elongated bodies or limbs and also tend to have reduced 
eyes and pigmentation. Salamanders in the genus Eurycea 
(Plethodontidae) inhabit varied niches and have colonized caves 
multiple times. Thus, the authors chose this genus to investigate 
the impacts of life history (paedomorphic vs. metamorphic) and 
habitat (limited to caves vs. not cave restricted and terrestrial 
vs. aquatic) on body size and shape. Morphometric data were 
collected from 405 individuals representing 20 Eurycea species plus 
six outgroup species from museum collections. Morphometric 
variables were analyzed using phylogenetic multivariate ANOVA 
and also condensed to principal components. In general, species 
restricted to caves had shorter tails, longer limbs, and wider 
heads than non-cave species, contrary to the elongation that was 
expected in this group. It could be that requirements of cave life 
such as climbing, alongside reduced resources, helped to shape 
this combination of traits. Terrestrial species also had longer 
limbs and digits. No significant results were detected based 
on life history, though wider heads and longer, more slender 
limbs tended to be present in paedomorphic taxa. There was 
also a strong phylogenetic signal in these analyses. In principal 
components space, paedomorphic taxa had extremely high 
variance, with values spanning the principal components space. 
Nevertheless, the varied body shapes found in Plethodontid 
salamanders seem to be heavily impacted by habitat and life 
history, as well as phylogeny.

edgington, h. a. ,and d. r. taylor. 2019. Ecological contributions 
to body shape evolution in salamanders of the genus Eurycea 
(Plethodontidae). PLoS ONE 14: e0216754.
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hilary.a.edgington@gmail.com
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Small Ranid Tadpoles Prefer  
Size-Matched Conspecifics

Larval and juvenile individuals of a species gain advantages 
by grouping to avoid predation, but as they grow, resource 
competition increases and grouping becomes costly. Preference 
toward grouping may also be impacted by relatedness and kin 
recognition. In the wild, Japanese Montane Brown Frogs, Rana 
ornativentris, have long breeding seasons, resulting in varied 
larval sizes co-occurring. While not yet discovered in this species, 
related ranid frogs are capable of kin recognition. For these 
reasons, the author chose R. ornativentris to experimentally 
assess tadpole social preferences and address the hypothesis 
that both relatedness and larval size would influence association 
preference. They predicted that small, but not large, tadpoles 
would prefer similarly sized tadpoles and kin based on resource 
requirements and minimizing competition. Conversely, large 
tadpoles should prefer small tadpoles as they represent weaker 
competitors. Choice experiments were conducted on larvae 
from six clutches collected from the wild, and the tadpoles in 
each trial were reared in separate containers. Options in the 
choice experiments followed a 2 by 2 factorial design including 
small and large siblings and small and large non-siblings. When 
preferences were observed, both small and large tadpoles 
preferred smaller conspecifics, as expected. Furthermore, small 
tadpoles preferred smaller siblings over non-siblings. Though 
large individuals preferred smaller company, that preference 
was not significant when one or more siblings were present. 
The large tadpoles’ preference for small conspecifics could 
have been overshadowed by avoidance of sibling competition. 
Overall, these tadpoles appear to use both kinship and size to 
make decisions in choice experiments.

hase, k., and n. kutsukake. 2019. Developmental effects on social 
preferences in frog tadpoles, Rana ornativentris. Animal Behav-
iour 154:7–16.

Correspondence to: KAZUKO HASE, Department of Evolutionary 
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ENDAI], Shonan Village, Hayama,Kanagawa, 240-0193, Japan; e-mail: hase-
kazuko@gmail.com

Riparian Habitats Buffer Against Effects  
of Wildfire for Plethodontid Salamander 

Understanding how species respond to wildfire informs 
conservation efforts. One factor that may influence the recovery 
of populations following wildfire is habitat heterogeneity. Because 
of low vagility and need for moist microhabitats, plethodontid 
salamanders should disproportionately be affected by wildfire. 
The authors of this paper investigated the impact of wildfire in 
two habitats occupied by Plethodon shermani, a species that 
is geographically restricted to four isolated mountaintops in 
southwestern North Carolina, USA. They took advantage of a 
recent wildfire atop Wayah Mountain (Macon County; late 2016) to 
observe changes in body condition and population density post-
burn for populations residing in two habitats: riparian and upland. 
Further, populations in unburned riparian and upland habitats 

