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Future Annual Meetings

  2010 — Providence, Rhode Island, 7–12 July (with ASIH, HL)
  2011 — Minneapolis, Minnesota, dates TBA (with ASIH, HL)
  2012 — Vancouver, British Columbia, dates TBA (with ASIH, HL, WCH)
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SSAR BUSINESS

Seibert Award Winners for 2009 Announced

The 18th annual Seibert Awards were presented at the 52nd An-
nual Meeting of the SSAR in Portland, Oregon, 22–27 July 2009.  
These awards are named in honor of Henri C. Seibert, an early and 
tireless supporter of SSAR (having served as an offi cer for over 20 
years).  In recognition of outstanding student presentations at the 
annual meeting, a single award was given in each of the follow-
ing categories: Evolution/Systematics (9 presentations), Ecology 
(12 presentations), Physiology/Morphology (6 presentations) and 
Conservation (8 presentations). All awardees will receive a check 
for US $200 and a book from Chuck Crumly at University of 
California Press.

The Winners.—Systematics/Evolution: Jamie Oaks, University 
of Kansas, “Objective partition choice and the phylogenetic sys-
tematics and biogeography of the true crocodiles.”  Ecology: John 
Willson, Brian Todd, and Christopher Winne, University of Geor-
gia, Savannah River Ecology Lab, Virginia Polytechnic Institute 
and State University, “Trap-happiness, temporary emigration and 
other factors affecting detectability and population estimation in 
aquatic snakes.” Physiology/Morphology: Victoria Arch, T. Ulmar 
Grafe, Marcos Gridi-Papp, and Peter Narins, University of Califor-
nia Los Angeles, University Brunei Darussalam, “An Old World 
frog communicates in pure ultrasound.” Conservation: Kristine 
Kaiser, Menemsha Alloush, Robin M. Jones, Susanne Marczak, 
Katherine S. Marineau, Mark V. Oliva, and Peter M. Narins, Uni-
versity of California Los Angeles, “When sounds collide: effects 
of anthropogenic noise on frog calling behavior.” 

Honorable Mention.—Ecology: Javan Bauder, Holly Akenson, 
and Charles Peterson, Idaho State University, University of Idaho, 
“Over the hills and far away: movements of prairie rattlesnakes 
across a mountainous landscape in a designated wilderness.”  Con-
servation: Anna Savage, Cornell University, “Experimental infec-
tion with Batrachochytrium dendrobatidis demonstrates genetic 
resistance to chytridiomycosis in Lithobates yavapiensis.”

The judges were Laine Giovanetto (New Jersey City University), 
Todd Jackman (Villanova University), Eric Juterbock (The Ohio 
State University), Jacqueline Litzgus (Laurentian University), 
Laura Mahrt (Eastern Oregon University), Patrick Owen (Univer-
sity of Cincinnati), Benjamin Pierce (Southwestern University), 
Robert Reed (USGS), and Emily Taylor (California Polytechnic 
State University).

2009 Annual Meeting, Portland, Oregon

The Annual Meeting of SSAR took place from 22–27 July, 2009 at the 
Hilton Portland and Executive Tower, Portland, Oregon. In attendance 
were members of SSAR, American Elasmobranch Society (AES), Ameri-
can Society of Ichthyologists and Herpetologists (ASIH), The Herpetolo-
gists’ League, Early Life History Section, Herpetological Conservation 
and Biology, Society for Northwestern Vertebrate Biology, and Society 
for the History and Bibliography of Herpetology. The meeting was hosted 
by USGS Forest and Rangeland Ecosystem Science Center, Portland State 
University, United States Forest Service, Washington Department of Fish 
and Wildlife, Washington State University, and Oregon State University. 
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About Our Cover: Pseustes sulphureus
Puffing Snakes or Bird-

snakes, genus Pseustes (Wa-
gler, 1824), comprise 2, 3, or 5 
species depending upon the au-
thority, and range collectively 
from Mexico through tropical 
America. The Giant Birdsnake, 
Pseustes sulphureus, with two 
subspecies, occurs on Trinidad, 
throughout the Amazon Basin, 
and in the Atlantic Coastal 
Plain of Brazil from the state of 
Ceará south to São Paulo. Re-
ports of this species on Tobago 
are erroneous (Boos 2001. 
The Snakes of Trinidad and 
Tobago, Texas A & M Press). 
It is one of the largest New 
World colubrids (reaching at 
least 3,015 mm TL; Jorge da 
Silva 1993. Herpetological 
Natural History 1[1]:37–86). 
Although it lives in the understory and canopy of primary and transitional rain-
forests, the Giant Birdsnake also forages on the ground, where its prey includes 
nesting and hatchling tinamous, caprimulgids, nunbirds, eggs, and occasionally 
small mammals. When on the ground this snake and its congener P. poecilonotus 
often assume an odd position rigidly locked in an undulating pose.

 A dramatic fi lm on the internet features this species (misidentifi ed as Chiro-
nius fuscus) raiding the nest of a Crimson-crested Woodpecker (Campephilus 
melanoleucos) while being attacked by the adults. Giant Birdsnakes, like many 
arboreal species, have a defensive display that is most effective when viewed 
laterally (Sajdak 2010 [in press], Hunters in the Trees: A Natural History of 
Arboreal Snakes. Kreiger Publ. Co.). The body is infl ated from the eyes to about 
the level of the heart (Rossman and Williams 1966. Proc. Louisiana Acad. Sci. 
29:150–156). 

In the upper Amazon Basin, P. sulphureus is often observed in várzea, season-
ally fl ooded forest. The margins (restinga) consist of alluvial soils supporting 
groundcover and a mixed canopy. The cover image, taken in this habitat, has 
an unusual history. An Anolis transversalis was being photographed 90 cm up a 
liana when the Pseustes, estimated at 3 m long, slowly wound its way down from 
the canopy. It advanced horizontally 2.3 m along the liana, pausing frequently. 
Upon reaching the camera the Birdsnake froze, practically touching the lens, and 
the exposure was made. Then it slowly retraced its path into the canopy. Such an 
encounter with any snake would be unusual, but the fact that this was an alert, vi-
sually oriented, diurnal species makes it unforgettable. The cover photograph was 
taken on the Shimbillo River, Loreto, Peru, by William W. Lamar using a Pentax 
LX 35mm SLR camera on tripod, a Pentax 20mm f/3.5 rectilinear lens set at the 
hyperfocal point and stopped 
down to f/22, with Fujichrome 
Velvia fi lm pushed to ISO 100 
at 8 seconds. Bill’s experience 
in the Amazon and Orinoco 
Basins spans 35 years, and 
his efforts in northeastern 
Peru have produced nearly 
400 species of amphibians and 
reptiles. Lamar is an Adjunct 
Professor of Biology at the 
University of Texas at Tyler. 
He is co-author with Jonathan 
A. Campbell of The Venomous 
Reptiles of Latin America 
and The Venomous Reptiles 
of the Western Hemisphere. 
He leads natural history tours 
for GreenTracks, Inc., http://
www.greentracks.com. Re-
cent travel has taken him to 
Chile, Amazonian Brazil and 
several islands in the tropical 
Pacifi c.
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The local hosts were R. Bruce Bury, Stan Hillman, Carl J. Ferraris, Jr., 
Deanna Olson, Marc P. Hayes, Peter Ritson, Robert Kaplan, David J. 
Germano, Tara Chestnut, Gwendolynn W. Bury, Douglas F. Markle, Jason 
Podrabsky, Brad Buckley, David L.G. Noakes, Brian Sidlauskas, Selina 
S. Heppell, Scott A. Heppell, and M. Rockwell Parker. The efforts of the 
local hosts, staff of the Kansas State University Division of Continuing 
Education, and many student volunteers resulted in another great JMIH.

There were 1170 herpetologists and ichthyologists from around the 
world at the 2009 JMIH. This number was up substantially compared with 
that in the previous year. Approximately 42% of attendees were students, 
and around 700 papers and 300 posters were presented. Eleven symposia, 
including the very well-attended “Darwin at 200: A View from Ichthyol-
ogy and Herpetology,” and three student workshops were scheduled. One 
of these workshops (“How to Get a Job after Graduation: Advice from 
Experts,” see below) was organized by Dawn Wilson and other members 
of the SSAR Graduate Student Participation Society. The Henri Seibert 
Competition attracted 37 students in four categories this year (a greater 
than 50% increase over numbers in 2008). Most participants were in the 
Ecology category.

The Annual Meeting began offi cially at 0830 h on Thursday, 23 July 
with a welcome from R. Bruce Bury. Bruce provided a history of Oregon 
and Oregonians and a quick tutorial on ordering local beers (an apparently 
very complicated process). This was necessary as, to the delight of some of 
our members, the JMIH coincided with the 22nd Annual Oregon Brewer’s 
Festival, one of the nation’s longest-running craft beer festivals. 

Hartwell Welsh, from the US Forest Service, spoke on the NW herpe-
tofauna and threats to its persistence, including disease, manipulation of 
water fl ow, introduced predators, forestry practices, and contaminants. 
Douglas Markle and David Noakes (Oregon State Univ. and Oregon Dept. 
of Fish) gave a presentation on the diversity of freshwater fi sh in Oregon. 
Particularly interesting were the presumed effects of colossal fl oods and 
spectacular volcanic activity. President of ASIH, John Lundberg, then 
introduced a number of individuals who presented awards. Rick Winter-
bottom presented the Gibbs Award to Leonard Compagno, Brian Crother 
presented Jay Savage with the Johnson Award for excellence in service, 
and Mo Donnelly presented Bruce Bury with the Fitch Award for long-
term excellence in the study of amphibians and reptiles.

The ASIH Past-President’s Address was given jointly by Henry 
Mushinsky and his long-time collaborator Earl McCoy. They spoke on 
“Science, Advocacy, and Race to Extinction: The Tortoise and the Skink.” 
Julian Lee was introduced by David Cundall as the 2009 Herpetologists’ 
League’s Distinguished Herpetologist. Julian gave a presentation entitled 
“From Bloomington, Indiana to Balankanche, Yucatan: Refl ections of a 
Naturalist in Tropical America.” He asked the excellent question “why 
would anyone wish to be anything other than a herpetologist (or maybe 
an ichthyologist)” and then proceeded to trace his own interest in herpe-
tology beginning with a 1954 article in National Geographic magazine 
“Our Snake Friends and Foes.”

Kenneth Goldman was the AES plenary speaker (“AES Fit Agentea”) 
and the plenary session was closed by Bruce Bury.

Social and Professional Events

Mo Donnelly (Florida International University) kicked off SSAR’s 
participation in the 2009 JMIH with the President’s Travelogue on the 
evening of 22 July. Despite competing with a social in the hotel lobby, 
all seats were occupied as Mo spoke about “How Herps Helped Me See 
the World: A Travelogue (Fig. 1). Who knew Mo was almost a dental 
hygenist? She acknowledged the many people who have infl uenced her 
career, including Bayard Brattstrom, Lon McClanahan, and Jay Savage, 
and spoke about her work at La Selva (Costa Rica) and throughout much 
of South America. Great slides, great story—exactly what a President’s 
Travelogue should be!

On the evening of 23 July, SSAR combined with HL to host another 
very successful reception for student members of both societies and invited 

professionals. This was intended as an opportunity for the students to meet 
professionals in their fi eld, to make useful contacts, and to encourage their 
participation and contributions. Thanks to those who generously donated 
door prizes (Fig. 2). The Joint Meeting Reception was held immediately 
after the Student Reception at Oaks Park and doubled as the Picnic this 
year. Barbeque was enjoyed by most, and carnival rides by some!

The Student Participation Committee held a student workshop “How 
to Get a Job after Graduation” and Pizza Lunch on 24 July. The workshop 
involved a panel of professional herpetologists in a variety of positions 
(large research institutions, small colleges, regional universities, zoological 
parks, research stations, museums, and governmental agencies) speaking 

FIG. 1. Mo Donnelly presented the President’s Travelogue. (Photo M. 
Preest)

FIG. 2. Teppei Juno with Jonathan Losos, author of “Lizards in an Evo-
lutionary Tree:  Ecology and Adaptive Radiation of Anoles.”  A signed 
copy of Jonathan’s book was the door prize won by Teppei at the Student 
Reception. (Photo M. Preest)
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about their experiences getting jobs and serving on search committees 
and responding to questions from the students. The students completed 
a survey before they left the workshop. Their view of the workshop was 
uniformly favorable and they suggested some useful ideas for improve-
ment and topics for future workshops.

The SSAR/HL Live Auction occurred on 26 July and raised $4048 to 
support graduate student travel (Fig. 3). Steve Werman and Robert Fisher 
were the auctioneers and were assisted ably by Stu Nielson, Perry (JR) 
Wood, Ed Stanley, Samantha Wisniewski, Ben Jellen, Lauren Adderly, 
and especially Greg Watkins-Colwell. Stan Hillman served as onsite 
coordinator before the meeting began.

Matt Venesky and Cari Hickerson (co-Chairs, Student Travel Award 
Committee) worked especially hard to pull together a successful Silent 
Auction ($612 raised). Matt and Cari have ideas to improve the visibility 
of this event for the 2010 meeting.

The Joint Meeting Banquet was held on the last evening of the meeting, 
and Larry Allen served as Master of Ceremonies. SSAR was represented at 
the head table by Joe Mendelson, III (President-Elect), Kirsten Nicholson 
(Treasurer), and Marion Preest (Secretary). At the end of the Banquet, a 
warm invitation was issued to attend the 2010 Joint Meeting of Ichthyolo-
gists and Herpetologists in Providence, Rhode Island, 7–12 July.

Board Meeting and Business Meeting Summaries

Society President Brian Crother called the Board Meeting to order 
at 0802 h on 22 July 2009 in the Hilton Portland and Executive Tower, 
Portland, Oregon. In attendance were 11 members of the Board of Direc-
tors and 17 Editors, Committee Chairs, or members of the Society (Fig. 
4). Apologies were received from Roy McDiarmid, Kraig Adler, Andy 
Price, John Moriarty, Robert Hansen, Al Savitzky, and Ann Paterson. 
Minutes of the 2008 Board of Directors Meeting (Montréal, Canada) 
were approved.

Annual reports for 2008/2009 were submitted by all Offi cers, Editors, 
and Committee Chairs. President Brian Crother reported several person-
nel changes. Dawn Wilson stepped down as chair of the Student Travel 
Awards Committee, and Matt Venesky and Cari Hickerson (both student 
members) were appointed as co-Chairs. Kirsten Nicholson was replaced 
by Greg Watkins-Colwell as chair of the Nominations Committee and 
Lisa Hazard was added as a member of this Committee. Henry Mushinsky 
stepped down as organizer of the SSAR/HL Live Auction after many years 
and was replaced by Greg Watkins-Colwell. Stu Nielsen (another student 
member) replaced Richard Wassersug as Resolutions Chair.

Brian wrote over 70 letters of thanks to people who have provided 

service to SSAR in the past year, as well as letters of congratulations to 
winners of various SSAR student awards. He was involved (along with 
a number of other members of SSAR—particularly Joe Mendelson, III) 
in writing a short contribution to Herpetological Review and Science and 
Children that was a response to an article about using amphibians in the 
classroom and advocated the release of amphibians into the wild. A copy 
of this response is available on the SSAR website. 

Journal of Herpetology received a prestigious award recently. It was 
recognized as one of the 100 most infl uential journals in the past 100 yrs 
in the Vertebrate Biology (Reptiles and Amphibians) Category by the 
Special Libraries Association (SLA; Fig. 5). This is a tribute to the many 
editors, editorial board members, and reviewers for this journal, and of 
course to the authors who send us their quality research. It is also a tribute 
to the offi cers and boards of directors over the years that have provided 
moral and fi nancial support. Brian asked Past-President Roy McDiarmid 
and Board Member Kevin de Queiroz to attend a celebratory luncheon 
in Washington, DC on 16 June 2009 to accept the award on behalf of the 
Society. This award is announced on the website and a piece was published 

FIG. 3  Angela Marion, a very happy new owner of the “Leapin’ Lizards” 
puzzle at the SSAR/HL Auction.  (Photo M. Preest)

FIG. 4.  Members of the Board and the Society at the Board Meeting.  
(L to R) Dawn Wilson, Travis LaDuc, Dick Durtsche, Stephen Richter, 
Robin Andrews, Kevin de Queiroz, Matt Parris, Betsie Rothermel, Charles 
Linkem. (Photo M. Preest)

FIG. 5.  A toast at the end of the Board Meeting to the Journal of Her-
petology for the Award it received from the Special Libraries Association. 
(Photo M. Preest)



Herpetological Review 40(4), 2009384

in the September 2009 issue of Herpetological Review. A suggestion was 
made that the SLA Top 100 Journals logo be printed on the front cover 
of the Journal.

Brian arranged for Mo Donnelly to present this year’s President’s 
Travelogue. Additionally, he served as SSAR representative on the Meet-
ing Management and Planning Committee (MMPC) and was involved 
in discussions concerning the future of SSAR with Allen Marketing and 
Management (AM&M, who currently handle our membership duties). 
Modest mark-ups in the costs of reprints and PDFs were approved.

Past-President Roy McDiarmid was involved with continued discussion 
of SSAR’s participation as a full partner in JMIH. He provided input on 
a survey sent to the membership about annual meetings and also helped 
with interpretation of the results of the survey.

Treasurer Kirsten Nicholson reported that, while fi scal year 2008 was 
challenging, the Society ultimately fared better than was projected at the 
last Board Meeting. The approved 2008 budget projected overspending 
by almost $70,000; however, actual overspending was less than $3,900. 
Nearly all forms of income were substantially higher than predicted, 
although a few budget line items came in signifi cantly overbudget.

The Society’s investments lost an average of 42% of market value 
($671,450 to $383,743). However, the value of the portfolio is slowly 
creeping back up. Kirsten regularly reviews the portfolio contents in con-
sultation with accountant John Psaltos. The market value of all restricted 
funds as of December 2008 was $180,253.

Reprints from the Roger Conant library are available for purchase on 
the web. Breck Bartholomew (Publications Secretary) is making progress 
deciding how to handle the books from this library. 

Kirsten will work on preparing the paperwork needed to satisfy IRS 
auditing requirements. This material will be circulated to the Board for 
approval. (Note added later: John Psaltos informed Kirsten that, because 
of the fi nancial size of the Society, we do not need to have the paperwork 
in place for the 2008 tax fi ling. This gives us time to discuss this issue 
further at the 2010 Board Meeting.)

In the past year, Secretary Marion Preest prepared Board and Business 
meeting agendas and minutes for offi cers, editors, and committee chairs. 
Additionally, she prepared a summary of the 2008 meeting for publication 
in Herpetological Review and prepared the Annual Report for this year’s 
Board meeting. Ongoing duties include updating SSAR letterhead and 
material on the website, answering or forwarding numerous emails, and 
ensuring that reports from Committee chairs are submitted for publication. 
Marion was involved in the student activities planned for the Portland 
meeting, in Nominations Committee duties, and she assisted President-
Elect Joe Mendelson, III with an effort to recruit new members from the 
zoological, aquarium, and botanical park communities. She has continued 
(with tremendous help from Travis LaDuc, Regional Societies Board 
Member) to work on compiling a list of regional, national, and international 
herpetological societies so that SSAR can acknowledge signifi cant events 
(e.g., anniversaries) in our sister societies. Marion called for a vote from 
the Board on a statement from the National Center for Science Education 
regarding the teaching of evolution in Texas schools. This statement was 
supported unanimously by the Board.

Breck Bartholomew reported that total income from the Publications 
Offi ce in 2008 was $27,300.

Andy Price (Editor, Catalogue of American Amphibians and Reptiles) 
reported that an issue of CAAR will be ready by the end of 2009. Because 
CAAR is being published on an “as ready” schedule and no longer an-
nually, we will eliminate all memberships that include receipt of CAAR. 
The Secretary will contact members who should have received CAAR 
as part of their membership benefi ts. She will explain the situation and 
ensure that they receive the issues they are entitled to. When CAAR is 
published in the future, it will be advertised on the website and available 
for purchase (or possibly free).

Contributions to Herpetology Editor Kraig Adler reported that “Tasks 
and Problems in Studying the Life of Reptiles in Zoos,” by Hans-Günter 
Petzold, was published May 2008. “Biology of the Reptilia, Volumes 

20–21 (Morphology),” edited by Carl Gans, Abbot Gaunt, and Kraig Adler 
were published in December 2008. These are the fi nal text volumes in 
this series (begun in 1969) and both are selling strongly. “Biology of the 
Reptilia, Volume 22, Comprehensive Literature of the Reptilia,” by Ernest 
A. Liner, will be issued in winter, 2009–2010. “A Guide to the Snakes of 
the Philippines” (Rafe Brown, Alan Leviton, Maren Gaulke, and Arvin 
Diesmos), “Field Guide to Amphibians and Reptiles of the West Indies” 
(S. Blair Hedges), and “Lizards of Southern Africa” (edited by William 
R. Branch and Aaron Bauer) are planned beyond 2009.

Facsimile Reprints in Herpetology Editor Aaron Bauer reported that 
“Life and Herpetological Contributions of August Friedrich Schweigger” 
was published in October 2008. A paperback edition of this work was 
distributed gratis at the 6th World Congress of Herpetology. Printing costs 
were supported by a donation from Mr. Ronald Javitch. “Gray’s Catalogue 
of the Specimens of Amphibians and Reptiles in the Collection of the 
British Museum” is planned for 2010. Aaron anticipates one publication 
every two years for the foreseeable future. There was some discussion 
of other ways that herpetologists can access the material being published 
as part of this series.

Herpetological Circular 39 (“Reptile Dealers and their Price Lists,” 
by Murphy and McCloud) is planned for late Fall 2009. Herpetological 
Circular 37—Crother et al., Scientifi c and Standard English Names of 
Amphibians and Reptiles of North America North of Mexico, is already 
out of print. Editor John Moriarty requested funds to print anther 100–200 
copies. This request was approved.

Joe Mitchell (co-Editor, Herpetological Conservation) reported that 
Herp. Conservation, Vol. 3 (Urban Herpetology) is being very well re-
ceived and has already turned a profi t for SSAR. Robin Jung-Brown and 
Breck Bartholomew stepped down as co-editors; however, Joe will remain 
as editor for one or two more volumes. A possible topic for Volume 4 is 
“Herpetological Conservation in Agricultural Landscapes.”

Herpetological Review continues to operate smoothly according to 
Editor Robert Hansen. There have been some personnel changes: Brent 
Thomas and Michael Jorgensen stepped down and were replaced by 
Margaret Gunzberger and Dan Portik, respectively; Chris Phillips stepped 
down in July after fi ve years of service. The “Amphibian Chytridiomyco-
sis Geographic Distribution Section” was introduced in 2007. It receives 
considerable manuscript submissions and has been given a broader focus 
and renamed “Amphibian Diseases.” Manuscripts submitted to this section 
are fast-tracked for publication. Bob requested continued consideration 
of publishing an online version of Herpetological Review and more ex-
tensive use of color.

Geoff Smith stepped down as Journal of Herpetology Editor in Janu-
ary 2009; however, he continues to process manuscripts submitted before 
2009. Current Editor Matt Parris reported that submission rates were up 
slightly for 2008. The rejection rate continues at around 60% and there is 
a 9–12 month wait between acceptance and publication. This is expected 
to decrease given a 34% reduction in submissions in 2009.

Authors are now allowed to generate keywords and this will be useful 
for abstracting services, for those who use EndNote, etc. Matt and Geoff 
revised the “Guidelines for Authors” and the new version is available on 
the SSAR website.

Matt is exploring the option of converting to a trim size of 8.5 × 11 
inches. He thinks this could facilitate modern mechanisms of document 
delivery, increase ease of PDF fi le transfer, stimulate increased interest in 
the journal, and would also help deal with the backlog of accepted papers. 
Matt will look into the budgetary implications of such a change.

Breck Bartholomew suggested that Matt consider using different pho-
tos/cover art on each issue of Journal of Herpetology as Herpetological 
Review does. Matt will remove the membership pricing information from 
the inside back cover. From now on, membership pricing will only be 
published on the website.

Betsie Rothermel (Chair, Conservation Committee) reported that Ste-
phen Richter stepped down as co-chair. He was replaced by Joe Mendelson, 
III, who then stepped down when he was elected President-Elect in Oct., 
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2009. Three new student members were added to the Committee—April 
Barreca, Jen Germano, and Andrea Dreyer. The Committee took action 
on a number of matters: a) they submitted a letter in support of the listing 
of the recently described Reticulated Flatwoods Salamander under the 
ESA as endangered, b) they supported the designation of critical habitat 
for the Reticulated Flatwoods and Frosted Flatwoods Salamanders, c) 
they submitted a letter opposing proposed changes to rules governing 
interagency consultation under Section 7 of the ESA (this would have 
removed the requirement for federal agencies to consult with USFWS or 
NMFS when determining impacts to threatened and endangered species), 
and d) they wrote a letter in support of the State of Florida’s new regula-
tions regarding the harvesting of freshwater turtles.

The Committee is considering whether it is better to submit joint letters 
or individual letters from the herpetological Societies. The answer prob-
ably depends upon to whom the letter is being addressed, e.g. in some 
cases number of letters received may carry more weight than who actually 
signed the letter. The Committee may conduct an online survey to identify 
members interested in receiving boiler plate letters from the Conservation 
Committee that they can then sign and submit to relevant agencies. 

Chair of the Dean Metter Award Committee, Joe Beatty, received 24 
proposals this year. All were of high quality and two winners were cho-
sen. They are: Benjamin Jellen (St. Louis University) who is working on 
pre- and post-copulatory determinants of reproductive success in Nerodia 
sipedon, and Jeanine Refsnider (Iowa State University) who is attempt-
ing to determine if nest site selection can compensate for global climate 
change effects on sex determination in Chrysemes picta.

Erik Wild and Josh Kapfer (co-Chairs, Grants-in-Herpetology Com-
mittee) received 71 proposals in 2009. Applications were sent from 27 
states in the US and eight countries (including the US). Most applications 
were received in the “Field Research” category. The winners each receive 
$500 and they are:

Conservation: Rosalinda Palomo-Ramos, New Mexico State Univ.
Field Research: Jeanine Refsnider, Iowa State Univ.
Laboratory Research: Brittany Barker, Univ. of New Mexico
Travel: Arley Camargo, Brigham Young Univ.
International: Carlos Miguel Del Valle-Useche, Universidad Nacional 

de Colombia
Education: Dan Costel, Lowry Park Zoo
Eric and Josh plan to work with webmaster Raul Diaz to introduce a 

more formalized process for receipt of grant applications.
The 17th annual Seibert Awards Competition was run at the 51st Annual 

Meeting of the SSAR in Montréal, Québec. There were 21 eligible presen-
tations. The Seibert Award winners for 2008 were: Systematics/Evolution: 
Julienne Ng, University of Rochester, “Dewlap color and reproductive 
isolation in Anolis distichus.” Ecology: Forrest Brem, University of 
Memphis, “Environmental transmission: a mechanism of disease-induced 
amphibian extinctions.” Conservation: David Pike, (with co-authors 
Jonathan Webb and Richard Shine), University of Sydney, “Landscape-
scale reptile conservation: experimentally manipulating canopy cover to 
restore a reptile assemblage.” Honorable mentions were: Ecology: April 
Barreca (with co-author Jason T. Irwin), Central Washington University, 
“Seasonal habitat use and movement of Cascades frogs (Rana cascadae) 
in Washington.” Conservation: Brian Todd (with co-authors Thomas 
Luhring, Betsie Rothermel, and Whit Gibbons), Savannah River Ecology 
Lab and Austin Peay State University, “Interspecifi c effects of upland for-
est clearing on amphibian migrations: implications for habitat and popula-
tion connectivity.” All winners received a check for US $200 and a book 
from University of California Press compliments of Chuck Crumly.

Two new members (Carlos Navas and Michael Dorcas) were added to 
the Herpetological Education Committee in the past year. Chair, Cathy 
Bevier reported that an updated webpage with information and resources 
for educators and students is accessible from the SSAR website. The 
committee invites submission of materials that promote teaching and 
learning about topics in herpetology. The Committee submitted a proposal 
for a Meritorious Teaching Award in Herpetology to be considered by the 

governing boards of SSAR, HL, and ASIH. The annual award would be 
presented to a nominated and qualifi ed individual, and would include a 
plaque and cash prize ($500). The Board voted unanimously in support 
of providing this Award. 

Lynnette Sievert (Chair, Kennedy Award Committee) announced that the 
winning paper for 2008 is by Erica Bree Rosenblum, “Preference for local 
mates in a recently diverged population of the lesser earless lizard (Hol-
brookia maculata) at White Sands” Journal of Herpetology 42:572–583.” 
Erica will receive a check for $200 or $400 in SSAR publications.

The Meeting Management Planning Committee (MMPC) met in 
Portland in April to develop a meeting schedule and review conference 
facilities. SSAR representative on this committee, Brian Crother, noted 
that over 1000 presentations (papers and posters) will be made at the 2009 
meeting. Future meetings are to be held as follows:

 - Providence (2010)
 - Minneapolis (2011)
 - Vancouver (2012; with the WCH)
 - Albuquerque (2013)

There was ongoing discussion of the current hotel-based meetings with 
professional organizers versus the former university-based meetings and 
the issues of cost, ease of planning, and workload placed on the local 
hosts. The Albuquerque meetings are being evaluated for either university 
or hotel meetings.

The MMPC developed a survey to poll the JMIH membership on the 
state of the meetings. 713 members of SSAR, HL, ASIH, and/or AES com-
pleted the survey and the results were sent to all members in mid-summer, 
2009. Responses to some key questions are presented below:

Should SSAR and HL meet separately from ASIH and AES?
 42% no, 35% neutral, 25% yes
Is meeting status quo acceptable?
 70% yes
Where would you prefer to meet regardless of cost?
 60% - University-setting
Should cost be the main factor in choosing between university and 
hotel?
 77% yes
Are you satisfi ed with hotel rates?
 57% no, 16% yes

Most respondents were satisfi ed with geographic locations, meeting 
duration, meeting space, program quality, and the information provided 
prior to the meeting.

Another meeting organizing company will bid against Kansas State for 
future meetings. The Board discussed the roles of the picnic and banquet at 
the meeting. The general consensus was that the picnic was more popular 
than the banquet. A suggestion was made that we hold a picnic/banquet 
hybrid earlier in the meeting. This may lower cost and increase attendance 
at this event. There was also discussion of the possibility of shortening 
the meeting by a day or two, the cost of housing, and the implications 
to the Society(s) fi nancially responsible for the JMIH of not fi lling the 
room block. 

Greg Watkins-Colwell replaced Kirsten Nicholson as chair of the 
Nominations Committee and Lisa Hazard was added as a new member. 
In 2008 the Nominations Committee generated a list of candidates for 
President-Elect, three regular Board Members, and one non-US Board 
member. Kirsten Nicholson and Marion Preest were willing to run again 
for the positions of Treasurer and Secretary respectively. The members 
of the Nominations Committee thank all Society members willing to run 
for these positions. There is no election being held in 2009, but the Com-
mittee welcomes suggestions for 2010.

Richard Wassersug presented resolutions at the SSAR Business Meet-
ing in Montréal in 2008. Richard stepped down as Resolutions Chair and 
was replaced by Stu Nielsen. 

The 6th Edition of the Scientifi c and Standard English names list was 
published one year ago and the web version is in development. Brian 
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Crother reported that the Committee is uncertain how updates will pro-
ceed (i.e., quarterly or as new information comes in). The 6th Edition has 
attracted attention because of certain name usage, claims of authoritarian-
ism, and the review process. These claims are forthcoming as a Point of 
View paper in Herpetologica. The Committee has responded with two 
contra papers.

In Montréal, SSAR hosted a reception and a pizza lunch for student 
members of SSAR. A new committee, the Student Participation Committee 
(SPC; Dawn Wilson, Chair) was formed at the Board Meeting in 2008. 
Members of the SPC are professionals and students interested in furthering 
student involvement and student-centered activities in our Society. 

Ten students were selected randomly from a pool of 23 applicants to 
receive travel awards ($400) for 2009. Matt Venesky and Cari Hickerson 
(co-Chairs, Student Travel Awards Committee) organized the 2009 Silent 
Auction to raise funds for this Award. There was discussion for next year 
of putting the materials in the Silent Auction in a high-traffi c area to 
encourage bidding on items, e.g., where the Poster Sessions are held. A 
suggestion was offered that receipt of a travel award next year be made 
contingent on the awardees staffi ng the silent auction materials when 
they are on display. This suggestion received wide support among the 
members of the Board. A further suggestion was made to do away with 
the Silent Auction, and instead just hold the Live Auction (both auctions 
raise funds for Student Travel). This would have implications for the 
SSAR Travel Awards budget as the proceeds from the Silent Auction are 
for SSAR alone, whereas the proceeds from the Live Auction are shared 
with HL. The Board decided to let Matt and Cari try some new ideas to 
reinvigorate the Silent Auction next year and to continue to hold both 
auctions for the time being.

Anne Maglia (Chair, Web Oversight Committee) reported that, over the 
past year, the Web Oversight Committee focused on enhancing the utility 
and information content of the SSAR website as well as modifying page 
infrastructure and server support so that the forums are more secure. The 
website continues to be updated on a regular basis. The image gallery 
was converted and the photographs from the 50th Anniversary banquet are 
available for viewing and purchase. Suggestions for additional changes 
to the website are welcomed. Anne thanked Raul Diaz (webmaster) for 
his many volunteer hours and dedication to the Society.

For the fi rst time, voting in the SSAR election was carried out electroni-
cally (although for those members without access to email, paper ballots 
were provided). Elections Offi cer, Dan Noble reported that this new 
procedure did not increase voting participation substantially.

The following SSAR members were elected:
President-Elect: Joe Mendelson, III
Treasurer: Kirsten Nicholson
Secretary: Marion Preest
Regular Board members: David Cundall, Kevin de Queiroz, Ann 

Paterson 
Non-US Board member: Pat Gregory 
All amendments to the By-laws were approved (minor changes were 

needed because of the switch to electronic voting and also because of a 
change in how we deal with members in arrears for payment of dues). 
The Board talked about how to increase voting participation, e.g., use 
Facebook to contact student members to increase communication and 
encourage voting, etc.

Al Savitzky attended the AIBS Council Meeting and Annual Meeting 
and part of BioOne Publishers and Partners Meeting in May, 2009. Reports 
were made on the fi rst 14 months of progress on the Encyclopedia of Life 
and on the status of NSF funding for biological sciences, particularly 
organismal and environmental biology. Expected priorities for future 
funding include support for studies of changing biosphere dynamics, 
energy systems, educational enhancement, broadening participation, and 
climate change research.

A representative from the Public Policy Offi ce (PPO) reported that there 
is a better environment for science funding following the recent presiden-
tial election and also new emphasis on greater transparency related to the 

regulatory process. The PPO is still active in issues relating to the teach-
ing of evolution in public schools. AIBS launched the Legislative Action 
Center, an online resource that facilitates contact between scientists and 
legislators. Individuals can register with the Center to receive monthly 
alerts concerning breaking issues of interest, and then will be emailed let-
ters that can be modifi ed or sent as written. A direct link to the appropriate 
legislators will be provided. The Legislative Action Center conducted 
a successful campaign to remove restrictions from the government’s 
economic stimulus package that would have prevented funds from being 
allocated to museums.

Al reported that BioOne now has two collections (BioOne and 
BioOne.2) and continues to grow with the addition of new titles. A new 
platform increases the ease of accessing material. BioOne is conduct-
ing a review to determine whether to publish new journals in emerging 
fi elds, reference books, and textbooks. The meeting ended with discus-
sion on the future of print publications and continued declines in Society 
memberships.

SSAR and HL are co-sponsoring the symposium “Headstarting Tur-
tles—Learning from Experience” planned for the 2010 JMIH. Symposium 
Coordinator Richard Durtsche, reported that SSAR allocated $3,000 in 
funds. There was discussion of a need to contact members to remind them 
to be generating ideas for future symposia.

This concluded discussion of reports submitted, and the Board then 
turned to new business. Breck Bartholomew’s proposal to resume provid-
ing membership duties was considered by the Board. Our contract with 
AM&M ends 31 December 2009, and dissatisfaction, both with service 
and the price of that service, has been expressed. Breck will be able to 
offer additional services plus those we currently enjoy at a substantially 
lower cost. The cost will include an initial set up per member, plus 10% 
of membership dues/member. This cost structure will act as an incentive 
to Breck to retain and attract new members. He will provide two data-
bases. One will be accessible to Society offi cers, the other to individual 
members (will permit logging in to check on status of membership, update 
personal info, etc.). Additional functionalities will be added when the 
website is up and running, e.g. wiki-type database, literature database, 
etc. Electronic voting will be possible. According to Kirsten Nicholson, 
leaving AM&M has no implications for staying with Allen Press for the 
printing of journals. The Board voted unanimously to accept Breck’s 
proposal. Breck will begin to set up user profi les within the next month 
and predicts the membership website will be up and running by October 
2009. Membership renewal notifi cation will begin with an email blast in 
August, and Breck will follow this up with a mailing for bounce-backs 
and lack of responses. (Note added later: HL, which has a joint agreement 
with AM&M, has also accepted Breck’s proposal).

Roy McDiarmid was contacted in late 2008 by the owner of a US reptile 
shop offering a donation to the Society (< $1000). There was some email 
correspondence about what we could do with this donation. The Board 
discussed the larger issue of accepting such donations, as there was some 
concern about accepting funds from individuals unknown to the Society, 
e.g., what are their credentials, are there any strings attached, etc. Roy 
will investigate this specifi c case further and the issue of donations will 
be discussed by the Board at the next Annual Meeting.

The possibility of offering an award for the best student poster(s) at 
the annual meeting was discussed (this was previously raised at the 2008 
Board Meeting). The student award could be a certifi cate, banquet tickets, 
and/or a cash prize. A suggestion was made that this competition could 
be targeted towards more junior students (graduate and undergraduate). 
Joe Mendelson, III offered to form and chair an ad hoc committee to 
look into this. 

Kirsten Nicholson brought to the Board’s attention the fact that Allen 
Press Management is transitioning its association bank accounts from 
Douglas County Bank to US Bank. The Board decided that acceptance of 
such a move was up to the Treasurer and did not require its approval.

SSAR presently lacks copyright agreements with authors who have 
published recently in our journals. Kirsten will draft a copyright agree-
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ment and distribute this to the Board electronically for comments and 
a vote before the next Board Meeting. A suggestion was made that we 
could allow authors to purchase low cost, high quality PDFs of papers 
and the authors could then distribute copies as they wish. If they chose 
to not purchase PDF copies, they then do not have the right to distribute 
their paper widely as the copyright is held by the Society.

Currently, although the Society is charged for color fi gures in Journal 
of Herpetology, page charges are not enforced and thus we do not insist 
on passing this cost along to the authors. After some discussion, the Board 
indicated that it was in favor of charging for color plates. Matt Parris of-
fered to produce a policy for dealing with this. A suggestion was made 
that we could give authors a time line to pay for color fi gures, and until 
the author pays for color plates the manuscript is not published. This 
would have to be handled carefully so as to not interfere with layout and 
scheduling.

Allen Press wants to do away with the mailing sheets that are currently 
included with Journal of Herpetology (these sheets contain membership 
information which is now on the website). Mailing addresses will be 
printed on a white stripe on polywrap covers. The Board approved this 
change.

Brian submitted a proposal regarding the SSAR representative on the 
Meeting Management and Planning Committee (MMPC). This individual 
attends the planning meeting in the April preceding the JMIH and would 
serve a four-year term. Typically this person would be President-Elect 
or President when they begin their term. There will be overlap in year 
one of the four-year term with the outgoing SSAR Rep who is in year 
4 of their four-year term. Thus, the SSAR rep will overlap with another 
rep for two years (beginning and end of term) and serve on their own for 
the middle two years. SSAR will cover the cost of sending the rep(s) to 
the planning meeting. Because of the scheduling of this scheme, every 
third President will not serve as SSAR rep; instead, this duty will skip 
to the next President-Elect in their second year. This scheme (although 
somewhat complicated), ensures continuity (because of the overlap at the 
beginning and end of the term) without costing the Society a great deal. If 
the President or President-Elect is unable to serve (e.g. they might be an 
international member) a proxy will be appointed from among the offi cers. 
This proposal received unanimous support.

The Board returned to the issue of sharing fi nancial responsibility for 
the JMIH with the other participating Societies. This issue was considered 
briefl y at the Board Meeting in 2008. Several offi cers (President, Presi-
dent-Elect, Treasurer, Secretary, one Board member) had met informally 
with offi cers from other Societies the previous evening to discuss this. The 
Board voted unanimously to proceed with an investigation of the many 
issues associated with such an arrangement (including what happens in 
years when SSAR meets with the WCH) and the generation of a proposal 
to be considered later.

There was brief discussion of offering an online-only membership. Typi-
cally, having this form of membership would reduce membership income, 
but it might increase overall membership. The fact that Herpetological 
Review is not yet published in an electronic format would need to be 
addressed before we could move forward with this type of membership. 
Brian will ask Raul Diaz and Bob Hansen to look into this. (Note added 
later: Brian, Bob, and Breck have already begun this conversation.)

The Board was in favor of forming a Membership Campaign Commit-
tee. Brian will appoint a chair. The committee will include both profes-
sionals and students.

Joe Mendelson, III recommended that SSAR consider ways of engaging 
the media and better publicizing SSAR activities and research published 
in our journals. There was wide-ranging discussion of this suggestion. 
The Board voted unanimously in support of the formation of a Media 
Liaison Committee. In order to better communicate with the public, the 
Editor of Journal of Herpetology could ask authors to submit a second 
abstract written in layperson’s terms. There was discussion of a Presi-
dential essay/op-ed piece to be published biannually on the website and 
Journal of Herpetology. The aim of these pieces would be to highlight 

SSAR activities, put SSAR in a larger context, etc., and they would make 
members aware of what SSAR is doing (e.g., conservation and education 
initiatives) and the fact that SSAR is more than just a publisher of journals. 
The President could ask others to submit essays. The Editor of Journal of 
Herpetology will contact the President when they are needed.

Steve Godley presented a proposal to make appendices to papers pub-
lished in our journals available on the website. These appendices could 
include audio and video fi les, photographs, databases, etc. ENTRIX 
employee, Steve Smith, has volunteered to write the programs necessary 
to host the appendices. Allen Press will not charge us for this and in fact 
are already set up to do this. The Board voted to support this proposal and 
Brian will contact Allen Press to pursue this further.

A balanced budget for 2010 of $255,000 was approved and the meeting 
was adjourned by President Crother at 1440 h.

The Annual SSAR Business Meeting was called to order by President 
Crother at 1800 h on 25 July. Approximately 24 members of SSAR were 
in attendance. Offi cers, Editors, and Committee Chairs who were at the 
Business Meeting introduced themselves to the other attendees and gave 
brief summaries of their Annual Reports and relevant information from 
the Board Meeting. Aaron Bauer (Secretary General, WCH) spoke about 
the 7th World Congress of Herpetology to be held in Vancouver, British 
Columbia, Canada (8–14 August 2012). SSAR will meet with WCH in 
Vancouver and the other participating JMIH Societies will be invited. 
Pat Gregory (SSAR non-US Board Member) is one of the local hosts 
for the meeting. 

Winners of the 2009 Dean Metter Award, Kennedy Award, Henri Seib-
ert Student Awards (Fig. 6), Grants-in-Herpetology Awards, and Student 
Travel Awards (Fig. 7) were announced. 

Stu Nielsen (Resolutions Chair) read the following 2009 resolutions. 
SSAR wishes to acknowledge the dedication and hard work of our Im-

mediate Past-President, Roy McDiarmid. Roy was particularly focused 
on student participation in the Society and organized a student reception 
at the JMIH last year that was so successful that we repeated it this year 
along with HL. He also initiated a change in the format of the Business 
Meeting to make it more interactive and welcoming to student members. 
Roy was heavily involved during his term in the highly successful 50th 
Anniversary Celebration of SSAR, he helped smooth the transition to 
working with AM&M, and he participated in the ongoing discussion of 
the role of SSAR in JMIH planning. He continues to be active on behalf 

FIG. 6.  Kris Kaiser and John (J.D.) Wilson, winners of the 2009 Henri 
Seibert Awards in the Conservation and Ecology categories, respectively.  
These awards were presented at the Business Meeting. Jamie Oaks was 
the winner for Systematics/Evolution and Victoria Ash was the winner for 
Physiology/Morphology.  (Photo M. Preest)
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of SSAR, particularly in regards to a plan to house the Societies’ archives 
at the Smithsonian.

Four members of the Board stepped down at the end of 2008. They 
were: Rafe Brown, Meredith Mahoney, Jim McGuire, and Rick Shine. The 
Society greatly appreciates their efforts on behalf of the Society. 

There have been few personnel changes in the last year at Herpetologi-
cal Review. Brent Thomas, an Associate Editor, stepped down at the end 
of 2008 after a two-year run and was replaced by Margaret Gunzburger. 
Chris Phillips, another Associate Editor, stepped down in July marking 
the fi ve-year anniversary of his service to Herpetological Review. Michael 
Jorgensen, a Copy Editor, completed his service as of July 2008 and was 
replaced by Dan Portik.