were also similarly studied as control populations. For the upland 
surveys, salamanders encountered were brought into the lab, 
measured for SVL and mass, implanted with a unique elastomer 
marking, and returned to the population within 48 hours of capture. 
The upland habitats were surveyed six times total from 2017 to 
2018. Pre-fire, the experimental and control upland sites were 
not identical (the former a grassy bald and the latter a hardwood 
forest), however the authors argue the comparison is reasonable. 
The riparian surveys were repeated count surveys conducted five 
times over the same two seasons. Both riparian treatments and the 
upland control treatment exhibited marked population density 
increases from 2017 to 2018. Alternatively, population density of 
the upland experimental treatment declined dramatically during 
that span. While densities did not differ between habitats, the 
interaction of habitat and burn treatment was significant. The 
upland burn treatment experienced a pronounced loss of juvenile 
salamanders, and only adult salamanders remained in 2018. 
Interestingly, body mass index did not decline for this population, 
suggesting that the remaining salamanders were feeding well. The 
authors argue that these data reveal that riparian areas can buffer 
the effects of wildfire on plethodontid salamander populations. 
Further, they highlight the importance of understanding habitat 
type by fire regime interactions in studies of the effects of wildfire 
on populations.

gade, M. r., P. r. gould, and W. e. PeterMan. 2019. Habitat-dependent 
responses of terrestrial salamanders to wildfire in the short-term. 
Forest Ecology and Management 449:117479.
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Predation-Risk Reduction by Decoy  
Coloration is Dependent on Body Size

The importance of coloration and color pattern for avoiding 
predation has been a topic of great interest. In particular, 
convergent evolution and the evolution of mimicry have been 
studied extensively. Therefore it is interesting that a commonly 
seen phenomenon—the ontogenetic loss of purported anti-
predator coloration—has received far less attention. Several 
species of Nearctic skinks (Plestiodon) have bright blue tails and 
longitudinal dorsal stripes as juveniles that are lost in the transition 
to adulthood. The most widely accepted hypothesis is that these 
tails serve as a decoy to direct predators to the autotomous tail, 
resulting in a loss of stored fat which can be regenerated. The 
authors of this paper investigated three Plestiodon species (P. 
fasciatus, P. inexpectatus, P. laticeps) that exhibit this phenomenon 
with the aim of understanding why such a change occurs. To 
identify differences in ontogenetic color change sequence 
between the species, museum specimens (between 145 and 151 of 
each species) were measured for SVL and identified for tail color. 
The cost of tail loss for juvenile and adult skinks was determined 
through bomb calorimetry of wild-caught skinks and their tails. 
Finally, clay models were used to determine the effect of juvenile 
and adult coloration on juvenile- and adult-sized skinks. The 
clay model trials were conducted in forested areas of eastern and 
northern Texas, USA; these sites were occupied by P. fasciatus 
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and P. laticeps. The analysis of museum specimens revealed that 
despite differences in adult size, the three species undergo the tail 
color change at the same size class. This analysis also showed no 
difference between sexes. Conversely, differences between species 
and sexes were detected for the timing of loss of dorsal stripes. The 
clay model studies showed that while juvenile-sized models with 
decoy and non-decoy tails were attacked at a high rate, adult-sized 
models with non-decoy tails were attacked at a substantially lower 
rate (those with decoy tails were attacked at a rate similar to juvenile 
models). The bomb calorimeter study detected no difference in 
mass-specific energy cost of tail loss between the decoy tail of 
juveniles and the non-decoy tail of adults. Taken together, the 
authors argue that these findings support the hypothesis that 
predator-based selection is driving the timing of ontogenetic 
tail-color change observed in these skinks. They conclude with a 
discussion of their findings in the context of previous studies of the 
interaction between body size and decoy coloration.

Watson, c. M., z. degon, W. krogMan, and c. l. cox. 2019. Evolutionary 
and ecological forces underlying ontogenetic loss of decoy color-
ation. Biological Journal of the Linnean Society 128:138–148.
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Poison Frogs Move Offspring Hundreds of  
Meters with their Impressive Spatial Memory

Dispersal often occurs in juvenile stages of life. Adults of 
many taxa support offspring dispersal by transporting young 
to new sites, though the importance of larval transport by adult 
frogs is rarely incorporated into discussions of amphibian 
dispersal. Poison frogs in the family Dendrobatidae commonly 
lay their eggs terrestrially, requiring newly hatched tadpoles to 
be moved to appropriate pools for development. This study uses 
two dendrobatid species, Three-Striped Poison Frogs (Ameerega 
trivittata) and Dyeing Poison Frogs (Dendrobates tinctorius), in 
which males transport tadpoles but many other reproductive 
behaviors differ, to assess male movement in transport with 
respect to the nearest pools available. Using radio telemetry, 
the authors tracked seven Three-Striped and 11 Dyeing Poison 
Frog males (8 and 15 transport events, respectively). Three-
striped Poison Frogs traveled farther from their home areas 
to deposit tadpoles, with some traveling over 300 meters. The 
cost of this behavior to males that would otherwise defend 
territories, including increased exposure to predation risk, must 
be outweighed by the benefits of moving their offspring long 
distances. Males of both species traveled farther than the nearest 
pool, sometimes moving directly past pools the authors deemed 
viable options. Discovering farther sites could reduce the chances 
of competing for territories and mates with their offspring. 
These results also indicate that frogs can have impressive spatial 
knowledge of their surroundings, and this spatial memory could 
play an important role in offspring dispersal.

Pašukonis, a., l. Matthias-claudio, and b. roJas. 2019. How far do tad-
poles travel in the rainforest? Parent-assisted dispersal in poison 
frogs. Evolutionary Ecology 33:613–623.
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Salamander Shown to Exhibit Polymorphism-
Associated Alternative Reproductive Tactics

How alternative reproductive tactics (ARTs) are maintained 
within species is a subject of intense interest among biologists. In 
one well-studied example, studies have shown ARTs in the lizard 
species Uta stansburiana (Phrynosomatidae) are maintained 
through negative frequency-dependent selection, where an 
increase in abundance of lizards exhibiting one reproductive 
strategy positively affects the fitness of another. For example, an 
increase in abundance of orange-throated territorial usurpers 
increases the fitness of yellow-throated sneakers. However, other 
studies have suggested that habitat heterogeneity could also 
serve to maintain ARTs. The authors of this paper set out to test 
hypotheses regarding the maintenance of ARTs in salamanders of 
the Eurycea bislineata complex (Plethodontidae). Males of these 
salamanders seasonally develop one of two secondary sexual traits: 
elongate cirri   which presumably serve to aid in chemoreception or 
hypertrophied jaw musculature. Previous studies found evidence 
that the latter phenotype is associated with mate guarding while 
the former is associated with a searching strategy, and that the 
two phenotypes follow different reproductive phenologies (mate 
guarders entering streams earlier in the winter than searchers). 
Species in this complex exhibit only one reproductive strategy with 
one exception: Eurycea wilderae. Though this taxon is likely made 
up of three paraphyletic lineages, previous work has suggested that 
both ARTs are present in all three lineages. The authors of this study 
generated and analyzed next-generation DNA sequence data for 
representatives of both ARTs collected from the distributions of the 
three putative E. wilderae lineages (as well as other members of the 
E. bislineata complex) to confirm the two ARTs do not represent 
cryptic, sympatric species (as has been suggested). Behavioral data 
were analyzed to confirm the divergent morphs exhibit divergent 
reproductive strategies. E. wilderae exhibits a chromosomal 
inversion polymorphism, and these have been demonstrated to 
be tied ARTs in other systems; thus, karyological data was collected 
and analyzed to determine if the ARTs of E. wilderae are controlled 
by chromosomal inversions. Finally, field data were used to reveal 
fine-scale distribution and phenological patterns associated with 
the two ARTs. The genomic data confirmed that the two ARTs did not 
represent cryptic species and instead mate-guarding salamanders 
formed clades with geographically proximate searchers. Analysis of 
the behavioral data confirmed the purported connection between 
phenotype and reproductive strategy, as mate-guarding males bit 
intruding males at a higher frequency than did searcher males. All 
salamanders were found to be homozygous for the chromosomal 
inversion, indicating this trait is fixed and thus not responsible for 
the ARTs. Finally, the field data revealed microhabitat differences 
for the two morphs: searcher males were associated with terrestrial 
microhabitats and only observed in streams at the last sampling 
period (mid-January), while most (5 of 7) mate-guarding males 
were encountered in streams (beginning in early November). This 
study reveals a fascinating ART system possibly maintained by 
habitat heterogeneity; the authors argue further research into ART 
systems in plethodontid salamanders is warranted.
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2019. Morphological polymorphism associated with alternative 
reproductive tactics in a plethodontid salamander. The American 
Naturalist 193:608–618.
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Factors Influencing Snake Mortality  
Due to Erosion Control Blankets