As of the beginning of this year, Geoff Smith stepped down as Editor 
of the Journal of Herpetology and was replaced by Matt Parris. Geoff 
was Editor of the Journal for three years and, with Brian Sullivan (the 
previous Editor), was instrumental in the transition to online submission 
via AllenTrack. With current Editor, Matt Parris, he updated the Journal’s 
Ethics Statement and he continued to uphold the high standard of publica-
tions for which the Journal has become known. Geoff is processing all 
manuscripts initially submitted in calendar years preceding 2009. 

Breck Bartholomew and Robin Jung-Brown both served as co-Editors 
on the 3rd volume in the Herpetological Conservation series. Urban Her-
petology was a highly ambitious project—40 chapters and 13 case studies 
authored by 120 authors worldwide—and is being very well received. Joe 
Mitchell will continue as sole Editor of that series.

SSAR wishes to acknowledge Kirsten Nicholson who chaired the 
Nominations Committee for six years and also the following individu-
als who agreed to run for Offi cer positions last year: Joe Mendelson III, 
Stan Fox, David Cundall, Kevin de Queiroz, Ann Paterson, Lisa Hazard, 
John Moriarty, Jeff Parmalee, Greg Watkins-Colwell, Alison Cree, and 
Pat Gregory.

Dawn Wilson served as chair of the Student Travel Awards Committee 
for more years than we can count before stepping down last year. Her hard 
work as organizer of the associated Silent Auction has provided funds for 
well over 100 students to help them cover the costs of attending the annual 
meetings. Just this year SSAR doubled the amount of money we provide 
to winners of the Travel Awards. Dawn continues to be very active in the 
Society—not 30 minutes after stepping down as chair of the Travel Awards 
Committee at the Board Meeting last year, she was appointed chair of the 
Student Participation Committee.

Raul Diaz deserves special thanks as our hard-working and talented 
volunteer webmaster. If you haven’t had a good look at the SSAR website 
recently, you really should! 

Stephen Richter stepped down as co-chair of the Conservation Com-
mittee at the end of last year. He served as chair and then co-chair for fi ve 
years. As a result of his efforts (and those of others), this Committee has 
become increasingly visible and infl uential. Andy Kouba and Howard 
Whiteman rotated off the Conservation Committee and we thank them 
for their service. 

SSAR thanks Richard Wassersug who stepped down after serving for 
three years as Resolutions chair. Thanks to Mo Donnelly for another great 
President’s Travelogue. There was standing room only at her talk on the 
opening day of the meeting. Joe Mendelson III spearheaded a membership 
campaign last year targeting members of the zoo, aquarium, and botanical 
park communities. As a result we have seen a slight upswing in number 
of members from this constituency. 

Henry Mushinsky has served as coordinator of the SSAR/HL Live 
Auction for more than fi ve years. Although Henry was never the “face” 
of the auction, he worked tirelessly behind the scenes to ensure that for 
years we had a smooth running auction with terrifi c items.

We welcome the increased involvement of students in the Society; in 
the past year and a half, we have appointed students to serve as Elector, 
Resolutions Chair, members of the Student Participation Society, Conser-
vation Committee, Student Travel Award Committee, and so on. There’s 
no shortage of work, so if you’re interested in getting more involved, 
speak with President Crother or Dawn Wilson, chair of the Student Par-
ticipation Society.

Finally, SSAR thanks the many members who serve in various capaci-
ties—continuing offi cers, editors, and members of committees, judges of 
student competitions, reviewers of manuscripts submitted to our journals, 
contributors to the Live and Silent Auctions, as well as those who attend 
these Joint Meetings. 

The 2009 Business Meeting was adjourned at 1970 h.
Members of SSAR were greatly saddened early in the meeting to 

learn of the passing of Dr. Barbara Savitzky at her home in Virginia 
after a battle with cancer that lasted more than 20 years. Barb had been 
a member of SSAR since the early 1980s and attended nearly all SSAR 
meetings since 1987. She and her husband Al fi rst met at the 1986 SSAR 
meeting in Springfi eld, Missouri. SSAR extends deep condolences to Al 
and his family.

—Respectfully submitted by Marion Preest, SSAR Secretary

NEWSNOTES

Slowinski Award Announced for 2009

 The Center for North American Herpetology is pleased to an-
nounce that the recipient of the Joseph B. Slowinski Award for 
Excellence in Snake Systematics for 2009 is Kate L. Sanders, 
University of Adelaide.
 On 12 September 2001, the world lost one of its premier her-
petologists, a loss that went virtually unnoticed in the wake of the 
tragedy that befell the United States the previous day. Joseph Bruno 
Slowinski, the 39-year-old curator of herpetology at the Califor-
nia Academy of Sciences in San Francisco, died in the jungles of 
Burma from the bite of a venomous snake. Joe was bitten on 11 
September and succumbed to the effects of the bite the next day. 
Eventually, the world took notice and media outlets throughout the 

FIG. 7. Two of the ten winners of Student Travel Awards (Gareth Hop-
kins and David McLeod).  In recognition of the high cost of attending the 
Annual Meeting, the SSAR Board voted in 2008 to increase the Travel 
Awards from $200 to $400 each. (Photo M. Preest) 



Herpetological Review 40(4), 2009 389

U.S. and beyond chronicled Joe Slowinski’s exemplary career, cut 
so tragically short.  
 A distinguished committee, comprised of Simon Creer (Uni-
versity of Wales, Bangor), Hussam Zaher (Museu de Zoologia da 
Universidade de Sao Paulo, Brazil), and Christopher L. Parkinson 
(committee chairperson, University of Central Florida, Orlando), 
has deemed the paper “Molecular phylogeny and divergence dates 
for Australasian elapids and sea snakes (Hydrophiinae): evidence 
from seven genes for rapid evolutionary radiations” published in 
volume 21 of the Journal of Evolutionary Biology, as the most 
distinguished paper on snake systematics to appear during 2008. 
The paper was co-authored with Michael S. Y. Lee, Remko Leys, 
Robert Foster, and J. Scott Keogh.
 As senior author of the paper, Dr. Sanders becomes the seventh 
recipient of the Slowinski Award, and will receive a check from the 
Center for North American Herpetology for US $500 along with 
a commemorative memento in recognition of her achievement.

MEETINGS

Meetings Calendar
 Meeting announcement information should be sent directly to the 
Editor (HerpReview@gmail.com) well in advance of the event.

26–28 February 2010—35th Annual Desert Tortoise Council 
Symposium, Ontario, California, USA. Information: http://www.
deserttortoise.org/symposia.html

16–18 March 2010—Conference: “Climate Change and Con-
servation of Native Amphibians and Reptiles.” Hosted by South-
west Region, U.S. Fish and Wildlife Service, Albuquerque, New 
Mexico, USA. Information: http://www.fws.gov/southwest/Cli-
matechange/amphibreps.html#agenda

30 March–2 April 2010—Biology of the Vipers Symposium, 
Natural History Museum, University of Pisa, Italy. Information: 
http://www.msn.unipi.it/vipere/default.aspx

22–24 April 2010—57th Annual Meeting, Southwestern Associa-
tion of Naturalists, Llano River Field Station, Junction, Texas, 
USA. Information: http://www.biosurvey.ou.edu/swan/annualm10.
html

7–12 July 2010—Joint Meeting of Ichthyologists and Herpe-
tologists (ASIH / HL / SSAR), Providence, Rhode Island, USA. 
Information: http://www.dce.k-state.edu/conf/jointmeeting/

21–24 July 2010—33rd Annual International Herpetological 
Symposium, Tucson, Arizona, USA. Information: http://www.
kingsnake.com/ihs/

22–26 September 2010—VIII National Congress of Societas 
Herpetologica Italica, Abruzzo, Italy. Information: shiabruzzo2010.
iscrizioni@gmail.com

CURRENT RESEARCH
 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 Herpetolo-
gists’ 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, Joshua Hale or 
Ben Lowe; postal and e-mail addresses may be found on the inside front 
cover. 
 A listing of current contents of various herpetological journals and other 
publications is available online. Go to: http://www.herplit.com and click 
on “Current Herpetological Contents.” 

Basking Opportunity Impacts Birthing 
Asynchrony in a Viviparous Lizard

Birthing asynchrony, the spread of time over which mothers 
give birth to a brood of offspring or lay a clutch of eggs, can have 
considerable fi tness consequences for offspring, and the optimal 
degree of asynchrony may depend on environmental conditions. 
It is therefore predicted that females with the ability to control 
the degree of birthing asynchrony would do so to the degree that 
maximizes the fi tness of the offspring. However, the study of birth-
ing asynchrony has been traditionally limited to avian studies, and 
few empirical investigations have been completed. In this study, 
the authors examined the impacts of environmental quality on 
birthing asynchrony in a viviparous skink, Egernia whitii. While 
most reptiles give birth to their offspring all at once, Egernia skinks 
display asynchronous birth. Additionally, it has been shown that 
Egernia juveniles experience a high degree of intra-size-class 
competition, with smaller (= later born) individuals being driven 
to disperse (a move that potentially increases their fi tness), and 
that females exhibit control over degree of birthing asynchrony. 
Environmental quality was determined by a female’s access to 
basking opportunity, with gravid females assigned at the start of 
gestation to either a restricted (4 hours access to a heat lamp each 
day) or extended (10 hours access) basking treatment. Offspring 
of females in the extended treatment were larger and were born 
earlier than those in the restricted treatment. Furthermore, females 
held in the restricted basking treatment increased their birthing 
asynchrony, suggesting that this behavior is under strong selection 
in this species.

WHILE, G. M., AND E. WAPSTRA. 2009. Effects of basking opportu-
nity on birthing asynchrony in a viviparous lizard. Animal Behaviour 
77:1465–1470.

Correspondence to: Geoffrey While, School of Zoology, Private Bag 05, 
University of Tasmania, Tasmania, 7001, Australia; e-mail: gwhile@utas.
edu.au. 
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Reproductive Output Not Reduced in Flat Lizards

Differences in size and shape are strong determinants of the re-
productive output of most animals. Thus, selection favoring specifi c 
body sizes and shapes may have a direct effect on reproductive 
output (the quantity of offspring and eggs that can be produced). 
In reptiles, species that occupy rocky habitats are often fl attened, 
a morphological character that aids locomotion and life on rocks, 
but which may constrain reproductive output by reducing the 
amount of abdominal space available to fi ll with eggs or offspring. 
In this study, examining 20 species of tropical skink from a wide 
range of habitats, the authors quantifi ed habitat use, body height, 
body volume, and reproductive output, to determine whether the 
evolution of a fl attened body was correlated with a reduction in 
abdominal volume, and, in turn, with reduced reproductive out-
put. In this group of lizards, the occupation of rocky habitats led 
to the evolution of a fl attened body, which caused a reduction in 
abdominal volume. However, despite this reduction in abdominal 
volume reproductive output was unaffected, as fl atter species 
compensate by being more “full” of eggs. This study demonstrates 
that morphological adaptation for enhanced performance in specifi c 
habitats does not necessarily result in a reduction in instantaneous 
reproductive output.

GOODMAN, B. A., S. C. HUDSON, J. L. ISAAC, AND L. SCHWARZKOPF. 2009. 
The evolution of body shape in response to habitat: is reproductive 
output reduced in fl at lizards? Evolution 63:1279–1291.

Correspondence to: Brett Goodman, School of Marine & Tropical Biology, 
James Cook University, Townsville 4812, Queensland, Australia; e-mail: 
Brett.Goodman@jcu.edu.au. 

Three Independent Origins of TTX Resistance in 
Thamnophis Garter Snakes

Tetrodotoxin (TTX) is a neurotoxin that disables nervous and 
muscle tissue by binding to gated sodium channels and is employed 
in defense by several taxa, including Taricha salamanders. Three 
species of garter snakes (Thamnophis) in western North America 
are known to prey on Taricha and exhibit relative immunity to the 
effects of TTX. This phenomenon has been investigated in one 
species, Th. sirtalis, and it has been revealed that changes in a few 
amino acids residing on the extracellular portions of the protein 
responsible for forming the cell’s sodium channels (Nav1.4) bestow 
TTX immunity. As two additional, phylogenetically distant species 
(Th. atratus and Th. couchii) display TTX immunity, this phenom-
enon either evolved independently three times or once and is the 
result of ancestral polymorphism or horizontal transfer. If TTX 
resistance evolved once, sequences from resistant snakes would 
form a clade in the Nav1.4 gene genealogy; if it evolved indepen-
dently, the Nav1.4 gene genealogy would be largely congruent with 
the accepted species tree. To address this, the authors accumulated 
Nav1.4 DNA (and inferred amino acid) sequence data for the two 
additional TTX-resistant Thamnophis, as well as for non-resistant 
relatives (including non-resistant Th. sirtalis). Results showed the 
Nav1.4 gene genealogy is congruent with the Thamnophis species 
tree (indicating independent origin); indeed the suite of specifi c 
amino acid changes bestowing TTX immunity is unique in each 

lineage. Furthermore, as the Nav1.4 amino acid sequences in the 
regions of TTX binding for non-resistant taxa are highly conserved 
(even in humans; evidence of purifying selection), it is highly 
unlikely that genetic variation present in the common ancestor of 
Thamnophis is the source of TTX resistance. By showing that three 
unique, diminutive changes in amino acid sequence can result in 
a single, radically different phenotype, this study provides insight 
into the importance of large-effect mutations in adaptation.

FELDMAN, C. R., E. D. BRODIE JR., E. D. BRODIE III, AND M. E. PFRENDER. 
2009. The evolutionary origins of benefi cial alleles during the repeated 
adaptation of garter snakes to deadly prey. Proceedings of the National 
Academy of Sciences 106:13415–13420.

Correspondence to: Chris Feldman, Department of Natural Resources and 
Environmental Science, University of Nevada, Reno, Nevada 89557-0816, 
USA; e-mail: ophis@cabnr.unr.edu.

Crocodilian Vocalization Reviewed

Both extant archosaurian lineages, birds and crocodilians, 
extensively employ vocalizations in both inter- and intraspecifi c 
contexts. In contrast to the deep understanding of avian com-
munication that was achieved in the 20th century, our knowledge 
of crocodilian vocalization remains inadequate. The authors of 
this review paper summarize what is known of crocodilian com-
munication. Crocodilian vocalizations can be placed into several 
categories. Both adults and hatchlings make use of defensive calls 
to warn off potential predators. Additionally, vocalizations directed 
toward conspecifi cs are employed by both adults (courtship and ter-
ritorial) and juveniles (to coordinate hatching and engender cohort 
cohesiveness). Crocodilian vocalizations, unlike those of birds, do 
not originate from a specifi c, highly developed anatomical structure 
and are therefore short, simple, and repetitive (“calls”). Contrary 
to their poorly developed sound production anatomy, crocodilians 
possess an advanced, tri-partitioned, single-ossicle ear similar to 
birds; muscular “ear lids” enable them to dive underwater while 
leaving the outer ear dry (crocodilians are capable of hearing both 
in and out of water). Crocodilians exhibit a breadth of optimal 
sound frequencies equivalent to that observed in passerine birds 
but with a center of optimal hearing slightly lower (resulting in 
greater sensitivity at lower frequencies). As they are known to emit 
infrasonic (very low frequency) sounds that would be inaudible 
via standard sound perception, perhaps an alternate, undescribed 
mode of crocodilian sound detection exists. The details of the 
neurological components of crocodilian sound perception are 
particularly poorly known; understanding of the degree to which 
they can distinguish between and comprehend different sounds 
awaits future inquiry.

VERGNE, A. L., M. B. PRITZ, AND N. MATHEVON. 2009. Acoustic commu-
nication in crocodilians: from behaviour to brain. Biological Reviews 
84:391–411.

Correspondence to: Amelie Vergne, Université de Saint-Etienne, Ecologie 
& Neuro-Ethologie Sensorielles EA3988, Saint-Etienne, France; e-mail: 
amelie.vergne@gmail.com.
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Cryptic Diversity in Australian Geckos

A number of fi elds of study require an accurate assessment of 
species diversity; however, much of the world’s diversity remains 
undocumented. While most unrecognized diversity is found in in-
vertebrates and in developing countries, this is not always the case. 
Although Australia is a developed nation, with scientifi c institutes 
in every state from the nineteenth century, the true species diversity 
is still not known, even in vertebrate groups. In this study, the au-
thors have examined the cryptic diversity in the Australian gecko 
family, the Diplodactylidae. Mitochondrial DNA, allozymes, and 
chromosomal variation were used to examine species diversity in 
the genus Diplodactylus. Results indicated that actual species di-
versity in this genus has been underestimated, with estimates from 
this study increasing the number of species from 13 to 29. It was 
found that four currently recognized species actually represent spe-
cies complexes, with three of these not recovered as monophyletic. 
The authors suggest that their study highlights the importance of 
conducting detailed assessments of species diversity with special 
attention paid to identifying cryptic species, even in developed 
countries with conspicuous and well-studied taxa.

OLIVER, P. M., M. ADAMS, M. S. Y. LEE, M. N. HUTCHINSON, AND P. DOUGHTY. 
2009. Cryptic diversity in vertebrates: molecular data double estimates 
of species diversity in a radiation of Australian lizards (Diplodactylus, 
Gekkota). Proceedings of the Royal Society of London, Series B 
276:2001–2007.

Correspondence to: Paul Oliver, Terrestrial Vertebrates, South Austra-
lian Museum, Adelaide, South Australia 5000, Australia; e-mail: paul.
oliver@adelaide.edu.au. 

Cost of Migration for Female Newts

Partial migration, where a portion of individuals in a population 
complete a migration, is common among mammals, insects, fi sh 
and birds, but is rare in amphibians. The eastern newt, Notoph-
talmus viridescens, is one of the only known amphibian species 
to demonstrate partial migration, with a subset of the population 
migrating to terrestrial habitats after the breeding season while 
the rest remain in the breeding pools. In this study, the authors 
examined the fi tness costs of migration in females of this species 
in Virginia, USA. Field enclosures were used to sample the egg 
laying behaviors of resident and migrant newts across the breed-
ing season. Despite resident females being larger than migrants, 
there was no difference observed in the timing of egg laying or the 
number of eggs laid. The eggs of resident females did develop into 
larger larvae than those laid by migratory females; this may be due 
to the larger size of resident females. The authors suggest that future 
work should examine the cost of migration for male newts as they 
expect that, due to male-male competition, mate availability, and 
sperm precedence, migration may be more costly for males.

GRAYSON, K. L., AND H. D. MCLEOD. 2009. Evaluating the reproductive 
cost of migration for females in a partially migrating pond-breeding 
amphibian. Journal of Zoology 279:71–77.

Correspondence to: Kristine Grayson, Department of Biology, Uni-
versity of Virginia, Charlottesville, Virginia 22904, USA; e-mail: 
kgrayson@email.virginia.edu.

Nest-site Selection in a Freshwater Turtle

Nest-site choice can have signifi cant consequences on incubation 
conditions, and in turn, on the phenotype and fi tness of hatchlings. 
In species that lack parental care, nest sites may be chosen by 
females to maximize offspring fi tness; alternatively, nest sites 
may be chosen for other, non-selective factors, including random 
nest-site selection and socially induced nest-site selection (“social 
facilitation,” where gravid females simply lay clutches where other 
conspecifi cs have chosen to oviposit; an infrequently considered 
hypothesis). In this study, the authors have examined nest-site 
choice in the South American freshwater turtle Podocnemis unifi lis 
in Venezuela to determine if nest location patterns best represent 
random processes, adaptive nest-site selection (selection of nest-
sites exhibiting environmental conditions which maximize the 
fi tness of the offspring), or social facilitation. Results demonstrated 
that nest-site selection was non-random; however, environmental 
conditions at nest sites were not associated with offspring survival. 
The authors suggest that these results are most indicative of social 
facilitation. Furthermore, nest sites clustered closely together and 
laid on the same night suffered lower predation than nests laid on 
different nights. The authors suggest that selection operating on 
nest-site choice in this species is likely to be related to maximiz-
ing conspecifi c cues, and less likely to be related to environmental 
conditions of the nest itself.

ESCALONA, T., N. VALENZUELA, AND D. C. ADAMS. 2009. Nesting ecology in 
the freshwater turtle Podocnemis unifi lis: spatiotemporal patterns and 
inferred explanations. Functional Ecology 23:826–835.

Correspondence to: Tibisay Escalona, Department of Ecology, Evolution, 
and Organismal Biology, Iowa State University, Ames, Iowa 50011, USA; 
e-mail: escalona@iastate.edu. 

Perceived Beauty of Snakes Consistent Across 
Cultures

The study of the innate tendency for humans to relate to other 
animals, termed “biophilia,” has revealed, among other phenom-
ena, that categorizations of animals are consistent across cultures. 
In this study, the authors have examined whether this cross-cultural 
similarity extends to aesthetic perceptions of snakes. A number 
of photographs of pythons and boas were shown to people from 
the Czech Republic and from Papua New Guinea and they were 
asked to rank the photographs in order of beauty. The perceived 
beauty of the photographs between the two cultures was found to 
be tightly correlated. The authors suggest that this result may be 
important for conservation policies, as humans may be more likely 
to support conservation of some species over others.

MAREŠOVÁ J., A. KRÁSA, AND D. FRYNTA. 2009. We all appreciate the 
same animals: cross-cultural comparison of human aesthetic prefer-
ences for snake species in Papua New Guinea and Europe. Ethology 
115:297–300.

Correspondence to: Daniel Frynta, Department of Zoology, Faculty of 
Sciences, Chareles University, Vinićná 7, 128 44 Praha 2 Czech Republic; 
e-mail: frynta@centrum.cz.
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Complete Mitochondrial Genomes Used to Infer 
Higher-level Salamander Relationships

The family-level phylogentic relationships of living salamanders 
remains an area of controversy, largely because resolving these 
relationships is complicated by the fact that salamanders have a 
long evolutionary history, with diversifi cation occurring within 
a relatively short time. In this paper, the authors have examined 
these family level relationships by sequencing seven complete 
mitochondrial genomes of salamanders from 5 of the 10 families, 
four of which were not previously represented. Combined with 
published genomes representing 6 of the 10 families and a number 
of outgroups, the authors used two different data sets to ascertain 
phylogenetic relationships: one combined the entire mitochondrial 
sequence (except for the D-loop region), and the other used the 
deduced amino acid sequence for the 13 mitochondrial protein 
coding regions. Two Bayesian-inference programs (Multidivtime 
and BEAST) were used to perform molecular dating analyses. 
The analyses of the two data sets recovered similar phyloge-
netic relationships (discrepancies include the precise placement of 
Rhyacotritonidae), with each family shown to be monophyletic. 
The internally fertilizing salamanders formed a clade made up of 
two well-supported clades: one consisting of Ambystomatidae, 
Salamandridae and Dicamptodontidae and the other comprised 
of Proteidae, Rhyactritonidae, Amphiumidae and Plethodontidae. 
The results also support the hypothesis that Sirenidae is the sister-
group to all other salamanders. The dating analysis indicates that 
the diversifi cation of living amphibians occurred from the Late 
Carboniferous to the Early Permian, later than previously thought. 
Further, it was estimated that living salamanders originated in the 
Early Jurassic, while most families had diversifi ed by the Late 
Cretaceous.

ZHANG, P., AND D. B. WAKE. 2009. Higher-level salamander relationships 
and divergence dates inferred from complete mitochondrial genomes. 
Molecular Phylogenetics and Evolution 53:492–508.

Correspondence to: Peng Zhang, Department of Integrative Biology, 
Museum of Vertebrate Zoology, 3101 Valley Life Science Building, 
University of California, Berkeley, California 94720-3160, USA; e-mail: 
alarzhang@gmail.com. 

Nitrate Impacts Male Attractiveness in Newts

Endocrine disruptors released by human activities have been 
demonstrated to have serious negative impacts on wildlife, both 
on the fi tness of individual organisms and on population dynamics. 
As endocrine disruptors operate on hormonal systems, they can 
impact metabolism, development, reproduction and behavior, 
and are commonly associated with mortality and malformations. 
However, non-lethal endocrine disruptors can still have more subtle 
yet still serious consequences for individual fi tness and population 
dynamics. In this study, the authors have examined the impact of 
a specifi c endocrine disruptor, nitrate (a chemical commonly used 
in agriculture), on the expression of male secondary sexual traits 
in the palmate newt Triturus heleviticus from western France. The 
authors exposed male newts to high (but realistic) nitrate levels and 
then examined expression of secondary sexual traits: tail height and 

hind-foot web area. Males exposed to the nitrate treatment for three 
weeks demonstrated reduced growth and expression of secondary 
sexual traits. Exposure for 10 days did not have an impact on the 
expression of secondary sexual traits, but females preferred males 
unexposed to nitrate levels in olfactory female-choice trials, but 
not visual trials, regardless of their length of nitrate exposure. The 
authors suggest that nitrate may alter population dynamics both by 
interfering with the development of male secondary sexual traits, 
but also by disrupting the production of olfactory cues.

SECONDI, J., E. HINOT, Z. DJALOUT, S. SOURICE, AND A. JADAS-HÉCART. 2009. 
Realistic nitrate concentration alters the expression of sexual traits and 
olfactory male attractiveness in newts. Functional Ecology 23:800–808.

Correspondence to: Jean Secondi, LEESA Université d’Angers, 2 bd 
Lavoisier, 49045 Angers cedex, France; e-mail: jean.secondi@univ-
angers.fr. 
 

Pathogenesis of Chytridiomycosis

Although chytridiomycosis, the amphibian skin disease caused 
by the pathogen Batrachochytrium dendrobatidis (Bd), has 
been strongly implicated in amphibian declines globally, the 
mechanism by which it causes death has not been established. In 
this study, the authors have sought to investigate the pathogenesis 
of chytridiomycosis by following Bd infections in green tree 
frogs, Litoria carulea, in laboratory experiments. The results of 
histopathology on skin biopsies and PCR analysis confi rmed that 
disease symptoms and mortality occurred in individuals with 
the highest levels of Bd infection. The authors also monitored 
epidermal electrolyte transport in skin preparations, changes in 
blood and urine biochemical parameters and cardiac electrical 
activity from clinically diseased, aclinical and control frogs. 
Electrolyte transport across the skin was inhibited by greater than 
50% in samples from diseased frogs and sodium and potassium 
levels in the plasma were also signifi cantly reduced. As there was 
no observed difference in water volume, the authors suggest that the 
decreased sodium and potassium levels observed in diseased frogs 
are a result of reduced sodium and chloride channel activity, rather 
than dilution by water. The authors suggest that these epidermal 
channels are potentially disrupted by the release of fungal toxins, or 
by direct damage to infected host cells. Frogs in the terminal stage 
of infection were administered an oral electrolyte treatment and did 
recover some function and lived more than 20 hours longer than 
untreated frogs. While this treatment does have some effi cacy, the 
authors suggest that unless epidermal damage can be revered it will 
not prevent death from Bd infection. Cardiac electrical activity of 
severely diseased frogs in the fi nal stages of life resembled cardiac 
standstill, or cardiac arrest, which the authors suggest is related to 
the electrolyte level abnormalities, and is likely to be the proximate 
cause of mortality in chytridiomycosis. 

VOYLES, J., S. YOUNG, L. BERGER, C. CAMPBELL, W. F. VOYLES, A. DINUDOM, 
D. COOK, R. WEBB, R. A. ALFORD, L. F. SKERRATT AND R. SPEARE. 
Pathogenesis of chytridiomycosis, a cause of catastrophic amphibian 
declines. Science 326:582–585.

Correspondence to: Jamie Voyles, School of Public Health, Tropical 
Medicine and Rehabilitation Sciences, Amphibian Disease Ecology Group, 
James Cook University, Townsville, QLD 4811, Australia; e-mail: jamie.
voyles@gmail.com.  
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Henry S. Fitch (1909–2009):
Field Notes on a Wonderful Life

 Henry Sheldon Fitch passed away on 8 September 2009, just a bit 
shy of his 100th birthday (25 December). In lieu of a traditional obituary, 
and because an autobiographical account of his life recently appeared 
(Echelle and Stewart 2000), several former students and colleagues each 
describe their personal memories of the man deservedly referred to as the 
“father of snake ecology.” Although each of the remembrances brings 
a different perspective, three common threads run through all of them, 
namely: Henry Fitch’s energy, enthusiasm, and decency.

Henry Fitch and the Practice of Natural History

HARRY W. GREENE
Department of Ecology and Evolutionary Biology
Cornell University, Ithaca, New York 14853, USA

e-mail: hwg5@cornell.edu

 Texas Alligator Lizards were fi rst described from the Devil’s River in 
1858 and a century later, when I encountered them in photographs, there 
was still almost nothing known about those snaky, bright-eyed reptiles. 
As a Missouri youth, hungry for wilder places and imagining myself a 
trailblazing naturalist, I pored over accounts in Hobart Smith’s Handbook 
of Lizards of two related West Coast anguids—especially fi eld studies by 
Henry Fitch, who referred to them as “unusually intelligent” and saw a 
Southern Alligator Lizard hold off Yellow-billed Magpies by hissing and 
threatening with open jaws, tail curled forward like a shield. Someday, I 
thought, I’ll roam the Mexican borderlands and learn something exciting 
about Gerrhonotus infernalis!
 Fitch’s photo also caught my attention among the “infl uential saurolo-
gists” profi led in Smith’s Handbook because he wore a World War I cavalry 
hat and looked intense, as if distracted from some important task. His 
publications in our local college library provided a University of Kansas 
address, so I wrote announcing my upcoming herpetological career and 
asking questions about proposed Texas fi eldwork. However pretentious 
that letter, right back came Henry’s cordial, hand written explanation 
of how to sex alligator lizards: “By grasping the base of the tail, gently 
twisting it, and exerting pressure with the thumb ventrally, one can cause 
a hemipenis to be exposed. Failing in several such attempts, one may be 
reasonably sure the specimen is a female.”
 I knew ventral meant underside and penes were for copulation, but 
couldn’t have realized a high school internship with Henry would set my 
course or that he would author almost 200 publications, more than 4,000 
pages on plants, snails, spiders, and diverse vertebrates. This unassuming 
man started graduate work at Berkeley’s Museum of Vertebrate Zoology in 
1931, when the discoveries of Charles Darwin and Alfred Russel Wallace 
were still relatively fresh, and took his fi rst academic position in 1948, fi ve 
years before James Watson and Francis Crick unraveled DNA. Decades 
later, after Henry summarized half a century of fi eldwork at a symposium 
in his honor, a graduate student wryly noted that thanks to him she couldn’t 
call four years of horned lizard population research “long term.” Applause 
typically occurs after presentations, but his arrival at the podium that day 
provoked a standing ovation before he began speaking.
 With Henry’s passing I want to honor his impact on biology and me 
personally by refl ecting on a conundrum. Although Darwin, Wallace, 

and countless others have 
been drawn into nature by 
orchids, beetles, or whatever 
seized their fancy, and this is 
surely truer now than ever be-
fore, acclaim typically comes 
from generalizing rather than 
gathering facts. Ernst Mayr, 
for example, was renowned 
for evolutionary theory and 
less widely so for describing 
more than 400 new species 
and subspecies of birds. At 
first glance then, Henry’s 
career-long focus on organ-
isms seems anachronistic, 
the widespread esteem in 
which he’s held a bit surpris-
ing. In a forthcoming book, 
Tracks and Shadows: Field 
Biology as Art, I’ve set out 
to illuminate that stature as 
well as more generally assess 
the enduring values of natural 
history. Here I’ll draw on cor-
respondence and interviews 
of my teenage mentor, with the goal of addressing a question: why did 
he do it?
 One of our extended dialogs was soon after Henry had fallen and spent 
a chilly night stranded in a creek, and except for the incident’s notoriety 
he seemed surprisingly unfazed —search dogs were hopelessly confused 
because his scent trail was everywhere on the Reservation, and he’d been 
conscious when helicoptered to a hospital. Daughter Alice was visiting 
her folks, and we talked all afternoon and late into evening. Almost 80, 
with raven black hair, Virginia served fried chicken, mashed potatoes 
with gravy, corn on the cob, and home-made rolls, and she fairly sparkled 
as conversation meandered from our fi rst visit and the whereabouts of 
former graduate students to details of Fitch family life. When I smiled at 
her mention of “youthful indiscretions,” Virginia said she married young 
and divorced the other guy. “Then,” she exclaimed, grinning at me and 
hugging her husband from behind his chair, “I met this wonderful guy!”
 From time to time I checked a list of questions, and although in cor-
respondence Henry had been enthusiastic about my book proposal, his 
answers weren’t effusive. I’d known this wasn’t going to be easy, if for 
no other reason than constitutional reticence—as Randy Reiserer wrote 
in a dissertation acknowledgment of his undergraduate advisor, “I never 
met anyone who can say so much with so few words, or indeed, without 
any at all.” But I wanted to understand why Henry does the work, keeps 
catching still more snakes, and what the practice of natural history meant 
to him, so fi nally I blurted out something about having my own problems 
shrink in the face of grandeur and diversity. “Sounds good to me” was all 
he said, with a soft chuckle and maybe a hint of irony.
 I also hoped to learn how Henry knew what to record, given he began 
gathering data in the 1930s for which there were no guiding theories. 
His papers typically set forth the ecology of target species, with insights 
woven among empirical fi ndings—the thesis work on alligator lizards, 
e.g., addressed advantages of viviparity by noting that “Eggs left in the 
ground are exposed to…egg-eating reptiles, mammals, and insects, and 
to extremes of temperature and danger of desiccation, while those carried 
by the female probably stand a better chance of developing into inde-
pendently successful young.” In 1949 he’d laid out in Ecology details of 
what to write down, but almost nothing as to why particular information 
would interest other biologists. And in 1966 Robert MacArthur and Eric 
Pianka’s brilliant paper on optimal foraging would inspire widespread 
measurement of parameters that Henry had been recording for decades 

HSF and Rainbow Trout: ca. 1920 at 
Klamath Lake, Oregon. Photo courtesy 
of Alice F. Echelle.
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with no conceptual prompting.
 So I kept coming at the questions from various directions, hoping Vir-
ginia and Alice would jump in with something defi nitive or nudge him 
for details. My query about god resulted in a slight pause and “I have no 
religious beliefs although raised in that environment. Natural history does 
it for me.” Asked about favorite habitats, Henry attributed his preference 
for deserts, “because they are open and have interesting animals,” to 
a Nevada fi eld trip during graduate school. At the mention of favorite 
species, he responded “alligator lizards, Copperheads, and gartersnakes, 
because they have interesting natural histories.” By evening’s end the best 
I could get was “my initial interest in zoology was innate” and “I wrote 
down everything that interested me.”
 Two years later I was back trudging up a hill on the Reservation. 
Henry was audibly winded as we crested the familiar limestone ridge 
and explained without a trace of self-pity that he’d lost stamina but hoped 
to complete one more fi eld season. Otherwise he seemed no different 
than my last visit and at 91 his hair was light brown. He walked slightly 
stooped, in work boots with visibly thin soles, and was wearing khaki 
pants, a Berkeley herpetology course t-shirt, and a baseball cap decorated 
with various university insignia. The tattered cotton bag stuffed through 
his belt, custom made by Virginia, was for carrying snakes back to the 
house. He used a smooth, sturdy stick with a nail head protruding on the 
bottom to steady himself, hold onto tree limbs, turn over cover items, and 
probe matted grass for the long narrow tin pieces he’d laid out to attract 
snakes.
 As our conversation turned to current projects, Henry spoke with quiet 
fatherly pride of a paper with Alice about changes in tree diversity over the 
past 50 years at the Reservation. Their fi ndings were thought-provoking: 
Once largely prairie, perhaps the best-known square mile in North America 
had lost a third of its fauna since he arrived because of fi re prevention, 
lack of grazing, and forest encroachment. On the bright side, there were 
still Bobcats and Timber Rattlesnakes in the vicinity, and a Black Bear 
was seen near here recently. As we returned to the house he pointed out 
a large cedar by the driveway, planted many years ago as a tiny family 
Christmas tree.
 That night Henry sat in the front row for my campus lecture on organ-
isms as the central focus of biology, during which I held up his capstone 
opus, A Kansas Snake Community, and introduced my teenage hero. I 
praised Henry’s contributions to ecology and systematics, then said his 
greatest legacies are immediate products of the work itself—tens of thou-
sands of observations archived, many museum specimens collected—and 
that in the scholarly tradition of his Berkeley advisor, Joseph Grinnell, 
he’d bridged Darwin’s synthesis with twenty-fi rst century science. As it 
happens, those individual organisms he studied demonstrated such things 
as substantial shifts in Copperhead diets over the decades, as prey popula-
tions responded to the habitat changes he documented.
 Henry’s accomplishments amounted to several better-than-average 
careers, I told the K.U. crowd, given his California and Louisiana work, 
decades at the Reservation, and his tropical expeditions. In fact, although 
mainly known as a herpetologist, his publications on mammals would 
eclipse those of the average “mammalogist.” During the lecture I showed 
photos of island Cottonmouths that eat fi sh regurgitated by seabirds and 
have exceptionally large young, exemplifying, I pointed out, unusual and 
unexpected opportunities for research and enlargement of theory. After-
ward Henry asked about the number of young in island snake litters, said 
he’d enjoyed my talk and our hike, then added with a characteristic grin 
and swing of the chin, “Oh, and thanks for the plug!”
 Work can be a job, a career, or a passion, and for Henry the practice 
of natural history was all three. When I complained about funding he re-
sponded “I have always spent my time on whatever interested me—with 
or without grants—and have greatly enjoyed all my projects, especially 
the fi eldwork.” In his eighties he was quoted in a book on Kansas per-
sonalities, “I wouldn’t change a thing. People who work with animals in 
the fi eld, whether snakes or birds or rodents or monkeys, fi nd it deeply 
satisfying and wouldn’t trade it for any other kind of career—even though 

it may not be very fi nancially rewarding.” And in 1995 he wrote Alice, 
“If as a young person I could have dreamed of my future and the world I 
would like to see, it would have been about the same as the life I have had. 
Getting a Ph.D., having a loving, supportive wife, children like you and 
John and Chester, grandchildren like Tyson, Lena, and Ben, living on the 
Reservation, teaching natural history, studying anoles and pitvipers, and 
making two dozen trips to nine countries in the tropics for herpetological 
research have all been great experiences.”
 One visit, after the Fitches walked me to my truck, I drove back to 
Lawrence on a sultry Kansas night. A huge moon shone through fog and 
orange lightning fl ashed over surrounding fi elds as I pondered my admira-
tion and affection for Henry. What, I wondered, makes him tick? Certainly 
he marched to his own drummer, unmindful of fads, which makes it all 
the more fascinating to contemplate his accomplishments, as well as how 
that stance affected his life more broadly. Maybe verbal frugality refl ected 
limited interest in analytic thought, personally and professionally, which if 
nothing else protected him from the pettiness so common in universities. 
Maybe he was always so much within himself that he simply didn’t pay 
much attention to theorizing. And maybe those like Henry who go deeply 
into nature as children—he was catching snakes as a fi ve-year-old—are 
especially prone to immersion as adults. We have to be out there.
 Just weeks before Henry died he asked Alice and her husband Tony 
Echelle, if they might visit a local creek and catch watersnakes. When she 
replied, “Well, what then dad?” he said simply, “We’ll mark and recapture 
them.” Evidently the answers to my questions are equally straightforward: 
Henry was always driven by passionate curiosity and a penchant for detail, 
accentuated by parental encouragement, and those attributes combined 
in grad school with a framework for understanding biological diversity 
that harked back to Darwin and Wallace. That was enough. His approach 
worked, against formidable odds at times, and he was not inclined to do 
otherwise. A special gift for fi eld biology and quiet but stubborn confi -
dence must have been obvious to Grinnell in 1931, when an unusually 
shy but promising new student arrived at Berkeley, fresh off an Oregon 
pear ranch. Those traits were undiminished to the end, and Henry’s long, 
happy life was inseparable from the quest to understand nature.

HSF and Virginia Fitch in 1975 at the University of Kansas Natural 
History Reservation (now the Fitch Natural History Reservation). Photo 
by Michael V. Plummer.



Herpetological Review 40(4), 2009 395

Reminiscences of Henry S. Fitch

WILLIAM E. DUELLMAN
Biodiversity Institute, University of Kansas

Lawrence, Kansas 66045, USA
e-mail: duellman@ku.edu

 For the past half century I was fortunate to have been a colleague and 
friend of Henry S. Fitch.  During that time, we served on doctoral com-
mittees of one another’s students, co-advised some graduate students, 
and team-taught a graduate course in reptile biology.  Although we never 
collaborated on a published paper, we each named a species of Anolis for 
the other.  Henry avoided university politics and only reluctantly attended 
departmental meetings.  Many of his colleagues mused that Henry lived in 
his own little world.  But that world was much larger than they thought.  
He was at home on the University of Kansas Natural History Reservation 
(subsequently named for him), where he conducted intensive studies on 
the ecology and behavior of reptiles.  Over the years he witnessed the 
succession of hardwood forest on the reservation, while methodically 
searching this square mile of land, capturing and recapturing thousands 
of snakes, and logging hundreds of pages of notes.  His dedicated efforts 
culminated with the publication in 1999 of “A Kansas Snake Community: 
Composition and Changes Over 50 Years.”
 However, Henry had a long and distinguished publication record before 
this fi nale.  While at the University of California at Berkeley prior to mov-
ing to Kansas in 1948, he published a classic work on alligator lizards in 
1935 and a highly perceptive work on western garter snakes (Thamnophis) 
in 1940.  Two of his best-known works are on the natural history of reptiles, 
especially that on the Five-lined Skink in 1954 and his exhaustive study 
of the Copperhead in 1960.  In addition to these systematic and ecologi-
cal studies, Fitch provided us with important syntheses—reproductive 
cycles in lizards and snakes (1970) and sexual size differences in reptiles 
(1981).  Consequently, his publications are cited extensively.  A number 
of years ago, while Fitch was still an active member of the department, 
the chairman took it upon himself to tally citations to publications by all 
members of the department.  For several consecutive years, Henry Fitch 
was the most cited.
 During the warmer months of the year, the major exception to conduct-
ing fi eld studies were the basketball games on the “sand lot” by the Fitch’s 
residence.  Games would involve all members of the family and anyone 
who happened to be visiting the reservation.  Henry displayed his usual 
dogged determination from his fi eldwork to the basketball “court,” and 
one quickly learned to avoid his elbows under the basket.
 In 1967 I introduced Henry to the tropical rainforest in Amazonian 
Ecuador, where he was the only member of the fi eld party who would 
work in the fi eld during the torrid afternoons, all the while lamenting 
the apparent absence of snakes.  Customarily he went into his cabin and 
emerged a few minutes later with a towel wrapped around his middle and 
untied sneakers on his feet.  To get to the dribbling bamboo spout loosely 
referred to as the shower, he had to cross the dirt “courtyard,” the home 
territory of a very aggressive goose, which took particular delight in nip-
ping at Henry’s buttocks.  One afternoon we heard Henry exclaim “ouch,” 
as he stood naked snapping his towel at the goose.  He was completely 
unaware that he was the “fl oorshow” in the middle of camp. 
 Here I learned that Henry had poor night vision and consequently was 
primarily a diurnal biologist, but he was constantly amazed that we found 
so many snakes at night.   Only after much cajoling did he accompany us 
twice on nocturnal forays during a month in the forest.  However, I like 
to think that I infl uenced much of Henry’s subsequent work in the tropics, 
where he conducted numerous studies on the systematics and ecology of 
anoles and on populations and conservation of iguanas.
 Henry Fitch was one of the last remaining naturalists.  His breadth of 
knowledge was matched by very few of his contemporaries and scarcely 
imagined by his younger colleagues.  His careful work on natural history 

is well worth emulating. Our knowledge of animals in nature would be far 
greater if many more biologists around the world followed in the footsteps 
of Henry S. Fitch.

Memories of Henry Fitch

MICHAEL V. PLUMMER
Department of Biology, Harding University

Searcy, Arkansas 72149, USA
e-mail: plummer@harding.edu

 Henry Fitch was one of the most gracious, kind, and gentle men I 
have ever known. I greatly respected him for his long list of professional 
achievements, but I also respected him for the man he was and how he 
treated others. He was always the gentle encourager to me and I often think 
of his example when I get in an exasperating situation with my students 
or colleagues. I never heard a degrading word spoken against Henry the 
man by anyone. Any and all who happened to come by the Natural His-
tory Reservation were heartily welcomed by Henry and his lovely wife 
Virginia, and that seemed to happen frequently.
 My formal association with Henry began in July 1972 when I came 
to KU to begin a Ph.D. program. I found it diffi cult to believe I had the 
opportunity to work with such a professional giant. I remember standing 
in awe as we spoke about potential research projects and thinking that 
since Henry was 64 at the time, I just might be his last student before he 
retired (wrong! I only missed by about 30 years). Henry was THE man 
as far as snake ecology was concerned and I assumed my dissertation 
would become yet another monograph of a Reservation snake species. 
But then he suggested we go down on the “Kaw” (Kansas River) to look 
for softshell turtles. I was fascinated by the sandbars, the softshells, and 
Henry’s nonstop fountain of knowledge about them – talk about informa-
tion overload! But what I remember most about our inaugural softshell 
trip was this 27-yr-old kid in the prime of life trying desperately to keep 
up with an aging 64-yr-old walking (more like running) on the soft sand 
as he talked. I looked for a red “S” on his chest.
 Henry once had a guest at the Reservation, a gentleman from the 
Bombay Natural History Society, and because India is near the center 
of softshell diversity, Henry asked me to take the gentleman out on the 
Kaw and show him our American softshells. By that time, I had captured 
hundreds of Apalone mutica and I assured Henry that it would be no 
problem seeing numerous softshells. Any fi eld biologist could probably 
guess what happened. After working hard for a couple of hours, we saw 
maybe two or three juvenile softshells. I learned that day that one should 
never make such rash statements regardless of how confi dent he is about 
seeing animals in the fi eld. Henry was apologetic to the gentleman and I 
was embarrassed, but Henry never said another word about it to me.
 Henry frequently encouraged his students to do “interesting” side proj-
ects along with their thesis or dissertation work. He suggested a project 
on softshell glands in the summer of 1972 that would fi t in “nicely” with 
my ecological Ph.D. work. Being a swamped and overwhelmed new grad 
student, I wasn’t terribly interested in his suggestion at the time, but I never 
forgot it (probably because of who suggested it). Well Henry, you would 
be pleased to know that I fi nally did do the project and it was published 
in 2009 just before you left us. Sorry I’m so slow; it only took 37 years. 
Thanks for the treasured memories. 
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Henry Fitch at Home and in the Tropics

ROBERT W. HENDERSON
Section of Vertebrate Zoology, Milwaukee Public Museum

Milwaukee, Wisconsin 53233-1478, USA
e-mail: henderson@mpm.edu

 I was, herpetologically speaking, incredibly green when I entered the 
University of Kansas as an undergraduate in 1967. The attraction of KU 
was its long history of herpetological fi eldwork in the Neotropics, and 
I was aware of the ambitious research program of William Duellman 
and his students in, at that time, Ecuador. I was not, however, aware of 
the existence of Henry Fitch. I did know that I wanted to study the way 
snakes lived, but I had absolutely no idea of how to do it or that anyone 
was already doing it. Eventually, while browsing through the library in 
the herpetology division, I came across Autecology of the Copperhead. I 
read it from cover to cover, realized this was the kind of research I wanted 
to do, and I had to meet Dr. Fitch, who just happened to teach at KU.
 The Fitches lived on the grounds of KU’s Natural History Reservation 
and I became a frequent visitor, often making the rounds of coverboards 
(sheets of tin) in Quarry Field to collect the Prairie Ring-necked Snakes 
on which Dr. Fitch was then working. I have fond memories of the warm 
hospitality of Virginia Fitch, energetic basketball games played on the bare 
ground at the Reservation, the Fitch’s yellow VW bug with the smiling 
happy face stuck to the roof, and of many seemingly carefree hours tramp-
ing over the Reservation and encountering Osage Copperheads, Eastern 
Yellow-bellied Racers, and Prairie Kingsnakes. Despite the time we spent 
together while I was an undergrad, I somehow convinced Dr. Fitch to take 
me on as a graduate student, and thus began a 30-year collaboration.
 Although my primary interest was in snake ecology, and Dr. Fitch’s 
long-term snake population studies continued to be the focus of his 
Kansas fi eldwork, we never collaborated on a research project with an 
ophidian concentration. Our tropical fi eldwork always had lizards as our 
primary objective. Mexico was the scene for our fi rst fi eld trip together, 
primarily in the states of Chiapas and Oaxaca, to collect ecological and 
morphological data on various species of Anolis. This was followed by 
travels in Nicaragua and Belize for work on the conservation of Iguana 
and Ctenosaura, and then more Mexican fi eldwork (where one night he 
suggested we bathe in the Pacifi c at about 10 pm; I was terrifi ed, certain 
some creature would lop off my legs while I tried to get clean). Aside 
from the many hours spent in a truck or jeep, once at a site there was 
little downtime. On weekends in Nicaragua, we did not have access to the 
jeep and driver provided for iguana work, but Dr. Fitch knew that anoles 
awaited us somewhere, so off we went with local transportation, never 
quite knowing where we were headed or if we’d get back to our quarters 
in Managua. It was exhausting fun.
 I became enamored of the West Indies in the late 1970s, and was pleased 
when Dr. Fitch joined me in the Dominican Republic (DR) for a project 
with Anolis bahorucoensis in 1985. I know he had a good time in the 
DR because he kept commenting on the numbers of lizards encountered 
everywhere all the time. He came up with one wonderful idea after an-
other on how best to study this elusive anole. He later returned to the DR 
to study the invasive Anolis cristatellus and its impact on native anoles 
in the La Romana area. Cumulatively, we spent months together doing 
fi eldwork in the tropics. Dr. Fitch’s energy and enthusiasm for looking 
for lizards and snakes never waned and, although I was much younger 
than he, it was not always easy to keep up with him. He had no qualms 
about sleeping in crummy hotels and, despite his diabetes, he could be 
pretty malleable when it came to food (although we ate Spam and boiled 
potatoes every night for six weeks in Mexico). I sense Dr. Fitch never lost 
the enthusiasm I last observed more than 20 years ago, and that’s borne out 
by his incredible productivity well into his 90s. As he noted in an interview 
conducted by his daughter in 2000 (Echelle and Stewart, 2000), “interest 
in reptiles and amphibians has been a dominant infl uence in my life, and 

other interests have seemed 
relatively minor.” I recall 
him telling me about one of 
his KU colleagues who went 
off on a two-week fi shing trip. 
He intimated that he would 
not be able to stand doing 
that, and seemed genuinely 
perplexed that his colleague 
could forego research for that 
long.
 Dr. Fitch was the ideal 
collaborator: He always met 
deadlines (and expected the 
same from me), and was gen-
erous in sharing authorship. 
I’m sure I must have tried his 
patience many times (while 
a student, often showing up 
at his home unannounced to 
discuss some “important” is-
sue), but he never visibly lost 
it. Even a minor falling-out 
was quickly forgotten. He did, 
however, at one time inform 
me that I was no John Lynch 
or Marty Crump!
 While he was alive, Henry Fitch was an inspiration to me and I con-
sider myself amazingly fortunate to have been one of his students and 
collaborators. He remains my herpetological inspiration and I’m confi dent 
that his incredible body of work will continue to inspire researchers for 
many decades to come. We spoke infrequently on the phone during his 
last years on the Reservation (and before moving in with his daughter and 
son-in-law in Stillwater, Oklahoma), but one of our last conversations was 
my favorite. I don’t recall the exact wording, but you’ll get the idea.
RWH: So, you must be, what, 91 or 92 now?
HSF (chuckling): No, 93.
RWH: Well, how’re you doing?
HSF: Not so great. I have a bad hip and my back is painful, so getting 
around is diffi cult.
RWH: I’m sorry to hear that. No fi eldwork, I guess.
HSF: Ah, well I just came back from radio-tracking six Timber Rattle-
snakes.
RWH (shaking his head in awe and admiration): Amazing. 
 I always hoped he knew how much he had infl uenced my efforts and 
I was looking forward to sending him a copy of a forthcoming book on 
the natural history of West Indian amphibians and reptiles. I doubt that 
he would’ve been up to reading it, but I did want him to know that I had 
written it (with Bob Powell). Perhaps my ego (or insecurity) hoped he’d 
at least think, “Bob’s done OK.”

In the Field with Henry Fitch

DAVID M. HILLIS
Section of Integrative Biology, University of Texas

Austin, Texas 78712, USA
e-mail: dhillis@mail.utexas.edu

 I received a phone call from Alice Fitch Echelle in the fall of my junior 
year at Baylor University. I knew Alice, Henry Fitch’s daughter, through 
her husband Tony Echelle. Tony was teaching a graduate course in Sys-
tematics at Baylor, and had given me permission to enroll in his class as 
an undergraduate. That course opened my eyes to the exciting possibilities 
of phylogenetics. Tony and Alice often let me come along on their many 

HSF and Boa constrictor: Taken in 
February 1972 in Chiapas, Mexico. 
Photo by Robert W. Henderson.
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fi eld trips to collect fi shes throughout Texas, so Alice knew that I was 
enthusiastic about fi eldwork.
 Over the phone, Alice described how her father had received a small 
grant to study the impact of human exploitation of iguanas for food, 
and was planning a semester-long fi eld trip through Mexico and Central 
America. As Henry was nearing retirement, Alice was worried about him 
making the trip alone, and she knew that I had a passion for anything to 
do with herpetology. She wanted to know if I was interested in taking off 
a semester from school and accompanying Henry in the fi eld.
 “I would love to do it, but I’ll need to think about it,” I said, as I con-
sidered how delaying my graduation by a semester might affect my future 
plans for graduate school. I hung up the phone and thought for about 30 
seconds, then called Alice back. “I’ll do it…when do we leave?” That was 
the extent of the background and the planning for what was to be my most 
educational semester as an undergraduate.
 I was already quite familiar with Henry Fitch through his books and 
research articles. I had met him the previous summer as he visited Alice 
and Tony, when I asked him to sign my copy of his book, Reproductive 
Cycles of Lizards and Snakes. I remember that he was pleased to see that 
my copy of the book was worn and obviously heavily used. Henry had 
been embarrassed and modest, acting as if he felt honored to be asked 
by an over-eager undergraduate for his autograph. I couldn’t believe that 
such a famous person could be so modest.
 Henry drove down from Kansas and picked me up in Texas in early 
January, in an old International Harvester pickup with a well-worn camper 
in the bed, which was to be our home for the next four months. We 
crossed into Mexico the next day, and I learned very quickly that there 
was little justifi cation for Henry’s modest demeanor. I asked questions 
about everything we saw, and rarely did I manage to stump him. At 
every camping site, I caught practically every herp, fi sh, insect, spider, 
crustacean and mammal that I could fi nd, and Henry told me something 
about them all. He also would frequently explain fundamental concepts 
of geology, climate, ecology, and just about every other aspect of natural 
history as we slowly moved south through Mexico into Central America. 
His impromptu lectures stimulated me to write long entries in my fi eld 
journal every evening.
 The funded purpose of the trip was to study iguana exploitation, and 
we did that. But Henry was fascinated with anoles, and it became clear 
to me that Henry was much more interested in studying the systematics, 
ecology, and behavior of anoles than he was in studying iguanas. That 
was fi ne with me; I didn’t care what we studied, as long as it was related 
to herpetology. We traveled fairly slowly, so that we had plenty of time 
to collect anoles and other herps at every campsite.
 I had never before met an adult who was so completely immersed in 
the study of natural history, so we hit it off immediately. Henry was as 
enthusiastic about being in the fi eld as I was, at least by day. I was sur-
prised, however, that Henry did not accompany me on my nightly forays 
into the forests around our campsites after dark. His diabetes had affected 
his night vision, and so he did not see well at night. But he was always 
enthusiastic about all the herps I would fi nd and bring back to him in the 
camper after dark, and we would often stay up late talking about our lat-
est captures and what interesting research problems they might suggest. 
To Henry, every species provided new questions that were waiting to be 
answered. I couldn’t imagine a more exciting life.
 As much as I was enjoying myself, there were a few aspects of Henry’s 
approach to fi eldwork that caused me some aggravation. First, he insisted 
on doing all the driving, even though I’d been asked by Alice to accompany 
Henry on the basis that he would need some help. Given his poor night 
vision, his night-driving proved quite frightening to everyone on the road 
except Henry, and more than once I was convinced we would drive off one 
of the many precipitous roadsides in the mountains of Central America. 
Eventually, I insisted that he had to let me drive at night, or else I would 
only get in the truck with him by day. We drove only by day from then on; 
I was still not permitted to drive the old International Harvester pickup. 
 A second minor aggravation was what can generously be described as 

Henry’s rather parsimonious 
nature. We bought and cooked 
all our own food, which was 
fine with me, except that 
Henry was a straight Mid-
western meat-and-potatoes 
man, and we almost never had 
any meat. So we ate mostly 
potatoes. After the fi rst few 
weeks of a steady potato 
diet, I was getting desperate 
for something I could taste. I 
started buying a few peppers 
and spices from the markets 
on the sly, and catching land 
crabs, freshwater prawns, 
and fish from the streams 
around our campsites. Soon 
I was cooking up two meals: 
boiled potatoes for Henry, 
and a spicy concoction of 
whatever I could catch around 
our campsites for me. Henry 
politely tried my attempts at 
culinary diversity a few times, 
but he always returned to potatoes for dinner. Sometimes, for excitement, 
he would put a little salt and pepper or butter on them, or even add a 
scrambled egg when he was feeling extravagant. 
 Other than gasoline (which cost about 30 cents a gallon in Mexico at 
the time), I think Henry was spending less than dollar a day for all our 
other living expenses. So when we reached the Guatemala–El Salvador 
border on a Saturday in February, and Henry discovered that the weekend 
fee for crossing the border was 50 cents/person, but that the weekday rate 
was 25 cents, we of course had to turn around and camp out in Guatemala 
until Monday morning to save 50 cents. At our Guatemalan campsite near 
the border, I found synbranchid eels in a small stream, and I had a blast 
fi guring out how to catch them (and I still have fond memories of Syn-
branchus stew). By Sunday I had to hang my clothes out to dry, and some 
locals who had been drinking decided to take advantage of the situation. 
They grabbed my clothes and ran, and I briefl y gave chase, until one of 
them turned and pulled out a machete. I returned to camp and suggested 
to Henry that we might want to fi nd a new camping spot. Henry did not 
seem very interested in doing so until rocks started raining down on us 
from the cliff above our campsite. We pulled out just as a large rock 
smashed our windshield. When I last saw that pickup many years later, 
that broken windshield had never been repaired.
 On Monday morning after the windshield-smashing event, we arrived 
at the border at 8 AM, just when the weekend rate was supposed to change 
back to the weekday rate. But after the customary spraying of the truck 
with DDT (a ritual that was practiced on both sides of every Central 
American border), the border offi cial charged us 50 cents a person. Henry 
objected, and pointed to the clock on the wall, which said 8:05 AM. The 
border offi cial calmly went to the clock, changed the time to 7:55, and 
charged us the weekend rate. It was one of the few times in four months 
I saw Henry mad about anything. For the most part, he would roll with 
whatever life dished out, and make the best of every situation.
 Our study of human exploitation of iguanas and ctenosaurs reached 
a peak during Lent, when the markets of Central America became well 
stocked with these large lizards (see Figure 1). Lizard is not considered 
“meat” by many people who give up meat for Lent, so iguanas and cteno-
saurs were sold and eaten by the thousands during this time. But after Lent, 
we were back into the mountains, looking for more species of anoles. By 
then, we had hatched a project to study intra- and interspecifi c variation 
of anole dewlaps, and were busy collecting series of as many species as 
we could locate.

HSF examining an iguana in a market 
in El Salvador, February 1979. Photo by 
David Hillis.
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 One might think that it would have been a physical mismatch to pair 
a young strapping undergraduate with a professor nearing retirement on 
an extended fi eld trip. It was…I had a hard time keeping up with Henry. 
He wasn’t fast, but he never stopped. He could walk all day up steep 
mountainsides in pursuit of the next species of anole, and we did so just 
about every day. Some years later, as a graduate student at the University 
of Kansas, I would take public education classes of schoolchildren out to 
the KU Natural History Reservation where Henry and his wife Virginia 
lived. Even well into his “retirement” years, Henry took great pride in 
leaving kids in the dust. As he cruised through the Reservation, he would 
grab snakes as he walked, checking their ventral clips for individual 
identifi cation. “Aha! It’s female number 1675! I have captured this racer 
more than 300 times in her life…I am glad to see that she is still alive.” 
The kids were always wide-eyed with amazement, as they stood there 
trying to catch their breath before Henry rushed off to the next snake.
 As it turned out, Alice need not have worried about Henry’s “advancing 
age” when we set off for our Central American fi eld trip. Henry remained 
active in the fi eld for another three decades after that trip…a full career 
for many people. Henry collected more data after he “retired” than most 
people collect in their lifetimes. I doubt anyone will ever be able to repeat 
the kind of long-term autecological studies that he perfected. But more 
than the specifi c knowledge that I learned from Henry, what I admired 
most about him was his child-like enthusiasm for nature and everything 
in it, and his unquenchable need to ask questions about everything he 
encountered. Several generations of herpetologists benefi ted from his 
wisdom, his kindness, and his passion. Mention his name to anyone who 
ever met him, and you will get a smile and story. I can’t think of a better 
legacy for a great naturalist who squeezed so much out of such a long 
and productive life. Henry, we will all miss you, but we will smile every 
time your name is mentioned.

Henry Fitch as a Mentor and Teacher

RICHARD A. SEIGEL
Department of Biological Sciences, Towson University

Towson, Maryland 21252, USA
e-mail: rseigel@towson.edu

 Most herpetologists today know Henry S. Fitch only as a name on his 
classic papers and monographs (e. g., Autecology of the Copperhead, A 
Kansas Snake Community). In this remembrance, I would like to give 
my perspective on Henry in the roles I knew him best, as a mentor and 
teacher.
 In 1979, all I knew about Henry Fitch was his outstanding publication 
record. I had been accepted to the Ph.D. program at the University of 
Kansas for the fall 1979 semester, and, through a series of letters, Henry 
had tentatively agreed to accept me as his doctoral student. However, he 
had cautioned me that he was retiring in 1980 and that I might want to 
reconsider coming to KU as his fi nal student. Thus, in June 1979, my wife 
Nadia and I drove to Kansas to meet Henry and his wife Virginia for the 
fi rst time. Little did I know that this initial meeting would lead to a 30 
year relationship with Henry and Virginia and that my appreciation and 
respect for them would go far beyond anything I might have expected.
 As we drove on the unpaved entrance road leading to Henry’s house 
on the KU Natural History Reservation (now the Fitch Natural History 
Reservation), I saw numerous metal coverboards (“shelters” in Henry’s 
terminology) and drift fences scattered at what appeared to be random 
intervals along the road. As soon as we reached the small, incredibly 
modest house where the Fitches lived on the Reservation, Henry and 
Virginia were out the front door to greet us. Almost immediately, I gained 
an insight into Henry’s character: Knowing what to call your presumptive 
major professor is always a delicate proposition for a new student (“Dr. 
Fitch?” “Professor Fitch?”), but Henry dealt with that by holding out his 
hand and introducing himself as “Henry Fitch,” and we were on a fi rst 

name basis from then on. Virginia went even further and gave Nadia and 
me a huge hug, inviting us in for lunch.
 Feeling much more at ease, we only got to the Fitch’s front porch when I 
saw that there were a large series of jars, cans, and snake bags, all holding 
various live herps. Asking Henry where these came from, he proceeded to 
tell us that was today’s catch and then tell much more about the ecology 
and natural history of his “fi nds” than four years of fi eld work and read-
ing had provided me so far. I was struck especially by the detailed notes 
Henry took on each fi nd and how much data he was extracting from each 
individual.
 After lunch, Henry suggested that we do “a round” of his traps and 
shelters, and the two of us set off up the hillside by the house. Within 
minutes I discovered that this 69-year old man was in better shape than 
most grad students, as he went up the hill on what felt like a trot. As we 
went, he began to tell me a detailed history of what felt like every tree and 
critter we saw. Phrases such as “I am hearing a Yellow-billed Cuckoo” 
were thrown out casually, leading to two thoughts I dared not express: “I 
thought this was a herpetologist” and “I am glad YOU are hearing this, 
since I surely don’t!”
 I was thrilled when we came to the fi rst series of shelters at what was 
known as Quarry Field, since the pace fi nally slowed down and Henry 
said this was the best place to see Copperheads. Sure enough, there were 
two gorgeous Copperheads curled up under the fi rst shelter we fl ipped 
and they were right in front of Henry. Problem was, there were also four 
Ringneck snakes right in front of me, and, while I had eyes only for the 
Copperheads (and did not see the Ringnecks), Henry did exactly the op-
posite. Thus, I went for the Copperheads in front of Henry with my hook 
and Henry bent down to get the Ringnecks in front of me (thinking, I am 
sure, “who is this dummy who does not see snakes right in front of him?”). 
As we bounced off of each other, Henry stumbled forward, putting his 
foot right in front of the copperheads, one of which immediately struck 
his boot!. I could see the headline now: “Famed herpetologist killed by 
venomous snake; new grad student to blame.”
 Fortunately, the snake managed only to clip the front of Henry’s boot, 
and we quickly captured both Copperheads and at least some of the 
Ringnecks. After fl ipping a few more shelters, we had a total of four Cop-
perheads, three of which were marked individuals, one as long as nine 
years ago. I found this nothing short of amazing, having only recently read 
that high recapture rates were impossible for snakes, and said as much to 
Henry. He shook his head and said: “If I had just a few more fences and 
more shelters, I’d have a 100% recapture rate.” I glanced at Henry, trying 
to decide if he was saying this in jest or if he was angling for a compliment. 
I quickly realized that neither of these were true; he genuinely felt that he 
had simply not worked hard enough and needed to do more to satisfy his 
own standards. What a great example for a new Ph.D student!
 A few years later, I got to see a second example of Henry’s genuine 
humility regarding his fi eldwork when the noted lizard ecologist Laurie 
Vitt visited the Reservation. Knowing that Laurie was especially interested 
in lizards, Henry made sure to check the shelters where he knew Slender 
Glass Lizards could be found, and we quickly got several of them. When 
Laurie said something to the effect of “are you going to publish anything 
on these?” Henry indicated that the sample size was still too small for a 
solid publication. Laurie asked: “How many of them have you found?”, 
thinking (I am sure) that the answer would be a hundred or so. Henry’s 
response fl oored us: “About 1500 so far” he said rather casually. When 
we tried to convince Henry that 1500 glass lizards was nothing short of 
phenomenal and far more than anyone else had, he just shook his head and 
said he needed more data! By the way, Henry did publish a monograph 
on these lizards in 1989; the sample size was 2216 individuals captured 
3353 times! (Fitch 1989).
 In addition to doing fi eld research with Henry, I was also lucky enough 
to be his TA for the last two courses he taught at KU, Vertebrate Natural 
History and Animals of Kansas. Both courses were combined lecture/
fi eld trip formats and my main role was driving students to and from 
the fi eld sites and helping in the fi eld any way that I could. Although 
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Henry’s lectures were detailed and comprehensive, the fun part of both 
classes was the fi eld trips. Students enjoyed trying to “challenge” Henry 
by bringing him whatever odd insect, snake skin, or mammal dropping 
they found, then having him act as a living version of Wikipedia and 
proceed to lecture them on everything that was known about the species 
under question. One of my favorite memories was when a student found 
a newly hatched Five-lined Skink and asked Henry how much the tiny 
lizard weighed. Henry held the lizard for a few seconds and then replied: 
“1.15 grams.” The class immediately burst out laughing at the absurdly 
precise answer. So, the whole class walked over to the old, dilapidated 
building that Henry called his “lab” and we proceeded to weigh the skink 
on an old triple-beam balance. Sure enough: 1.15 grams! Somewhat awed, 
one of the students asked “How could you possibly know that?” Henry’s 
response was typically low-key: “When you have processed over 5000 
of something, you know their weights pretty well!”
 Given Henry’s low-key approach and humility, it would be easy to con-
clude that he was not competitive and that he would let his grad students 
get away with things. Neither conclusion would be true. I recall quite 
well the fi rst time Henry came to my study site in northwestern Missouri 
where I was doing mark-recapture studies on snakes. After catching our 
fi rst snake of the day, I marked it using scale-clipping (no PIT tags in those 
days) and proudly showed it to Henry. “Oh,” he said, “I guess you don’t 
want to be able to recognize this snake if you capture it again?” This was 
Henry’s way of telling me I was not marking properly, and the message 
was delivered loud and clear. To this day when I scale clip snakes, I follow 
Henry’s methods and can tell you, they work extremely well.
 Henry’s competitive nature may be illustrated by something only a 
select few got to experience, something called “Fitchian Basketball.” 
Henry always had a grass/dirt basketball “court” set up outside his front 
door and during the spring of 1980, his current students got a taste of how 
competitive Henry Fitch could be at times. There were eight of us that day, 
three women (Nancy Zushlag [Henry’s master’s student], my wife Nadia, 
and Jim Knight’s wife, Karin), and fi ve men (Henry, myself, and three of 
Henry’s other students, Larry Hunt, Luis Malaret, and Jim Knight). When 
the time came to play, Henry started explaining the “rules”; fi rst, there 
were two hoops, one at 10 feet, the other at 8 feet. The 10-foot hoop was 
for the guys, the 8 foot hoop for the women. Next, there were odd but very 
specifi c rules about the men and women taking the ball out separately, 
whether the women could be guarded, and how the points were tallied. 
What we all found most amusing was how new rules suddenly appeared 
whenever someone scored against Henry’s team. My personal favorite was 
“no jump shots from the corner,” which just happened to be my best place 
to shoot from. Needless to say, we all spent more time laughing than we 
spent playing, as watching Henry morph into this competitive jock was 
something none of us had seen before.
 Basketball fi nished, we then got to see a fi ne demonstration of Henry’s 
character. Henry was due to retire that year and it fell to our group of 
graduate students to fi nd an appropriate way to celebrate Henry’s many 
achievements. With the help of Joseph Collins, Bill Duellman, and many 
others, we organized a symposium at the 1980 herp meetings in Milwau-
kee, with many of Henry’s former students presenting papers. We also 
planned to publish a volume based on that symposium, which appeared in 
1984. After lunch, we sprang all this on Henry, including a plaque made 
especially for the occasion. Henry was deeply moved (Virginia was in 
tears), but I could tell that while he was clearly touched, part of him was 
saying to himself: “I need to get out there and check the shelters…”
 No discussion of Henry could possibly be complete without mention-
ing Virginia. Her pride in Henry’s accomplishments and her irreplaceable 
role in his life cannot be overestimated. Watching her beam from ear to 
ear during our symposium honoring Henry in 1980 was a joy to watch. 
For me (and Nadia), Virginia was more like a grandmother than the wife 
of my major professor. From giving us furniture when we were starving 
grad students to giving our son his fi rst tricycle, her warmth and devotion 
to Henry and his students was truly remarkable.
 As I think of Henry now, I see him heading off to do another “round” 

at the Reservation. May he always have as many shelters to check as he 
could ever want and may his traps always have many marked snakes. 
When his morning rounds are over, he’ll be headed back home, where 
Virginia has lunch waiting.

Natural History Observations of Henry Fitch

RAYMOND B. HUEY
Department of Biology (Box 351800), University of Washington

Seattle, Washington 98195-1800, USA
e-mail: hueyrb@u.washington.edu

 The Second World Congress of Herpetology was held in Adelaide, 
Australia in 1994.  One symposium was on the biology of snakes, and 
Henry Fitch was a presenter. For many in the audience, this was their fi rst 
time to hear the legend in person.  So as Henry walked to the podium, the 
audience’s initial mood (or at least mine) was one of excitement, anticipa-
tion, and respect.
 Henry gave an amazing talk.  The theme was long-term (really long-
term!) demographic trends of all of the snakes on the Kansas Natural 
History Reserve.  The results were stunning but depressing:  the density 
of essentially every species had declined over time.  
 The audience (largely snake buffs of the fi rst order) quickly became 
somber.  Adding to the poignancy of the moment, we all recognized that 
this grim result was being delivered by a kind and gentle man whose deep 
love for snakes and their natural history had inspired him to carry out a 
life-long study of these snakes.  But the clear conclusion emerging from 
all of his immense work was that his beloved subjects were declining to 
extinction.  Sometimes, life doesn’t seem fair.
 Either in his talk, or in the question period afterwards, Henry noted that 
a primary cause was a policy of suppressing fi res on the Reserve: as a 
result, succession was unchecked, such that habitats on the reserve were 
increasingly forested and increasingly unfavorable to snakes.
 Someone asked, “Why don’t you light a fi re?”  Henry thought for a 
moment, and then replied quietly, “I can’t do that.”  My distinct impres-
sion at the time was that he really did want to do just that, but ethically 
that he couldn’t do so, given his position at the Reserve.
 But I also remember distinctly feeling at the time that Henry was send-
ing a subliminal message to us in the audience:  “If you want to start a 
fi re...”  
 For me Henry’s talk was certainly among the most memorable ones of 
the entire Congress.  Moreover its central lesson still haunts my thoughts.  
We should do science because we love the process, not because we need 
to love the results.  Henry Fitch could not have loved the results of his 
work, but there’s no doubt he loved the process.  

Henry Fitch: The Twilight of an Incredible Career

GEORGE R. PISANI
Kansas Biological Survey, University of Kansas

2101 Constant Avenue, Lawrence, Kansas 66047, USA
e-mail: gpisani@ku.edu

 I fi rst met Henry Fitch in 1968, forty-one years ago, while visiting a 
friend in Lawrence. I’d read many of his papers in the course of my studies, 
and when I met him again in 1970 I was again impressed by two things 
beyond his vast store of knowledge. At age fi fty-nine he could, while 
making a round in the fi eld, walk the legs off many people far younger. 
And, for someone whose many papers had essentially established the fi eld 
of snake ecology as we now know it, he was incredibly unassuming and 
reserved (except when playing the, ummm… rules-modifi ed, basketball 
games that then were a Reservation feature event).
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 Many herpetologists accompanied this remarkable man into the fi eld in 
the course of his long, distinguished career. It was my distinct privilege 
to be among them at various times, and to work with him during the fi nal 
few years of that career. Our close professional relationship really began 
in the mid-1980s with our collaboration on Timber Rattlesnake telemetry. 
I built an effective (albeit awkwardly maneuverable) antenna. Using that 
and some transmitters (immense by current standards!) assembled by Dr. 
Tony Shirer and which Henry pushed gently down the throats of large 
rattlers, we spent a summer gathering movement data that retrospectively 
turned out more a learning experience about the technique than about the 
snakes. Henry assimilated all this, and nearly 20 years later, when we had 
far better equipment and far more background knowledge on the subtle-
ties of using it, we were able to initiate an ongoing study of this species 
in northeast Kansas.
 In 1987 Henry and I received funding from Oklahoma Dept. of 
Natural Resources to study rattlesnake roundups and their effects on the 
populations of Western Diamondback Rattlesnakes. It was no secret that 
Henry’s long-term enthusiasm for rattlesnake study wasn’t shared by his 
wife Virginia, perhaps out of recognition that his refl exes were slowing, 
as do everyone’s with time, hampering the avoidance response essential 
for such work. It’s one thing to dodge the feint of a 2-foot copperhead, 
but quite another to dodge the long strike of a 5-foot Crotalus. Virginia’s 
reaction was subdued apprehension. But after some discussion we agreed 
to handle the captive snakes after cooling them, a reassuring model that 
Virginia accepted and which proved effective for safely gathering the 
morphological data we sought.
 Henry’s enthusiasm for fi eld work and for learning all there was to learn 
about snake ecology never diminished, though by 2002 time plainly was 
having its inexorable effect of limiting bone and muscle. In these later 
years of his career I had retired, and so was able to help him make rounds 
in the fi eld using one of the fi eld station’s “Gator” ATVs. I drove while 
Henry’s gaze was fi xed fi rmly on our destination of the day, wherever it 
happened to be. By 2003, he was gamely trying to maneuver using crutches 
on a local ledge that served as a Timber Rattlesnake den. I emphasized 
to him that I didn’t plan to be remembered as the guy who brought him 
back from the fi eld with a severe envenomation or a broken leg, and so 
he agreed (perhaps acquiesced is a more accurate term!) with a change of 
model— I’d do the rough and tumble stuff and he’d wait in the 6-wheeler 
to share in the results, and we’d collaborate on papers that of course re-
quired his incredible store of knowledge. Or if topography allowed, he’d 
hunt close to the ‘Gator while I ventured further. That model worked well 
through the remainder of the time he was able to live independently on 
FNHR, and other persons, younger than either of us, pitched in to help 
Henry make productive rounds in the fi eld safely. Notable among these 
are Scott Sharp (a high school teacher in a nearby district) and his family, 
and KU undergrads Mike Zerwekh, and Joey Brown.
 As late as 2006, the “Henry and George team” (which I once pointed 
out to him had an average age of 79, a realization he greatly enjoyed) 
still made joint rounds, these in my Smooth Earth Snake study area not 
far from FNHR. This was a species he’d barely seen, with just 3 FNHR 
records. He was fascinated by the fact that the species was so close, yet 
he’d seen so few. When on our fi rst trip into that area I caught the fi rst of 
several we subsequently found in tall grass habitat, his reaction was to 
look at it intently and softly remark “Well, I’ll be damned.” I think it was 
the only time I heard him say that! I’m glad I sent him the fi nal draft of 
the article summarizing that research. When I emailed it to his daughter 
Alice, his primary care-giver by then, I asked her to “tell Henry he has to 
stick around to see this in print.” Planned publication was for December 
2009. Alice read it to him and afterward told me how attentive he’d been 
and how he’d enjoyed learning about this elusive species.
 On 8 September 2009, just a few months shy of his centennial birthday, 
Henry Sheldon Fitch passed away, leaving for science one of the most 
outstanding legacies of ecological study ever known. Best known for 
his extensive long-term study of the herpetofauna of what in 1948 was 
The University of Kansas Natural History Reservation (renamed in 1986 

the Fitch Natural History Reservation [FNHR]), his published studies 
in animal ecology extending back to 1933 also include a wide range of 
birds, mammals and invertebrates, as well as the local successional fl ora 
of their habitats. Harry Greene, interviewed by the Lawrence Journal-
World, accurately refl ected on Henry’s legacy by stating “It’s not an 
exaggeration to say that Henry’s the father of snake biology.” His studies 
on the ecology and relations of these many species were refi ned through 
his extensive career to refl ect his unique insights regarding the way they 
form communities of interacting organisms. All of us who continue to 
build on this legacy, and those who follow us and will do the same, owe 
a tremendous thanks to this modest man of great talent. 
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Note.—All of Henry Fitch’s papers published by the University of 
Kansas are incorporated in the Biodiversity Heritage Library, where they 
can be downloaded at www.biodiversitylibrary.org. The family suggests 
donations to honor Professor Fitch be directed to the Henry and Virginia 
Fitch Memorial Fund at the KU Endowment Association: 

<www.kuendowment.org>

HSF at the entrance to the Fitch Natural History Reservation, 1997. 
Photo by Sharon Hagen, courtesy of Chester Fitch.
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Ilya S. Darevsky (1924–2009):
Discoverer of Parthenogenesis in Reptiles

KRAIG ADLER
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e-mail: kka4@cornell.edu

Ilya S. Darevsky, discoverer of natural parthenogenesis in reptiles 
and the leading herpetologist of his country for nearly half a century, 
died on 8 August 2009 in St. Petersburg at the age of 84. His death is 
a great loss to Russian herpetology and, as a measure of the greatly 
changed political situation in his country in recent years, it is also deep-
ly felt by his many colleagues and friends throughout the world. 

This change could hardly have been imagined at the time Darevsky 
was beginning his professional career in the 1950s. Correspondence 
between Soviet and Western herpetologists then was virtually non-
existent. (My own correspondence with Ilya began in 1963 when I 
was a fi rst-year graduate student. His letters to me had clearly been 
opened and clumsily re-sealed. He later told me that all of my letters to 
him also had been opened, by the Soviet authorities.) Exchange visits 
in those times were all but impossible. (I fi rst met Ilya at a confer-
ence in Budapest in 1981. As an indication of the realities faced by 
Soviet scientists even when travelling to fraternal socialist countries, 
there was a KGB agent accompanying the Soviet delegation at that 
meeting.) 

As a result of this prior minimal contact, herpetologists in the United 
States who had noticed unusual sex ratios in species of teiid lizards 
and ambystomatid salamanders were initially unaware that Darevsky 
had already announced his fundamental discovery of natural parthe-
nogenesis in a 3-page paper published in Moscow in 1958. Because 
this article was in Russian, the precedence of his discovery was not 
immediately recognized by American and other Western herpetolo-
gists. Only in 1966, when Darevsky authored a long review paper in 
English in the last issue of the Journal of The Ohio Herpetological 
Society (predecessor to SSAR’s Journal of Herpetology), did the full 
scope and depth of his research on natural parthenogenesis in lizards 
become widely known in America.

The existence of apparently all-female populations of the Caucasian 
rock lizards (Lacerta [now Darevskia] saxicola) had been known in Ar-
menia since at least 1914, but it was Darevsky who demonstrated that 
this was not a mere sampling artifact. In a preliminary paper in 1957, 
he reported the absence of males in many populations of this lizard in 
northern Armenia. Suspecting that they might reproduce parthenoge-
netically, he decided to check the sex ratios of newly hatched lizards 
to be certain that the absence of males in nature was due to a genetic 
mechanism and not to differential selection after hatching. Gravid 
females were collected and held in individual enclosures where they 
oviposited. Each clutch was incubated separately and the sex of each 
hatchling was determined by observing the presence of oviducts or 
hemipenes and by sectioning the gonads. All hatchlings were females 
(published in 1958). His techniques were not diffi cult ones even then; 
the hard part was having the idea in the fi rst place.

Subsequently, Darevsky and his colleagues demonstrated the hybrid 
origin of the parthenogenetic forms of Darevskia saxicola, which he 
regarded as distinct species. As the years progressed he was able to 
establish the genetic nature of the parthenogenetic species, which 
he showed had arisen through interspecifi c hybridization, and he 

proceeded to study the ge-
netic mechanisms and the 
molecular biology of clonal 
species. For his pioneering 
studies on parthenogenesis 
in reptiles he was awarded 
the prestigious Mechnikov 
Prize of the USSR Acad-
emy of Sciences in 1987. 
Later that same year he was 
elected a member of this 
venerable academy that was 
founded by Peter the Great 
in 1725. Darevsky thus be-
came an academician, the 
highest honor accorded to a 
scientist by his country.

Ilya Sergeevich Darevsky 
was born in Kiev, Ukraine, 
in 1924, an only child who, 
as he once told me, was 
“crazy about herps” from his 
early youth. Before he could 
enter college, however, he 
was inducted into the Soviet 
Army in 1942 and served with distinction during World War II—the 
Great Patriotic War as it is called in Russia. After the war’s end in 
1945, he worked at Moscow Zoo and then studied zoology at Moscow 
State University (1948–1953) before joining the staff of the Zoological 
Institute of the Armenian SSR Academy of Sciences, located in Yere-
van near the Turkish border. At the same time, he was working on his 
candidate’s degree, the fi rst-level postgraduate degree (C.Sc., 1957). 
His thesis was on the reptile fauna of Armenia and its zoogeographic 
analysis, which put him in the fi eld in the ideal location to discover 
all-female populations and parthenogenesis in lacertids. 

After a few more years in Yerevan, he was called to Leningrad in 
1962 as curator of the Department of Herpetology at the Zoological 
Institute of the USSR Academy of Sciences, in succession to Sergius 
A. Chernov who had been his graduate supervisor. In Leningrad, 
Darevsky completed his 
second thesis, on the Cau-
casian rock lizards (D.Sc., 
1967). In 1974, he became 
head of a combined Depart-
ment of Ornithology and 
Herpetology, a post he held 
until 1996 when he was 
named a senior researcher 
in the department. He was 
succeeded as head by Nata-
lia B. Ananjeva, his former 
student who was, in effect, 
his chief of staff for many 
years and who most ably ran 
the department during his 
many absences in the fi eld or 
for other travel. From 1978, 
Darevsky was also a profes-
sor at Leningrad (now St. 
Petersburg) State University 
where he lectured on herpe-

As a Soviet Army infantryman (about 
1945). He was wounded twice in battle 
and earned two decorations for valor. 
Courtesy Natalia B. Ananjeva.

As a postgraduate student in Lenin-
grad (November 1957), about the time 
that his original paper on parthenogen-
esis was published. Courtesy Natalia B. 
Ananjeva.
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tology. Characteristically, he never forgot his colleagues in Armenia, 
where his epochal research began, and he regularly returned to lecture 
at Yerevan University.

Darevsky was married twice. His fi rst wife, Irina G. Bei-Bienko, was 
an entomologist at the agricultural institute in Pushkin, a Leningrad 
suburb. She often assisted him in his research, both in the lab and 
the fi eld. She died in 1978. They had one child, Alexander Ilyevich, 
a member of the Oriental Faculty at St. Petersburg University and a 
specialist on the Burmese language. Darevsky later married Vernata V. 
Grechko, a molecular biologist at the Institute of Molecular Biology 
of the Russian Academy of Sciences in Moscow. As Darevsky’s work 
took on a molecular dimension, Grechko became actively involved and 
they co-authored several studies. She continues this line of research 
today including the associated fi eldwork.

Darevsky became the natural leader of the large, but widely dis-
persed, herpetological community in the former Soviet Union. He 
was actively involved in sponsoring several of the All-Union Herpe-
tological Conferences. These had been started by Paul V. Terentjev, 
Darevsky’s colleague at Leningrad State University, as a means to 
promote the development of herpetology in the country. Terentjev orga-
nized the fi rst two in 1964 and 1966, both held in Leningrad (abstracts 
published in Herpetological Review in 1967 and 1968). Darevsky, 
ably assisted by Ananjeva and other colleagues, ran the next four in 
Leningrad (1973, 1977), Ashkhabad (1981), and Tashkent (1985), and 

he edited a volume of proceedings for each one. Beginning in 1989, 
this organization became the Nikolsky Herpetological Society.

He was staunchly internationalist and promoted contacts with sci-
entists in other countries, to the extent allowed by the Soviet authori-
ties. It is diffi cult for many Westerners today to appreciate the extent 
to which herpetologists and other scientists in the former USSR and 
its associated socialist countries had their academic activities, to say 
nothing of their personal freedoms, affected by the caprice of com-
munist bureaucrats. When Darevsky wanted to travel to the West in the 
1980s, his requests were routinely turned down and usually without 
explanation, or at least a credible one. 

Carl Gans and I attempted to bring him to the United States on 
several occasions, without success, but with his rise to academician 
status in 1987 it was fi nally possible. Even then, however, the Soviet 
authorities toyed with him as to the exact timing of his departure, which 
made the scheduling of his complex itinerary very diffi cult. When the 
authorities delayed his departure again and again, we had to revise our 
plans each time. As luck would have it, his eventual time of arrival 
could not have been more advantageous for him to meet American 
herpetologists, for he arrived just in time for the joint annual ASIH / 
HL / SSAR meeting in Ann Arbor, Michigan, in late June 1988 where 
he delivered the keynote address. This meeting was as memorable for 
him as it was for his audience. 

A two-week tour followed, in order for him and his colleague, 
Natalia Ananjeva, to visit major museum collections and meet col-
leagues. Besides the University of Michigan, they visited the Univer-
sity of Kansas, Carnegie Museum (with an overnight at the museum’s 

During a very cold winter visit to Moscow (December 1986). Photo 
by Kraig Adler.

On a fi eld excursion in Armenia (1992), posing in front of what became 
known as “Darevsky’s Wall” where he discovered the fi rst unisexual 
lizards. The pole in his right hand was used to noose lizards. Photo by 
Robert W. Murphy.



Herpetological Review 40(4), 2009 403

Final Volume of the Series

BIOLOGY OF THE REPTILIA
Comprehensive Literature 

of the Reptilia

Nearly 23,000 references with cross-referenced 
subject index in 1,400 pages (clothbound)

Pre-publication price to SSAR 
members: $95

For ordering information and full description, see 
Herpetological Review, September 2009, p. 258, 
or visit SSAR online: http://www.ssarbooks.com/ 

Powdermill Nature Reserve), Cornell University, National Museum 
of Natural History (where they joined in Fourth of July celebrations 
on the National Mall), the Virginia countryside (for a full-day’s fi eld 
trip when, in his excitement, he caught a copperhead with his bare 
hands!), Academy of Natural Sciences and Philadelphia Zoo, American 
Museum of Natural History, and Harvard University. We had to make 
up for a lot of lost time! As he wrote on returning to Leningrad, “It’s 
better one time to see than many times to hear.”

Darevsky’s visit to America was propitious also for his major in-
volvement in planning the First World Congress of Herpetology that 
was to be held in Canterbury (UK) the next year. He was an active 
member of the executive committee of the congress secretariat. If 
Soviet herpetologists were to attend the congress, Darevsky was the 
key, for both the USSR and Soviet bloc countries, and he played his 
role masterfully, again with the important assist of Ananjeva. Because 
the Soviets would come as a delegation, they had to be selected and 
properly funded. It is safe to say that without Darevsky’s leadership the 
congress would not have attracted delegates from as many countries 
as it did. (A total of 1,368 persons from 61 countries attended, still the 
largest and most nationally diverse herpetological meeting ever held.) 
As a personal gesture, Darevsky had commemorative metal badges 
made—complete with the congress’s chameleon logo—which he 
passed out to the delegates. His role before, during, and after the con-
gress was exemplary of his commitment to international science.

At home, Darevsky was equally devoted to being all-inclusive and 
open to new developments. His enthusiastic and ebullient personality 
attracted and inspired the best students, and his staff appreciated his 
democratic form of administration. He developed his department in 
Leningrad into his country’s major center for the training of young 
herpetologists, both those who were his own students as well as those 
from other laboratories. They came from throughout the USSR and 
Vietnam.