Roads have long been recognized as threats to wildlife, 
including herps. The impacts of road collisions and chemical 
treatments have received considerable scrutiny. Recently, it has 
become apparent that erosion control blankets (ECBs) pose a 
threat to snakes, as snakes are prone to become entangled in 
them and either suffocate or succumb to the elements. However, 
to date, few comprehensive studies have been conducted to 
identify factors that influence the threat of ECBs. To address this, 
the authors of this paper collected information from literature, 
performed field surveys, and conducted experiments aimed to 
reveal which factors contribute to snake mortality due to ECBs, 
hypothesizing that larger-bodied snakes would be more prone 
to ECB entanglement, and that ECBs with woven mesh would be 
less dangerous to snakes than those with fixed intersections. The 
surveys were conducted in nine areas in Houston County, Texas, 
where ECBs were being used, totaling 65 site visits distributed 
between April and June 2018. The experimental trials employed 
128 wild-caught snakes from eastern Texas representing 14 
species, which were exposed to three different commonly used 
ECB types, and their interactions with the ECB were observed. The 
literature review found 175 published instances of reptiles being 
entangled in mesh products, 81% of those being snakes. Of the 
snake entanglement accounts, 45.5% involved wildlife exclusion 
netting, while 43.6% involved ECBs. Ten snake genera were 
reported to have been encountered ensnared in mesh products, 
but more than 40% of the reports involved snakes of the genus 
Pantherophis (five different species), which are long, thick bodied, 
and active foragers (factors that reasonably should increase risk of 
mesh entanglement). The field surveys turned up ten entangled 
snakes, eight of which were dead. The experiments found that 
fixed-intersection mesh ECBs did indeed pose a significantly 
greater threat to snakes relative to woven mesh ECBs. Other factors 
associated with snakes becoming entangled in ECBs include mesh 
diameter and snake diameter. Smaller mesh diameter increased 
rate of snake entanglement, and entanglement rates increased 4% 
with every 1-mm increase in snake body diameter. These findings 
heighten our understanding of the threat posed to snakes by ECBs 
and provide some baseline data that should prove valuable in 
efforts to design snake-friendly erosion control products.

ebert, s. e., k. l. Jobe, c. M. schalk, d. saenz, c. k. adaMs, and c. e. coM-
er. 2019. Correlates of snake entanglement in erosion control blan-
kets. Wildlife Society Bulletin 43:231–273.
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Metabarcoding Methods Reveal Diet Differ-
ences for Three Sympatric Moroccan Lizards

Traditionally, dietary studies have been carried out through 
visual investigation of gut contents, either flushed from living 
animals or removed through dissection of preserved animals, 
or by examining fecal pellets. These have been very successful 
for predators of vertebrates, but less successful for predators 
with diverse invertebrate diets, and soft-bodied invertebrates 
are often missed completely. One potential solution to this 
problem is to employ DNA “metabarcoding” methods to 
analyze fecal pellets to identify multiple operational taxonomic 
units (OTUs) within the sample. This method should not be 
biased towards prey with hard body parts. The authors of this 
paper aimed to investigate the diets of three lacertid lizards 
occurring sympatrically at a site in north-eastern Morocco 
using DNA metabarcoding methods. Two of these lizards 
are currently regarded as conspecific: Scelarcis perspicillata 
chabanaudi and S. p. pellegrini. Based on size and patterning, 
S. p. pellegrini may employ an active foraging strategy while the 
more cryptic S. p. chabanaudi may be a sit-and-wait forager. 
A previous study using traditional gut content analysis found 
evidence for the two lizards having more divergent diets in 
sympatry, which would serve to reduce competition. The third 
lizard, Podacris vaucheri, resembles S. p. pellegrini and may 
share its same foraging strategy and a similar diet. A total of 68 
lizards were caught in September 2016, subjected to meristic 
and demographic data collection, allowed to release a fecal 
pellet, then released. DNA from extracts of the fecal pellets were 
PCR amplified for regions of the COI and 16S rRNA genes, and 
subjected to Illumina sequencing. The resulting sequence data 
revealed 45 operational taxonomic units, 33 of which could 
be assigned to family, 13 to genus, and five to species. The 
16S data proved much more informative than the COI data. 
Overall, the most abundant prey type identified were beetles, 
followed by hymenopterans, with most of the remainder 
divided among blattodeans, flies, hemipterans, lepidopterans, 
and orthopterans. S. p. pellegrini exhibited the most diverse 
diet with a niche breadth of 16.7, supporting the hypothesis 
that it is an active forager. The diet of P. vaucheri was nearly as 
diverse as S. p. pellegrini indicating a similar foraging strategy. 
Conversely, the niche breadth of S. p. chabanaudi was only 6.85, 
in accordance with expectations for a sit-and-wait predator. 
With respect to understanding feeding ecology, one limitation of 
the DNA metabarcoding method identified by the authors is an 
inability to determine life stage of prey, which could be relevant 
for insects that have flying and non-flying stages. Nevertheless, 
the authors conclude that these methods allow for greater 
taxonomic resolution of prey and thus a more accurate measure 
of prey diversity, and an ideal approach would be a combination 
of barcoding and microscopy methods.

Pereira, a., r. xavier, a. Perera, d. salvi, and d. J. harris. 2019. DNA 
metabarcoding to assess diet partitioning and feeding strategies 
in generalist vertebrate predators: a case study on three syntopic 
lacertid lizards from Morocco. Biological Journal of the Linnean 
Society (in press) DOI: 10.1093/biolinnean/blz061
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