Despite all his offi cial duties for the institute and overseas, Darevsky 
continued to publish research papers on the reproductive biology and 
genetics of Caucasian rock lizards. He also authored or edited a large 
number of books. The most notable was an early summary of his work 
on rock lizards (1967; English edition 1978). He co-authored, with 
the conservationist Andrei G. Bannikov and others, the fi rst color-il-
lustrated fi eld guide to the amphibians and reptiles of the Soviet Union 
(1971; second edition 1977). He wrote the herpetological volume, also 
with Bannikov, in a series on the animals of the world (1969; second 
edition 1985). With his department colleagues, Natalia Ananjeva, Leo 
Borkin, and Emilia I. Vorobjeva, he co-edited a number of volumes 
of collected papers on the herpetology of the USSR and Mongolia. 
Darevsky was also committed to amphibian and reptilian conserva-
tion and produced two books on the subject (one about the protected 
territories in the USSR, with Vladimir G. Kreven in 1987, and the 
other a color-illustrated review of rare and endangered amphibians and 
reptiles of the world, with Nikolai Orlov in 1988). Darevsky, together 
with Ananjeva, Borkin, and Orlov, produced a highly useful dictionary 
of the amphibians and reptiles of the world (1988), a checklist that 
is cross-indexed in fi ve languages (Latin, Russian, English, German, 
and French). The same four authors wrote the herpetological volume 
in an encyclopedia of Russian animals (1998). His last book, writ-
ten with fi ve co-authors, was a colored atlas of the reptiles of North 
Eurasia (2004).

Darevsky’s ability to conduct fi eld research outside the Soviet Union 
was severely constrained, unless political reasons made it possible. In 
1962, during a short period of Soviet infl uence in Indonesia, he spent 
two months in the Lesser Sunda islands as part of the Indonesian-Soviet 
Zoological Expedition to Komodo and surrounding islands. He worked 

in Iran in 1974 during a period when the USSR was seeking to improve 
its relations with Tehran. With the American military defeat in Vietnam 
in 1975, the new Socialist Republic of Vietnam strengthened its ties 
with the USSR and in 1982 Darevsky began a completely new line 
of research, on the amphibians and reptiles of Vietnam. This research 
was primarily done in collaboration with Nikolai Orlov and other col-
leagues in Leningrad. Darevsky, who was always an enthusiastic fi eld 
naturalist, went to Vietnam on almost annual expeditions through 1995. 
His special interest was the herpetofauna of the offshore islands along 
the lengthy Vietnamese coast. He and his colleagues discovered many 
new species there and on the adjacent mainland and the high rate of 
new species discovery and description continues unabated to this day. 
Among them were several new all-female species of lizards. At the 
same time, he extended his work on the Caucasian rock lizards with 
a long series of genetic studies (molecular evolution of satellite DNA, 
allelic polymorphism of parthenogenetic populations, and nucleotide 
sequences of microsatellite loci, to name just a few of them). 

Darevsky was seriously ill during his last few years and could not 
come to the Zoological Institute to work, but he was busy writing his 
memoirs, tentatively entitled “Herpetology and Life.” His life and 
herpetology were indeed closely entwined, from his boyhood days in 
Ukraine to the dual pinnacles of Russian and international science. 
He was passionate about his animals, his country, about herpetology 
and biology, and about his wide circle of friends and colleagues. And 
he made a difference for them all. 
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The classic herpetological works produced in Paris around the time of 
the French Revolution were Les animaux quadrupèdes ovipares, et les 
serpens by Louis-Jean-Marie Daubenton, 1784; Histoire naturelle des 
quadrupèdes ovipares et des serpens by Count de Lacepède, 1788–1789;  
Tableau encyclopédique et méthodique des trois règnes de la nature ... 
Erpétologie and Ophiologie by abbé (Pierre Joseph) Bonnaterre, 1789, 
1790; Histoire naturelle, générale et particulière, des reptiles; ouvrage 
faisant suite à l'Histoire naturelle générale et particulière, composée par 
Leclerc de Buffon, et rédigée par C. S. Sonnini. / Par F. M. Daudin, 
[1802–1803]; and Histoire naturelle des reptiles: avec fi gures dessinées 
d'après nature / / par C. S. Sonnini et P. A. Latreille, 1802. In all of these 
works, illustrated herps are not as naturalistic as those pictured later.

Dr. Ulrich Schuerer, Director of the Wuppertal Zoo in Germany, has 
alerted me to the existence of a rare publication “Nouvelle Ménagerie des 
Reptilies au Jardin des Plantes a Paris” by M. J. André, Architecte. Paris 
Librairie Générale de l’Architecture et des Travaux Publics. Ducher & 
Cie, 1880. This six-page paper describes the construction of the facility 
and is accompanied by 10 beautifully drawn plates showing the façade, 
fl oor plans, reptile enclosures, and illustrations of the visitor areas. Of 
particular interest are the drawings depicting the elaborate carpentry and 
ironwork, support columns for the ceiling, and the large crocodilian ex-
hibit. These are not typical architectural drawings but rather works of 
art. National Zoological Park librarian Polly Lasker could only fi nd one 
library listing this work—Bibliothéque Centrale du National d’Histoire 
Naturelle in Paris. 

I have selected an array of interesting plates which refl ect the essence 
of living amphibians and reptiles and the fi ne artwork created during 
this period. These are shown mostly in chronological order. All colored 
originals have been converted to a black-and-white format.

Acknowledgments.—The association of a menagerie of living animals 
as part of a museum of natural history is unique and provides an im-
portant model for cooperation between these entities. The remarkable 
educational, research and artistic scope in Paris for over 200 years, as 
described in the important contributions of Patrick David, Jean Lescure, 
and Michel Thireau, has led to a greater understanding of the proper role 
between a zoological garden and museum of natural history. I am grate-
ful to these authors for their insight and input.
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It is remarkable that the rare and elusive cave-dwelling European Olm 
(Proteus anguinus) was displayed at the Ménagerie in 1823. Illustration 
from Georges Buffon’s Natural History.
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Lovely drawings of Nile Crocodile, and Gavial from Histoire naturelle 
des quadrupèdes ovipares et des serpens. Par M. le Comte de la Cepede. 
Imprint: Hôtel de Thou, Paris, 1788–89. In the plates, herps are some-
times juxtaposed to humans or manmade objects such as formal gardens, 
buildings, temples, pyramids, and so on; this was part of the artist visual 
vocabulary of the time—it was not just random placement. Credit: Collec-
tions of Ernst Mayr Library, Museum of Comparative Zoology, Harvard 
University.

In 1801, Charles-Nicolas-Sigisbert Sonnini de Manoncourt (1751–1812) 
and Pierre-André Latreille (1762–1833) co-authored the four-volume His-
toire Naturelle des Reptiles, a comprehensive work covering amphibians 
and reptiles worldwide. This work was included in Georges Buffon’s great 
encyclopedia, an ambitious attempt to summarize all of natural history. 
Twenty-fi ve years later, the book was reissued, followed by another edi-
tion four years after the second one — all three editions were offered with 
either 54 plain or hand-colored plates. Shown here from Tome 1 — La 
Tortue molle. Credit: Collections of the Ernst Mayr Library, Museum of 
Comparative Zoology, Harvard University.

 Except for the aquatic genus Typhlonectes, caecilians are rarely kept 
in zoo collections, likely due to their secretive nature. Shown here is 
a Ringed Caecilian (Siphonops annulata) from Dictionnaire universel 
d’histoire naturelle by Alcide D’Orbigny.

Louis Daubenton (1716–1800) was fi rst director of the museum in 1793 
and a colleague of Buffon. Most of the observations on foreign animals 
that were described by them in the fi fteen fi rst volumes of the Natural His-
tory were done at the menagerie. Daubenton’s Les animaux quadrupèdes 
ovipares, et les serpens was not illustrated so the publisher commissioned 
Pierre-Joseph Bonnaterre (1751–1804) to oversee the production of the 
plates and write captions—Daubenton’s work and Bonnaterre’s Erpétolo-
gie and Ophiologie are often bound together. Shown here are rattlesnakes 
from Bonnaterre. Credit: Library of Roy McDiarmid.
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Jean-Théodore Cocteau (1798–1838) worked under Constant Duméril 
at the museum. His most important herpetological work was the section 
in Ramón de la Sagra’s Histoire ... de I’Ile de Cuba, covering turtles, 
crocodiles, and lizards; Gabriel Bibron wrote the section on snakes and 
frogs. Pictured here is the False Chameleon (Chamaeleolis chamaele-
onides, now Anolis chamaeleonides), clearly one of the most spectacular 
herpetological drawings. Credit: Library of Roy McDiarmid.

René Primevère Lesson (1794–1849) clearly thought that painting 
animals from nature was important, as evidenced by his book title in 
1832–1835? and the accuracy of its drawings. This illustration of Le 
Caméléon Madécasse (Chamæleo madecasseus, now Calumma parsoni) 
is from Illustrations de zoologie, ou Recueil de fi gures d’animaux peintes 
d’après nature (Zoological Illustrations, or Collection of Animal Figures 
Painted from Nature). Credit: Courtesy of Smithsonian Institution Librar-
ies, Washington, DC.

European Pond Turtle (Emys orbicularis) from Expédition scientifi que 
de Morée (1831–1838). Expédition scientifi que de Morée. Section des 
sciences physiques. Zoologie: sect. 1. Des animaux vertébrés. Imprint: 
F.G. Levrault, Paris, etc., 1832 [–1836]. This 3 volume set includes con-
tributions by Étienne Geoffroy Saint- Hilaire (1772–1844) and his son 
Isidore Geoffrey Saint-Hilaire (1805–1861). The elder was the founder 
of the Ménagerie during the French Revolution and was the director for 
more than four decades until replaced by his son in 1838. The section on 
reptiles and fi shes was written by G. Bibron and Jean Baptiste George 
Marie Bory de Saint-Vincent (1778–1846).

The most famous herpetological work by the Geoffroy father and son 
combination was the amphibian and reptile section in Description de 
l’Egypte, published in 1827 with a second edition two years later. The enor-
mous plates are stunning. Two are particularly impressive: Nile Softshell 
Turtle and full-sized cobra in a defensive posture with hood extended.

Credit: Collections of Ernst Mayr Library, Museum of Comparative 
Zoology, Harvard University.

Common Map Turtle (Emys geographica, now Graptemys geographica) 
from The animal kingdom, arranged according to its organization, serving 
as a foundation for the natural history of animals, and an introduction to 
comparative anatomy. / With fi gures designed after nature: the Crustacea, 
Arachnides, & Insecta, by M. Latreille. Translated from the latest French 
ed. With additional notes, and illustrated by nearly 500 additional plates 
by Baron Georges Cuvier, 1834–37. G. Henderson, London. 

Credit: Collections of Ernst Mayr Library, Museum of Comparative 
Zoology, Harvard University.
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Midwife Toad (Alytes obstetricans) from Zoologie classique, ou, His-
toire naturelle du règne animal by Félix-Archimède Pouchet (1800–1872) 
in 1841. Paris, Roret.

Illustration of African Chameleon (Lacerta africana, now Chamaeleo 
africanus) from Georges-Louis Duvernoy’s (1777–1855) Disciple edition 
of the Reptiles volume in La Règne Animal par Georges Cuvier in 1842. 
Many prominent herpetologists who were disciples (students) of the late 
Cuvier are listed on the title page. Credit: Courtesy of Kraig Adler.

Illustration of Coral Pipe Snake (Anilius scytale) from Dictionnaire uni-
versel d’histoire naturelle. Atlas. Zoologie. Reptiles, Poissons et Insectes 
by Alcide D’Orbigny. Credit: Library of Roy McDiarmid.

Alphonse Guichenot’s (1809–1876) father was a gardener at the me-
nagerie. Hired as a junior naturalist at the museum, he prepared specimens 
for examination to be used in the nine volume Erpétologie générale. 
Guichenot published a number of herpetological works on his own, in-
cluding the one covering the Algerian expedition of 1840–1842; he was a 
participant in that enterprise. This Moorish Viper (Echidna mauritanica, 
now Macrovipera mauritanica) is pictured in Histoire naturelle des reptiles 
et des poissons, 1850.

Nile Softshell Turtle (Trionyx triunguis) from Zoologie classique, ou, 
Histoire naturelle du règne animal by Félix-Archimède Pouchet.
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One of the rarest species on the planet is nearly extinct: Madagascan 
Big-Headed Turtle (Erymnochelys madagascariensis) shown here from 
Histoire physique, naturelle, et politique de Madagascar in 1910. This 
book by Léon Vaillant (1834–1914) and Guillaume Grandidier (1873–
1957) has spectacular plates of crocodilians and chelonians fashioned by 
several different artists. Credit: Collections of the Ernst Mayr Library, 
Museum of Comparative Zoology, Harvard University.

LEFT. Illustration of Newt and Salamanders from volume 3 of Encyclopédie d’histoire naturelle; ou, traité complet de cette science d’après les 
travaux des naturalistes les plus éminents de tous les pays et de toutes les époques: Buffon, Daubenton, Lacépède, G. Cuvier, F. Cuvier, Geoffroy Saint-
Hilaire, Latreille, De Jussieu, Brongniart, etc. / Ouvrage résumant découvertes modernes jusqu’à nos jours, par le Dr. Chenu ... Éd. Firmin-Didot 
et cie by Jean Charles Chenu (1808–1879), 1856. Imprint: Paris, E. Girard et A. Boitte, [186-?–187-?]. CENTER. Marie Firmin Bocourt (1819–1904) 
worked closely with Aug. Duméril on the monumental Études sur les Reptiles, one of the seventeen parts of Mission Scientifi que au Mexique et dans 
L’Amérique Centrale. The total number of lithographs drawn by Bocourt for this book was 92 and some of them included as many as 50 separate 
drawings. Shown here from top to bottom are Crocodilus americanus, C. lewyanus, and C. mexicanus. All are now recognized as the American Croco-
dile (Crocodylus acutus). RIGHT. Illustration of Basilisk (Basiliscus) and Casqueheaded (Laemanctus) Lizards from Aug. Duméril’s Description des 
reptiles nouveaux ou imparfaitement connus de la collection du Muséum d’histoire naturelle et remarques sur la classifi cation et les caractères des 
reptiles. [Arch. Mus. Paris, vol. 8:437–588 (1856)]. These are some of the best plates in herpetology. Credit: Courtesy of Polly Lasker, Smithsonian 
Institution Libraries, Washington, DC.

Emerald Tree Boa (now Corallus caninus) from Histoire naturelle de 
Lacépède, comprenant les cétacés, les quadrupèdes ovipares, les serpents 
et les poissons by Bernard Germain Etienne de La Ville sur Illon La Cépède 
(Count de Lacepède) in 1860.

Imprint: Paris, Furne, 1860. 
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Predicting peak sea turtle nesting can help turtle conservation 
groups improve their monitoring strategies by planning intensi-
fi ed beach monitoring during the predicted peak nesting periods 
(Garcia et al. 2003). Currently, few of the factors controlling the 
emergence of sea turtles on land to lay eggs are understood, and 
it is unclear whether these factors are consistent among all sea 
turtle species. Bustard (1979), working on the Atlantic coast, 
suggested that nesting cycles of sea turtles might be associated 
with high tides where tidal cycles are pronounced. Frazer (1983) 
concurred, but demonstrated that this relationship did not hold for 
Atlantic beaches with similar slopes between high and low tide 
lines for Caretta caretta (Loggerhead). Girondot and Fretey (1996), 
studying Dermochelys coriacea  (Leatherback) in French Guiana, 
also reported peak nesting cycles during high tides associated 
with spring tides (e.g., during the full and new moon). However, 
Bernardo and Plotkin (2007) suggested that Lepidochelys olivacea 
(Olive Ridley) nesting cycles in the eastern Pacifi c likely coincided 
with the third quarter moon, but admitted that it was unclear how 
lunar stages related to L. olivacea nesting. 

Here we contribute to the understanding of L. olivacea nesting 
by confi rming periodicity of nesting with lunar cycles, with an in-
verse relationship between L. olivacea nesting abundance and lunar 
illumination. Our results have both economic and environmental 
implications because they allow researchers and survey organizers 
to better predict the likelihood of encountering nesting turtles by 
calculating the fraction of the moon’s visible disk illuminated by 
the sun. Such predictive power contributes to resource allocation 
strategies that can improve sea turtle monitoring programs, as well 
as our understanding of L. olivacea nesting behavior in relation to 
the moon’s gravitational effects on tides and actual light (refl ected 
from the sun) available on the beach.

Materials and Methods.—Our study area was Playa Teopa, 
located on the Pacifi c coast of Mexico in Jalisco State, part of an 
area commonly referred to as the Costa Alegre. Playa Teopa is 
13 km south of the town of Chamela (19.5°N, 105.1°W). During 

2000–2002, trained local volunteers and staff of the Teopa Beach 
Monitoring Project scanned the beach nightly (from midnight to 
sunrise) for nesting turtles from mid-July to early December and 
recorded standard monitoring information such as date, time, nest 
number and position, and turtle species. In prior years (1986–1992, 
1994, 1997) scans were conducted on a less frequent basis. Playa 
Teopa is ca. 3 km long, undeveloped, and illuminated by celestial 
light only.

Lunar illumination data were obtained by entering nesting dates 
into the “Fraction of the Moon Illuminated” astronomical appli-
cation under Data Services at the US Naval Observatory website 
(http://aa.usno.navy.mil), and recorded as 0 (= 0% illumination) 
through 100 (= 100% illumination).  Although no climatic informa-
tion (e.g., cloud cover) was recorded directly by observers as part 
of the Playa Teopa nesting surveys, data for temperature (degrees 
F), rainfall (inches), and visibility (km) were obtained for the 
nearby Playa de Oro weather station (19.1°N, 104.6°W) from the 
NOAA National Climatic Data Center website (http://www.ncdc.
noaa.gov/oa/climate/climatedata.html) and incorporated into the 
dataset.  Correlation, linear regression, and ANOVA were used to 
examine the effects of lunar illumination, a lag of nesting count, 
temperature, and visibility on nightly turtle nesting counts (rainfall 
was recorded in the Playa del Oro data for less than 5% of our nest-
ing survey dates, and hence was not included).  Statistical analyses 
were conducted using SAS Version 9.1 for Windows (2003, SAS 
Institute Inc., Cary, North Carolina).  

Results and Discussion. —A total of 1925 nesting observations 
were recorded for Lepidochelys olivacea during this study. The 
majority of observations (N = 1237) were made during 2000–2002, 
the years of most intensive and consistent sampling; another 688 
observations were made during prior years (1986–1992, 1994, 
1997). The peak nesting period occurred from August to October 
(N = 1781 observations; 93% of total). This peak is consistent 
with other published reports for L. olivacea on this coast (Gar-
cia et al. 2003). Statistical analysis focused on these three peak 
months.  Spearman Rank correlation tests revealed a negative 
correlation between peak turtle nesting count and lunar illumina-
tion in 8 of the 12 study years, two of these being signifi cantly 
negative (Table 1).  Qualitatively similar results were obtained by 
performing linear regressions, by year, of nesting events against 
lunar illumination, lag, temperature, and/or visibility (Table 1), 
although lunar illumination was not signifi cant in these analyses. 
In an attempt to increase power by combining data for the three 
well-sampled years 2000–2002, an ANOVA was conducted using 
all variables, with lunar illumination grouped into classes (1 = 
0–19%, 2 = 20–39%, 3 = 40–59%, 4 = 60–79%, 5 = 80–100%). 
Lunar illumination, lag, and year were signifi cant effects in this 
model  (see Table 2; excluding temperature and visibility yielded 
comparable results).  

These analyses indicate a modest inverse relationship between 
nesting counts and lunar illumination for L. olivacea at the Playa 
Teopa study site, and confl icts with the suggestion that peak nesting 
cycles occur during the third quarter moon for this species (Ber-
nardo and Plotkin 2007). In fact, our data suggest that the best time 
to encounter nesting turtles is surrounding the dark period of the 
moon, where we recorded the greatest number of nesting events for 
each year surveyed. The new moon cycle is also consistent with the 
reported inter-nesting period for L. olivacea (e.g., approximately 28 
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days), which is longer than most sea turtle species that have been 
examined (Rostal 2007).  Such a pattern of nesting is not unique 
for turtles.  A peak nesting cycle for the aquatic turtle Podocnemis 
erythrocephala has also been reported during the dark phase of the 
moon (Batistella and Vogt 2008). 

Frazer (1983) noted that the advantage to nesting during high tide 
was a shorter crawl distance between water and nest, thus reducing 
the time of exposure to predators—darkness can also contribute to 
a decrease in the visual recognition of turtles by predators. Nest-
ing during the new moon period offers the opportunity for high 
tides due to the centrifugal force caused by the earth’s rotation.  
Another advantage of nesting during the period of the new moon 
may be an increase in prey availability to turtles post-nesting. For 
example, Lang et al. (2005) reported that the availability of katydid 
prey during the new moon period infl uenced foraging by their bat 
predators, resulting in a greater activity of both during the dark 
phase of the moon. Lunar cycles are also reportedly synchronized 
with emergence patterns in some invertebrates (Saigusa and Oishi 

2000). Wild L. olivacea has been reported to feed primarily on crabs 
(Shaver and Wibbels 2007), which are most active, and forage, in 
darkness.  Playa Teopa is not known to attract arribadas, thus the 
L. olivacea females we observed are likely solitary nesters. Solitary 
nesters are known to use multiple beaches hundreds of kilometers 
apart during a nesting season (Morreale et al. 2007).  Therefore, 
it seems reasonable to suggest that L. olivacea prefers to emerge 
during the high tide of the new moon to lay eggs, because shorter 
crawls combined with the availability of prey may improve the 
likelihood of successful nesting, and subsequent feeding that can 
help support such travel. 

We encourage other researchers to reassess their long-term nest 
conservation data to test whether the lunar phase results reported 
here are specifi c to Playa Teopa and L. olivacea, or may be more 
broadly applicable to sea turtles in general. 

Acknowledgements.—This project was funded by a CSU-AAUP grant to 
T. Pinou. We thank the Centro de Proteccion y Concervacion de Tortugas 
Marinas, Playa Teopa for the support provided to A. Peña de Niz to monitor 
nesting, and the Yale Environmental Sciences Fellowship Program for the 
support provided to Yale students to travel to Mexico and help monitor 
nesting. We also thank L. Demaree for her earlier assistance in this project, 
and D. Briggs (Yale University) and two anonymous referees for helpful 
comments on the manuscript.

LITERATURE CITED

BERNARDO, J., AND P. T. PLOTKIN. 2007. An evolutionary perspective on the 
Arribada phenomenon and reproductive polymorphism of olive ridley 
sea turtles (Lepidochelys olivacea). In P. T. Plotkin (ed.), Biology and 
Conservation of Ridley Sea Turtles, pp. 59–87. Johns Hopkins Univ. 
Press, Baltimore, Maryland.

BATISTELLA, A. M., AND R. C. VOGT. 2008. Nesting ecology of Podocne-
mis erythrocephala (Testudines, Podocnemididae) of the Rio Negro, 
Amazonas, Brazil. Chelon. Cons. Biol. 7:12–20.

BUSTARD, H. R. 1979. Population dynamics of sea turtles. In M. Harless 
and H. Morlock (eds.), Turtles: Perspectives and Research, pp. 523–540. 
John Wiley & Sons, New York.

FRAZER, N. B. 1983. Effects of tidal cycles on loggerhead sea turtles 
(Caretta caretta) emerging from the sea. Copeia 1983(2):516–519.

GARCIA, A., G. CEBALLOS, AND A. RICARDO. 2003. Intensive beach manage-
ment as an improved sea turtle conservation strategy in Mexico. Biol.
Cons. 111:253–261.

GIRONDOT, M., AND J. FRETEY. 1996. Leatherback turtles, Dermochelys 
coriacea, nesting in French Guiana, 1978–1995. Chelon. Cons. Biol. 
2:204–208.

LANG, A. B., E. K. V. KALKO, H. ROMER, C. BOCKHOLDT, D. K. N. DECH-
MANN, AND R. BRANDL. 2005. Activity levels of bats and katydids in 
relation to the lunar cycle. Oecologia 146:659–666.

MORREALE, S. J., P. PLOTKIN, D. J. SHAVER, AND H. J. KALB.  2007.  Adult 
migration and habitat utilization. In P. T. Plotkin (ed.), Biology and 
Conservation of Ridley Sea Turtles, pp. 213–229. Johns Hopkins Univ. 
Press, Baltimore, Maryland. 

ROSTAL, D. 2007. Reproductive physiology of the ridley sea turtle. In P. 
T. Plotkin (ed.), Biology and Conservation of Ridley Sea Turtles, pp. 
151–165. Johns Hopkins Univ. Press, Baltimore, Maryland. 

SAIGUSA, M., AND K. OISHI. 2000. Emergence rhythms of subtidal small 
invertebrates in the subtropical sea: nocturnal patterns and variety in the 
synchrony with tidal and lunar cycles. Zool. Sci. 17:241–251.

SHAVER, D. J., AND T. WIBBELS. 2007. Head-starting the Kemp’s ridley 
sea turtle. In P. T. Plotkin (ed.), Biology and Conservation of Ridley 
Sea Turtles, pp. 297–323. Johns Hopkins Univ. Press, Baltimore, 
Maryland.

TABLE 2. Analysis of variance of  Lepidochelys olivacea peak nesting 
counts at Playa Teopa against lunar illumination, year, lag of nightly 
nesting counts, visibility and temperature. See text for descriptions of 
dependent variables. Signifi cant model effects are given in bold. 

Effect df F p
   
Lunar Illumination 4  4.22 0.002
Year 2  4.25 0.015
Year*Lunar Illumination 8  0.77 0.632
Lag(Nesting Count) 1 30.30 0.000
Visibility 1  1.58 0.210
Temperature 1  2.40 0.122

Error 358

TABLE 1. Relationship between Lepidochelys olivacea peak nesting 
counts and lunar illumination at Playa Teopa, as shown by non-parametric 
correlation and linear regression.  N = number of sampling dates. Model 
A incorporates lunar illumination and lag of nightly nesting counts as 
dependent variables; Model B also incorporates temperature and visibility. 
Coeffi cients signifi cant at p < 0.5 given in bold.

Year N Spearman R Regression Regression  
   (Model A) (Model B)
    
1986 12 -0.33 -1.27 -0.62
1987 45  0.12  0.12  0.11
1988 23  0.11  0.19  0.62
1989 34 -0.20 -0.12 -0.12
1990 30 -0.04  0.08  0.09
1991 25 -0.46 -0.48 -0.27
1992 30  0.00  0.19  0.06
1994 30  0.10  0.02  0.12
1997 35 -0.06 -0.01  0.05
2000 85 -0.19 -0.32 -0.35
2001 90 -0.10 -0.10 -0.08
2002 92 -0.16 -0.20 -0.23
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The Blanding’s Turtle (Emydoidea blandingii) is known to 
nest considerable distances from water (Congdon et al. 1983; 
Ross and Anderson 1990), and it has been generally assumed that 
hatchlings travel to wetlands in order to survive their fi rst winter 
in aquatic environments following emergence in late summer or 
early fall. The behavior of neonate Blanding’s Turtles has been 
studied in Massachusetts (Butler and Graham 1993, 1995), Nova 
Scotia (Standing et al. 1997), and Minnesota (Refsnider 2005). All 
three studies tracked neonates for varying time periods, but not 
through the fi rst winter. Butler and Graham (1993, 1995) believed 
emerged hatchlings sought standing water. Standing et al. (1997) 
tracked hatchlings for a maximum of 11 days and found overall the 
newly emerged hatchlings avoided water. Refsnider (2005) tracked 
three hatchlings to burrows in moist microhabitat and monitored 
hatchlings until either the 21-day battery expired or the hatchling 
was predated. From our previous years of monitoring Emydoidea 
nests, we have never found hatchlings to successfully overwinter 
in their nests. In previous years, hatchlings emerged by October 
or, as in 2004 with unseasonably cool temperatures, hatchlings that 
did not emerge in the fall were found dead within the nest chamber 
the following spring (pers. obs.; Refsnider 2005).

This study was part of a larger ecological study of Blanding’s 
Turtles conducted by Three Rivers Park District (Park District) 
within 2,600-acre Crow-Hassan Park Reserve, northwestern 
Hennepin County, Minnesota. This study attempted to estimate 
numbers of adult and subadult turtles and to identify and protect 
nesting habitat. From 1994–2005, Blanding’s Turtle nests located 
on road shoulders or in the middle of gravel roads were deemed 
at-risk from road traffi c and predation by mammals and were 
salvaged for artifi cial incubation at 29°C. After hatching and yolk 
sacs were absorbed, hatchlings were released into the water at the 
edge of the wetland closest to the original nest location. Since 
previous research did not identify hatchling wintering locations, 
it was unknown if the release sites were appropriate for the hatch-
lings. This study was initiated to identify hatchling overwintering 
microhabitat, to assess predation while hatchlings were moving 
to overwintering sites, and determine overwinter survival at these 
sites. 

Methods.—To determine hatchling survival and microhabitat 
use, newly emerged hatchling Blanding’s Turtles were radio 
tracked in 2005 and 2006 to what were presumed to be overwinter-
ing sites. Seven hatchlings from two fi eld nests in 2005 and seven 
hatchlings from two fi eld nests in 2006 (including one nest that 
had been reburied ca 15 m from its original location) were radio FIG. 1. Hatchling Emydoidea blandingii with epoxied radio transmitter.

tracked. Wire cages were placed over nests to trap hatchlings as 
they emerged; cages were checked daily. Transmitters weighing 
0.48 g (Holohil Systems, Ltd., model BD-2N, battery life of 21–24 
days) were affi xed with a few drops of 5-minute epoxy on the 2nd 
and 3rd vertebral carapacial scutes of the largest hatchlings (37–39 
mm maximum carapace length) (Fig. 1). Refsnider (2005) work-
ing with hatchlings in the Park District with the same transmitters 
determined the transmitters weighed a maximum of 5.1% of the 
hatchling’s weight. Hatchlings were then released back at the nest 
sites within 24–48 h of emergence. Transmitters were replaced on 
seven of the hatchlings after 21–24 days; following replacement 
hatchlings were then released at the point of capture. Transmitters 
popped off easily with no apparent injury to the scutes.

Hatchlings were tracked (ATS, Inc. FM100 receiver; 3-element 
Yagi antenna) daily and were located within 30 cm of actual loca-
tions. Locations were fl agged and GPS locations were taken with 
a Garmin 72. Visual observations of the hatchlings were obtained 
most days, with some exceptions resulting from dense vegetation 
and a desire not to disturb the animals. Monitoring was suffi cient 
to determine general condition of the hatchling, its activity, condi-
tion of the transmitter, and type of habitat. Once the hatchlings had 
not moved in 2–3 weeks and temperatures dropped to near 0°C at 
night we assumed they had reached their wintering locations. At 
that point we caged them to prevent the hatchlings from escaping in 
spring. Wire cages were 0.6 m in height and 0.6 m in diameter and 
covered with 1.27 cm hardware cloth attached to 2.54 cm poultry 
wire and were secured in the ground with sod stakes. None of the 
caged locations were located in water at the time of caging. The 
cages were checked every 2 days beginning the following April 
for appearance of the hatchlings and to determine if any of the 
hatchlings survived. 

Results.—In 2005, seven hatchlings (1930–1933;1938–1940) 
from two caged nests were tracked for varying periods of time 
(Table 1). Three hatchlings that were tracked for a total of 42–48 
days to what appeared to be overwintering locations were in close 
proximity to each other. Each of these hatchlings was captured once 
to replace its radio transmitter. Although the monitoring period 
continued until batteries expired, no signifi cant change in loca-
tion was detected after an initial 5–6 days of travel from the nest. 
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The hatchlings moved 350–487 
m from the nest site. Two of the 
hatchlings burrowed out of sight 
into damp leaf litter in a dry 
drainage gully. A non-radioed 
hatchling, origin unknown, was 
also found in this same gully. The 
third radioed hatchling stopped 
ca. 15 m north of the gully, on 
higher ground within a grove of 
Gray Dogwood (Cornus racemo-
sa). It stayed on the surface of the 
ground for several weeks. None 
of the three hatchlings were dis-
turbed to remove the transmitters. 
Their locations were caged in late 
October, after no movement was 
detected for several weeks and air 
temperatures dropped to freezing 
at night. 

Three other hatchlings from 
the second nest were tracked 
from 21–24 days into heavy 
vegetation of sedges (Carex spp.) 
and Reed Canary Grass (Phalaris 
arundinacea) at the edges of 
three different small, shallow 
pothole wetlands (<0.5 acres) 
(Table 1). Since we did not have 
enough replacement transmitters 
the transmitters were removed 
just prior to end of battery life. At 
the time of transmitter removal, 
none of the hatchlings had been 
observed to enter the water of the 
wetland. Although daytime am-
bient air temperature was often 
greater than 21°C and the animals 
appeared alert on the surface, the 
hatchlings made no signifi cant 
change of location once they 
reached the wetland edge. It is 
not known in what microhabitat 
these hatchlings overwintered, 
since they were still on the sur-
face when the transmitters were 
removed. However, based on the 
behavior of the three hatchlings 
monitored for 42–48 days, it was 
assumed that these hatchlings had 
also stopped movement in winter-
ing locations. A fourth hatchling 
from the second nest was not 
recaptured prior to its transmit-
ter expiring, but this hatchling 
traveled 743 m (cumulative 
daily straight-line distance) in 
approximately 10 days and was 
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last observed in ca 2 cm of water within Phalaris arundinacea at 
the edge of a shallow wetland adjacent to a woodlot. 

Beginning in the fi rst week of April 2006, cages were checked 
frequently for appearance of the hatchlings. The two cages in the 
ditch were fl ooded by the 2nd week in April when water started 
fl owing through the ditch. One hatchling was not relocated within 
its cage, but the cage had shifted due to frost, leaving gaps at the 
base. After searching through water and wet leaf litter, the second 
hatchling was found dead amidst the leaf litter in its cage, which 
had become fl ooded about 12 cm deep by fast moving spring snow 
melt. It could not be determined when the hatchling died or how, 
but there were fl oating sticks and vegetation within the cage and 
over 45cm of airspace above water. The third radioed hatchling that 
had been caged on the higher ground within the grove of saplings 
was found moving above ground within the cage on 13 April 2006. 
The hatchling appeared to have come out of a ca 5 cm burrow-like 
depression. The hatchling had survived a winter of frequently 0 
mm of snow cover with < 5 cm leaf litter and air temperatures of 
–25.6°C for several days in February.

In 2006, seven hatchlings (1945–1951) were initially fi tted with 
transmitters (Table 1). Two hatchlings were lost because of detach-
ment of their glue-on transmitters. A third hatchling was found dead 
14 days after release. It was intact with no sign of physical injury, 
buried within a thick vegetation mat on the shore of a pothole. This 
was the only mortality documented for radioed hatchlings during 
the active season in the 2 years of study.

Four other hatchlings were tracked to what were presumed to 
be overwintering locations. They were tracked for 42–48 days 
before their individual locations were caged. Although three of the 
hatchlings entered shallow water for varying short periods, each 
later left the water. Each hatchling ended up close to, but not in, 
the water of a wetland or lake. The hatchlings were estimated to 
move between 253–543 m. All long distance movement (> 6 m) 
ceased after 9–26 days. Each hatchling was caged in mid-October. 
Prior to caging, the radio of one hatchling was removed because 
the hatchling’s carapace was visible from just below the surface of 
the soil and the hatchling could be quickly retrieved for transmit-
ter removal and returned to its burrow. However, since the other 
hatchlings had burrowed out of sight, they were not disturbed for 
transmitter removal. 

Hatchlings could not be found the following spring (April 
2007) in two of the cages, but these cages had gaps at the base 
from freezing and thawing. One hatchling whose transmitter had 
been removed was found intact but dead within its cage in ca 12 
cm of water. It was not possible to determine cause of death, but 
either freezing or drowning was possible. The fourth hatchling 
was found alive and clinging to woody debris in ca 12 cm of wa-
ter within its cage on 9 April 2007. In late October, this hatchling 
had been burrowed down 8–9 cm into rich, very damp, but not 
saturated, organic soil, containing either shrew or vole tunnels 
and earthworms ca 5 m south of a pond’s edge within a woodlot. 
The soil in this location was moist in the fall, but fl ooded in April 
from melting snow.

Discussion.—Standing et al. (1997) reported newly emerged 
hatchlings entering water but soon reemerging and heading to-
wards upland habitat. Several of our tracked hatchlings went into 
a wetland, but later moved out onto land. Once the hatchlings in 
this study found suitable overwintering locations, almost all move-

ment stopped despite warm, sunny days. The average number of 
days the turtles moved was 11.9 days (range 5–28 days) over the 
two tracking seasons. Hatchlings moved from 253–743 m, but 
this measurement refl ected zigzag movement and not straight-
line distance. Longest single-day movements recorded were 73.4 
m by one hatchling and 104 m by a second on fi rst day of travel. 
Our 2005–06 fi ndings corroborate those of Refsnider (2005) that 
hatchlings appear to seek out damp terrestrial areas and eventually 
burrow under the soil for overwintering (Refsnider 2005). While 
they may enter water temporarily, probably to hydrate themselves, 
the hatchlings seem to move out of the water to overwinter. Captive 
hatchling Emydoidea maintained during winter were observed to 
sleep out of the water on fl at rocks in aquaria, rather than in shal-
low water (ML, pers. obs.) 

All but one of the seven caged hatchlings (3 from 2005 and 4 
from 2006) chose to overwinter in damp soil on the edge of a wet-
land or in a dry stream bed that would be subject to winter freezing. 
All six of these locations in damp soil fl ooded the following spring. 
The seventh hatchling was on a more upland site ca. 15 m from a 
dry stream bed. Two of the seven hatchlings were known to have 
survived, including the one on the more upland site, two died in 
the cages, possibly from drowning or freezing, although there was 
a minimum of 45cm of airspace and considerable fl oating woody 
debris within the cages. The remaining three hatchlings were never 
located, perhaps because they escaped their cages. 

There was no way to determine if the hatchlings fed during the 
fi rst fall, despite warm air temperatures. Some of the turtles never 
entered water prior to hibernation. Burrowing into moist soil that 
fl oods in spring may benefi t the hatchlings by placing them in 
productive feeding areas that warm up quickly, rather than forcing 
them to move again in spring when they may be in a weakened 
condition. The survival of one hatchling in an upland site during 
the winter 2005/06 and one in winter 2006/2007 suggests that 
Blanding’s Turtle hatchlings have the ability to survive a fi rst winter 
in a terrestrial situation, even without major snow cover and with 
temperatures dropping to -25°C. Hatchling Painted Turtles (Chry-
semys picta marginata) are reported to tolerate freezing in the nest 
chamber during winter (Storey et al. 1988). Standing et al. (1997) 
speculated that because several of their tracked neonate Emydoidea 
in Nova Scotia survived overnight temperatures of -5.5°C, neonate 
Emydoidea might have the ability to super cool. 

Our research results suggest that hatchling Blanding’s Turtles 
that are artifi cially incubated or collected from relocated nests 
should not be released in water, but, rather, near the periphery of 
wetlands that will fl ood in spring within heavy vegetation with 
damp substrates so there is opportunity for them to burrow beneath 
the surface. Hatchlings that are caged at presumed overwintering 
sites need to be checked daily once wetlands have thawed in the 
spring because such areas typically fl ood and present a potential 
drowning hazard for hatchlings.
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Experimental and fi eld studies have demonstrated that some 
squamate groups can at least partially compensate for the loss of 
key sensory capabilities (Aubret et al. 2005; Graves et al. 1993). 
Among the seven recognized families of gekkotan lizards (Gamble 
et al. 2008), vision is clearly a key source of environmental 
information. They have relatively large and well-developed eyes 
(Greer 1989; Roth and Kelber 2004), respond to visual cues 
(Marcellini 1977), and at least one study has found that blinding 
geckos reduces hunting success (Chou et al. 1988). However, it is 
also clear that olfactory and auditory cues are very important to 
these lizards (Chou et al. 1988; Marcellini 1977; Schwenk 1993). 
Herein we document an adult microphthalmic Hooded Scalyfoot, 
Pygopus schraderi (Pygopodidae) that demonstrates the extent to 
which senses other than sight are developed among at least some 
gekkotans.

The specimen, SAMA R05386 (SVL 135 mm, original tail 55 
mm, regrown portion 80 mm), is an adult male as determined by 
the possession of elongate hind limbfl aps, preanal tubercles, and 

preanal pores. It was collected from Domagee Mission (17°56’S, 
138°49’E) in far northwest Queensland, Australia, in November 
1963 by L. Fawcett. No more precise information about the time 
and locality of collection are given. 

Relative to a normal adult Pygopus schraderi  (Fig. 1A) both 
the left and right eyes and adjacent scalation on this specimen are 
severely deformed (Fig. 1B and C). The eye opening is reduced to 
two small slits on the left hand side, and a small irregular opening 
on the right hand side. There does appear to be a small dark body 
internal to both eye slits, which is probably a reduced or poorly 
developed eyeball.

It is diffi cult to assess the head morphology of this specimen 
further without damaging it, however there is no evidence of any 
mechanical damage. The deformation of the scalation is greatest 
around the eyes but is also evident on the temporal and parietal 
region and the lower labials and chin shields. The midline scalation 
from rostral to the two frontals is relatively normal with some 
mild irregularities on the right side. The extensive occurrence of 
asymmetric scale fusions and anomalous scale shapes indicate 
that the most likely cause of the condition is a developmental 
anomaly that occurred during embryology. It is possible that the 
condition was developed post-hatching, as for example via a severe 
ophthalmic infection that spread to adjacent soft tissues and healed 
with extensive deformation of the scales. If the deformation is due 
to pathology, it must have occurred many months or years prior 
to the collection of the specimen, as the area is fully healed. The 
visual ability of this specimen is at best likely to have been far 
worse than a normal Pygopus, and it could have been completely 
blind. Nonetheless, this specimen was an otherwise healthy adult 
at the time of its collection, having attained sexual maturity, and 
survived and regrown its tail after at least one autotomy event. 
Even if damage to the eyes was acquired post-hatching, the lizard 
was able to maintain itself in good body condition for a signifi cant 
period of its life.

The ability to at least partially compensate for loss or severe 
impairment of key sensory capabilities has been demonstrated 
in some other squamate groups (e.g., Aubret et al. 2005; Chou 
et al. 1988; Graves et al. 1993), but this is the fi rst evidence of 
such abilities in a pygopod. The ecology of Pygopus is not well 
documented, but there are suggestions from what is known that 
chemoreception (olfaction or vomerolfaction) may well be central 
to foraging in this genus. Patchell and Shine (1986), Pianka (1986) 
and Kluge (1974) have reported that species of Pygopus appear to 
be arachnid specialists, foraging especially for hole-dwelling prey. 
Such hidden prey would best be located using chemical as well as 
visual cues. The existence of fossorial foraging in other pygopods 
such as Aprasia and Ophdiocephalus would further support the 
contention that senses other than sight are very well developed 
within the Pygopodidae (Greer 1989). 

Behaviorally, pygopods differ strikingly from their limbed 
gekkotan relatives in their regular use of oscillatory tongue 
fl icking while active (pers. obs), an indication that vomerolfaction 
is important for investigating their surroundings. This contrasts 
with Schwenk’s (1993) evidence that geckos (but not specifi cally 
including pygopods) may be olfactory specialists, with 
vomerolfaction playing a lesser role. Pygopods also possess a 
nasolacrimal duct between the Harderian gland and the vomeronasal 
organ. This duct has not been recorded in conventional gekkotans, 
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but is present in snakes, and it has been suggested that it may be a 
convergent adaptation associated with enhanced vomerolfaction 
(Rehorek et al. 2000). Relative to other gekkotans, pygopods are 
relatively wide-foraging and show an unusual degree of dietary 
specialization (Bauer 2007); as a general rule these foraging 

strategies are both correlated with the best developed abilities of 
vomerolfaction (Cooper 2007).

Multiple studies have demonstrated that pygopods are nested 
well inside the extant gekkotan radiation, and are relatively 
closely related to two other Australasian endemic gecko families; 
the Diplodactylidae and the Carphodactylidae (Donnellan et al. 
1998; Gamble et al. 2008; Han et al. 2004). However, despite their 
evolutionary relationships, pygopods are strikingly divergent from 
all other geckos morphologically and ecologically, and remarkably 
convergent with the most successful limbless squamate radiation, 
the snakes (Bauer 2007; Greer 1989; Patchell and Shine 1986). 
The survival of a pygopod with greatly compromised visual ability 
emphasizes how the divergent evolutionary trajectory of this clade 
of lizards might have infl uenced all aspects of their biology. 
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FIG. 1. Left lateral view of head of normal Pygopus schraderi SAMA 
R55293 (A); right (B) and left (C) lateral views of head of microophthalmic 
Pygopus schraderi SAMA R05386. Scale bar = 10 mm. Photographs by 
M. Hutchinson.
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FIG. 1.  Gape width measurements were taken with a digital caliper 
from the corners of each Boreal Toad’s mouth.

Herpetological Review, 2009, 40(4), 416–418.
© 2009 by Society for the Study of Amphibians and Reptiles

Gape Width: An Alternative to Snout–Vent 
Length for Characterizing Anuran Size

KEVIN B. ROGERS
Aquatic Research Group, Colorado Division of Wildlife

P.O. Box 775777, Steamboat Springs, Colorado 80477, USA
e-mail: kevin.rogers@state.co.us

Snout–vent length (SVL) is the most frequently used metric 
to describe the size of anurans captured in the fi eld (Hammerson 
1999; Stebbins 2003). In addition to taxonomy and systematics, 
SVL has been commonly used in a wide variety of studies including 
those on age (e.g., Kellner and Green 1995; Schroeder and Baskett 
1968), growth (e.g., Quinn and Mengden 1984; Ritke et al. 1991), 
demography (e.g., Miller 1977; Van Gelder and Rijsdijk 1987), 
fecundity (e.g., Quinn and Mengden 1984; Reading 1986; Tejedo 
1992), mate selection (e.g., Arak 1988; Marco et al. 1998; Olson 
et al. 1986; Reading 1991), and locomotion (e.g., Daugherty and 
Sheldon 1982; Navas et al. 1999). Despite the pervasive use of 
SVL, little has been published on the precision and accuracy of 
this metric (Blouin-Demers 2003). Users may have recognized the 
limitations of SVL, but continued to acquire this metric presumably 
because of its ease of use and lack of a robust alternative. Measur-
ing mass has become increasingly popular as a metric to describe 
size (Alvarez and Nicieza 2002; Carey 1978), but its properties 
have also not been well studied and can be more diffi cult to obtain 
in the fi eld. Inadequacies in SVL are a direct result of the inherent 
malleability in the anurans being studied, as amphibian vertebral 
columns are somewhat fl exible (Fellers et al. 1994). Unlike fi sh 
where measurements between researchers on the same individual 
yield functionally equivalent results (Anderson and Neumann 
1996), measurements on frogs appear to be highly variable (K. 
Rogers, personal observation). Perhaps measurement of more rigid 
structures that are still clearly defi ned and easy to isolate would 
provide more consistent results. This study seeks to quantify varia-
tion in SVL measurement as well as that in some alternative metrics 
expected to be more reproducible between researchers.

Methods.—This study examined 100 animals representing three 
different year classes from nine lots of the Boreal Toad (Anaxyrus 
boreas boreas) brood stock housed at the Colorado Division of 
Wildlife’s Native Aquatic Species Restoration Facility (NASRF) 
in Alamosa, Colorado. Husbandry practices at NASRF sought to 
emulate conditions found in the wild where possible and generally 
followed Scherf-Norris et al. (2002). Brood stock was reared in 
captivity from eggs collected in the wild. Animals were maintained 
on a normal circadian pattern with photoperiod matching ambient 
conditions.  Tanks were maintained at a minimum temperature of 
20°C, ranging up to 26°C on hot summer afternoons, with a UVA 
basking light available in each tank. Boreal Toads were fed 3-week 
old crickets powdered with nutrient supplements (Scherf-Norris 
et al. 2002) and hibernated from October 1 through May 1 at 
5°C in four environmental chambers subdivided into hibernacula 
that could house up to fi ve individuals each (Scherf-Norris et al. 
2002).

Metrics used in this study were obtained by passing animals 

down an assembly line of six biologists who each measured the 
SVL, length of the tibiofi bula (TF), width of the gape (GW; Fig. 
1), and mass for every toad. Lengths were measured in mm with 
digital calipers, while mass (g) was obtained with digital balances 
tared before each measurement. An ANOVA was used to evaluate 
differences between readers. The coeffi cient of variation (CV) 
between readers for each Boreal Toad was also calculated, and a 
mean CV for all 100 toads for each body metric was determined. 
Differences between mean CVs were also evaluated with an 
ANOVA followed by Bonferroni’s multiple comparison test with 
simultaneous 95% confi dence intervals.

Results.—There was considerable variation between readers (P 
= 0.029) in the average SVL calculated for all 100 toads measured 
(Fig. 2). In fact, measurements varied by as much as 30% of the 
calculated mean SVL for a given toad, with a mean of 12% (95% 
CI from 11–13%). Signifi cant variation occurred between readers 
measuring TF as well (P = 0.035). Differences between biologists 
were not evident for GW (P = 0.081) or mass (P > 0.999). 

Coeffi cients of variation were greatest for SVL and TF and least 
for mass (Fig. 3). Gape width did provide signifi cantly more preci-
sion than SVL and TF, but not mass. As captive Boreal Toads used 
in this study were of known age, correlation of the various metrics 
with age was possible. Animal age ranged from 16–40 months. All 
metrics were positively correlated with age, with highly signifi cant 
regressions (P < 0.001). However, mass was least predictive with 
an r2 = 0.76. SVL and TF were intermediate, while GW showed 
the highest correlation with age (r2 = 0.85; Fig. 4)

Discussion.—Variation in mean SVL measurements was con-
siderable, and potentially a function of how aggressively Boreal 
Toads were handled during the measurement process. Body parts 
easily isolated for measurement produced consistent results, while 
those that required holding the animal in uncomfortable positions 
induced movement, and therefore more measurement error. It was 
expected that measurements of body parts less fl exible than the 
anuran vertebral column would be more reproducible between 
readers. It was surprising therefore that the TF measurement was 
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FIG. 2.  Average snout–vent length (mm), average tibiofibula length 
(mm), average gape width (mm), and average body mass (g) for 100 
Boreal Toads measured by each of six biologists (A–F) with associated 
standard errors.

FIG. 3. Mean coefficient of variation (CV) calculated from 100 CVs 
generated across six biologists for snout–vent length (SVL), tibiofi bula 
length (TF), gape width (GW), and mass with associated 95% confi dence 
intervals. Bars sharing the same bold line below the x-axis are not 
signifi cantly different (α = 0.05).

FIG. 4. Mean values for gape width (mm) and mass (g) calculated across 
biologists as a function of toad age.

no better than SVL for repeatability as the tibiofi bula bone is rigid 
and should have yielded more consistent results. Perhaps subject 
movement induced by the awkward holding position required to 
measure TF played a role in the relatively large mean coeffi cient 
of variation seen for this metric (Fig. 3). GW was signifi cantly 
less variable between readers. In fact this assessment is probably 
conservative, as much of the variation observed was due to con-
tributions from only one of six biologists (Fig. 2). Consistency in 
GW measurement was facilitated by mouth corners being well 
defi ned and easily located by most readers. In addition, Boreal 
Toads could be held in a comfortable position while acquiring this 

dimension; reducing writhing that can complicate measurement of 
SVL and TF. This benefi t was also conferred to measurement of 
mass. It was also not surprising that mass was the most repeatable 
measure used in this study, as it is the least subject to interpretation 
as implemented here with top-loading digital scales.  Mechanical 
tube scales commonly used in fi eld surveys might introduce ad-
ditional measurement variation, but mass will remain a valuable 
metric for describing Boreal Toad size.

Perhaps the most useful aspect of measuring the width of 
the gape is that in addition to being very repeatable between 
measurers, it gave the tightest correlation with age over the 
size ranges examined here—a function that mass was not able 
to consistently achieve. While condition or plumpness of an 
individual can greatly affect the mass of a Boreal Toad, it often 
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has little to do with age. GW on the other hand is intimately tied to 
the animal’s more rigid cranial dimensions. Though others have 
documented a poor relationship of SVL or mass to age in sexually 
mature amphibians (Halliday and Verrell 1988; Reading 1991; 
Wake and Castanet 1995), cranial dimensions in the fi rst several 
years of a Boreal Toads life appear to more closely refl ect age of 
the individual than mass, at least in the captive Boreal Toads used 
in this study. Although environmental conditions at NASRF were 
matched to ambient conditions, the steady diet furnished to these 
captive Boreal Toads might have provided for more consistent 
growth than would be realized in the wild. An additional study on 
known age wild Boreal Toads would be required to confi rm the 
tight link between gape width and age in natural populations.

Indeed, for many analyses where only a rough index of size is 
required, SVL is probably adequate even with variation between 
readers. Certainly some of this variation can be mitigated if the 
same biologist acquires all of the readings. However, if precision 
is critical to the outcome of the study, or if a metric that is 
more closely correlated with age is required, then using GW is 
recommended. 
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Amphibian and reptile communities are diffi cult to sample as 
many species are cryptic organisms with variable life histories 
and habitat requirements. One method for sampling herpetofauna 
is by searching under or within natural cover objects; however, 
this method is time intensive, non-standardized and can result in 
the destruction of microhabitat sites (Davis 1997). Consequently, 
many alternative census techniques are used (e.g., Bishop et al. 
1997; Gibbons and Semlitsch 1982; Grant et al. 1992; Shirose et 
al. 1997; Todd et al. 2007). Ryan et al. (2002) used various sam-
pling techniques (i.e., drift fence, coverboard arrays [i.e., ACOs] 
and time-constrained searches) and concluded that coverboards 
effectively measured herpetofauna presence-absence and revealed 
species not detected by drift fences and time-constrained surveys. 
Many researchers in North America have used ACOs to sample 
salamanders (e.g., DeGraaf and Yamasaki 1992; Moore 2005), 
snakes (e.g., Engelstoft and Ovaska 2000; Kjoss and Litvaitis 2001) 
and lizards (Ryan et al. 2002). Though various ACOs are commonly 
used, more research is needed that compares different materials for 
sampling herpetofauna (Grant et al. 1992; Moore 2005). 

In this study, we used two ACO materials (wood and carpet) to 
sample herptetofaunal communities in oak-hickory forests of the 
upper Ozark Plateau, Missouri. This area supports more than 30 
species of amphibians and reptiles, many of which are common 
through much of the eastern United States; therefore, the results 
of this study have specifi c applications to Midwest herpetofauna 
as well as other areas throughout eastern North America. 

Methods.—Research was performed at three sites within the 1424 
ha Daniel Boone Conservation Area, Warren County, Missouri 
(38.77°N, 91.38°W). The study site is dominated by a mature, 
secondary growth oak-hickory forest (Quercus spp. and Carya 
spp.) and has a rolling hill geomorphology categorized by ridge top 
to rock ravine with local relief (i.e., elevation change within 2.59 
km²) ranging from 46–76 m (Rittenhouse and Semlitsch 2007). A 
pond (160–330 m2) centers each study site. 

Artifi cial cover objects (ACOs) were placed at sites in April–May 

2006. All transects were perpendicular to the pond edge. There were 
eight transects per site, primarily in second growth oak-hickory 
forests but extending into some sites that had been recently logged 
or logged and burned. Each transect was 110 m long with paired 
ACOs every 10 m (11 paired ACOs per transect; total of 264 paired 
ACOs). We used two types of ACOs, a solid untreated wood board 
measuring ~ 90 × 30 × 2.5 cm, and an undyed Berber style carpet 
slab of equal length and width, but ~1.5 cm depth. These ACOs 
were placed side by side, less than 10 cm apart, parallel to the 
transect at each 10 m interval. The soil beneath each ACO was 
cleared of any litter, debris, and/or large rocks to ensure that each 
ACO lay fl at. Carpet ACOs were placed carpet side down. 

ACOs were monitored from 6 June to 25 August 2006, and 
again from 11 April to 13 September 2007. We randomized the 
order in which each site was checked on collection dates. ACOs 
were checked during daylight hours, between 0900 and 1800 h 
and approximately every 10 days during the monitoring period. In 
order to minimize disturbance of microhabitats, ACOs were never 
checked more than once every seven days (Marsh and Goicochea 
2003). All vertebrates beneath ACOs were recorded. Additionally, 
we measured salamander mass using a 20 g Pesola® (accuracy ± 0.1 
g) spring scale and snout–vent length (SVL) with a hand ruler. 

We recorded microhabitat variables during the weeks of 23 Au-
gust 2006, 17 May 2007, and 24 July 2007. We used an infrared 
laser thermometer (Raytek, MT4) to measure surface temperature 
and a 4-prong moisture meter (Aquaterr, M-300) to measure mois-
ture content under each ACO. We measured litter depth by insert-
ing a metric ruler into the litter at three randomly chosen spots, 
1 m from ACOs. Canopy cover was determined using a concave 
spherical densiometer held 1 m directly over the ACOs.

We used binomial exact tests to determine if captures were equal 
under wood and carpet ACOs for each species with greater than ten 
total captures. A bonferroni adjustment was used for comparisons 
(α < 0.007). Tests were performed using SAS v9.1.3 (SAS Institute 
Inc.) with the exact binomial option in PROC FREQ. We were 
also interested in size differences among salamanders using the 
different ACOs. We used a T-test to compare SVL of P. albagula 
found under the two types of cover objects.

To test for microhabitat differences under wood and carpet 
ACOs, we descriptively compared mean temperature and moisture 
values for three sampling periods, fall, summer and winter. Due to 
differences in slope, aspect, and microhabitat, we considered each 
pair of coverboards to be independent. 

Results.—Of the 31 possible amphibian and reptile species 
found within our study area, 58% (18/31) of potential herpetofauna 
species were captured using both types of ACOs. However, the 
sampling effectiveness between ACO types in detecting the most 
species present in our study area was not equivalent as 17 of 31 
potential species were captured by wood ACOs whereas 11 of 31 
species were captured using carpet. Though 18 species were cap-
tured in total, 11 species contained low total captures for our two 
year period (<10 captures). Within our study area, both ACO types 
detected the presence of 67% (4/6) of salamanders, 20% (2/10) of 
anurans, 75% (3/4) of lizards, and 82% (9/11) of snakes.

More amphibians and lizards were captured under wood ACOs 
than carpet, whereas few differences in snake captures existed be-
tween ACO types (Table 1). Of the 18 species captured using both 
ACOs, fi ve of the 18 species had high captures for wood ACOs. No 
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species in this study were captured 
signifi cantly more under carpet than 
wood ACOs (Table 1). Plethodon 
albagula and Bufo americanus 
were the most captured amphibian 
species, two snake (Carphophis 
vermis, Lampropeltis triangulum) 
and two lizard species, (Eumeces 
fasciata, Scincella lateralis) were 
also frequently captured, all of 
which were captured more under 
wood ACOs than carpet. Diadophis 
punctatus and Virginia valeriae 
were the two most captured snake 
species; however, captures were 
not particular to either ACO type. 
There was no signifi cant difference 
in P. albagula SVL among the ACO 
types (t = -1.42, df= 3 P = 0.2511). 
Additionally, there were no apparent 
differences in soil temperature or 
moisture between ACO types and 
sampling periods.

Discussion.—Wood and carpet 
ACOs confi rmed the presence of all 
known fossorial snake species in our 
study area. Similarly, Willson and 
Dorcas (2004) used plywood ACOs 
to sample fossorial snakes in North Carolina and detected all fi ve 
species present within their study area. In particular, we captured 
C. vermis more often under wood ACOs than carpet, and both ACO 
types had high captures of V. valeriae and D. punctatus compared 
to other snake species in our study area. Wood also detected the 
presence of other cryptic species such as L. triangulum. Size of 
ACO may have affected our low detection of larger snake species 
such as Thamnophis spp. and Coluber spp., as the majority of 
snakes captured by ACOs were small bodied species. 

In our study, we had higher lizard captures under wood over 
carpet ACOs and caught three of four possible species. Sceloporus 
undulatus is present in our study site but was not captured by either 
wood or carpet ACOs. Our study, as well as studies from different 
geographical regions (i.e., Grant et al. 1992; Tietje and Vreeland 
1997; Hampton 2007), indicates that wood ACOs could be used 
across North America to sample skink species (Eumeces and Scin-
cella spp.); however, our methods did not capture S. undulatus in 
our Midwestern study site, whereas both S. occidentalis and S. 
undulatus were sampled using ACOs in the East and West (Grant 
et al. 1992; Tietje and Vreeland 1997). Further research is needed 
to defi nitively decipher the regional effectiveness of sampling 
methodologies for herpetofauna guilds. 

Similar to other studies of plethodontid salamanders (see review 
by Moore 2005 and Grant et al. 1992), Western Slimy Salamander 
(P. albagula) accounted for 94% (303/322) of all amphibians cap-
tured in our study. B. americanus was the only other amphibian 
species that was sampled in high numbers via wood ACO. Six 
salamander species were captured using drift fences in our study 
area (Hocking et al. 2008) and we caught four of the six using 
ACOs. However, drift fences often resulted in P. albagula mortality 

in our study area (RDS, unpublished data). Both ACOs detected 
the presence of six of 16 amphibian species present in our study 
area; however, captures for all but P. albagula and B. americanus 
were low in numbers. We, therefore, suggest using wood ACOs 
to sample for Plethodon salamanders because of high P. albagula 
captures compared to carpet ACOs and wood ACOs caused no 
mortality compared to drift fences.

In our study, as well as Houze and Chandler (2002), body size did 
not affect choice of ACO type by slimy salamanders (P. albagula 
and P. ocmulgee, respectively). In contrast, salamander (Plethodon 
cinereus) size class infl uenced the use of artifi cial and natural cover 
objects in Virginia (Marsh and Goicochea 2003), whereas Monti et 
al. (2000) found that body size class did not infl uence the use of ar-
tifi cial and natural cover objects by P. cinereus in Maine. A species 
use of ACO may vary by habitat type, regional temperatures and 
climate, and natural history of target organism (Davis 1997), thus 
sampling techniques that use ACOs may regionally differ among 
similar taxa. Further research is needed to defi nitively decipher the 
regional effectiveness of sampling methodologies for herpetofauna 
guilds, particularly those in the Midwest. 

Various materials have been previously deployed as an ACO, 
however, no studies to date used carpet to sample herpetofauna. 
Overall, wood was more effective than carpet in detecting the most 
species in our study area. However, carpet type should be selected 
with caution as many carpets contain chemicals that may affect 
use by some taxa. One potential benefi t for using carpet may be 
the cost of carpet over wood ACOs. We purchased wood at a cost 
of $7.05 per ACO whereas the cost of carpet was $2.88 per ACO. 
However, we were only able to conduct this comparative study 
for two years as carpet signifi cantly degraded by the third sample 

TABLE 1. Total captures of all amphibians and reptiles. Binomial exact tests for species with greater than 
ten captures to evaluate if captures were equal under wood and carpet artifi cial cover objects. Signifi cant 
P-values are in bold (Bonferroni adjustment for multiple comparisons α < 0.007). “Unknown sp.” represents 
species that escaped before identifi cation. 

 Cover Object Type

Species Carpet  Wood Total   P

Plethodon albagula 47  256 303 <0.0001
Ambystoma annulatum 2  2 4   
Ambystoma opacum 0  1 1 
Notophthalmus viridescens 0  2 2
Bufo americanus 0  11 11 0.0010
Rana clamitans 0  1 1

Eumeces fasciata  16  41 57 0.0013
Eumeces laticeps  0  5 5   
Eumeces unknown sp. 1  3 4
Scincella lateralis 35  53 88 0.0693

Carphophis vermis 3  13 16 0.0213
Diadophis punctatus 29  24 53 0.5831
Elaphe obsoleta  0  1 1
Lampropeltis triangulum  0  6 6   
Opheodrys aestivus 1  0 1
Storeria dekayi 2 1 3
Storeria occipitomaculata  2  1 3
Thamnophis proximus 0 1 1
Virginia valeriae 10 8 18 0.8145
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season whereas wood ACOs had minimal degradation. Therefore, 
the initial costs of carpet, though less expensive, may not be as 
economical in a multiyear study when compared to the initial costs 
and extended life span of using wood. 
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In recent years, the use of elastomers to mark amphibians has 
been gaining acceptance. Several studies have reported the use of 
injected tags such as Visual Implant Elastomers (VIE) and Visual 
Implant Alpha (VIAlpha) tags (Northwest Marine Technologies, 
NMT) for marking individual amphibians in the fi eld and labo-
ratory (e.g., Gower et al. 2006; Moosman and Moosman 2006; 
Nauwelaerts et al. 2000). VIAlpha tags are small medical grade 
elastomers available in a variety of fl uorescent colors. Each tag is 
stamped on one side with a letter (A–Z) and a number (00–99). Use 
of a UV light aids in detection and readability of tags. VIAlpha tags 
have been shown to be safe for amphibians (Buchan et al. 2005), 
and lack the drawbacks that may be associated with toe-clipping, 
such as reduced survivorship, behavioral changes, or infl ammation 
(Golay and Durrer 1994; Lemckert 1996; McCarthy and Parris 
2004). In addition, VIAlpha tags are relatively inexpensive. 

VIAlpha tags are not without disadvantages. One disadvantage 
is the diffi culty of marking frogs with loose skin. Developed for 
tagging fi sh, the injector available from NMT is not well-suited 
to species with skin that easily slides on the body (pers. obs.). 
Moreover, in amphibians, tags may migrate once injected. The 
webbing between toes is a stable place for elastomer tags in some 
amphibians (Nauwelaerts et al. 2000), but the small size of many 
species make this a diffi cult undertaking. Indeed, many studies us-
ing VIAlpha tags have involved ranid frogs, and few have focused 
on the viability of using tags in smaller frogs (but see Buchan et 
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al. 2005). Tag retention also may vary among species. Finally, 
VIAlpha may not be suitable for use in heavily pigmented species 
because the skin may obscure the tag.

We tested the use of VIAlpha tags in the neotropical treefrog 
Dendropsophus microcephalus (Hylidae). Our objectives were to: 
1) test a new technique for injecting VIAlpha tags in Dendropso-
phus microcephalus, a small species with loose skin, wherein we 
grasp the skin with forceps, make a small incision in the skin, and 
then inject the tag; 2) determine whether dorsal application of tags 
is suitable in this species; and 3) assess whether marked frogs can 
be individually identifi ed without recapture.

We marked and observed 87 male Dendropsophus microcephalus 
in the fi eld between June and August 2008 at nocturnal breeding 
aggregations in the Chiquibul Forest Reserve, Belize. Frogs were 
hand-captured and subset was measured using photographs and 
ImageJ (National Institutes of Health, Bethesda, MD). Frogs av-
eraged 24.7 mm snout-vent length (SVL) with anterior phalange 
length averaging less than 3 mm, precluding the use of toe clipping. 
All individuals were marked using red VIAlpha tags with black 
lettering (size = 1.0 × 2.5 mm).

Frogs were prepared for marking by grasping the loose skin of 
the dorsum caudal to the sacrum, close to the articulation of the 
femur and pelvis, with forceps and cutting a 2–3 mm slit using a 
pair of surgical scissors. The use of forceps provided an advantage 
over other techniques by preventing displacement of the incision. 
The tag could then easily be placed into the slit using the injector 
provided by NMT, with the procedure generally taking less than 
one minute. No anesthesia or veterinary glue was used and frogs 
did not demonstrate excessive signs of discomfort typical of re-
straint. Frogs were placed in air-fi lled plastic bags and monitored 
for several minutes, often until they began calling again, before 
release at the site of capture. 

From the day we marked the fi rst individual, the study ran for 
50 d, with ponds checked nightly. Frogs were marked throughout 
the course of the study. Of 87 individuals marked, we recaptured 
71 (81%) individuals. In addition, 60/89 (67%) frogs were recap-
tured more than once suggesting that stress of handling did not 
discourage individuals from returning to breeding aggregations. 
One individual sustained minor injury during the marking process 
but was observed calling the following night. No evidence of infec-
tion was observed in the marked individuals. 

Our second goal was to observe the stability of tags placed at 
the caudal end of the dorsum, where the femur articulates with the 
pelvis. Few tags remained in place, generally migrating ventrally 
on the body. In one case, a tag was found under the chin of an 
individual. Tags also inverted within the frog easily, so that the 
printed side was no longer facing out. We were able to restore tags 
to the correct orientation by prodding with fi ngers, but the need to 
do so was common enough (sometimes more than one recapture 
per night) that the inconvenience would be substantial over time or 
with larger numbers of frogs. In addition, some tags were expelled 
from the incision site during handling, and some individuals lacked 
tags, but were recognized by unique markings or by the presence 
of the surgical site. Moreover, tags migrated in two recaptured 
individuals resulting in frogs being marked twice. In cases where 
VIAlpha tags are not easily detected, this could lead to extra inci-
sions on the animals and wasted resources. The additional handling 
as a result of tag migration may have adverse effects on research, 

such as behavioral changes due to handling stress, although we 
did not see any evidence of such effects in this study.

Our fi nal goal was to assess the use of VIAlpha tags as a mark-
ing technique that would not require recapture of individuals. The 
only candidate site for marking that is visible from a distance is the 
dorsum. While Moosman and Moosman (2006) had no migration 
in midbody dorsal markings in Rana sylvatica, the small size and 
lack of loose skin at midbody on our animals precluded midbody 
markings. We found that when tags did remain in place, they 
were diffi cult or impossible to read without the frog in hand. The 
light yellow pigmentation in the dorsum obscured the numbers 
suffi ciently, even with the UV fl ashlight provided by NMT, that 
capture was necessary. Even if hand capture wasn’t necessary, we 
would have had to approach the frog with a UV light for proper 
identifi cation, and still would have risked disturbing it or affecting 
its behavior. In all cases we were able to discern alphanumeric 
identity with individuals in hand. 

VIAlpha tags are appealing because of the relatively low cost 
(approximately US $1 per tag plus cost of injector and LED tag 
reading light, US $250 total), and because the tagging is rela-
tively non-invasive. The problem of tag expulsion may be solved 
by the application of veterinary glue to the wound; however tag 
migration may remain a problem in some species and with some 
injection sites. By developing and implementing this new insertion 
technique, we successfully tracked the majority of 87 tagged frogs 
for almost two months. This suggests that while VIAlpha tags did 
not meet the goal of identifying individuals from a small distance, 
they did provide a marking technique that was easy to implement, 
fast, safe, and usually, but not always, easy to detect. 
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Amphibian trapping techniques are designed to exploit vari-
ous behaviors; as knowledge regarding the behavior of the target 
taxa increases, sampling techniques must be adapted accordingly. 
Refi nement of the technique increases effectiveness and reduces 
capture biases that might infl uence detection probability. Equal 
detectability is a critical assumption of many mark-recapture mod-
els, and unequal, imperfect, or inconstant detectability will affect 
estimates of population size, species richness, and site occupancy 
(Mazerolle et al. 2007). Therefore, it is critical that researchers 
consider potential sources of variation when planning studies in 
order to reduce capture biases, and select models for data analysis 
that incorporate estimates of detection probability (Mazerolle et 
al. 2007).

In recent years, researchers have begun to take advantage of 
the propensity of hylid treefrogs to use cavities as diurnal shelters 
(McComb and Noble 1981; Ritke and Babb 1991; Walters and 
Kneitel 2004) by deploying artifi cial refuges that mimic natural 
cavities to sample hylid populations (Meshaka 1996; Moulton et 
al. 1996). Polyvinyl chloride (PVC) pipe refuges are perhaps the 
most popular method for studies of hylid population ecology and 
ongoing monitoring efforts (e.g., Boughton et al. 2000; Campbell 
et al. 2009; Hirai 2006; Johnson et al. 2008; Moulton et al. 1996; 
Pittman et al. 2008; Smith et al. 2006; Zacharow et al. 2003). The 
PVC refuges are more effective for hylid sampling than traditional 
drift-fence arrays, and passively attract (rather than trap) frogs. As 
this effectively eliminates trap mortality, there is no need to remove 
or close “traps” between sampling periods, making PVC sampling 
less labor-intensive than many trapping methods. Sampling can be 
conducted throughout the day without fear of heat stress to “cap-
tured” animals. This method is also potentially less biased than call 
surveys as it facilitates year-round sampling of both genders (but 
see Pittman et al. 2008), and it allows identifi cation of individual 
frogs for mark-recapture studies. 

However, a wide variety of factors affect use of PVC refuges 
by hylids and can result in capture bias and infl uence detection 

probability. Although vegetative cover does not infl uence captures 
of some hylids (Moulton et al. 1996), hylids may prefer refuges in 
close proximity to breeding sites (Boughton et al. 2000; Pittman et 
al. 2008). Arboreal placement of refuges and tree type (hardwood 
vs. pine) may also infl uence the composition of the hylid sample 
(Boughton et al. 2000; Johnson et al. 2008; Myers et al. 2007; 
Townsend 1989). Capture rates may also be infl uenced by refuge 
design (i.e., pipe diameter or length, T-shaped or straight, end 
caps to hold water), age of pipes (i.e., outgassing of new pipes), 
or other variables that affect the microclimate within the PVC 
refuge (Bartareau 2004; Boughton et al. 2000; Buchanan 1988; 
Moulton et al. 1996; Zacharow et al. 2003). Season, temperature, 
humidity, and rainfall may also infl uence refuge use (Johnson et 
al. 2008; Pittman et al. 2008; Zacharow et. al. 2003). Some fi eld 
data suggest that interspecifi c variation in refuge use may exist 
(Boughton et al. 2000; Zacharow et al. 2003), but this potential 
source of bias has not been explicitly investigated.

In order to unequivocally evaluate interspecifi c variation in 
PVC refuge use, it is necessary to determine the location of each 
study frog during each sampling period, even when frogs choose 
an alternative refuge (i.e., they choose natural cover rather than a 
PVC refuge). This can only be achieved by controlled behavioral 
trials or radio telemetry fi eld studies. However, size of available 
radio transmitters precludes telemetry of smaller hylid species for 
any length of time, and the arboreal nature of some hylids makes it 
diffi cult to pinpoint diurnal refuges (Johnson 2005; M. E. McGar-
rity, unpubl. data). Therefore, we conducted refuge choice trials to 
evaluate interspecifi c variation in refuge preference among four 
species of hylids in a controlled setting in order to provide insights 
on potential variation in detection probability of these species in 
the fi eld. As previously mentioned, numerous factors can infl uence 
variation in PVC pipe refuge use, including weather and micro-
climate of the PVC refuge. By conducting a laboratory study, we 
were able to control for many of these sources of variation and 
focus on behavioral variation among species. We then analyzed 
original fi eld data from several of our fi eld sites and published 
data from one fi eld site (Zacharow et al. 2003), and compared 
laboratory and fi eld data to evaluate the relevance of trends seen 
in the laboratory study.

Methods.—We collected frogs for laboratory trials during 
June–July 2007 from multiple urban and rural sites in Alachua, 
Hillsborough, and Polk Counties, Florida, USA, using PVC 
refuges and hand collection. Collection sites included natural 
marshes and swamps, retention ponds, parks, roadside and 
agricultural ditches, paved roads, and buildings. We conducted 
laboratory experiments at the University of Florida/IFAS Gulf 
Coast Research and Education Center (Wimauma, Florida, 
USA) in rooms equipped with individual climate and lighting 
control systems. We maintained frogs in individual 0.75 L 
clear plastic containers with 3 mm air holes for a maximum of 
18 days; containers were disinfected between frogs. We fed all 
frogs crickets ad libitum during captivity. We set temperature to 
24°C during the day (the maximum the system would allow); 
temperature fell to a minimum of 21°C during the night. We used 
a 14-hour light cycle (0630–2030 h) to approximate the natural 
photoperiod in central Florida during the study (June/July). 

We evaluated refuge preferences in a controlled setting for four 
species of hylids commonly encountered in PVC refuges in the 
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southeastern USA: Hyla cinerea (Green Treefrog), H. squirella 
(Squirrel Treefrog), H. femoralis (Pine Woods Treefrog), and 
Osteopilus septentrionalis (Cuban Treefrog, nonindigenous). 
We conducted 30 individual trials per species to evaluate refuge 
preference; each frog participated in only one refuge choice 
trial. We placed each frog into a 38 L aquarium with a wet 
sand substrate and screen lid. Since we were unable to regulate 
humidity in the room, we used the wet sand substrate to increase 
relative humidity in the aquarium to approximately 65% to prevent 
desiccation and minimize variation. We offered the frog a choice 
of two refuges placed at opposite ends of the aquarium: a PVC 
pipe installed vertically in the sand (3.8 cm diameter, 20 cm tall) 
and an herbaceous plant (Vinca sp., ~20 cm tall). We alternated 
the placement order of the two refuges within the aquarium to 
control for potential directional bias in refuge choice. Although 
the plant was not a native Florida species, all hylid species in 
this study readily used it when it was the only refuge provided 
and it closely mimicked the structural complexity of small, native 
shrubs. We initiated trials at 2000 h and recorded refuge choice 
(i.e., PVC pipe, plant, other location) at 1000 h the following 
day, by which time frogs in natural habitats would likely have 
sought diurnal shelter. After completion of each trial, we marked 
indigenous hylids with visible implant elastomer to prevent re-
capture (and re-testing), and released them at the site of capture. 
Since O. septentrionalis is an invasive, nonindigenous species 
in Florida, we euthanized these frogs immediately after trials 
by applying 20% benzocaine to the skin of the ventral surface 
followed by freezing for 48 hrs. Frog collection techniques, captive 
maintenance, experimental trials, and euthanasia procedures were 
approved by the Institutional Animal Care and Use Committee of 
the University of Florida (protocol E870). 

We evaluated frequency of refuge use in the fi eld with data 
we collected during several previous studies using PVC pipe 
refuges. We deployed ground-based PVC pipe refuges in 100 × 
100 m grids of 121 pipes each in fl atwoods habitat at sites in the 
Lower Suwannee National Wildlife Refuge (LSNWR, Chiefl and, 
Florida, USA; August 2003–July 2004), Wekiwa Springs State 
Park (WSSP, Apopka, Florida, USA; July 2006–February 2007), 
and Flatwoods Wilderness Park (FWWP, Thonotosassa, Florida, 
USA; August 2006–June 2007). We monitored these PVC refuges 
at 3–4 week intervals, and individually marked each frog by toe 
clipping (LSNWR) or using a combination of visible implant 
elastomer with toe clipping (WSSP, FWWP; Hoffmann et al. 
2008). We also evaluated frequency of refuge use from data in a 
published study that used transects of ground-based PVC refuges 
to sample hylid populations (at weekly intervals) at sites between 
breeding ponds and mesic hardwood hammocks (Gainesville, 
Florida, USA; August 2001–April 2002; Zacharow et al. 2003). 
We calculated capture frequency (i.e., number of individually 
marked frogs captured once, twice, etc., not frequency of 
presence/absence of any frog in a given pipe) and mean number 
of captures per frog for each species at each site. Since frogs 
were individually marked, we were able to determine frequency 
of capture for each frog.  

We evaluated variation among species in frequency of refuge 
use during controlled behavior trials using a Pearson Chi-
square test (SYSTAT 10.2, SYSTAT Software Inc., Richmond, 
California, USA; α = 0.05). We evaluated variation among 

species in frequency of refuge use at our fi eld sites (number of 
captures per individually marked frog) using ANOVA with a 
priori contrasts (α = 0.05). 

Results.—Frequency of refuge use during controlled behavior 
trials differed signifi cantly among species (χ²0.05, 6 = 21.61, P = 
0.001; Fig. 1). Osteopilus septentrionalis chose to rest in the plant 
eight times as often as the PVC pipe, whereas Hyla squirella 
chose the PVC pipe more than twice as often as the plant. The 
remaining two species, H. femoralis and H. cinerea, did not 
exhibit an obvious refuge preference. Individuals of all species 
preferred to use PVC pipe and plant refuges as diurnal shelters, 
as opposed to more exposed areas of the aquarium (Fig. 1), and 
rarely chose to rest elsewhere (i.e., on sand substrate, on glass 
walls, or under edge of lid). 

Frequency of capture in PVC refuges in the fi eld also varied 
among species (Table 1). When data from our fi eld sites (LSNWR, 
WSSP, FWWP) were subjected to ANOVA, mean number of 
captures (per individual frog) differed greatly among species (F 
= 12.173; P < 0.001). Mean number of captures of H. squirella 
and H. femoralis at our fi eld sites were similar (P > 0.1), and 
were signifi cantly higher than the mean number of captures per 
O. septentrionalis (P < 0.001). Mean number of captures of H. 
squirella differed by 33% (Table 1) between our study site and 
the site used by Zacharow et al. (2003); however habitat also 
differed greatly between these sites (respectively, fl atwoods vs. 
breeding ponds and surrounding hardwood hammock). Across all 
sites (including Zacharow et al. 2003), native H. femoralis, H. 
squirella, and H. cinerea were at least 1.5 times more likely to be 
recaptured than O. septentrionalis. 

Discussion.—We identifi ed signifi cant interspecifi c variation 
in artifi cial refuge use that may present a signifi cant source of 
bias when using PVC refuge sampling. Our laboratory trial setup 
provided the advantage of controlling for climatic, microclimatic, 
seasonal, and other variables that might obscure interspecifi c 
variation in frog behavior in the fi eld, and yielded insights to 

FIG. 1. Frequency of refuge choice for four hylid species (N = 30/
species): Osteopilus septentrionalis (Osse; Cuban Treefrog), Hyla 
femoralis (Hyfe; Pine Woods Treefrog), H. cinerea (Hyci; Green 
Treefrog), and H. squirella (Hysq; Squirrel Treefrog). “PVC” indicates 
vertical PVC refuge, “Plant” indicates Vinca sp. plant, and “Other” 
indicates other (exposed) resting places in the aquarium. 
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guide future fi eld studies. However, these laboratory trials were 
limited, in that they restricted the refuge choices available to the 
frogs, rather than mimicking the natural conditions where many 
natural refuge choices are available around each artifi cial PVC 
refuge. Therefore, we used data from fi eld studies to evaluate the 
applicability of our laboratory results to more natural settings. 
Capture frequencies from PVC sampling fi eld studies have been 
used to make comparisons of interspecifi c variation in site fi delity 
(Zacharow et al. 2003), and may also be good descriptors of 
fi delity to PVC refuges, or the propensity of a species to seek 
shelter in them. Theoretically, individuals of a species that prefers 
PVC refuges to more natural shelters will be recaptured in the 
PVC refuges more frequently. Factors including interspecifi c 
differences in physiology, seasonal habitat use, site fi delity, 
susceptibility to predation, and microhabitat preferences likely 
contribute to variation in PVC refuge use among species. 

Capture frequencies from fi eld studies are consistent with the 
results of our controlled behavioral trials. During behavioral trials, 
Hyla squirella showed an obvious preference for PVC pipes over 
plant refuges (Fig. 1). In the fi eld, H. squirella had the highest 
documented number of captures per frog (Table 1; Zacharow et al. 
2003), in keeping with the demonstrated tendency of this species 
to choose PVC refuges under controlled laboratory conditions. 
In addition, H. squirella were nearly seven times more likely to 
choose a PVC refuge during behavioral trials than Osteopilus 
septentrionalis, which preferred to seek refuge in the plant as 
opposed to the PVC pipes. Similarly, O. septentrionalis at our 
fi eld sites were much less likely to be recaptured in PVC refuges 
than native hylids; only 28% of O. septentrionalis were captured 
more than once. This suggests that, although this species is well 
known to use PVC refuges in the fi eld, they may use these shelters 
less frequently than other species, especially when alternative 
refuges are available. Overall, native hylids were 1.4–2.1 times 
more likely than O. septentrionalis to be recaptured in the fi eld. 
Capture frequencies and mean number of captures per frog were 
similar for each species between fi eld sites (Table 1), with the 
greatest amount of variation seen for H. squirella between sites 
in different habitat types. 

Although artifi cial PVC refuges are the most effective method 
for sampling hylids currently available, sources of potential 
capture bias must be carefully considered in order to minimize 
bias, increase detectability, and reduce effects on population 

estimates inferred from these studies. We have identifi ed 
interspecifi c differences in PVC refuge use as a major source of 
variation that could mask the difference between low abundance 
and low capture rate. We suggest that researchers consider 
behavioral differences, including diurnal refuge use, of all target 
species when planning PVC refuge sampling studies. When 
data for a given target species are not readily available in the 
literature, a small laboratory pilot study might be advisable to 
identify potential interspecifi c variation in refuge use and thus 
detectability. Furthermore, our results suggest that researchers 
should consider using mark-recapture methods rather than 
point counts to estimate population parameters, as interspecifi c 
variation in PVC refuge use may be misinterpreted as variation in 
relative abundance. 

The implications of this interspecifi c variation in PVC refuge 
use are particularly important with regard to efforts to monitor 
and manage invasive species such as O. septentrionalis. This 
nonindigenous hylid is believed to impact native hylid populations 
through predation and competition (Knight et al. 2009; Meshaka 
2001; Rice et al. 2003; Smith 2005). Management efforts to date 
largely consist of point-counts and removal of O. septentrionalis 
from PVC refuges used to monitor hylid populations. However, 
our results show that only a small portion of the population is 
likely to be captured using this method. The preference of 
O. septentrionalis for natural refuges, shown in this study, 
reduces detectability and suggests that even small numbers 
of O. septentrionalis in point-count PVC monitoring studies 
may be indicative of a signifi cant infestation. Furthermore, the 
highly arboreal nature of this species (McGarrity and Johnson, 
in press) indicates a need for evaluation of optimal placement 
of PVC refuges (e.g., arboreal vs. ground-based). Until the PVC 
sampling method is further refi ned in order to maximize capture, 
when possible, managers should not solely rely on point-counts 
using ground-based PVC refuges to monitor and remove O. 
septentrionalis. Other techniques, including mark-recapture and 
dip netting of larvae or hand capture of breeding adults, should be 
considered to enhance monitoring and removal efforts that rely 
on PVC pipe refuges.
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TABLE 1. Frequency of capture at field sites for four hylid species: Osteopilus septentrionalis (Cuban Treefrog), Hyla femoralis (Pine Woods 
Treefrog), H. cinerea (Green Treefrog), and H. squirella (Squirrel Treefrog). Data are shown as the number of frogs captured x times at a given site, 
followed in parentheses by the percent of total frogs of that species captured x times. Sources correspond to abbreviations in study area descriptions 
(ZACH corresponds to Zacharow et al. 2003). 
 
 Number of O. septentrionalis H. femoralis H. cinerea H. squirella
 captures / frog

 1 65 (71%) 77 (71%) 205 (45%) 53 (52%) 106 (58%) 84 (60%) 70 (39%)
 2 23 (25%) 22 (20%) 97 (21%) 14 (14%) 42 (23%) 17 (12%) 39 (22%)
 3–5 3 (3%) 8 (7%) 118 (26%) 24 (24%) 28 (15%) 29 (21%) 45 (25%)
 6–10 0 (0%) 1 (1%) 37 (8%) 9 (9%) 7 (4%) 10 (7%) 24 (13%)
 Mean ± SD 1.32 ± 0.53  1.45 ± 0.87 2.37 ± 1.70  2.46 ± 2.04  1.95 ± 1.66  2.11 ± 1.75 2.82 ± 2.36 
 Range 1–3 1–6 1–8 1–10 1–10 1–9 1–11
 Source WSSP FWWP LSNWR FWWP ZACH LSNWR ZACH
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The Western Toad, Anaxyrus boreas, ranges throughout the 
western United States, exclusive of the desert southwest (Goebel 
et al. 2009; Hammerson 1999). In the southern Rocky Mountains, 
A. boreas breeds in slow moving water, such as wetlands, marshes, 
ponds and lakes, in subalpine forest at high elevation, 2000–3500 
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m (Hammerson 1999). The species has been experiencing popu-
lation declines in the southern Rocky Mountains since the 1970s 
(Carey 1993), leading to listing as a state endangered species in 
Colorado in 1994 (Loeffl er 2001). Population declines of A. boreas 
have been linked to infection by the pathogenic chytrid fungus, 
Batrachochytrium dendrobatidis (Bd), which also has been impli-
cated in causing amphibian declines throughout the world (Carey 
2006; Muths et al. 2003; Scherer et al. 2005). In Colorado, there 
are currently 80 known breeding sites, making up 44 populations 
of A. boreas. A single population may consist of multiple breed-
ing sites. Of the 44 populations, only one is considered viable by 
the Colorado Division of Wildlife (Jackson 2008). Twenty two 
breeding sites, from 19 populations, have tested positive for Bd, 
35 breeding sites tested negative, and 23 breeding sites have not 
been tested (Jackson 2008). Two of the known A. boreas popula-
tions in Colorado occur within the Rio Grande National Forest of 
the San Juan Mountains (Jackson 2008). Our study objective was 
to survey areas of the Rio Grande National Forest in the San Juan 
Mountains for A. boreas populations and to determine if these 
populations are infected by Bd.

We conducted amphibian surveys from 11 to 14 August 2008 
at ponds in the upper Squaw Creek drainage (~3200 m eleva-
tion), high elevation kettle ponds (~3800 m) at the base of Chief 
Mountain, and a pond (~3100 m) within the Little Squaw Creek 
(LSQ) drainage in Hinsdale County, Colorado, USA. We made a 
second trip to the Little Squaw Creek drainage on 4 September 
2008 to resurvey the original pond (south LSQ pond) and survey 
an additional pond (north LSQ pond; ~3000 m). Both ponds in the 
Little Squaw Creek drainage are downstream (north) of the Fern 
Creek Trail crossing. We conducted visual encounter surveys for 
adult toads, juveniles, tadpoles, and egg masses in the pond and 
for juvenile and adult toads around the margins of the pond. Prior 
to approaching each pond and after each survey we sterilized all 
equipment, including boots, with a bleach solution, following the 
Colorado Division of Wildlife protocol (Livo 2004), to limit the 
possibility of transferring Bd among sites.

When toads were encountered we used sterile technique in the 
capture and handling of animals, following the Colorado Divi-
sion of Wildlife protocol (Livo 2004), to prevent transfer of Bd 
among individuals. At the point of capture we determined sex 
(males possessed a nuptial pad and emitted a release call), age 
(metamorph, juvenile, adult), swabbed for Bd testing, and took 
digital photographs for future identifi cation. We swabbed toads by 
running a sterile cotton swab over the ventral surface of the toad, 
including the groin, inner thighs, chin, chest, and abdomen. Swabs 
were stored in 70% ethanol and sent to Pisces Molecular (Boulder, 
Colorado, USA) for Bd testing using PCR analysis. All Bd analyses 
were conducted within three months of sample collection. 

We observed no evidence of A. boreas at the 12 overfl ow ponds 
at the upper Squaw Creek drainage or at the kettle ponds at the base 
of Chief Mountain. During the fi rst survey (14 August 2008) of 
the Little Squaw Creek drainage we located A. boreas at the pond 
immediately north (downstream) of the Fern Creek Trail cross-
ing (south LSQ pond), and captured 4 (3M:1F) adults. The three 
male toads tested positive for Bd. No tadpoles or egg masses were 
observed, but fi ve metamorphs were discovered during the second 
visit (4 September), although no metamorphs were tested for Bd. 

During the second survey (4 September 2008) of the Little 

Squaw Creek drainage, we surveyed north LSQ pond, which 
was further north (downstream) from south LSQ pond. At this 
site we captured 4 adults in the pond, with a fi fth toad discovered 
immediately west of the pond. Of the 5 toads (4M:1F), 3 of the 
male toads tested positive for Bd. No egg masses or tadpoles were 
observed at this site. 

The Little Squaw Creek drainage site where toads were observed 
represents a new locality for A. boreas within the Rio Grande 
National Forest. Anecdotal reports of toads in the area had been 
made to the US Forest Service previously (D Gomez, pers. comm.). 
Based on the presence of metamorphs during the second survey 
of the south LSQ pond, we designate this site as the third known 
breeding population of A. boreas in the San Juan Mountains. The 
closest known breeding population of A. boreas to the LSQ drain-
age is ~ 11 km east in Jumper Creek and Trout Creek, Mineral 
County, Colorado (Jackson 2008). The observed male-biased sex 
ratio is typical of A. boreas late in the active season because males 
remain closer to ponds, while females typically travel further from 
ponds (Bull 2006; Muths 2003).

Bd analyses revealed that 6 of 9 (67%) toads (all male) exhibited 
a “strong positive” signal, indicating that the infection could be 
potentially lethal (L. Livo, pers. comm.; Carey 2006). Six of seven 
male toads tested positive for Bd, while no females tested posi-
tive. Male toads have been shown to die off from sites earlier than 
females (Muths et al. 2003). Differences in life history between 
males and females may make males more susceptible to chytrid 
infection because males spend longer periods of time at breeding 
ponds than females, allowing for greater chance of infection. Un-
infected A. boreas at the LSQ sites, particularly males, are likely to 
become infected with Bd due to interactions with infected toads and 
infected habitat. Male toads may spend less time away from water 
sources than females, making them unlikely to leave the pond and 
thus avoid contracting Bd (Muths et al. 2003; Muths 2003). 

Although the Little Squaw Creek drainage represents an addi-
tional population of A. boreas in Colorado, the level of Bd infection 
in the population is discouraging given that previous declines in 
this species have been linked to chytridiomycosis. However, the 
relatively high elevation of the LSQ sites correlates with a lower 
mean daily maximum temperature, which falls within the “reduced 
growth zone” of Bd. The lower mean daily maximum temperature 
may limit the success of Bd at the LSQ sites (Muths et al. 2008). In 
addition, infected toads have been shown to clear infection in the 
wild (Corn 2007). Further survey and Bd testing of the population 
need to occur during the breeding season to maximize captures of 
adults and to determine the level of reproduction that is occurring 
within the populations.
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In recent years mass die offs and declines of amphibian popula-
tions in many parts of the world have been linked with the emerging 
disease chytridiomycosis, caused by the fungal pathogen Batracho-
chytrium dendrobatidis (Bd) (e.g., Carey et al. 2003; Daszak et al. 
1999; Johnson 2006). Although Bd is not specifi cally linked with 
any amphibian population declines in the Midwest US, effects of 
this pathogen on amphibian populations in other parts of the world 
make it a potential threat that should not be ignored. In much of 
the agriculturally dominated Midwest landscape, amphibians may 
be especially susceptible to disease given that they are subject to a 
number of other stressors such as habitat loss and fragmentation, 
and exposure to pesticides and excessive aquatic nutrient levels. 

Ouellet et al. (2005) discovered Bd in preserved museum speci-
mens from Minnesota, Wisconsin, Missouri, and Indiana. Green 
et al. (2002) diagnosed Bd presence in Northern Leopard Frogs 
(Rana pipiens) collected from a mortality event in North Dakota. 
Bd was detected at low prevalence levels in populations of Wood 
Frogs (Lithobates sylvaticus) in Michigan (Zellmer et al. 2008). 
Steiner and Lehtinen (2008) reported detection of Bd on samples 
collected from Blanchard’s cricket frogs (Acris crepitans) in several 
Midwestern states, including a single detection from 17 samples 
collected in four southern Iowa counties. We conducted a more 
intensive survey for Bd in northern Iowa where there have been 
no previously reported studies.

Methods.—We sampled Northern Leopard Frogs in 22 randomly 
selected semi-permanent wetlands in north-central Iowa (Fig. 1) 
in 2006 and 2007. Wetlands were located in the Winnebago River 
watershed, an area within the Prairie Pothole Region that is domi-
nated by row-crop agriculture. Sampling was conducted on both 
public (9 sites) and privately owned (13 sites) lands.

We captured leopard frogs for sampling by hand, with a net, or 
in funnel traps. All fi eld equipment was scrubbed and soaked in 
bleach and/or allowed to completely dry before use in another site. 
In 2006 we sampled tadpoles because this stage of development is 
sensitive for assessing the presence of Bd (Berger et al. 1999). We 
attempted to sample 60 tadpoles per wetland in order to detect at 
least one affected animal, with 95% confi dence, given the assump-
tion that Bd prevalence in the population was 5% (DiGiacomo and 
Koepsell 1986). We also sampled any adult leopard frogs that were 
captured in the funnel traps, and we sampled metamorphs at sites 
where tadpole sample sizes were low, capturing them by hand or 
with nets. In 2007 we conducted less extensive sampling and did 
not focus on a particular life stage.

We used sterile fi ne tip swabs (Medical Wire MW113) to col-
lect skin tissue samples. Samples were collected from tadpoles by 
swabbing their mouthparts (Retallick et al. 2006). The swab was 
rubbed over and between the teeth rows. We collected samples from 
adult and metamorph leopard frogs by swabbing the ventrum 30 
times. The 30 strokes were allocated to 10 on each of the left and 
right sides of the underside of the frog and 5 on each foot. We air 
dried all swabs for 5 minutes, avoiding direct sunlight, and placed 
them in pre-sterilized microcentrifuge tubes (Fisher 05-669-17). 
Swabs were stored dry, as recommended by Hyatt et al. (2007). 
We transported the samples in a cooler and stored them in a freezer 
before laboratory analysis. 

For samples collected in 2006 we used quantitative real-time 
Taqman PCR assay (Boyle et al. 2004) at the USGS National 
Wildlife Health Center in Madison, Wisconsin, USA, to test for the 
presence of Bd on swabs. This technique has been found to have 
a higher degree of sensitivity and specifi city than other diagnostic 
assays (Boyle et al. 2004; Hyatt et al. 2007). To quantify the amount 
of Bd on the swabs we included six standards in every plate: two 
wells each of 10, 1, and 0.1 genome equivalents (zoospores) of 
Bd. We ran initial assays of DNA samples from two swabs pooled 
together. When Bd was detected in a well, we ran samples in tripli-
cate for each of the individual swabs from this well. We considered 
samples to be positive if Bd was detected in all three wells. For 
those with equivocal results, in which Bd was detected in only one 
or two wells, we ran the sample in triplicate an additional time 
and considered it to be positive if Bd was detected in at least three 
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wells from all runs. In 2007, we pooled samples into groups of 
3–8 swabs and sent them to Pisces Molecular (J. Wood, Boulder, 
Colorado) for PCR analysis (Annis et al. 2004).

Results.—In 2006 we collected swabs from 720 tadpoles, 25 
metamorphs, and 10 adults from 22 sites. We achieved our tar-
get sample size (N = 60) in only 10 of the 22 wetlands due to 
inadequate trapping success. We detected Bd on fi ve swabs from 
adults and did not detect Bd on tadpoles or metamorphs (Table 1). 
We collected each of the positive swabs from a different site, for 
a detection of Bd at 23% of all sites sampled. These fi ve sites are 
located in three counties: Cerro Gordo, Winnebago, and Worth 
(Fig. 1). Less than 1% of all swabs were positive for Bd, although 
62% of sites with adult samples were positive. The mean amount 
of Bd detected on the positive swabs ranged from 0.241 to 33.370 
genome equivalents of Bd. In 2007, we collected 200 swabs 
from 10 sites. These samples were taken from 58 tadpoles, 141 
metamorphs, and 1 adult (Table 1). None of these samples tested 
positive for the presence of Bd. 

Discussion.—Although we detected Bd in this Iowa watershed, 
the overall prevalence of the pathogen was less than 1%. Because 
detections were not concentrated in one area, and one positive 
sample was collected from a fairly isolated wetland, this pathogen 
is likely present throughout the watershed, although at low levels. 
We also note that small sample sizes at many of our wetlands 
substantially reduced our probability of detecting Bd at low preva-
lence levels. Other fi eld studies in the USA have reported higher 
prevalence rates. Pearl et al. (2007) detected Bd on 28% of samples, 
collected from all life stages of multiple species of amphibians in 
the Pacifi c Northwest. In the Northeast, Longcore et al. (2007) 
found 19.8% of sampled adults and metamorphs to be infected 
with Bd, including 25.7% of Northern Leopard Frogs. However, 
Zellmer et al. (2008) found a low prevalence of Bd (0.8%) in Wood 
Frog populations in southeastern Michigan and Woodhams et al. 
(2008) estimated a prevalence of 0-6.49%, with 95% confi dence, 

of Bd in Northern Leopard Frogs from a site in Michigan. Although 
it appears likely that Bd is geographically distributed throughout 
the USA, reported prevalence varies substantially at both local 
and regional scales. 

All of the positive samples were collected from adults, despite 
the small number of adult samples. This result may have been 
related to temperature because all of the adults were sampled 
earlier in the season when the temperatures were cooler. Several 
studies have documented higher infection levels of Bd at lower 
temperatures (Drew et al. 2006; Kriger and Hero 2006; Longcore 
et al. 2007; Pearl et al. 2007; Retallick et al. 2004; Woodhams and 
Alford 2005). It is also possible that there are differences in the 
prevalence of the pathogen at different life stages of a species. We 
note that no metamorphs or larvae were positive in either 2006 or 
2007. In a fi eld survey of the Pacifi c Northwest, Bd was found on 
all life stages of amphibians but at different levels of detection; 
adults had the highest percentage of positive samples (Pearl et al. 
2007). Northern Leopard Frog tadpoles experimentally infected 
with Bd had lower activity levels than uninfected tadpoles (Parris 
et al. 2006). This may have caused our sample to be biased against 
capturing infected tadpoles since funnel traps are more likely to 
catch active tadpoles. Based on our results, we suggest that future 
studies should attempt to examine a large number of samples from 
multiple life stages in order to gain a more accurate assessment of 
the presence of Bd and to contribute to a better understanding of 
its distribution and potential population effects.
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FIG. 1. Location of study sites in the Winnebago watershed of Iowa, USA, where Northern Leopard Frogs (Rana pipiens) were sampled for Batra-
chochytrium dendrobatidis (Bd). “+” indicates Bd detection; “•” indicates no Bd detection.



Herpetological Review 40(4), 2009430

of the NWHC provided guidance in the planning stages of the project 
and allowing us to use the NWHC lab for PCR analyses. David Reinitz 
at NWHC taught J. Loda how to run the PCR analyses and interpret the 
results. We complied with the guidelines of a collecting permit issued by 
the Iowa Department of Natural Resources (permit SC 739). All methods 
were approved by the Institutional Animal Care and Use Committee at 
Iowa State University (6-05-5923-Z).

LITERATURE CITED

ANNIS, S. L., F. DASTOOR, H. ZIEL, P. DASZAK, AND J. E. LONGCORE. 2004. 
A DNA-based assay identifi es Batrachochytrium dendrobatidis in 
amphibians. J. Wildl. Dis. 40:420–428.

BERGER, L., R. SPEARE, AND A. HYATT. 1999. Chytrid fungi and amphibian 
declines: Overview, implications, and future directions. In A. Campbell 
(ed.), Declines and Disappearances of Australian Frogs, pp. 23–33. 
Environment Australia, Canberra, Australia.

BOYLE, D. G., D. B. BOYLE, V. OLSEN, J. A. T. MORGAN, AND A. D. 
HYATT. 2004. Rapid quantitative detection of chytridiomycosis 

(Batrachochytrium dendrobatidis) in amphibian samples using real-
time Taqman PCR assay. Dis. Aquat. Org. 60:141–148.

CAREY, C., D. F. BRADFORD, J. L. BRUNNER, J. P. COLLINS, E. W. DAVIDSON, 
J. E. LONGCORE, M. OUELLET, A. P. PESSIER, AND D. M. SCHOCK. 2003. 
Biotic factors in amphibian population declines. In G. Linder, S. K. 
Krest, and D. W. Sparling (eds.), Amphibian Decline: An Integrated 
Analysis of Multiple Stressor Effects, pp. 153–208. Society of 
Environmental Toxicology and Chemistry, Pensacola, Florida. 

DASZAK, P., L. BERGER, A. A. CUNNINGHAM, A. D. HYATT, D. E. GREEN, 
AND R. SPEARE. 1999. Emerging infectious diseases and amphibian 
population declines. Emerg. Infect. Dis. 5:735–748.

DIGIACOMO, R. F., AND T. D. KOEPSELL. 1986. Sampling for detection of 
infection or disease in animal populations. J. Amer. Vet. Med. Assoc. 
189:22–23.

DREW, A., E. J. ALLEN, AND L. J. S. ALLEN. 2006. Analysis of climatic 
and geographic factors affecting the presence of chytridiomycosis in 
Australia. Dis. Aquat. Org. 68:245–250.

GREEN, D. E., K. A. CONVERSE, AND A. K. SCHRADER. 2002. Epizootiology 
of sixty-four amphibian morbidity and mortality events in the USA, 
1996–2001. Ann. New York Acad. Sci. 969:323–339.

TABLE 1. Northern Leopard Frog (Rana pipiens) samples collected in north-central Iowa, USA, wetlands and tested for the presence of Batracho-
chytrium dendrobatidis.

 2006 2007
County Site Name Life Stage No. detected / Life Stage No. detected /  
   total sampled  total sampled

Cerro Gordo Private-1 Larvae 0/9   
Cerro Gordo Teal Basin Adult 1/1 Metamorphs 0/3
  Larvae 0/9   
Cerro Gordo Haugen Wildlife Area Adult 0/1   
Cerro Gordo Private-2 Larvae 0/65 Adult 0/1
    Metamorphs 0/3
Hancock Gabrielson Larvae 0/9 Metamorphs 0/24
  Metamorphs 0/15   
Hancock Private-3 Adult 0/1   
  Larvae 0/24   
Hancock Private-4 Larvae 0/60   
Winnebago CA Block Larvae 0/1   
Winnebago Private-5 Larvae 0/2 Larvae 0/1
    Metamorphs 0/5
Winnebago Private-6 Adult 1/2 Larvae 0/21
  Larvae 0/60 Metamorphs 0/26
Winnebago Private-7 Larvae 0/60   
Winnebago Harmon Lake Adult 1/2 Metamorphs 0/18
  Larvae 0/60   
Winnebago Pilot Knob Recreation Area Larvae 0/60 Larvae 0/15
    Metamorphs 0/35
Winnebago Private-8 Adult 1/1   
  Larvae 0/60   
Winnebago Hogsback Larvae 0/25   
Winnebago Private-9 Larvae 0/60 Larvae 0/13
    Metamorphs 0/17
Winnebago Private-10 Adult 0/1   
  Larvae 0/4   
Winnebago Private-11 Metamorphs 0/10   
Winnebago Private-12 Larvae 0/32   
Winnebago Private-13 Larvae 0/60 Larvae 0/8
Worth Hanlontown Adult 1/1   
Worth Hanlontown-2 Larvae 0/60 Metamorphs 0/10



Herpetological Review 40(4), 2009 431

HYATT, A. D., D. G. BOYLE, V. OLSEN, D. B. BOYLE, L. BERGER, D. 
OBENDORF, A. DALTON, K. KRIGER, M. HERO, H. HINES, R. PHILLOTT, 
R. CAMPBELL, G. MARANTELLI, F. GLEASON, AND A. COLLING. 2007. 
Diagnostic assays and sampling protocols for the detection of 
Batrachochytrium dendrobatidis. Dis. Aquat. Org. 73:175–192.

JOHNSON, P. T. 2006. Amphibian diversity: Decimation by disease. PNAS 
103:3011–3012.

KRIGER, K. M., AND J. M. HERO. 2006. Large-scale seasonal variation in 
the prevalence and severity of chytridiomycosis. J. Zool. 271:353–
359.

LONGCORE, J. R., J. E. LONGCORE, A. P. PESSIER, AND W. A. HALTEMAN. 
2007. Chytridiomycosis widespread in anurans of northeastern United 
States. J. Wildl. Manage. 71:435–444.

OUELLET, M., I. MIKAELIAN, B. D. PAULI, J. RODRIGUE, AND D. M. GREEN. 
2005. Historical evidence of widespread chytrid infection in North 
American amphibian populations. Conserv. Biol. 19:1431–1440.

PARRIS, M. J., E. REESE, AND A. STORFER. 2006. Antipredator behavior 
of chytridiomycosis-infected northern leopard frog (Rana pipiens) 
tadpoles. Canad. J. Zool. 84:58–65.

PEARL, C. A., E. L. BULL, D. E. GREEN, J. BOWERMAN, M. J. ADAMS, A. 
HYATT, AND W. H WENTE. 2007. Occurrence of the amphibian pathogen 
Batrachochytrium dendrobatidis in the Pacifi c Northwest. J. Herpetol. 
41:145–149.

RETALLICK, R. W. R., H. MCCALLUM, AND R. SPEARE. 2004. Endemic 
infection of the amphibian chytrid fungus in a frog community post-
decline. Plos Biol. 2:e351.

________, V. MIERA, K. L. RICHARDS, K. J. FIELD, AND J. P. COLLINS. 2006. A 
non-lethal technique for detecting the chytrid fungus Batrachochytrium 
dendrobatidis on tadpoles. Dis. Aquat. Org. 72:77–85. 

STEINER, S. L., AND R. M. LEHTINEN. 2008. Occurrence of the amphibian 
pathogen Batrachochytrium dendrobatidis in Blanchard’s cricket 
frog (Acris crepitans blanchardi) in the U.S. Midwest. Herpetol. Rev. 
39:193–196.

WOODHAMS, D. C., AND R. A. ALFORD. 2005. Ecology of chytridiomycosis 
in rainforest stream frog assemblages of tropical Queensland. Conserv. 
Biol. 19:1449–1459.

________, A. D. HYATT, D. G. BOYLE, AND L. A. ROLLINS-SMITH. 2008. The 
northern leopard frog Rana pipiens is a widespread reservoir harboring 
Batrachochytrium dendrobatidis in North America. Herpetol. Rev. 
39:66–68.

ZELLMER, A. J., C. L. RICHARDS, AND L. M. MARTENS. 2008. Low prevalence 
of Batrachochytrium dendrobatidis across Rana sylvatica populations 
in Southeastern Michigan, USA. Herpetol. Rev. 39:196–199.

NATURAL HISTORY NOTES
 Instructions for contributors to Natural History Notes appear in 
Volume 40, Number 1 (March 2009, p. 66) and also are available online 
at: http://www.ssarherps.org/pages/HRinfo.php

CAUDATA — SALAMANDERS

CHIOGLOSSA LUSITANICA (Golden Striped Salamander). 
LEECH PARASITISM. Leeches are known to parasitize many 
freshwater species including amphibians (Romano and Di Cerbo 
2007. Acta Zool. Sinica 53:750–754) and turtles (MacCoy et al. 
2007. Southeast. Nat. 6[2]:191–202). Trophic relationships with 
amphibians are very complex, leeches predate or parasitize all 
life stages of amphibians, including eggs (Romano and Di Cerbo 
2007, op. cit.), larvae (Gunzburger and Travis 2005. J. Herpetol. 
39:547–571), and adults (Merilä and Sterner 2002. Ann Zool. Fen-
nici 39:343–346). Here, leech parasitism of Chioglossa lusitanica 
in NW Spain is reported. 
 Chioglossa lusitanica is a streamside salamander endemic to 
the northwestern corner of the Iberian Peninsula (Salvador and 
Garcia-Paris 2001. Anfi bios Españoles. Canseco Eds. 270 pp.) 
where it inhabits brooks, streams, and caves. Its range is well 
defi ned by precipitation, inhabiting regions with more than 1000 
mm per annum, and not exceeding 1500 m elevation (Arntzen 
1981. Amphibia-Reptilia 1:187–203).
 Our observation was made on 20 May 2008 during herpetologi-
cal monitoring of the Rio Barosa area, Barro, Spain (42.55638°N, 
8.62944°W; WGS 83). This is a recreational area, due to the Barosa 
River cascades and adjacent channels, with some small, fast-fl ow-
ing streams of high gradient. Under a stone in this area we found 
a large male C. lusitanica. During manipulation of the specimen 
we detected a small leech (Batracobdella sp.) attached to the sala-
mander. These leeches are common ectoparasites of amphibians in 
Spain, having been detected on Iberian Brown Frog (Rana iberica) 
and Iberian Painted Frog (Discoglossus galganoi) from NW Spain 
(Galán and Fernandez Arias 1993. Anfi bios e Réptiles de Galicia. 
Edicions Xerais, Lugo, España). However, to our knowledge there 
are no reports of leech parasitism on urodeles in NW Spain (Galán, 
pers. comm.), although there are reports of parasitism from other 
areas (see Merilä and Sterner 2002, op. cit.). Further studies will 
be necessary to assess the degree of parasitism by leeches on C. 
lusitanica.

 Submitted by CESAR AYRES (e-mail: cesar@herpetologica.
org), RICARDO FERRADAS, and PABLO XESTEIRA, CI-
NAM Centro de Investigación e Información Ambiental – Lourizán 
Estrada PO-546 Pontevedra-Marín, km. 4 Apdo. de Correos 127- 
C.P. 36080 Lourizán, Pontevedra, Spain.

ANURA — FROGS

ENGYSTOMOPS PUSTULOSUS (Tungara Frog) and HYBSI-
BOAS CREPITANS (Colombian Tree Frog). PREDATION ON 
ANURAN EMBRYOS. Fish and invertebrates are well known 
predators on aquatic anuran embryos (Smith et al. 2005. Copeia 
2005:169–173) whereas terrestrial eggs are eaten by a variety of 
insects, including carabid and tenebrionid beetles (Duellman and 
Trueb 1994. Biology of Amphibians. Johns Hopkins University 

Smilisca cyanosticta (Blue-spotted treefrog). Belize. Illustration by 
Peter Stafford.
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Press, Baltimore. 670 pp.). Here we report predation of Gosner 
Stage 10 embryos (Gosner 1960. Herpetologica 16:183–190) in 
the aquatic foam nest of Engystomops pustulosus and of aquatic 
embryos in Gosner Stage 17 of Hypsiboas crepitans by a water 
spider, Trechalea sp., family Trechaleidae (Flórez 1996. Arañas del 
Valle del Cauca-Colombia. p. 54 Inciva-Colciencias; Carico 2005. 
Trechaleidae. In Ubick et al. [eds.], Spiders of North America, p. 
229. AAS). During fi eldwork in a small temporary pond near the 
Coello River in Tolima, Colombia (4.25ºN, 75.3166667°W; WGS 
84), on several occasions we observed water spiders (ca. 10 mm) 
eating the embryos of these two species (Figs. 1A, B). These ob-
servations occurred between 0915–1100 h on 15 May and during 
July 2007, within the rainy season and explosive reproductive 
period of these species.
 We thank D. E. Alape for the identifi cation of the spider. MHB 
acknowledges COLCIENCIAS for the PhD fellowship. Field 
work was supported by Fondo de Investigaciones Universidad del 
Tolima 

 Submitted by EVER EDREY HERNÁNDEZ-CUADRADO,  
Laboratorio de Herpetología & Eco-Fisiología, Universidad 
del Tolima (e-mail: edouglas09@hotmail.com); and MANUEL 
HERNANDO BERNAL, Laboratorio de Herpetología & Eco-
Fisiología, Grupo de Investigación en Zoología, Universidad 
del Tolima, Ibagué, Colombia, and Laboratorio de Anfi bios, 
Universidad Nacional de Colombia, Bogotá, Colombia (e-mail: 
mhbernal@ut.edu.co).

LEPTODACTYLUS FUSCUS (Rufous Frog). PREDATION. 
Amphibians are common prey for a great variety of vertebrates, 
arthropods, and even carnivorous plants (Duellman and Trueb 
1986. Biology of Amphibians. McGraw-Hill, New York; Pough 
et al. 1998. Herpetology. Prentice-Hall, New Jersey). Leptodac-
tylus fuscus are frogs of medium size (Martins 1988. Rev. Bras. 
Biol. Rio de Janeiro 48[4]:969–977), found throughout much of 
South America in open and disturbed habitats (Heyer and Reid 
2003. An. Acad. Bras. Cienc. 75[1]:39–54). Here we report the 
predation of an adult L. fuscus by an adult Common Water Snake, 
Liophis miliaris.
 On 21 Oct 2007 at 2100 h, in a temporary pond in a pasture area, 
municipality of Tangará da Serra, state of Mato Grosso, Brazil, an 
adult Liophis miliaris was observed preying upon an adult L. fuscus. 
The snake was observed grasping the frog from the inguinal region. 
The snake and frog were photographed (Fig. 1). The specimens 
were collected and deposited at the Coleção Zoológica Unemat, in 
Departamento de Ciências Biológicas, Universidade do Estado de 
Mato Grosso, campus Tangará da Serra, municipality of Tangará 
da Serra, state of Mato Grosso, Brazil (MZT 15: snake, MZT 200: 
frog). To our knowledge this is the fi rst report of L. fuscus being 
preyed upon by Liophis miliaris. We thank Paulo S. Bernarde for 
comments on this manuscript.

 Submitted by FABRÍCIO H. ODA, Universidade Federal de 
Goiás, Instituto de Ciências Biológicas, Laboratório de Comporta-
mento Animal. Campus II Samambaia, Conjunto Itatiaia, C.P. 131, 
Goiânia - GO, Brazil 74000-970 (e-mail: fabricio_oda@hotmail.
com); ROGÉRIO J. CUSTÓDIO,  Universidade do Estado de 
Mato Grosso, Departamento de Ciências Biológicas, Laboratório 
de Zoologia, Campus Universitário de Tangará da Serra. Rodo-
via MT 358, km 07, Jardim Aeroporto, Tangará da Serra - MT, 

 FIG. 1. Water spiders (Trechalea sp.) eating the embryos of Hypsioboas 
crepitans (1A) and Engystomops pustulosus (1B) at the same pond. 

 FIG. 1. An adult Leptodactylus fuscus being preyed on by an adult Com-
mon Water Snake (Liophis miliaris) in a temporary pond in a pasture area, 
municipality of Tangará da Serra, State of Mato Grosso, Brazil.
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Brazil 78300-000 (e-mail: custodio_84@hotmail.com); VÍTOR 
A. CAMPOS, Universidade do Estado de Mato Grosso, Departa-
mento de Ciências Biológicas, Laboratório de Zoologia, Campus 
de Nova Xavantina, Rodovia BR 158, C.P. 08, Nova Xavantina 
- MT, Brazil 78690-000 (e-mail: tupinambis_nx@hotmail.com); 
ALINE DARTORA, Universidade do Estado de Mato Grosso, 
Departamento de Ciências Biológicas, Laboratório de Zoologia, 
Campus Universitário de Tangará da Serra, Rodovia MT 358, km 
07, Jardim Aeroporto, Tangará da Serra - MT, Brazil 78300-000 
(e-mail: alinedartora@hotmail.com); and MARIANA F. FE-
LISMINO, Universidade Estadual de Maringá, Departamento 
de Biologia Celular e Genética, Maringá PR, Brazil 87020-900 
(e-mail: (mariferrari_82@hotmail.com).

TESTUDINES — TURTLES

ACTINEMYS (= CLEMMYS) MARMORATA (Pacifi c Pond 
Turtle). NESTING / DEPREDATION. Although Actinemys 
marmorata is known to travel intermittently between aquatic and 
terrestrial habitat for upland aestivation and hibernation, disper-
sal, and nesting (Reese and Welsh 1997. In J. Van Abbema [ed.], 
Proceedings: Conservation, Restoration, and Management of 
Tortoises and Turtles—An International Conference, pp. 352–357. 
New York Turtle and Tortoise Society), females are thought to 
expose themselves to heightened risks during nesting activity. This 
vulnerability may play a signifi cant role in reproductive failure 
and limited recruitment if either the gravid female or her eggs 
or offspring are depredated. Here we report the discovery of the 
remains of a gravid female A. marmorata depredated during an 
upland nesting foray and an observation of a Gray Fox (Urocyon 
cinereoargenteus) attempting to prey upon a gravid female in the 
process of nest construction.
 On 31 May 2008, the depredated remains of a gravid female 
A. marmorata were found by MPB in a clearing approximately 
100 m N of a vernal lake in Lake County, California. The remains 
consisted of a predominantly intact shell and partial skeleton 
found in a clearing surrounded by mixed evergreen forest and 
manzanita. The shell (153 mm straight-line carapace length) was 
situated upside down with the plastron exposed and appeared to 
be in an advanced stage of decomposition; post-mortem signs of 
desiccation and sun-bleaching were evident on both the plastron 
and carapace in the way of discolored epidermal scutes detached 
or blistering from the underlying dermal bone. Three brittle eggs 
remained within the abdominal cavity; one was intact, while the 
remaining two eggs were between 50–75% intact. Beginning in 
2004 and 2005 (Bettelheim et al. 2006. Herpetol. Rev. 37:213–215) 
and continuing into 2008, evidence of A. marmorata nesting and 
nest depredation have been reported in an approximately .202-ha 
exposed clearing along the lake’s western shoreline. During the 
summer 2008 investigation of nesting patterns at this site, nesting 
activity was fi rst observed on 06 June and continued through 29 
June, when nesting activity appeared to taper off and the study 
ended. Based on the shell’s advanced stage of decomposition and 
the observed start of nesting activity in 2008, this female was most 
likely depredated during a previous year’s nesting season. 
 Two known predators of A. marmorata nests, Striped Skunk 
(Mephitis mephitis) and Gray Fox (Holland 1994. The Western 
Pond Turtle: Habitat and History. Final report, U.S. Dept. Energy, 

Bonneville Power Admin. 303 pp.), were confi rmed inhabiting the 
study area in 2008; other known predators – coyote (Canis latrans), 
raccoon (Procyon lotor), and opossum (Didelphis virginiana) 
(Holland, op. cit.) – have been seen by the authors in the vicinity 
(coyote) or are likely residents of the area. Any of these species 
may be responsible for both nest depredation and predation upon 
gravid females during upland nesting forays. 
 On 06 June 2008, AZD made the following observations during 
an investigation of nesting patterns from the vantage point of a 
camoufl aged hunter’s tree stand, ca. 5.2 m off the ground. At ap-
proximately 1700 h, while surveying the 0.202-ha shoreline where 
A. marmorata nesting activity appears to be concentrated, a Gray 
Fox was observed approaching a female turtle ca. 10 minutes into 
a nesting attempt. The female had trampled the surrounding dead 
vegetation and begun to hollow out a nest chamber when the fox 
began smelling the posterior end of the turtle and the nest chamber. 
Before this encounter could progress further, the fox became aware 
of the observer and left within one minute of the initial observa-
tion. The A. marmorata remained completely still for ca. 5 min. 
after the encounter before resuming nesting activity. Ultimately the 
female abandoned the nesting attempt and returned to the water; 
this abandonment was later attributed to the presence of a rock 
that may have obstructed the construction of the nest chamber. The 
following morning NRG located two freshly depredated nests sur-
rounded by eggshell fragments within 10 m of the previous day’s 
fox/turtle encounter. 
 Special thanks are in order to the California Department of Fish 
and Game, The Nature Conservancy, Sonoma State University, and 
Zoo Oakland for providing supporting staff for fi eld monitoring 
and initial funding, Nicole Karres, and Vanessa Farnham for ob-
servation and identifi cation of potential A. marmorata predators. 

 Submitted by MATTHEW P. BETTELHEIM, URS Corpo-
ration, 1333 Broadway, Suite 800, Oakland, California 94612, 
USA (e-mail matthew_bettelheim@urscorp.com); NICK GEIST, 
Sonoma State University, 1801 E. Cotati Avenue, Rohnert Park, 
California 94928, USA (e-mail geist@sonoma.edu); ALEXAN-
DRA (“ZANNIE”) DALLARA, Sonoma State University (e-mail 
dallara@sonoma.edu); and REBECCA GORDON,  Sonoma State 
University (e-mail siskel14@hotmail.com),. 

GLYPTEMYS INSCULPTA (Wood Turtle). DIET. Glyptemys 
insculpta is an omnivorous, semi-terrestrial species known to 
consume a variety of plant and animal material. Fungi, fruits, green 
leaves, fl owers, and invertebrates factor prominently in reported 
diets (Ernst et al. 1994. Turtles of the United States and Canada, 
Smithsonian Press, Washington, DC). We conducted a fi ve-year 
radio-telemetry study of 186 adult Wood Turtles, during which up 
to ~55 turtles were radio-tracked in each year. Our study area was 
comprised of 22 discrete stream segments along 19 streams and 
large rivers in the Connecticut (42.300°N, 72.600°W), Housatonic 
(42.233°N, 73.400°W), and Merrimack (43.800°N, 71.667°W) 
watersheds in Massachusetts and New Hampshire. We observed 
feeding behavior on 555 occasions between April 2004 and Sep-
tember 2008, and determined the food item on 395 occasions. On 
90 occasions, we observed Wood Turtles eating the green leaves of 
plants, which included the following groups (number of observa-
tions; * denotes invasive species meeting the criteria of “invasive” 
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or “likely invasive”; Massachusetts Invasive Plant Advisory Group 
2005, http://www.mass.gov/dfwele/dfw/nhesp/conservation/pdf/
invasive_plant_list.pdf): Ostrich Fern (Matteuccia struthiopteris) 
(2), Bracken (Pteridium aquilinum) (5), unidentifi ed sedge (Carex 
sp.) (1), unidentifi ed grass (2), Reed Canary Grass (Phalaris 
arundinacea) (1*), Trout Lily (Erythronium americanum) (2), 
Painted Trillium (Trillium undulatum) (1), Bishop’s Goutweed 
(Aegopodium podagraria) (1*), Jack-in-the-Pulpit (Arisaema 
triphyllum) (2), Common Milkweed (Asclepias syriaca) (2), 
Oriental Bittersweet (Celastrus orbicularis) (1), Spotted Joe-pye 
Weed (Eupatorium maculatum) (1), Bedstraw (Galium sp.) (2), 
hawkweed (Hieracium sp.) (1), Jewelweed (Impatiens capensis) 
(30), Wood Sorrel (Oxalis montata)(1), Japanese Knotweed (Po-
lygonum cuspidatum) (1*), raspberry (Rubus sp.) (1), Raspberry 
(Rubus idaeus) (2), Sheep Sorrel (Rumex acetosella) (1), Mead-
owsweet (Spiraea alba) (1), Dandelion (Taraxacum offi cinale) (5), 
Red Clover (Trifolium pratense) (2), violet (Viola sp.) (3). Wood 
Turtles were observed eating the following fruits: Corn (Zea mays) 
(1), strawberry (Fragaria sp. )(13), apple (Malus sp.) (1), unknown 
raspberry (Rubus sp.) (5), Blackberry (Rubus cf. allegheniensis) 
(2), dewberry (Rubus cf. hispidus) (1), Raspberry (Rubus idaeus) 
(3), grape (Vitis spp.) (2). 
 Additional food items taken included egg masses of Spotted 
Salamander (Ambystoma maculatum) (1), trout (Salmonidae) 
and other fi sh remains (2), an unidentifi ed bird eaten as carrion 
(1), fungi including, but not limited to, the genera Russula and 
Lactarius (27), and slugs (221) and other invertebrates (25). The 
tendency for slug remains to remain visible on the beak probably 
accounts for the high rate of observation. Substrate and surface 
debris taken incidentally included cobwebs (1), dirt (4), feathers 
(1), dead graminoids (6), dead leaves (15), mud (2), Hemlock 
(Tsuga canadensis) and White Pine (Pinus strobus) needles (6), 
and sand (1). 
 We obtained permission to radio-track turtles from the Massa-
chusetts Division of Fisheries and Wildlife (permit #138.08SCRA), 
the New Hampshire Department of Fish and Game (by letter of 
authorization), and the U.S. Department of Agriculture – White 
Mountain National Forest (by letter of authorization). Our fi eld 
methods were approved by the University of Massachusetts In-
stitutional Animal Care and Use Committee (protocol #24-02-01; 
#27-02-02). We gratefully acknowledge the assistance of Renée 
LeBeuf in identifying the fungi species. 

 Submitted by MICHAEL T. JONES, Organismic and Evolu-
tionary Biology, Department of Biology, University of Massachu-
setts, Amherst, Massachusetts 01003, USA (e-mail: mtjones@bio.
umass.edu); and PAUL R. SIEVERT, U.S. Geological Survey, 
Massachusetts Cooperative Fish and Wildlife Research Unit, 
Department of Natural Resources Conservation, University of 
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psievert@nrc.umass.edu). 

GLYPTEMYS INSCULPTA (Wood Turtle). REPRODUCTION 
AND DIET. Here we report an instance of cannabilistic oophagy 
in a radio-equipped adult Glyptemys insculpta in the Connecti-
cut River Watershed, Southampton, Massachusetts (Hampshire 
County) (42.233°N, 72.667°W). This event was observed dur-
ing the course of a fi ve-year radio-telemetry study of Wood 
Turtles in Massachusetts and New Hampshire. When our fi eld 

technician located the turtle on 11 May 2005, a freshly deposited 
Wood Turtle egg was found on the ground immediately behind 
the turtle. The egg was removed from the site and incubated in 
the lab; it failed to initiate development. The turtle was radio-
located two days later and was found eating the contents of a 
broken turtle egg, which we believe was also deposited by this 
turtle. At this time, the turtle was palpated to determine whether 
she was gravid, and no eggs were felt in either oviduct. On 29 
May, this turtle was again palpated, and eggs were detected in 
both oviducts. She nested during the evening of May 31, the fi rst 
of 32 radio-equipped female Wood Turtles to nest in that year (the 
median nesting date in 2005 was 10 June). Her nest consisted of 
seven eggs, one of which hatched successfully. The remaining 
six eggs apparently did not initiate development. Additionally, 
we observed egg deposition outside of the nest chamber (i.e., 
exposed on the ground) by another radio-equipped, free-ranging 
wild Wood Turtle (# 722) in West Stockbridge, Massachusetts, on 
29 May 2008. While several species of terrestrial emydids have 
been reported to feed upon avian eggs (e.g., G. insculpta, Ter-
rapene ornata, Terrapene carolina) (Legler 1960. Univ. Kansas 
Publ. Mus. Natur. Hist. 11:669; Ernst et al. 1994. Turtles of the 
United States and Canada. Smithsonian Inst. Press, Washington, 
DC), and cannibalistic oophagy has been reported in a captive T. 
carolina (Ernst et al. 1994, op. cit.), cannibalistic oophagy ap-
pears to be a rare occurrence in free-ranging turtles; we did not 
fi nd reference to this behavior in other species. 
 We obtained permssion to radio-track turtles from the Massa-
chusetts Division of Fisheries and Wildlife (permit 138.08SCRA), 
and our fi eld methods were approved by the University of Massa-
chusetts Institutional Animal Care and Use Committee (protocol 
24-02-01, 27-02-02).

 Submitted by MICHAEL T. JONES, Organismic and Evolu-
tionary Biology, Department of Biology, University of Massachu-
setts, Amherst, Massachusetts 01003, USA (e-mail: mtjones@bio.
umass.edu); and PAUL R. SIEVERT, U.S. Geological Survey, 
Massachusetts Cooperative Fish and Wildlife Research Unit, 
Department of Natural Resources Conservation, University of 
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GLYPTEMYS MUHLENBERGII (Bog Turtle). MORTALITY. 
On 20 June 2008, we found the intact, but desiccated carcass of a 
male Glyptemys muhlenbergii (carapace length = 92 mm; deposited 
in Campbell Museum, Clemson University, CUSC 2367) along the 
Metro-North railway line near Wingdale, Dutchess County, New 
York, USA. The carcass was found where the railroad traverses a 
freshwater marsh dominated by Typha sp. and Phragmites com-
munis. The condition of the carcass suggested that death occurred 
within the previous month when the turtle became trapped between 
two rails of an abandoned spur line and overheated. Kornilev et al. 
(2006. Herpetol. Rev. 37:145–148) demonstrated that Eastern Box 
Turtles (Terrapene carolina) usually cannot climb over rails, and 
once trapped between railroad tracks, overheat and approach lethal 
body temperatures in a short time even on relatively mild days. Ow-
ing to their smaller adult body size, it is likely that railroad tracks 
pose an insurmountable barrier to G. muhlenbergii, which prob-
ably also succumb to overheating more rapidly than T. carolina. 
Although railroad-induced mortality of T. carolina is documented 



Herpetological Review 40(4), 2009 435

(Palmer and Braswell 1995. Reptiles of North Carolina. University 
of North Carolina Press, Chapel Hill. 412 pp.; Kornilev et al., op. 
cit.), to our knowledge this is the fi rst report of a G. muhlenbergii 
death associated with railroad tracks. Henceforth, we recommend 
that railroads traversing potential habitat be regarded as a potential 
threat to G. muhlenbergii populations, particularly where road 
crossings provide easy access to tracks (Kornilev et al., op. cit.). 
We thank Lewis Medlock for fi eld assistance.  
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trainwater@gmail.com); GERARD T. SALMON, P.O. Box 823, 
Millbrook, New York 12545, USA (e-mail: gsalmon@troopers.
state.ny.us); and STANLEE M. MILLER, Department of Bio-
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South Carolina 29634, USA (e-mail: smmll@clemson.edu). 

GOPHERUS POLYPHEMUS (Gopher Tortoise), CTENOSAURA 
SIMILIS (Gray’s Spiny-tailed Iguana). PREDATION. Gopherus 
polyphemus is currently listed as a threatened and protected species 
in the state of Florida (Mushinsky et al. 2006. In Meylan [ed.], 
Biology and Conservation of Florida Turtles, pp. 350–375. Che-
lonian Research Monographs 3). Documented natural predators 
of Gopherus polyphemus include the Raccoon (Procyon lotor), 
Gray Fox (Urocyon cinereoargenteus), Striped Skunk (Mephitus 
mephitus), Opposum (Didelphis virginianus), Armadillo (Dasypus 
novemcinctus), and crows (Corvus sp.) (Mushinsky et al., op. cit.), 
and the introduced Savannah Monitor (Varanus exanthematicus) 
(Owens et al. 2005. Herpetol. Rev. 36:57–58). Herein, we augment 
this list to include the nonindigenous Gray’s Spiny-tailed Iguana 
(Ctenosaura similis).
 In its native range of central and southern Mexico, the Yucatán 
Peninsula, and Central America, C. similis is known to consume 
a variety of plants and animals, including leaves, fl owers, fruits, 
insects, spiders, crabs, fi shes, rodents, hatchling sea turtles, lizards 
and their eggs, birds and their eggs, bats, as well as its own eggs 
and hatchlings (Montanucci 1968. Herpetologica 24:305–315; 
Fitch and Henderson 1978. Univ. Kansas Sci. Bull. 51:483–500; 
Alvarez del Toro 1982. Los Reptiles de Chiapas. Instituto de His-
toria Natural, Tuxtla Guiterrez. 248 pp.; Van Devender 1982. In 
Burghardt and Rand [eds.], Iguanas of the World, pp. 162–183. 
Noyes Publications, Park Ridge, New Jersey; Krysko et al. 2003. 
Florida Sci. 66:74–79). In its introduced range in Florida, C. similis 
has been documented consuming at least 24 native plants and 
13 invertebrates, and 14 nonindigenous plants and 2 vertebrates 
(Krysko et al. 2009. Florida Sci. 72:48–58). 
 On 28 May 2008, in a residential area on northern Gasparilla 
Island, Charlotte Co., Florida (26.8094°N, 82.2815°W, datum 
WGS84, elev. < 1 m), we observed an adult (37.5 cm SVL, 1.54 
kg) male Ctenosaura similis enter a Gopherus polyphemus burrow. 
Later that morning, as part of an ongoing iguana removal program 
on Gasparilla Island, this lizard was trapped and transferred to 
USDA’s National Wildlife Research Center Florida Field Station. 
Stomach contents revealed various stems, leaves, and seeds, as well 
as several small bones and scutes from the plastron and carapace 
of a juvenile G. polyphemus (Fig. 1).

 Given the close proximity of Ctenosaura similis to Gopherus 
polyphemus burrows, ctenosaurs on Gasparilla Island undoubtedly 
encounter tortoises regularly. Although previous studies have noted 
the potential negative effects of ctenosaurs on Gopher Tortoises 
through burrow usurpation (Engeman et al. 2009. Herpetol. Rev. 
40:84) and competition for food (Krysko et al. 2009, op. cit.), 
direct predation has not been previously documented. Invasive 
carnivorous reptiles represent potentially serious impacts to tortoise 
populations already imperiled by habitat degradation and native 
predators.
 We thank M. L. Christie (Charlotte County Environmental & 
Extension Services), P. T. Hall (USDA Wildlife Services), and 
Gasparilla Island residents for their support.

 Submitted by MICHAEL L. AVERY, USDA National Wild-
life Research Center, Florida Field Station, 2820 East Univer-
sity Avenue, Gainesville, Florida 32641, USA (e-mail: michael.
l.avery@aphis.usda.gov); ERIC A. TILLMAN, USDA National 
Wildlife Research Center, Florida Field Station, 2820 East Univer-
sity Avenue, Gainesville, Florida 32641, USA; and KENNETH 
L. KRYSKO, Florida Museum of Natural History, Division of 
Herpetology, University of Florida, Gainesville, Florida 32611, 
USA (e-mail: kenneyk@fl mnh.ufl .edu).

HYDROMEDUSA MAXIMILIANI (Brazilian Snake-necked 
Turtle). GROOMING BEHAVIOR. Grooming behavior in chelid 
turtles of Australia and Asia is thought to facilitate removal of dead 
skin from the axilar and inguinal pockets and the tail and neck 
(Legler 1978. Can. J. Zool. 56:2449–2453; Legler and Georges 
1993. In Glasby et al. [eds.], Fauna of Australia Series, pp. 1–27. 
Australian Government Publishing Service; Green 1996. Herpe-
tofauna 26:46–47). Grooming behavior in Brazilian chelid turtles 
has apparently not been reported to date.
 In February and October 2005 we studied four adult specimens 
of H. Maximiliani captured in Reserva Biológica Municipal Santa 
Cândida (21.6888889°S, 43.3444444°W, 770 m elev.), Juiz de 
Fora, Minas Gerais state, Brazil, under laboratory conditions. 
The behavioral observations were made on individual specimens 

 FIG. 1. Adult male Ctenosaura similis and scutes of the carapace of a 
juvenile Gopherus polyphemus recovered from its stomach.
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housed in an aquarium (110 × 39 × 40 cm) containing approxi-
mately 64 liters of water, using the focal animal method (Altmann 
1974. Behaviour 49:227–267), during 30 min per specimen. All 
turtles were naturally infested by a turbellarian ectosymbiont 
Temnocephala brevicornis often associated with H. maximiliani 
(Damborenea and Cannon 2001. J. Nat. Hist. 35:1103–1118).
 Grooming behavior was observed in all four specimens of H. 
maximiliani. This behavior resulted in removal of the ectosymbiont 
together with dead skin from the soft parts of the body, facilitated 
by the tomial edges of the turtle’s jaws, in the axillary and inguinal 
pockets, sites of infestation of T. brevicornis.
 The behavior most associated with removal of ectoparasites in 
freshwater turtles is aerial basking (Janzen et al. 1992. J. Herpe-
tol. 26:217–221). Atmospheric or terrestrial basking is a common 
phenomenon in many species of freshwater turtles, and functions 
include elevation of body temperature (to enhance the capacity 
for activity, digestion, reproduction, vitamin D synthesis, and 
acceleration of egg development in adult females) and drying of 
the body surface to retard or remove fungi, algae, bacterial and 
ectoparasites (Cagle 1950. Ecol. Monogr. 20:31–54; Boyer 1965. 
Ecology 46:99–118; McAuliffe 1977. J. Parasitol. 63:580–581; 
Crawford et al. 1983. Ecology 64:989–999; Chessman 1987. 
Herpetologica 43:301–306; Janzen et al., op. cit.; Manning and 
Grigg 1997. Copeia 1997:579–584). However, basking has not 
been studied or reported in some taxa of freshwater turtles, and 
particularly, data on this behavior in some species of Pleurodira are 
scarce, being limited to observations of captive specimens (Miller 
1979. Herpetologica 34:39–42). The Australian chelids Chelodina 
expansa and C. longicollis reportedly bask only occasionally (Webb 
1978. Herpetologica 34:39–42). 
 H. maximiliani seldom leaves the water for basking (Souza 2004. 
Reptilia 40:47–51), thus grooming behavior could be an alterna-
tive strategy for removal of the ectosymbiont T. brevicornis. This 
behavior could aid a non-atmospherical basking turtle in keeping 
the skin in good condition and may be an adaptation to a highly 
aquatic mode of life (Legler, op. cit.). A relationship may exist 
between an almost completely aquatic mode of life, the absence 
of basking, and the occurrence of autogrooming in C. expansa 
and Rheodytes sp. (Legler and Georges, op. cit.). Grooming is 
common in captive Rheodytes sp. and C. expansa and serves to 
remove the cornifi ed layer of the soft skin, wherever the head can 
reach (Legler and Georges, op. cit.). This report demonstrates the 
use of this behavior for removal of the ectosymbiont T. brevicornis 
in H. maximiliani.
 This work was licensed by IBAMA (Process nº 02015.003546/04-
11), and was performed under the principles adopted by COBEA 
(Colégio Brasileiro de Experimentação Animal), which were ap-
proved by the Committee of Ethics in Animal Experimentation 
(Pro-Rectory of Research) of the Universidade Federal de Juiz de 
Fora, in a meeting which took place on 04/12/2004 (Protocol nº 
011/2005-CEA).
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de Fora, MG, Brazil, 36036-330 (e-mail: fmatosvieira@gmail.
com); and BERNADETE MARIA DE SOUSA, Laboratório de 
Herpetologia, Departamento de Zoologia, Instituto de Ciências 
Biológicas, Universidade Federal de Juiz de Fora, Campus Uni-
versitário, Bairro Martelos, Juiz de Fora, MG, Brazil, 36036-330 
(e-mail: bernadete.sousa@ufjf.edu.br).

PHRYNOPS GEOFFROANUS (Geoffroy`s Side Necked Turtle). 
NEST PREDATION. There are apparently to date no published 
reports of predation on Phrynops geoffroanus nests in nature. Here 
we report P. geoffroanus nest predation by a teiid lizard, Tupinambis 
teguixin, on the Guaporé River on the border of Brazil and Bolivia. 
In July 2008, during seasonally falling water levels, we sought P. 
geoffroanus nests on the banks of the Guaporé River. From 600 
to 1000 h daily we surveyed the river from the border region in 
Brazil (12.238ºS, 64.4637ºW; WGS84) to Versalles village in 
Bolivia (12.4396°S, 63.9271°W). The position of each nest was 
recorded by GPS and the total number of the eggs (predated and 
not predated) was also noted. Of the 39 nests found, only three 
were not predated by Tupinambis teguxin. Identifi cation of the nest 
predator was confi rmed by several methods: direct observation of 
the predation event, by the tracks made around the predated nest or 
characteristic marks made in the soil when the nest was excavated 
by the lizards, and/or the tooth marks on the egg shells remaining. 
Tupinambis teguxin was the only large carnivorous lizard seen 
active in the nesting area; tracks made were too large to be those 
of an Ameiva, another potential lizard nest predator indigenous to 
the area. This high predation rate may be related to the fact that as 
seasonal fl ood waters recede, P. geoffroanus is the fi rst species to 
lay eggs on the emerging river banks. In this part of the Amazon, 
deforestation has increased recently due to land clearing for cattle 
ranching and illegal harvest of forest products, particularly lumber. 
Consequently this lizard is forced to live in the sparse riparian for-
est habitat, which may in turn affect the availability of its normal 
prey. Food may be diffi cult to fi nd during high water; thus as soon 
as the water levels fall, P. geoffroanus eggs may offer the lizards 
an easily obtained resource. 
 High population densities and the effi cient foraging behavior of 
T. teguxin may have signifi cant consequences for survival of this 
turtle species on the Guaporé River. Further studies are needed on 
the effects of deforestation on this lizard’s habits and turtle nest 
predation levels. P. geoffroanus is one of the few turtle species that 
is not widely consumed by humans in this region; consumption of 
its meat supposedly has caused an allergic reaction in some people, 
perhaps as a result of its consumption of toxic mushrooms which 
grow on fl oating logs and tree trunks in the fl ooded forest (Vogt 
2008. Tartarugas da Amazônia. Grafi ca Biblos, Lima, Peru. 104 
pp.). In addition, the bright orange color of this turtle’s plastron 
suggests to some people that the meat is poisonous. Future stud-
ies should assess both the population status of this turtle species 
and the effects of habitat loss on the lizard species that may be its 
primary nest predator. 

 Submitted by LARISSA SCHNEIDER (e-mail: laribio@terra.
com.br), CAMILA R. FERRARA, and RICHARD C. VOGT 
(e-mail: vogt@inpa.gov.br), Instituto Nacional de Pesquisas da 
Amazônia (INPA), Caixa Postal 478, CEP 69011-970, Manaus, 
Amazonas, Brazil. 
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TERRAPENE CAROLINA TRIUNGUIS (Three-toed Box 
Turtle). ANOMALOUS SCUTATION. Modal carapacial 
scutation for Terrapene is: 1 nuchal, 5 vertebrals, 4 pairs of 
costals, and 12 pairs of marginals (Dodd 2001. North American 
Box Turtles. University of Okalahoma Press, Norman). We have 
examined the carapacial scutation of 3430 T. c. triunguis hatchlings 
and found only three with a reduced number of vertebrals (each 
one had just four vertebral scutes). Thus a reduction in the number 
of vertebral scutes in T. c. triunguis is apparently rare. 
 On 18 July 2007, an adult female T. c. triunguis was found at 
Black Bayou Lake National Wildlife Refuge, Louisiana, USA. 
She had only one vertebral scute, the most posterior one (Fig. 
1). We judged her age to be 30+ years, as her scutes were almost 
smooth with little trace of growth lines (Schwartz et al. 1984. The 
Three-toed Box Turtle in Central Missouri, Part II: A Nineteen 
Year Study of Home Range, Movements and Population. Dept. 
of Conservation, Jefferson City, Missouri). The highly atypical 
vertebral scutation appeared to be congenital, as opposed to injury 
induced, and this specimen appeared to be in good health. The 
fi fth vertebral can be seen to be unusually narrow on the anterior 
end and there is midline contact between all four enlarged pairs 
of costal scutes; otherwise her carapacial scutation was typical in 
number. 
 We thank Gay Brantley, Bob Eisenstadt, Kelby Ouchley, Sean 
Miller, Robert Barham, the Black Bayou Lake National Wildlife 
Refuge, and the Louisiana Department of Wildlife and Fisheries 
for support. Work was done under Louisiana Scientifi c Collecting 
Permit No. LNHP-07-019.

 Submitted by GEORGE M. PATTON (e-mail: 
gmpatton@suddenlink.net) and MARTHA A. MESSINGER,  
2022 Gemini Drive, Bastrop, Louisiana 71220-3467, USA; and 
JOHN L. CARR, Department of Biology and Museum of Natural 
History, University of Louisiana at Monroe, Monroe, Louisiana 
71209-0520, USA (e-mail: carr@ulm.edu).

TRACHEMYS DORBIGNI (Brazilian Slider). MORPHOLOGY. 
A kyphotic adult male Trachemys dorbigni (Fig. 1) was captured 
on 6 September 2004 in Delta do Jacuí State Park, Rio Grande do 
Sul, Brazil (-30.0311111°S, 51.2519444°W). The specimen had 
the following maximum dimensions: carapace length = 178.3 mm, 
carapace width = 138.7 mm, plastral length = 158.6 mm, plastral 
width = 104.8 mm, and the kyphotic shell height was 85.3 mm.
 The highest point of the carapace was at the second vertebral 
shield. Besides the kyphotic deformity of the carapace, several 
anomalies in the epidermal shields were recorded (Bujes & Ver-
rastro 2007. Supernumerary epidermal shields and carapace varia-
tion in Orbigny’s Slider Turtles, Trachemys dorbigni (Testudines, 
Emydidae). Revista Brasileira de Zoologia 24: 666-672.). Out of 
57 T. dorbigni (13 males, 37 females, 7 unsexed) captured at this 
site, only this specimen had kyphosis.
 Kyphosis (“hump-back”) in turtles is defi ned as a column 
deformity dorsally convex to the sagital plane of the animal. 
Hypothesized causes include temperature variations in the nest 
during embryonic development (Glazebrook and Campbell 1990. 
Dis. Aquatic Org. 9:83–95), premature shell fusion (Saumure 2001. 
Chelon. Conserv. Biol. 4:159), or yolk retraction problems (Wil-
liams 1957. Herpetologica 13:236). However, there are records of 
captive-held animals that have acquired the deformity as a result 
of metabolic bone diseases, and of wild turtles that were victims 
of unidentifi ed metabolic pathologies (Gerlach 2004. Afr. J. Her-
petol. 53:77–85). Thus, the reason for the occurrence of kyphosis 
in chelonians is unknown. 
 Kyphosis and related shield deformations are reported in the 
literature for marine turtles including Chelonia mydas (Rhodin 

 FIG. 1. Terrapene carolina triunguis with only one vertebral scute. 

 FIG. 1. Kyphotic adult male Trachemys dorbigni from Delta do Jacuí 
State Park, Rio Grande do Sul, Brazil. 
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et al. 1984, Brit. J. Herpetol. 6:369–373), and Caretta caretta 
(Drennen 1990. Mar. Turt. Newsl. 48:19–20), and in Sternotherus 
odoratus (Saumure 2001, op. cit.; Iverson 2007. Herpetol. Rev. 
38:334), Trachemys scripta elegans (Tucker et al 2007, Herpetol. 
Rev. 38:337–338), Apalone spinifera (Burke 1994. Herpetol. Rev. 
25:23), Chrysemys (= Trachemys) scripta yaquia (Plymale et al. 
1978. Southwest. Nat. 23:457–461), and other freshwater turtle 
species (Stuart 1996. Bull. Chicago Herpetol. Soc. 31:60–61; Bell 
et al 2006. Environ. Pollution 142:457–465). This type of pathol-
ogy is reported to date in fi ve families, 12 genera, and 21 species, 
thus potentially occurring occasionally in all chelonian species 
(Plymale et al. 1978, op. cit.). This is the fi rst report of kyphosis 
in Trachemys dorbigni.
 I thank Fundação O Boticário de Proteção à Natureza (FBPN), 
Departamento de Zoologia (Projeto Chelonia-RS, UFRGS), In-
stituto Gaúcho de Estudos Ambientais (INGA), and Secretaria 
Estadual de Meio Ambiente (SEMA) for fi nancial and logistic 
support. I thank Priscila S. Miorando for fi eldwork support.

 Submitted by CLÓVIS S. BUJES,  Laboratório de Herpetologia, 
Departamento de Zoologia, Instituto de Biociências, Universidade 
Federal do Rio Grande do Sul. Av. Bento Gonçalves, 9500, Bloco 
IV, prédio 43.435, CEP 91540-000, Porto Alegre, Rio Grande do 
Sul, Brazil (e-mail: chelonia_rs@hotmail.com).

SQUAMATA — LIZARDS

CNEMIDOPHORUS OCELLIFER (Whiptail Lizard). PRE-
DATION. Cnemidophorus ocellifer is a common lizard that is 
widespread in Brazil, excluding Amazonia (Vanzolini et al. 1980. 
Répteis da Caatinga. Academia Brasileira de Ciências, Rio de Ja-
neiro. 161 pp.). This species utilizes open habitats in the Cerrado 
bioregion, frequently associated with rocks (Mesquita and Colli 
2003. J. Herpetol. 37:498–509). Several aspects of this species’ 
biology are well known, but information on predators is scarce. 
Mato Grosso Pantanal, Morais and Pinho (2007. Herpetol. Rev. 
38:453) recorded a Road Hawk (Ruphornis magnirostris) preying 
on a juvenile C. ocellifer. França et al. (2008. Copeia 2008:23–38) 
documented the colubrid Liophis paucidens with two C. ocellifer 
in its stomach in Cerrado at Brasília. Here, we add to the known 
predator set on C. ocellifer with observations of predation by 
another colubrid snake and a centipede.
 On 23 July 2008 at 1201 h, we captured an adult Pampas Snake 
(Phimophis guerini; 716 mm SVL, 297 mm tail, 15 g) of unknown 
sex in Fazenda Floryl (14.04670ºS, 45.89124ºW, datum: SAD69; 
elev. 900 m), municipality of Jaborandi, Bahia, Brazil. This in-
dividual, captured in a 60-liter bucket pitfall trap, regurgitated a 
juvenile C. ocellifer (51 mm SVL, 85 mm tail, 9 g). Ingestion had 
occurred headfi rst. Phimophis guerini is a moderate-sized fossorial 
colubrid that occurs in different Cerrado habitats (Vaz-Silva et al. 
2007. Check List 3:338–345; Sawaya et al. 2008. Biota Neotrop. 
8[2]:http://www.biotaneotropica.org.br/v8n2/en/abstract?inventor
y+bn01308022008) and feeds on lizards (França and Araújo 2007. 
Braz. J. Biol. 67:33–40; Sawaya et al., op. cit.). França et al. (op. 
cit.) recorded a gymnophthalmid lizard eaten by a P. guerini, but 
this is the fi rst record of predation by P. guerini on C. ocellifer.
  On 29 January 2009 ca. 1100 h in the same area of the aforemen-
tioned predation event, we observed an adult centipede, Scolopen-
dra viridicornis (size not measured) feeding on a juvenile male C. 

ocellifer. The abdominal region of the C. ocellifer was punctured 
and its contents had been completely consumed by the centipede. 
Centipedes of the genus Scolopendra are known to prey on anurans 
(Carpenter and Gillingham 1984. Caribb. J. Sci. 20:71–72), snakes 
(Easterla 1975. Southwest. Nat. 20:411), rodents (Clark 1979. 
J. Mammal. 60:654), bats (Molinari et al. 2005. Caribb. J. Sci. 
41:340–346), and lizards (Butler 1970. West. Aust. Nat. II:146). 
This is the fi rst record of S. viridicornis preying on C. ocellifer. 
 We thank Fazenda Floryl/Jatobá for assistance and IBAMA for 
capture permit #11596.
 

 Submitted by ADRIANA BOCCHIGLIERI, Programa de 
Pós-graduação em Ecologia, Universidade de Brasília, 70919-970, 
Brasília, DF, Brazil (e-mail: adriblue@hotmail.com); and ANDRÉ 
FARIA MENDONÇA, Departamento de Pós-graduação em Zo-
ologia, Laboratório de Vertebrados, Universidade Federal do Rio 
de Janeiro, 21941-590, Rio de Janeiro, RJ, Brazil.

KENTROPYX STRIATA (NCN) and LEPOSOMA HEXALEPIS. 
(Six-scaled Tegu). INTERSPECIFIC INTERACTION. The ge-
nus Kentropyx comprises eight heliothermic teiid species that have 
active feeding habits and inhabit savannas or forest environments, 
generally near water (Gallagher and Dixon 1992. Boll. Mus. Reg. 
Sci. Nat. Torino 10:125–171). Saurophagy has been recorded only 
for three species of Kentropyx; K. calcarata on Iphisa elegans 
(Hoogmoed 1973. Biogeographica 4:1–419), K. pelviceps on Ano-
lis trachyderma (Duellman 1978. Misc. Publ. Mus. Nat. Hist. Univ. 
Kansas 65:1–352), and a specimen of K. striata for which remains 
of an unidentifi ed lizard were found in its gut (Vitt and Carvalho 
1992. Can. J. Zool. 70:1995–2006). Here, we report predation by 
K. striata on the microteiid, Leposoma hexalepis.
 During fi eld work at 1010 h on 13 February 2006 at a location 
along road from Puerto Ayacucho to Gavilán 12 km S of Puerto 
Ayacucho, Estado Amazonas, Venezuela, (5.57°N, 67.53°W, da-
tum: La Canoa; elev. ~80 m), we observed an adult male K. striata 
(89.9 mm SVL) attempting to swallow an adult female L. hexalepis 
(33.9 mm SVL) on leaf litter in a small patch of secondary forest 
along a small creek. Air temperature was 31.4ºC; relative humidity 
was 65%. The lizards were collected and preserved before the K. 
striata could swallow the L. hexalepis; both were deposited in the 
Museo de Historia Natural La Salle, (K. striata MHNLS 17696, 
L. hexalepis MHNLS 17695). The Leposoma was unscarred.
 Kentropix striata, which actively forages on tree branches or 
in leaf litter, feeds mostly on spiders, frogs, and even fruits (Gal-
lagher and Dixon, op. cit.; Manzanilla and Natera 1997. Herpetol. 
Rev. 28:50), whereas L. hexalepis is non-heliothermic species 
that actively forages in litter (Molina et al. 2002. Herpetologica 
58:485–491). Saurophagy among members of the genus Kentropix 
seems infrequent (Vitt 1991. Can. J. Zool. Vol. 69:2791–2799; Vitt 
and Carvalho, op. cit.), but K. striata may have the opportunity to 
prey with some frequency on L. hexalepis in this locality because 
of the abundance of the latter. Vitt and Carvalho (op. cit.) found 
that Ameiva ameiva often prey on K. striata; the latter in turn feed 
on other lizards, as in our observation, implies that trophic interac-
tions among lizards comprise an important part of the food web in 
these ecosystems. 
 We acknowledge the funding provided by the National Science 
Foundation (DEB-0416160) and the Instituto Bioclon to Eric N. 
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Smith. Collection was made under permit 01-03-03-2050 (Gilson 
Rivas), and 01-03-03-1146 (Fernando J. M. Rojas-Runjaic) by the 
Ministerio del Ambiente (MinAmb) through Fundación La Salle 
de Ciencias Naturales, Caracas.

 Submitted by MARCO NATERA, Universidad Rómulo 
Gallegos, San Juan de los Morros, Guárico, Venezuela (e-mail: 
mnateram@hotmail.com); FERNANDO J. M. ROJAS-
RUNJAIC, Museo de Historia Natural La Salle, Apartado 
Postal 1930, Caracas 1010-A, Venezuela (e-mail: fernando.
rojas@fundacionlasalle.org.ve); and GILSON A. RIVAS, La 
Universidad del Zulia, Facultad Experimental de Ciencias, Museo 
de Biología de La Universidad del Zulia, Apartado Postal 526, 
Maracaibo 4011, Venezuela (e-mail: anolis30@hotmail.com).

SCELOPORUS UNDULATUS (Eastern Fence Lizard). DIET. The 
Eastern Fence Lizard feeds on diverse insects, though hymenopter-
ans (especially formicids) and coleopterans comprise the majority 
of their diet (Lemos-Espinal et al. 2003. J. Herpetol. 37:722–725; 
McCauley 1939. Am. Mid. Nat. 22:150–153). Juvenile Sceloporus 
typically eat a higher proportion of smaller prey (e.g., ants) than 
do adults (DeMarco et al. 1985. Copeia 1985:1077–1080). To the 
best of our knowledge, no author has identifi ed invertebrate prey to 
species for S. undulatus. Hence, here we describe an observation of 
a juvenile S. undulatus consuming an unusually large lepidopteran 
larva that we were able to identify to species.
 At 1216 h on 10 October 2007, 200 m SE of the St. Fran-
cis National Forest Head Offi ce, Lee County, Arkansas, USA 
(34.75828533°N, 90.72192372°W, 110 m elev.), we collected 
a juvenile S. undulatus (39 mm snout–vent length; 10 mm head 
width; 2.1 g) and placed it in a clean empty cloth bag for ca. 1 h. 
Upon removal from the bag and subsequent processing, the lizard 
regurgitated an intact Pseudaletia unipuncta larva (Lepidoptera: 
Noctuidae) 38 mm in length, 7 mm in diameter, and weighing 0.7 
g (Fig. 1). This prey item was only 1 mm shorter than the body 

length of the lizard, and represented one third of its mass.
 This observation supports recent fi ndings that lizards can take 
large prey, but gape width appears to restrict prey size (DeMarco 
et al. 1985. Copeia 1985:1077–1080; Shine and Thomas 2005. 
Oecologia 144:492–498). Consuming a prey item of this size 
may have increased the lizard’s vulnerability to predation, but the 
return in energy obtained would be presumably high relative to the 
cost of pursuing, subduing, and swallowing (Pough and Andrews 
1985. Ecology 66:1525–1533). The larval stage of P. unipuncta 
coincides with hatching of S. undulatus and may therefore represent 
an important seasonal prey source (Forbes 1954. The Lepidoptera 
of New York and Neighboring States. Cornell University, Ithaca, 
New York. 433 pp.).
 We thank T. McCabe for identifi cation of the P. unipuncta.

 Submitted by NICOLE A. FREIDENFELDS (e-mail: 
naf11@psu.edu) and TRACY LANGKILDE (e-mail: tll30@psu.
edu), Pennsylvania State University, 208 Mueller Laboratory, State 
College, Pennsylvania 16802, USA.

TUPINAMBIS MERIANAE (Common Tegu). DIET. Verte-
brate predation on anurans is well known (Toledo et al. 2007. J. 
Zool. 271:170–177), and some reports cite lizards of the genus 
Tupinambis (Kiefer and Sazima 2002. Amphibia-Reptilia 23:105-
108; Souza et al. 2002. Herpetol. Rev. 33:209). However, reports 
of Tupinambis merianae predation on anurans is limited to Lep-
todactylus ocellatus (Leptodactylidae) and Rhinella schneideri 
(Bufonidae) (Toledo et al., op. cit.; Silva and Hillesheim 2004. 
Herpetol. Rev. 35:399). Here, we add to available reports of T. 
merianae predation on anurans with a report of predation on the 
hylid frog Scinax fuscovarius.
 At ca. 1300 h on 30 January 2008, we observed a juvenile (ca. 
35 cm total length) T. merianae preying on an adult S. fuscovarius 
ca. 100 m NE of Sede Dam, near the small village of Rio Claro 
Farm, municipality of Lençóis Paulista, São Paulo State, Brazil 
(22.7708°S, 48.8767°W; datum: WGS84; elev. 635 m). The S. 
fuscovarius was captured by the tegu by the posterior part of 
the body. The tegu chewed on the frog with the latter’s head and 
forelimbs exposed for ~1 min. The tegu pressed the treefrog to the 
substratum several times to assist swallowing. After completing 
ingestion, the tegu disappeared into nearby vegetation. The entire 
process lasted ~3 min.
 Lizards of the genus Tupinambis are considered active foragers 
that cover large areas while foraging, mainly during the heat of the 
day. They are considered to have a generalist diet that includes eggs, 
fruits, invertebrates, and small vertebrates, among which anurans 
appear prominent (Pianka and Vitt 2003. Lizards: Windows to the 
Evolution of Diversity. University of California Press, Berkeley, 
California. 333 pp.). To our knowledge, this is the fi rst report of 
S. fuscovarius as anuran prey by a lizard.
 We thank Duratex, S.A. for research support.

 Submitted by FÁBIO MAFFEI (e-mail: maffei@ibb.unesp.
br), FLÁVIO KULAIF UBAID, CESAR AUGUSTO BRON-
ZATTO MEDOLAGO, and JORGE JIM, Departamento de 
Zoologia, Instituto de Biociências, Universidade Estadual Paulista, 
18618-000, Botucatu, São Paulo, Brazil. FIG. 1. Juvenile Sceloporus undulatus with a regurgitated Armyworm 

larva, Pseudaletia unipuncta. 
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SQUAMATA — SNAKES

APOSTOLEPIS CEARENSIS (Gomes’ Burrowing snake). 
DIET. The diet of the small colubrid snake Apostolepis cearensis 
is poorly reported (Freitas 2003. Serpentes Brasileiras. Malha de 
Sapo Publicações e Consultorias, Lauro de Freitas, Bahia, Brazil. 
160 pp.). On 24 August 2008, at 1400 h, we collected an adult 
A. cearensis (SVL = 255 mm; 4 g after prey removal) in a hen 
house, killed by a young chicken, near Pentecoste, Ceará, Brazil 
(3.82130°S, 39.33824°W, datum: WGS 84). Upon dissection, we 
found a Tantilla melanocephala that had been eaten headfi rst by the 
A. cearensis. The head of the prey was partially digested (SVL ca. 
215 mm; 3 g). The prey/predator mass ratio was high (0.75). The 
mass and length of the prey may have limited the movements of 
the predator, allowing the young chicken to kill it. This is the fi rst 
report of T. melanocephala in the diet of A. cearensis. The snakes 
were deposited in the herpetological collection of Universidade 
Federal do Ceará (CHUFC 3019 and CHUFC 3058).

 Submitted by PAULO CESAR MATTOS DOURADO DE 
MESQUITA (e-mail: paulocmdm@gmail.com), DANIEL 
CUNHA PASSOS (e-mail: biologodanielpassos@gmail.com), 
DIVA MARIA BORGES-NOJOSA (e-mail: dmbnojosa@yahoo.
com.br), and CASTIELE HOLANDA BEZERRA (e-mail: 
castielepoty@hotmail.com), Núcleo Regional de Ofi ologia, Uni-
versidade Federal do Ceará (NUROF-UFC), Rua Campus do Pici, 
no 0, Pici, Fortaleza, CE – Brazil.

BITIS SCHNEIDERI (Namaqua Dwarf Adder). DIET. On 25 
July 2008, a female Bitis schneideri (SVL = 214 mm; total length = 
235 mm; 16.4 g) was found dead on the Kleinzee-Koingnaas road, 
Northern Cape Province, South Africa (30.1813°S, 17.2586°E, da-
tum: WGS84). The damage to the snake exposed a recently ingested 
male Bradypodion occidentale (Namaqua Dwarf Chameleon; SVL 
= 80 mm; total length = 138 mm; 4.9 g). The chameleon had been 
ingested headfi rst. Haacke (1975. Cimbebasia 4:115–128) recorded 
anurans (specifi cally of the genus Breviceps), geckos, skinks, and 
lacertid lizards in the diet of the species. This record represents the 
fi rst known case of B. schneideri feeding on a chameleon. These 
two species inhabit sparsely vegetated Succulent Karoo Sandveld, 
and habitat structure forces chameleons to frequently cross the 
ground. Given that B. schneideri show sit-and-wait feeding habits, 
they are likely to be fairly opportunistic in their prey choice. Thus, 
though novel, this record is not surprising.

 Submitted by BRUCE R. WESSELS, P.O. Box 51, Koing-
naas, Northern Cape Province, South Africa, 8249; and BRYAN 
MARITZ, School of Animal, Plant and Environmental Sciences, 
University of the Witwatersrand, Johannesburg, South Africa; 
Private Bag 3, Wits, 2050 (e-mail: bryanmaritz@gmail.com).

COLUBER CONSTRICTOR (North American Racer). DEFEN-
SIVE BEHAVIOR. Many prey species have predator-specifi c 
responses that may go unobserved when a human is perceived as 
the threat. For example, horned lizards are more likely to squirt 
blood from their eyes when approached by a canid than when ap-
proached by a human (Middendorf and Sherbrooke 1992. Copeia 

1992:519–527). On 12 October 2007, one of us (PWG) found a 
Coluber c. constrictor (total length ca. 1 m) in a wooded residential 
area in Aiken, South Carolina, USA. The snake was lying limp 
on the ground with two domestic House Cats (Felis catus), each 
ca. 50 cm away, looking at the snake, which appeared to be dead. 
We picked the snake up, and it hung limply for 10 seconds until 
we observed it fl icking its tongue, indicating that it was alive. 
The snake was released 2 m away from the cats and immediately 
fl ed approximately three additional meters into a pile of logs. The 
following day, another observer (Carolyn C. Gibbons) saw a C. 
constrictor of the same size (possibly the same individual) lying in 
pine straw ca. 30 m from the release site of the previous day. The 
snake was limp and its head was beneath its body. One of the same 
cats was looking at it. The cat was picked up and removed, and 
the snake was nudged. It immediately became active and crawled 
rapidly into a nearby brush pile. 
 Typical behavior of racers when pursued by humans is to 
continue moving to escape, often climbing into vines, bushes, or 
trees and, if cornered, the species often assuming a defensive pose 
with mouth open and striking repeatedly (Ernst and Ernst 2003. 
Snakes of the United States and Canada. Smithsonian, Washington 
DC; Gibbons and Dorcas 2005. Snakes of the Southeast. Univ. of 
Georgia Press, Athens). A single observation of death feigning was 
reported by Lynch (1978. Blue Jay 36:92–93) for C. c. fl aviventris 
in Saskatchewan.
 Our interpretation of the observed phenomenon is that a snake 
defensive behavior was revealed that may be a prevalent response 
to felids that are more agile and likely to capture the snake than are 
humans. Such predator-specifi c responses might not be invoked 
when a human is perceived by the snake to be the primary threat. 
Thus, death-feigning might be much more prevalent among some 
snake species, even common species like C. constrictor, than is 
typically observed by humans. 
 We thank Michael E. Dorcas for comments on the original 
manuscript.

 Submitted by PARKER W. GIBBONS and J. WHITFIELD 
GIBBONS (e-mail: gibbons@srel.edu), Savannah River Ecology 
Laboratory, Drawer E, Aiken, South Carolina 29802, USA.

CROTALUS POLYSTICTUS (Mexican Lance-headed Rattle-
snake). MAXIMUM ELEVATION. We observed 25 Crotalus 
polystictus (11 males:14 females) near Acambay, Estado de 
México, México (19.862º N, 99.802º W, NAD83) between 25 June 
and 21 August 2007. All snakes were encountered at elevations 
of 2715–2739 m. Previous to these encounters, C. polystictus was 
known to inhabit a vertical distribution of 1450–2600 m (Campbell 
and Lamar 2004. Venomous Reptiles of the Western Hemisphere. 
Cornell University Press, Ithaca, New York. 870 pp.). Habitat was 
similar to other areas where we have observed C. polystictus in 
the Estado de México, consisting of relatively level, seasonally 
mesic grassland.

 Submitted by KIRK SETSER (e-mail: kwsetser@gmail.
com) and ESTRELLA MOCIÑO-DELOYA, Departamento de 
Biología Animal, Facultad de Ciencias, Universidad de Granada, 
C.P. E-18071, Granada, España; DAVID LAZCANO, Universidad 
Autónoma de Nuevo León, Facultad de Ciencias Biológicas, Labo-
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ratorio de Herpetología, Apartado Postal - 513, San Nicolás de los 
Garza, Nuevo León, C. P. 66450, México; and ALAN KARDON, 
San Antonio Zoological Gardens, 3903 N. St. Marys Street, San 
Antonio, Texas 78212, USA.

CROTALUS TRISERIATUS (Mexican Dusky Rattlesnake). 
CANNIBALISM. Cannibalism is widespread among snakes, 
and is an important element of the ecology of many species (Polis 
and Myers 1985. J. Herpetol. 19:99–107). Cannibalism has been 
observed in several species of rattlesnakes (Mitchell 1986. Can-
nibalism in Reptiles: A Worldwide Review. SSAR Herpetol. Circ. 
15. 37 pp.; Campbell and Lamar 2004. The Venomous Reptiles of 
the Western Hemisphere. Cornell University Press, Ithaca, New 
York. 870 pp.). In almost all cases involving wild snakes, prey 
items were young animals (neonates or juveniles) (Mitchell, op. 
cit.; Campbell and Lamar, op. cit.). To our knowledge, cannibalism 
has not been reported in Crotalus triseriatus. Here, we describe 
cannibalism of an adult C. triseriatus. On 1 August 2007 at 1228 
h, one of us (EMD) encountered an adult male C. triseriatus (480 
mm SVL, 56.5 mm tail length) basking among bunchgrass in the 
municipality of San José del Rincón, Estado de México, México 
(19.668ºN, 100.185ºW, NAD83) at a elevation of 2824 m asl. The 
snake contained a very large, obvious food bolus, weighed 218.4 
g, and was retained in captivity until defecation.
 On 1 August 2007, the snake deposited a fecal sample that 
contained ventral and keeled dorsal scales as well as vertebral 
bones from a snake, a second sample was obtained on 2 August 
and contained additional vertebral bones and a section of skin 
consistent with the dorsal pattern of C. triseriatus. Two additional 
fecal samples contained scales and vertebral bones, On 19 August 
the snake deposited a fi fth and fi nal fecal sample which included a 
rattle with 4 intact segments measuring 4.2, 4.2, 4.1, and 4.1 mm 
in width. The snake weighed 165.7 g after defecating, 52.7 g less 
than when captured. Crotalus triseriatus is the only rattlesnake 
we have observed at this site. The only other rattlesnake which 
might occur nearby (based on geographic proximity and habitat 
type) is C. molossus, a species with much larger rattles, even as 
juveniles. 
 Based on the size of rattle segments, the C. triseriatus ingested 
likely was ca. 400–450 mm SVL (Campbell and Lamar, op. cit.; 
pers. obs.), only slightly smaller than the snake that consumed it. 
Although we have no evidence from which to infer a cause of death, 
we mention that the snake was encountered at a site frequently 
traversed by local inhabitants, and from where they describe kill-
ing many C. triseriatus. We consider it possible that the smaller 
individual was killed by humans and later consumed as carrion by 
the larger snake. 

 Submitted by ESTRELLA MOCIÑO-DELOYA (e-mail: 
allertsemoci@yahoo.com), and KIRK SETSER, Departamento de 
Biología Animal, Facultad de Ciencias, Universidad de Granada, 
C.P. E-18071, Granada, España.

CROTALUS TRISERIATUS (Mexican Dusky Rattlesnake). 
REPRODUCTION. On 8 October 2007, one of us (KS) encoun-
tered an adult female Crotalus triseriatus (SVL 521 mm, tail 40 
mm, mass 174 g) near San José del Rincón, Estado de México 

(19.668ºN, 100.207ºW; NAD83) within mixed pine-oak wood-
land and bunchgrass at an elevation of 3091 m. On 1 November 
2007, at which time it weighed 182 g, this snake was transported 
to the Houston Zoo, where she was subsequently maintained. On 
the night of 26 December 2007, this snake gave birth to 12 live, 
healthy neonates as well as a single unfertilized ovum. Neonates 
were weighed on 28 December (3.9, 4.3, 4.4, 4.4, 4.4, 4.5, 4.6, 4.6, 
4.6, 4.8, 4.8, and 4.9 g); the unfertilized ovum was not weighed. 
Mean neonate mass was 4.5 g, total clutch mass (exclusive of 
the ovum) was 54.2 g. The female weighed 155 g immediately 
following parturition. Relative clutch mass (calculated using the 
female’s weight on 1 November) was 0.30. The female fed read-
ily throughout her pregnancy, including taking a juvenile Mus 
musculus on 26 December 2007.
 Few data on reproductive phenology are available for C. trise-
riatus. Campbell and Lamar (2004. The Venomous Reptiles of the 
Western Hemisphere. Cornell University Press, Ithica, New York 
870 pp.) summarize data from three wild litters, all born in July, 
and an additional litter born to a captive female on 30 October. 
Ramírez-Bautista et al. (1995. Herpetol. Rev. 26:12–13) present 
data on embryos contained by three gestating females collected 
between July and September. Available data from three central 
Mexican highland congeners (C. aquilus, C. polystictus, and C. 
transversus) suggest that these species typically give birth during 
summer months (Campbell and Lamar, op. cit.; pers. obs.). The 
paucity of data makes it diffi cult to evaluate the phenology of the 
event we describe; however, we suggest that it is probable that 
exposure to a captive environment induced this female to acceler-
ate development of her litter. It seems unlikely that wild female 
C. triseriatus give birth during winter months or produce multiple 
litters per year. We also note that a recent report of a C. aquilus 
litter born in March to a captive gravid female collected on Cerro 
del Tenayo, Estado de México might represent a similar phenom-
enon (Correa-Sanchez and Rivera-Velázquez 2007. Herpetol. Rev. 
38:205).

 Submitted by ANDREW GODAMBE, Department of Herpetol-
ogy, Houston Zoo Inc., 1513 N MacGregor Dr., Houston, Texas 
77030-1603, USA; ESTRELLA MOCIÑO-DELOYA, KIRK 
SETSER, Departmento de Biología Animal, Facultad de Ciencias, 
Universidad de Granada, C.P. E-18071, Granada, España; DAVID 
LAZCANO, Universidad Autónoma de Nuevo León, Facultad de 
Ciencias Biológicas, Laboratorio de Herpetología, Apartado Postal 
- 513, San Nicolás de los Garza, Nuevo León, C. P. 66450, México; 
and ALAN KARDON, San Antonio Zoological Gardens, 3903 N. 
St. Marys Street, San Antonio, Texas 78212, USA.

DIADOPHIS PUNCTATUS (Ringneck Snake). OPHIOPHAGY. 
Diadophis punctatus is known to consume a variety of invertebrates 
and small vertebrates, including snakes. However, the diet of the 
Mexican Ringneck Snake, D. punctatus dugesi in central México 
is not well known. We are aware of just a single published record 
(Sánchez-Herrera 1980. Bull. Maryland Herpetol. Soc. 16:9–18), 
describing a captive D. p. dugesi from the Distrito Federal that ate 
a Conopsis lineata.
 Garter snakes (Thamnophis species) have commonly been re-
corded in the diet of D. punctatus in other areas of North America. 
Prey species have included T. couchii, T. hammondii, T. ordinoides, 
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and T. sirtalis (Ernst and Ernst 2003. Snakes of the United States 
and Canada. Smithsonian Books, Washington D.C.; Wiseman et al. 
2007. Herpetol. Rev. 38:344–345; O’Donnell et al. 2007. Toxicon 
50:810–815).
 Here we report two additional observations of Thamnophis 
predation by D. punctatus. At 1000 h on 25 June 2007, one of us 
(AMH) collected an adult female D. p. dugesi (522 mm SVL, 87 
mm tail length, 52.0 g including food bolus). The snake was found 
basking in a dry concrete canal near San Pedro de los Metates, 
Municipio de Acambay, Estado de México (19.905ºN, 99.878ºW, 
NAD83; ca. 2500 m elev.). We palpated an obvious food bolus to 
the snake’s mouth revealing that the snake had recently consumed 
a small male T. scaliger (estimated at ca. 250 mm total length). 
The prey item was repalped to the snake’s stomach; the Diadophis 
was maintained in captivity for ca. 1 month. Following several 
defecations, the snake weighed 39.1 g when released on 23 July 
2007. 
 At 1334 h on 31 July 2008, one of us (KS) collected an adult 
male D. p. dugesi (340 mm SVL, 82 mm tail length, 18.3 g). The 
snake was found loosely coiled on bare soil between clumps of 
bunchgrass (zacatón) near La Estancia, Municipio de Acambay, 
Estado de México (19.862ºN, 99.803ºW; ca. 2725 m elev.). A few 
hours after capture, this snake defecated remains of a snake skin 
identifi able as Thamnophis. We were unable to identify the remains 
to species; however, T. eques, T. melanogaster, T. scalaris, and T. 
scaliger have been observed at this site.

 Submitted by ANDRÉS ALBERTO MÉNDOZA-HERNÁN-
DEZ, Museo de Zoología de la Facultad de Ciencias, Univer-
sidad Nacional Autónoma de México, A.P. 70-399, C.P. 04510, 
México D.F. (e-mail: andreasmeher@gmail.com); ESTRELLA 
MOCIÑO-DELOYA and KIRK SETSER, Departamento de 
Biología Animal, Facultad de Ciencias, Universidad de Granada, 
C.P. E-18071, Granada, España.

PYTHON MOLURUS BIVITTATUS (Burmese Python). 
CLUTCH SIZE. Through instances of pet release or escape, a 
reproducing population of Python molurus bivittatus, native to 
Southeast Asia, has recently become established in and around 
Everglades National Park, Florida, USA (Snow et al. 2007. In 
Henderson and Powell [eds.], Biology of the Boas and Pythons, 
pp. 416–438. Eagle Mountain Publishing, Utah). On 2 March 
2007, an adult female P. m. bivittatus (EVER 055842; SVL = 4240 
mm; total length = 4710 mm; 56.69 kg) was captured near Ficus 
Pond (25.3749ºN, 80.8274ºW, datum: WGS 1984) in Everglades 
National Park, Florida, USA. This specimen contained 85 large 
vitellogenic follicles (44.4–53.5 mm diameter) and 7.18 kg of fat 
bodies. Of these follicles, 48 were located in the right ovary (weight 
2.49 kg) and 37 in the left ovary (weight 1.90 kg). A previous study 
reports a mean clutch size for P. m. bivittatus in Florida of 35.75 ± 
3.35 (N = 8; range 19–46; Brien et al. 2007. Herpetol. Rev. 38:342). 
This fi nding of 85 follicles marks the largest recorded clutch size 
for P. m. bivittatus found in Florida.

 S u b m i t t e d  b y  M I K E  R O C H F O R D  ( e - m a i l : 
mikerochford@hotmail.com), MATTHEW L. BRIEN (e-mail: 
mbrien@ufl.edu), and JEMEEMA CARRIGAN (e-mail: 
jjc2710@hotmail.com), University of Florida, Fort Lauderdale 

Research and Education Center, 3205 College Avenue, Fort 
Lauderdale, Florida 33314-7719, USA; RAY W. SNOW, South 
Florida Natural Resources Center, Everglades National Park, 
40001 State Road 9336, Homestead, Florida 33034, USA (e-mail: 
skip_snow@nps.gov); and FRANK J. MAZZOTTI, University 
of Florida, Fort Lauderdale Research and Education Center, 3205 
College Avenue, Fort Lauderdale, Florida 33314-7719, USA (e-
mail: fjma@ufl .edu).

SALVADORA BAIRDI (Baird’s Patch-nosed Snake). DIET. To 
our knowledge, no prey items have been recorded from Salvadora 
bairdi. Field guides list prey items of S. bairdi as amphibians, liz-
ards, and small mammals (Díaz and Díaz 2005. Anfi bios y Reptiles 
de Aguascalientes. CONABIO, México, Distrito Federal, México 
318 pp.), and principally diurnal lizards (Uribe-Peña et al. 1999. 
Anfi bios y Reptiles de las Serranías del Distrito Federal, México. 
Instituto de Biología, México, Distrito Federal, México 119 pp.). 
However, these accounts do not appear to be based on published 
records or museum specimens and lack detail. Here we report 
predation by S. bairdi on an adult fi eld mouse (Reithrodontomys 
or Peromyscus sp.). On 28 May 2003, we observed a young S. 
bairdi attempting to eat an adult fi eld mouse along a dry irrigation 
canal. Cornfi elds dominated the surrounding agricultural matrix of 
a broad volcanic valley at 2520 m elev. (Municipio de Atlacomulco, 
Estado de México, México). When encountered, the snake was 
holding the dead mouse in its jaws, as well as with a loose loop of 
its body. The rear third of the snake was hidden from sight within 
a rodent burrow. We attempted to hand capture the snake, however 
it escaped down the rodent burrow. We estimate the snake’s total 
length to have been ca. 80 cm.

 Submitted by KIRK SETSER (e-mail: kwsetser@gmail.com), 
ESTRELLA MOCIÑO-DELOYA, Departamento de Biología 
Animal, Facultad de Ciencias, Universidad de Granada, C.P. 
E-18071, Granada, España; DAVID LAZCANO, Universidad 
Autónoma de Nuevo León, Facultad de Ciencias Biológicas, Labo-
ratorio de Herpetología, Apartado Postal - 513, San Nicolás de los 
Garza, Nuevo León, C. P. 66450, México; and ALAN KARDON, 
San Antonio Zoological Gardens, 3903 N. St. Marys Street, San 
Antonio, Texas 78212, USA.

THAMNOPHIS SCALARIS (Mexican Alpine Blotched Garter 
Snake). OPHIOPHAGY. Thamnophis scalaris is known to eat 
earthworms, amphibians, lizards, and rodents, and there is a single 
report of predation upon a neonate Crotalus triseratus (Manjarrez 
et al. 2007. Southwest. Nat. 52:258–262).
 Here we report an additional observation of ophiophagy by T. 
scalaris. One of us (MF) collected a large adult male T. scalaris 
(483 mm SVL, 102 mm tail length, tail tip missing, 67.0 g after 
regurgitation) on 14 July 2008 near Acambay, Estado de México, 
México (19.863ºN, 99.803ºW, NAD83; 2720 m elev.). Within 
hours of capture, this snake voluntarily regurgitated an adult male 
Thamnophis scaliger (363 mm SVL, 93 mm tail length, 32.3 g; 
Fig. 1) which had been ingested head fi rst. We estimate that ap-
proximately 10–15% of the consumed snake’s body mass had been 
lost to digestion. We released the T. scalaris at the capture site; the 
T. scaliger was deposited in the Colección de Anfi bios y Reptiles 
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GEOGRAPHIC DISTRIBUTION
Instructions for contributors to Geographic Distribution appear 

in Volume 40, Number 1 (March 2009, p. 106). Please note that the 
responsibility for checking literature for previously documented range 
extensions lies with authors. Do not submit range extension reports 
unless a thorough literature review has been completed.

CAUDATA – SALAMANDERS

AMBYSTOMA OPACUM (Marbled Salamander). USA: TEN-
NESSEE: MARSHALL CO.: (35.6700ºN, 86.7856ºW, NAD83). 21 
April 2009. Michael Anderson. Verifi ed by B. T. Miller. Numer-
ous larvae observed in pond, one reared through metamorphosis. 
Deposited in the Herpetology Collection at Middle Tennessee State 
University (MTSU 423C). First record for county and establishes 
species in the interior of the Central Basin ca. 48 km from previ-
ous site in Rutherford County (Redmond and Scott 1996. Atlas of 
Amphibians in Tennessee. Misc. Publ. No. 12. Center for Field 
Biology, Austin Peay State University, Clarksville, Tennessee. 94 
pp. Internet version [http://www.apsu.edu/amatlas] contains links 
to information regarding Tennessee distribution of amphibians 
recorded since 1996; accessed 21 April 2009). 
 Submitted by MICHAEL A. ANDERSON and DANIEL ES-
TABROOKS, Department of Biology, Middle Tennessee State 
University, Murfreesboro, Tennessee 37132, USA.

AMBYSTOMA TIGRINUM (Eastern Tiger Salamander). 
USA: GEORGIA: WALKER CO.: Drag Fold Cave (34.611111°N, 
85.459722°W; datum NAD83). March 2009. Jonny Prouty and 
Brian Killingbeck. UF 155378. Verifi ed by Kenneth L. Krysko. 
First county record and fi rst Georgia record outside of the Coastal 
Plain. Extends range ca. 75 km SSE of nearest record (Franklin 
County, Tennessee; Redmond and Scott 1996. Atlas of Amphib-
ians in Tennessee. Austin Peay State University. Misc. Publ. No. 
12. 94 pp.) and 240 km NNW of nearest Georgia record (Chat-
tahoochee Co.; Jensen et al. 2008. Amphibians and Reptiles of 
Georgia. University of Georgia Press, Athens. 575 pp.) One adult 
photographed at the bottom of the cave’s vertical pit entrance, 
presumably after falling in. 
 Submitted by JOHN B. JENSEN, Georgia Department of Natu-
ral Resources, Nongame Conservation Section, 116 Rum Creek Dr., 
Forsyth, Georgia 31029, USA; e-mail: john.jensen@gadnr.org.

EURYCEA CIRRIGERA (Southern Two-Lined Salamander). 
USA: INDIANA: PIKE CO.: Patoka River National Wildlife Refuge 
and Management Area. (38.38977°N, 87.29393°W; NAD 83, Zone 
16). 12 February 2009. Lindsey Landowski. Verifi ed by Chris Phil-
lips. Illinois Natural History Survey (INHS 2009k). This capture 
provides a new county record for Indiana (Minton 2001. Amphib-
ians and Reptiles of Indiana. 2nd ed., revised. Indiana Academy 
of Science. vii–404 pp.). Several individuals were found near the 
mouth of a spring. This species was previously thought to be absent 
from the Wabash lowlands region of southwestern Indiana. 
 Submitted by LINDSEY LANDOWSKI, US Fish and Wildlife 
Service, Patoka River National Wildlife Refuge, 510 1/2 West 
Morton Street, P.O. Box 217, Oakland City, Indiana 47660, USA; 
e-mail: Lindsey_Landowski@fws.gov.

del Museo de Zoología de la Facultad de Ciencias, Universidad 
Nacional Autónoma de México (MZFC 22105).

 Submitted by ESTRELLA MOCIÑO-DELOYA (e-mail: 
allertsemoci@yahoo.com), MÓNICA FERICHE, SENDA 
REGUERA, KIRK SETSER, and JUAN M. PLEGUEZU-
ELOS, Departamento de Biología Animal, Facultad de Ciencias, 
Universidad de Granada, C.P. E-18071, Granada, España.

THAMNOPHIS SCALIGER (Mesa Central Blotched Garter 
Snake). MAXIMUM ELEVATION. We obtained a partially 
digested adult male Thamnophis scaliger (363 mm SVL, 93 mm 
tail length, 32.3 g) that was regurgitated by a Thamnophis sca-
laris collected on 14 July 2008 near Acambay, Estado de México, 
México (19.863ºN, 99.800ºW, NAD83) (Mociño-Deloya et al. 
2009. Herpetol. Rev. 40:442–443). The T. scaliger was deposited 
in the Colección de Anfi bios y Reptiles del Museo de Zoología 
de la Facultad de Ciencias, Universidad Nacional Autónoma de 
México (MZFC 22105). We observed a second male T. scaliger 
(316 mm SVL, 77 mm tail length, 22.0 g) at the same site on 24 
July 2008. Both snakes were encountered in a broad, fl at, montane 
valley lying at ca. 2720 m elev. Previous to these encounters, T. 
scaliger was known to inhabit a vertical distribution of 2288–2575 
m (Rossman et al. 1996. The Garter Snakes: Evolution and Ecology. 
Univ. Oklahoma Press, Norman. 331 pp.). Habitat in this valley is 
similar to other areas where we have observed T. scaliger in the 
Estado de México, consisting of seasonally mesic grassland and 
agricultural fi elds.

 Submitted by ESTRELLA MOCIÑO-DELOYA (e-mail: 
allertsemoci@yahoo.com), KIRK SETSER, SENDA REGUERA, 
MÓNICA FERICHE, and JUAN M. PLEGUEZUELOS, De-
partamento de Biología Animal, Facultad de Ciencias, Universidad 
de Granada, C.P. E-18071, Granada, España.

 FIG. 1. Adult male Thamnophis scalaris with a recently regurgitated, 
partially digested adult male Thamnophis scaliger.
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EURYCEA GUTTOLINEATA (Three-lined Salamander). USA: 
GEORGIA: MADISON CO.: Eugene Odum Spring Hollow property, 
0.6 km NE of intersection of Hudson River Church Rd. and Wesley 
Chapel Rd. (34.201441°N, 83.304608°W; WGS 84). 03 May 2009. 
Mark O. Milby and Andrew M. Durso. Verifi ed by Kenneth L. 
Krysko. FLMNH 155681. New county record (Jensen et al. 2008. 
Amphibians and Reptiles of Georgia. University of Georgia Press, 
Athens. 575 pp.). An adult E. guttolineata was found on a log in a 
streambank at ca. 0815 h. This record is ca. 22.1 km NE of a 1953 
record from Athens-Clarke County, Georgia (GMNH 233).
 Submitted by ANDREW M. DURSO (e-mail: amdurso@gmail.
com) and MARK O. MILBY (e-mail: markmilby@gmail.com), 
University of Georgia, Odum School of Ecology, Athens, Georgia 
30602, USA.

EURYCEA LONGICAUDA MELANOPLEURA (Dark-Sided 
Salamander). USA: ARKANSAS: CLEBURNE CO.: near Heber 
Springs (35.45494ºN, 91.95382ºW; WGS84; elev. 103 m). 04 
May 2009. Thomas J. Belford. Verifi ed by William E. Duellman. 
University of Kansas Natural History Museum (KUDA 005367). 
Six specimens were found in a rocky draw next to a small stream. 
First county record (Trauth et al. 2004 The Amphibians and Rep-
tiles of Arkansas. Univ. of Arkansas Press, Fayetteville. 421 pp.), 
ca. 49 km SE of nearest record in Stone County.
 Submitted by THOMAS J, BELFORD, 701 West Academy 
Avenue, Searcy, Arkansas 72143, USA; e-mail: thomasbelfordini
raq@yahoo.com.

EURYCEA LUCIFUGA (Cave Salamander). USA: ARKANSAS: 
CLEBURNE CO.: near Heber Springs (35.45513ºN 91.95355ºW; 
WGS84; elev. 126 m). 04 May 2009. Thomas J. Belford. Verifi ed 
by William E. Duellman.  University of Kansas Natural History 
Museum (KUDA 005369). Two specimens were found in a rocky 
draw next to a small stream. Both specimens were observed at the 
entrance of what appeared to be a small crevice. First county record 
(Trauth et al. 2004 The Amphibians and Reptiles of Arkansas. 
Univ. of Arkansas Press, Fayetteville. 421 pp.), ca. 56 km SE of 
near known record in Stone County.
 Submitted by THOMAS J, BELFORD, 701 West Academy 
Avenue, Searcy, Arkansas 72143, USA; e-mail: thomasbelfordini
raq@yahoo.com.

NOTOPHTHALMUS VIRIDESCENS LOUISIANENSIS (Cen-
tral Newt). USA: ARKANSAS: FAULKNER CO.: near Woolly Hol-
low State Park, 7.1 miles S of AR-65 (35.28900ºN, 92.28250ºW; 
WGS84; elev. 159 m). 01 Jun 2009. Thomas J. Belford . Verifi ed 
by William E. Duellman. University of Kansas Natural History 
Museum (KUDA 007614). Single specimen was found beneath a 
moss covered log on the forest fl oor. First county record (Trauth 
et al. 2004 The Amphibians and Reptiles of Arkansas. Univ. of 
Arkansas Press, Fayetteville. 421 pp.), extending range ca. 45 km 
from nearest known record in Conway County.
 Submitted by THOMAS J, BELFORD, 701 West Academy 
Avenue, Searcy, Arkansas 72143, USA; e-mail: thomasbelfordini
raq@yahoo.com.

NOTOPHTHALMUS V. VIRIDESCENS (Red-spotted Newt). 
USA: OHIO: BELMONT CO.: Wayne Township. Raven Rock 

(39.88036°N, 81.04077°W; WGS 84). 04 April 2006. Jeffrey 
G. Davis and Greg Lipps Jr. Cincinnati Museum Center (CMC 
8957–8958). SHELBY CO.: Washington Township. Lockington 
Preserve (40.21596oN, 84.25667oW; WGS 84). 12 August 2008. 
Jeffrey G. Davis and Greg Lipps Jr. CMC 11283. All specimens 
verifi ed by John W. Ferner. New county records (Pfi ngsten and 
Matson 2003. Ohio Salamander Atlas. Ohio Biol. Surv. Misc. 
Contrib. No. 9, Columbus). 
 Submitted by JEFFREY G. DAVIS, Cincinnati Museum Cen-
ter – Fredrick and Amye Geier Research and Collections Center, 
1301 Western Avenue, Cincinnati, Ohio 45203-1130, USA (e-mail: 
anura@fuse.net); and GREG LIPPS JR., 1473 County Road 5-2, 
Delta, Ohio 43515 USA (e-mail: GregLipps@aol.com).

NOTOPHTHALMUS VIRIDESCENS (Eastern Newt). USA: 
INDIANA: PIKE CO.: Patoka River National Wildlife Refuge and 
Management Area (38.34905°N, 87.12464°W; NAD 83). 15 April 
2009. Angela Garcia, Sarabeth Klueh, and Alisha Maves. Verifi ed 
by Chris Phillips. Illinois Natural History Survey (INHS 2009m). 
New county record (Minton 2001. Amphibians and Reptiles of 
Indiana. 2nd ed., revised. Indiana Academy of Science. vii–404 
pp.).
 Submitted by ANGELA GARCIA and SARABETH KLUEH 
(e-mail: sklueh@dnr.in.gov), Wildlife Diversity Section, Indiana 
Department of Natural Resources, Division of Fish and Wildlife, 
553 E. Miller Drive, Bloomington, Indiana 47401, USA; LIND-
SEY LANDOWSKI (e-mail: Lindsey_Landowski@fws.gov) and 
ALISHA MAVES, US Fish and Wildlife Service, Patoka River 
National Wildlife Refuge, 510 1/2 West Morton Street, P.O. BOX 
217, Oakland City, Indiana 47660, USA.

NOTOTRITON BRODIEI (NCN). HONDURAS: COR-
TÉS: Parque Nacional Cusuco, Danto Camp (15.530290ºN, 
88.276323ºW; 15.514672ºN, 88.271379ºW; WGS84), 1540–1590 
m elev. 6–13 July 2008. Michael Wall. Verifi ed by David B. Wake. 
MVZ 258034–36. First records for Honduras and extends range 
about 50 km NE of the only other locality for this species, the 
type locality at Izabal, Guatemala, in the Sierra de Caral, Morales 
(Campbell and Smith 1998. Sci. Pap. Nat. Hist. Mus., Univ. Kansas 
6:1–8). The salamanders were collected in pitfall traps located 
in lower montane wet forest within a remote protected region of 
Cusuco National Park, which may serve as a stronghold for this 
species barring further habitat destruction. 
 Submitted by JONATHAN E. KOLBY, 1671 Edmund Ter-
race, Union, New Jersey 07083, USA (e-mail: j_kolby@hotmail.
com); JAMES R. MCCRANIE, 10770 SW 164th Street, Miami, 
Florida 33157–2933, USA (e-mail: jmccrani@bellsouth.net); and 
SEAN M. ROVITO, Museum of Vertebrate Zoology, University 
of California at Berkeley, Berkeley, California 94720–3160, USA 
(e-mail: smrovito@berkeley.edu).

ANURA – FROGS

ANAXYRUS AMERICANUS (American Toad). USA: INDIANA: 
SULLIVAN CO.: Fairbanks Township: 0.74 km E of Wabash River 
(39.2047°N, 87.575°W; NAD 83, Zone 16). 27 April 2009. Sara-
beth Klueh, Angela Garcia, and Nathan Engbrecht. Verifi ed by 
Chris Phillips. Illinois Natural History Survey (INHS 2009.p). New 
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county record for Indiana (Minton 2001. Amphibians and Reptiles 
of Indiana. 2nd ed., revised. Indiana Academy of Science. vii–404 
pp.). Adults were found on road. This species occurs commonly 
throughout most of Indiana but appears to be largely absent from 
a pocket of counties in the southwest part of the state (Minton, op. 
cit.). This record partially fi lls a gap in the range of this species 
in southwest Indiana. 
 Submitted by SARABETH KLUEH (e-mail: sklueh@dnr.
in.gov) and ANGELA GARCIA, Wildlife Diversity Section, 
Indiana Department of Natural Resources Division of Fish and 
Wildlife, 553 E. Miller Drive, Bloomington, Indiana 47401, USA; 
and NATHAN ENGBRECHT, 135 Holmstedt Hall, Indiana Uni-
versity School of Medicine-Terre Haute, Indiana State University, 
Terre Haute, Indiana 47809, USA (e-mail: nengbrecht@indstate.
edu).

BOMBINA ORIENTALIS (Oriental Fire-bellied Toad). RE-
PUBLIC OF KOREA: JEJU ISLAND: Jeju Province: Hallasan 
National Park (33.3125361°N, 126.5493444°E; Google Earth). 
15 May 2009. P. Fidenci. Verifi ed by Hallie Brignall. California 
Academy of Sciences photo vouchers (CAS-HPV 55–56). First 
record for Jeju Island (Song 2007. A Field Guide Book of Am-
phibians and Reptiles in the Korean National Park. National Park 
Research Institute, Annual Report No. 2007-3. KNPS, Namwon. 
77 pp.). Four adults observed on backwater pools along a tributary 
of Hallansan River.
 Submitted by PIERRE FIDENCI, Endangered Species Inter-
national, 79 Brady St., San Francisco, California 94108, USA; 
e-mail: pfi denci@endangeredspeciesinternational.org.

CRAUGASTOR BERKENBUSCHII (Berkenbusch’s Stream 
Frog). MÉXICO: TABASCO: Municipality of Macuspana: Parque 
Estatal Agua Blanca, ca. 85 km SW of Villahermosa (17.36574°N, 
92.28005°W, WGS 84), 80 m elev. June, November, December 
2003, July 2004. Marco Antonio Torrez Pérez, Diana Ivette Triana 
Ramírez, and Isidro Pérez Hernández. Verifi ed by Luis Canseco 
Márquez. Colección de Anfi bios y Reptiles de Tabasco, Univer-
sidad Juárez Autónoma de Tabasco (CART 00469, 00494-495, 
00516–519, 00525, 00527–528, 00530, 00532, 00596–597. First 
records for Tabasco, extending known range ca. 180 km NW of 
municipality Las Choapas, Veracruz, México (Aguilar-López and 
Canseco-Márquez 2006. Bol. Soc. Herpetol. Mex. 14:20–37). All 
frogs were collected along a stream near a waterfall surrounded 
by tropical evergreen forest.
 Submitted by MARCO ANTONIO TORREZ-PÉREZ (e-mail: 
marcotorrezp@yahoo.com) and MARIA DEL ROSARIO BAR-
RAGÁN-VÁZQUEZ, División Académica de Ciencias Biológi-
cas, Universidad Juárez Autónoma de Tabasco, km 0.5 carretera 
Villahermosa-Cárdenas, entronque con Bosque de Saloya, C.P. 
86090, Villa Hermosa, Tabasco, México; e-mail: barragan@cicea.
ujat.mx.

DENDROPSOPHUS HADDADI. BRAZIL: PERNAMBUCO: 
Municipality of Igarassu: Mata da Usina São José (07.838563°S, 
35.004074°W; WGS 84, elev. 128 m). 25 March 2007. F. Oliveira 
de Amorim, E. Maranhão dos Santos, and M. Camargo Guarnieri. 
Verifi ed by U. Caramaschi. Coleção Herpetologica da Universi-
dade Federal Rural de Pernambuco, Unidade Acadêmica de Serra 

Talhada, Serra Talhada, Pernambuco, Brazil (CHUFRPE 918 adult 
specimen SVL 19 mm). Previously known from Conceição da 
Barra municipality (type locality), Espírito Santo, Brazil (Bastos 
and Pombal 1996. Amphibia-Reptilia 17:326). First state record, 
extends the known distribution 1292 km NE from type locality.
 Submitted by FABIANA OLIVEIRA DE AMORIM, Rua 
Eng. Gercino de Pontes, 129, Apto 101, 50800-110, Iputinga - 
PE, Brazil; EDNILZA MARANHÃO DOS SANTOS, Unidade 
Acadêmica de Serra Talhada, Universidade Federal Rural de 
Pernambuco, 56900-000, Recife, PE, Brazil; and MÍRIAM CA-
MARGO GUARNIERI, Universidade Federal de Pernambuco, 
Departamento de Zoologia, 50670-901, PE, Brazil.

DENDROPSOPHUS MARMORATUS. BRAZIL: MATO 
GROSSO: Municipality of Sinop (11.866667ºS, 55.483333ºW; 
datum: Córrego Alegre), Gleba Bandeirantes, Fazenda Sant’ana. 
October 1976. H. Cunha. Verifi ed by S. P. de Carvalho e Silva. 
Departamento de Zoologia, Universidade Federal do Rio de Janeiro 
(ZUFRJ 10556–567). Previously known in Brazil from Marmelo 
(State of Rondonia) and Jacareacanga (State of Pará) (Bokermann 
1964. Senck. Biol. 45:243–254). New state record, extends the 
range ca. 230 km S and 250 km E from localities previously known 
(Bokermann, op. cit.). 
 Submitted by MARCIA DOS REIS GOMES, Universidade 
Federal do Rio de Janeiro, Departamento de Zoologia, caixa postal 
68.044, CEP 21944-970, Cidade Universitária, Rio de Janeiro, 
Brazil; and OSWALDO LUIZ PEIXOTO, Universidade Federal 
Rural do Rio de Janeiro, Instituto de Biologia, km 7, Rodovia 
BR 465, Seropedica, Rio de Janeiro, Brazil 23890-000 (e-mail: 
pedra10@yahoo.com).

GASTROTHECA PULCHRA: BRAZIL: PERNAMBUCO: Mu-
nicipality of Jaqueira: Private Reserve Frei Caneca (08.722500ºS, 
35.841667ºW, WGS 84, elev. 631 m). 25 October 2008. S. P. Lima 
dos Santos and E. Maranhão dos Santos. Verifi ed by U. Caramas-
chi. Coleção Herpetologica da Universidade Federal Rural de 
Pernambuco, Unidade Acadêmica de Serra Talhada, Serra Talhada, 
Pernambuco, Brazil (CHUFRPE 970, adult specimen SVL 36.8 
mm). Previously known only from the type locality: Reserve Bio-
logical of Pau Brasil (CEPLAC), Municipality of Porto Seguro, 
Macote, Ilheus and Itamari, State of Bahia, Brazil (Caramaschi 
and Rodrigues 2007. Bol. Mus. Nac., N.S., Zool., Rio de Janeiro, 
525:1–19); Amargosa and Elíseo Medrado municipality, State Ba-
hia, Brazil (Freitas et al. 2009. Herpetol. Rev. 40:233–234). First 
state record, extends the known distribution ca. 918 km NE from 
type locality and 563 km NE from Elíseo Medrado municipality. 
 Submitted by SUENY PALOMA LIMA DOS SANTOS, Uni-
versidade Federal de Pernambuco, Centro de Ciências Biológicas 
Av. Prof. Moraes Rego, 1235 - Cidade Universitária, 50670-901, 
Recife, PE, Brazil; and EDNILZA MARANHÃO DOS SANTOS, 
Unidade Acadêmica de Serra Talhada, Universidade Federal Rural 
de Pernambuco, 56900-000, Serra Talhada, PE, Brazil. 

GASTROPHRYNE OLIVACEA (Western Narrow-mouthed 
Toad). USA: TEXAS: GUADALUPE CO.: 160 m N intersection Old 
Seguin Road with Long Branch Creek, along the banks of the 
creek (29.792472°N, 97.93575°W, WGS84). 09 September 2009. 
Michael Vandewege and Amber Harper. Verifi ed by James R. 
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Dixon. Texas Cooperative Wildlife Collection (TCWC 94267). One 
adult (19.8 mm SUL, 1.6 g) found after rains. New county record 
(Dixon 2000. Amphibians and Reptiles of Texas 2nd ed. Texas A&M 
University Press, College Station, Texas. 421 pp.). 
 Submitted by MICHAEL W. VANDEWEGE (e-mail: mike.
vandewege@txstate.edu), AMBER HARPER, VINCENT R. 
FARALLO, and MICHAEL R.J. FORSTNER, Department of 
Biology, Texas State University, San Marcos, Texas 78666, USA 
(e-mail: MF@txstate.edu).

HYLA CINEREA (Green Treefrog). USA: ARKANSAS: CLEBURNE 
CO.: Dry Mountain Road 0.78 miles NW of Wilburn (35.51588ºN 
91.89280ºW; WGS84; elev. 105 m). 04 May 2009. Thomas J. 
Belford. Verifi ed by William E. Duellman. University of Kansas 
Natural History Museum (KUDA 005371). Adult specimen was 
found on the roadside during a thunderstorm. First county record 
(Trauth et al. 2004. The Amphibians and Reptiles of Arkansas. 
Univ. of Arkansas Press, Fayetteville. 421 pp.), extending range 
ca. 22.8 km from nearest record in White County.
 Submitted by THOMAS J, BELFORD, 701 West Academy 
Avenue, Searcy, Arkansas 72143, USA; e-mail: thomasbelfordini
raq@yahoo.com.

KALOULA PULCHRA (Asian Painted Frog). PHILIPPINES: 
PALAWAN ISLAND: Municipality Puerto Princesa: Barangay, 
Bancao Bancao (9.734425°N, 118.7648528°E; Google Earth). 05 
February 2007. P. Fidenci. Verifi ed by Hallie Brignall. California 
Academy of Sciences photo vouchers (CAS-HPV 57–59). First 
record for Palawan Island. Known records for the Philippines 
in Luzon (Diesmos et al. 2006. J. Env. Sci. Manage. Philippines 
9:41–53). 36 adults and 11 metamorphs observed at night along 
ditches and grassland in Puerto Princesa City. Introduced species 
in the Philippines.
 Submitted by PIERRE FIDENCI, Endangered Species Inter-
national, 79 Brady St., San Francisco, California 94108, USA; 
e-mail: pfi denci@endangeredspeciesinternational.org.

LITHOBATES (=RANA) BLAIRI (Plains Leopard Frog). USA: 
INDIANA: VIGO CO.: 3.8 km SW of Prairieton (39.358909°N, 
87.516249°W; NAD 83). 16 October 2008. Nathan Engbrecht and 
John Crawford. Verifi ed by Chris Phillips. Illinois Natural History 
Survey (INHS 2009.n.). New county record (Minton 2001. Am-
phibians and Reptiles of Indiana. 2nd ed., revised. Indiana Academy 
of Science. 404 pp.) Captured in minnow trap. Lithobates blairi 
is currently listed as a species of special concern in Indiana, but 
is a candidate for being listed as a state endangered species (Indi-
ana DNR Amphibian and Reptile Technical Advisory Committee-
2008). Occurrence records for L. blairi in Indiana are scarce with 
only fi ve vouchered localities (Minton, op. cit.). This represents 
the fi rst documented occurrence of this species in Indiana since 
1978 and extends the current known range of the species eastward 
in west-central Indiana.
 Submitted by NATHAN J. ENGBRECHT (e-mail: 
nengbrecht@indstate.edu), JOHN A. CRAWFORD, and MI-
CHAEL J. LANNOO, Indiana University School of Medicine-
TH, Holmstedt Hall, Rm 135, Terre Haute, Indiana 47809, USA.

LITHOBATES YAVAPAIENSIS (Yavapai Leopard Frog). 
MÉXICO: CHIHUAHUA: Municipio de Temosachi: 1) along Río 
Tutuaca at Rancho Nogal, 16.5 air km N Yepachi (28.56134°N, 
108.35596°W to 28.56887°N, 108.36528°W; WGS84), 1640 m 
elev. 14 June 2006. MSB 75152–153 (two adults); MSB 75148–151 
(four post-metamorphic individuals, 27–31 mm SUL); MSB 75124 
(lot of fi ve tadpoles). 7.7 road km N Yepachi, tributary to Río 
Yepachi (28.47368°N, 108.38462°W; WGS84), 1729 m elev. 15 
June 2006. MSB 75125 (lot of four pre-metamorphic tadpoles. R. 
D. Jennings and C. W. Painter. All verifi ed by Mike Sredl. First 
records from Chihuahua (Lemos-Espinal and Smith 2007. Anfi bios 
y Reptiles del Estado de Chihuahua, México. Univ. Nac. Autón. 
de México; Comis. Nac. Conoc. y Uso de la Biodiv., México, D.F. 
xiii + 613 pp.). Specimens were found in backwater habitats and 
in off-channel pools. Specimens were collected under authority 
of Mexico’s Secretaría De Medio Ambiente y Recursos Naturales 
Permit SGPA/DGVS/01442/06.
 Submitted by RANDY D. JENNINGS, Western New Mexico 
University, P.O. Box 680, Silver City, New Mexico 88062, USA 
(e-mail: jenningsr@wnmu.edu); and CHARLES W. PAINTER, 
New Mexico Department of Game and Fish, One Wildlife Way, 
P.O. Box 25112, Santa Fe, New Mexico 87507, USA (e-mail: 
charles.painter@state.nm.us).

PHASMAHYLA GUTTATA. BRAZIL: ESPÍRITO SANTO: 
Municipality of Atílio Vivacqua: Serra das Torres (21.001194°S, 
41.216472°W; WGS84, elev. 600 m). J. C. F. Oliveira, L. Coco, 
F. F. de Deus, R. Pagotto, and E. S. da Silva. 10 June 2009. 
Verifi ed by J. P. Pombal Jr and D. Baêta. Museu Nacional, Rio 
de Janeiro (MNRJ 58975). This species, endemic to the Brazilian 
Atlantic Rainforest, was previously known to range from Mor-
retes (25.476944ºS, 48.833889ºW) in the state of Paraná to Santa 
Maria Madalena (21.878611ºS, 41.903889ºW) in the state of Rio 
de Janeiro (Cruz et al. 2008. S. Am. J. Herpetol. 3:187–195). The 
present note provides the fi rst record for the state of Espírito Santo 
and the northernmost for the species, extending its distribution ca. 
120 km N from Santa Maria Madalena.
 Submitted by JANE C. F. OLIVEIRA, LIVIA COCO, 
FLÁVIO F. DE DEUS, RENATA PAGOTTO, ELIEL SOARES 
DA SILVA, CARLOS FREDERICO D. ROCHA, and DAVOR 
VRCIBRADIC, Departamento de Ecologia, Universidade do Es-
tado do Rio de Janeiro, Rua São Francisco Xavier 524, Maracanã, 
20550-011, Rio de Janeiro, RJ, Brazil.

PHYSALAEMUS SIGNIFER (Octavio’s Robber Frog). BRAZIL: 
ESPÍRITO SANTO: Matilde, municipality of Alfredo Chaves 
(20.330306ºS, 40.480560ºW; datum: Córrego Alegre; 632 m 
elev.). 22 July 2008. R. B. Dantas. Verifi ed by G. M. Prado. Zool-
ogy Collection, Museu de Biologia Mello Leitão, Santa Teresa, 
Espírito Santo, Brazil (MBML 6736–39). Previously known from 
the states of Bahia, Rio de Janeiro, and São Paulo (Bokermann 
1962. An. Acad. Brasil. Cienc. 34:563–568; Cochran 1955. Bull. 
U.S. Natl. Mus. 206:351; Silvano and Pimenta CD-ROM, Ilhéus, 
IESB/CI/CABS/UFMG/UNICAMP; Wogel et al. 2002. Iheringia, 
Sér. Zool. 92[2]). First state record extends range ca. 317 km N 
from Saquarema municipality, Rio de Janeiro state (Wogel et al., 
op. cit.) and ca. 612 km S from Una municipality, Bahia state 
(Silvano and Pimenta, op. cit.).
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 Submitted by RODRIGO BARBOSA FERREIRA, Museu de 
Biologia Mello Leitão, Av. José Ruschi, N 4, CEP 29.650-000, San-
ta Teresa – Espírito Santo, Brazil (e-mail: rodrigoecologia@yahoo.
com.br); ROBERTO DE BARROS DANTAS, Museu de Bio-
logia Mello Leitão, Av. José Ruschi, N 4, CEP 29.650-000, Santa 
Teresa – Espírito Santo, Brazil (e-mail: dantasbio@hotmail.com); 
CAMILA MATTEDI, Universidade Federal do Espírito Santo, 
Departamento de Ciências Biológicas. Av. Marechal Campos, N 
1468, Maruípe, CEP 29040-900, Vitória – Espírito Santo, Brazil 
(e-mail: ketmattedi@hotmail.com); and THIAGO SILVA-
SOARES, Universidade Federal do Rio de Janeiro, Departamento 
de Zoologia, Lab. de Anfíbios e Répteis, Caixa Postal 68.044, CEP 
21944-970, Cidade Universitária, Rio de Janeiro, Brazil (e-mail: 
thiagossoares@ufrj.br).

PSEUDACRIS ORNATA (Ornate Chorus Frog). USA: ALA-
BAMA: LOWNDES CO.: Chorus of calling males recorded at fl ooded 
vernal pool in pasture, 0.37 km S. of Lowndes County Rd. 40, 3 
km N of White Hall (32.324712°N, 86.700823°W; WGS 84). 10 
January 2009. S. Graham and K. Gray. Verifi ed by Craig Guyer. 
AHAP-D 198 (audio fi le). New county record. This record fi lls a 
distribution gap for this species, and is approximately equidistant 
between historical localities for this species to the south in Butler 
Co. (~ 70 km), to the east in Macon Co. (~ 100 km), and to the north 
in Bibb and Chilton counties (~ 80 km; Mount 1975. Amphibians 
and Reptiles of Alabama. Auburn University Agricultural Experi-
ment Station, Auburn Printing Co., Auburn, Alabama. 347 pp.).
 Submitted by SEAN P. GRAHAM and KATHERINE M. 
GRAY, Department of Biological Sciences, 331 Funchess Hall, Au-
burn University, Alabama 36849, USA (e-mail: grahasp@auburn.
edu).

RANITOMEYA BIOLAT (Bamboo Poison Frog). BRAZIL: ACRE: 
Open forest with bamboo (Guadua weberbaueri) in Fazenda Ex-
perimental Catuaba “Plot Control” (10.0822ºS, 67.06258º W; da-
tum WGS84, elev. 180 m). 10 February 2005. P. R. Melo Sampaio. 
Verifi ed by R. Schulte. Herpetological Collection, Universidade 
Federal do Acre, Rio Branco, Acre, Brazil (UFAC 4157–58). These 
specimens were found in leaf litter in “tabocal” habitat, 0800–1100 
h. Species previously known from the Tambopata Region, Madre 
de Dios, Peru (Doan and Arriaga 2002. Biotropica 34[1]:101–117; 
Morales 1992. Carib. J. Sci. 28[3–4]:191–199; Waldram 2008. J. 
Herpetol. 42:232–237) and Department of Pando, Bolivia (Mal-
donado and Reichle 2007. Kempffi ana 3[1]:14–17). First country 
record, extends the known distribution ca. 450 km NE from type 
locality in Peru (Morales, op. cit.)
 Submitted by PAULO ROBERTO MELO SAMPAIO, 
Laboratório de Herpetologia (HerPet), Universidade Federal do 
Acre, BR-364 km 04, Campus Universitário Áulio Gélio Alves 
de Souza, Distrito Industrial, CEP: 69.915-900, Rio Branco, Acre, 
Brazil (e-mail: herpeton@gmail.com); and MOISÉS BARBOSA 
DE SOUZA, Universidade Federal do Acre - Centro de Ciências 
Biológicas e da Natureza (CCBN), BR-364 km 04, Campus Uni-
versitário Áulio Gélio Alves de Souza, Distrito Industrial, CEP: 
69.915-900, Rio Branco, Acre, Brazil (e-mail: moisebs@terra.
com.br).

RHACOPHORUS BIPUNCTATUS (Twin-spotted Tree Frog). 
BANGLADESH: HABIGANJ DISTRICT: Satchari National Park 
(24.1166667ºN, 91.4166667ºE; 195–210 m elev.). 06 March 2009. 
Sharif A. Mukul. Verifi ed by Guin Wogan. Digital image deposited 
at USDZ, Raffl es Museum of Biodiversity Research, National 
University of Singapore (ZRC [IMG] 1.29). Taxonomy revised 
(see Bordoloi et al. 2007. Zootaxa 1653:9) since fi rst report from 
country as R. htunwini (Chakma 2007. Herpetol. Rev. 38:478). First 
verifi ed record for Sylhet Division (northeastern evergreen forests). 
Nearest population reported from Kaptai National Park, Chittagong 
Division, > 200 km S of present locality (Chakma 2007, op. cit.). 
Nearest extraterritorial records include Assam (Bordoloi et al. 
2007, op. cit.; ~ 300 km N), Nagaland (Ao et al. 2003. Zoo’s Print 
J. 18:1124; > 500 km NE), Manipur (Devi and Singh 2006. J. Exp. 
Zool. India 9:317–324; ~ 400 km E) in India, and Rakhine State 
(Wilkinson et al. 2005. Proc. California Acad. Sci. 56[4]:42–52; 
~ 1200 km S) in Myanmar. Adult found before sunset on forested 
trail, ca. 1.5 km from old Dhaka-Sylhet highway, and heavily used 
for fi rewood collection by local villagers. Habitat includes several 
Acacia plantations with major undergrowth of Phrynium, Lantana, 
Amomum, Mikenia, and Macaranga.
 Submitted by A. H. M. ALI REZA, Department of Natural 
Resources Management, Texas Tech University, Lubbock, Texas 
79409, USA & Department of Zoology, Jahangirnagar University, 
Dhaka 1342, Bangladesh (e-mail: wild_reza@yahoo.com); and 
SHARIF A. MUKUL, Department of Forestry and Environmental 
Science, Shahjalal University of Science and Technology, Sylhet 
3114, Bangladesh (e-mail: sharif_a_mukul@yahoo.com).

SCAPHIOPUS HOLBROOKII (Eastern Spadefoot). USA: OHIO: 
SCIOTO CO.: Porter Township. From a breeding pool at Sand Hill 
(38.69527°N, 82.85141°W; WGS 84). 28 March 2008. Jeffrey G. 
Davis and Paul J. Krusling. Verifi ed by John W. Ferner. Cincinnati 
Museum Center (CMC 11283). New county record (Davis and 
Menze 2000. Ohio Biol. Surv. Misc. Contrib. No. 6) and represents 
the earliest known chorusing date for Ohio.
 Submitted by JEFFREY G. DAVIS (e-mail: anura@fuse.net) 
and PAUL J. KRUSLING (e-mail: krusling@fuse.net), Cincinnati 
Museum Center – Fredrick and Amye Geier Research and Col-
lections Center, 1301 Western Ave., Cincinnati, Ohio 45203-1130, 
USA.

SCAPHIOPUS HOLBROOKII (Eastern Spadefoot). USA: IN-
DIANA: SULLIVAN CO.: south of Busseron Creek (38.92429ºN, 
87.48477ºW; NAD 83). 14 May 2009. Angela Garcia and Sarabeth 
Klueh. Verifi ed by Chris Phillips, Illinois Natural History Survey 
(INHS 2009.q). New county record (Minton 2001. Amphibians 
and Reptiles of Indiana. 2nd ed., revised. Indiana Academy of Sci-
ence. vii–404 pp.). A full chorus of individuals was heard calling 
from a fl ooded fi eld. Several other choruses of S. holbrookii were 
heard nearby. 
 Submitted by SARABETH KLUEH and ANGELA GAR-
CIA, Wildlife Diversity Section, Indiana Department of Natural 
Resources Division of Fish and Wildlife, 553 E. Miller Drive, 
Bloomington, Indiana 47401, USA (e-mail: sklueh@dnr.in.gov).

TRACHYCEPHALUS VENULOSUS (Veined Treefrog). MÉXI-
CO: PUEBLA: Municipality of Tenampulco: Lázaro Cárdenas 
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(20.185194°N, 97.195721°W; WGS84), 68 m elev. 25 March 
2008. Tania Ramírez Valverde. Verifi ed by Luis Canseco Márquez. 
Museo de Zoología, Universidad Nacional Autónoma de México 
(MZFC 22266). First record for Puebla, although many localities 
exist for adjacent Veracruz (Duellman 2001. Hylid Frogs of Middle 
America. SSAR Contrib. Herpetol. 18:xvi + 696 pp., x +1159 pp.). 
The frog was found in a seasonal evergreen forest (bosque tropical 
subperennifolia). 
  Submitted by TANIA RAMÍREZ VALVERDE, AMAURI 
SARMIENTO ROJAS, YOCOYANI MEZA PARRAL, and 
ALDO MARTÍNEZ CAMPOS, Laboratorio de Herpetología, 
Escuela de Biología, Benemérita Universidad Autónoma de Puebla, 
Ciudad Universitaria, Edif. 112-A, Boulevard Valsequillo y Av. 
San Claudio, Col. San Manuel, CP 72570, Puebla, Puebla, México 
(e-mail: crazygiro_20@hotmail.com).

TESTUDINES –TURTLES

APALONE MUTICA MUTICA (Midland Smooth Softshell). 
USA: KENTUCKY: BRACKEN CO.: Ohio River, 1.9 km W of 
Capt. Anthony Meldahl Locks and Dam (38.7974oN, 84.1923oW; 
WGS 84). 17 August 2009. Paul J. Krusling. Verifi ed by Jeffrey 
G. Davis and John W. Ferner. Cincinnati Museum Center Herpe-
tology Collection (CMC 11776). New county record (Kentucky’s 
Comprehensive Wildlife Conservation Strategy. 2005. Kentucky 
Department of Fish and Wildlife Resources, Frankfort, Kentucky; 
http://fw.ky.gov/kfwis/stwg/).
 Submitted by PAUL J. KRUSLING, Geier Collections and Re-
search Center, Cincinnati Museum Center, 1301 Western Avenue, 
Cincinnati, Ohio 45203, USA (e-mail: pkrusling@gmail.com); 
and JUDY GAMMON, Scott High School 5400 Old Taylor Mill 
Road, Covington, Kentucky 41015, USA.

APALONE SPINIFERA (Spiny Softshell Turtle). MÉXICO: 
GUERRERO: Municipality of Copalillo: 5 km NE of Papalutla 
at the edge of Río Atoyac (18. 56766°N, 98.9511°W; WGS84), 
ca. 682 m elev. 11 December 2006. Juan Esteban Flores. Verifi ed 
by Fausto R. Méndez de la Cruz. Colección del Laboratorio de 
Herpetología Vivario, Facultad de Estudios Superiores Iztacala, 
Universidad Nacional Autónoma de México (CLHV 4462-E). New 
municipality record and second record for the state, extending range 
74.5 km NW of the Mezcala Bridge, Guerrero (Lemos-Espinal 
1999. Bull. Maryland Herpetol. Soc. 35:40–42).
 Submitted by VÍCTOR HUGO JIMÉNEZ-ARCOS, Labo-
ratorio de Herpetología, Instituto de Biología, Universidad Na-
cional Autónoma de México, 3er Circuito exterior s/n, Ciudad 
Universitaria, Coyoacán, México, D.F. C.P. 04510 (e-mail: 
vhjimenezarcos@yahoo.com.mx); SAMUEL SANTA CRUZ-
PADILLA, and ARABEL ESCALONA-LÓPEZ, Facultad de 
Estudios Superiores Iztacala, Universidad Nacional Autónoma de 
México, Av. de los Barrios s/n, Los Reyes Ixtacala, Tlanepantla, 
México, C.P. 54090; GUSTAVO CASAS-ANDREU, Colec-
ción Nacional de Anfi bios y Reptiles del Instituto de Biología, 
Universidad Nacional Autónoma de México. 3er Circuito exterior 
s/n, Ciudad Universitaria, Coyoacán, México, D.F. C.P. 04510; 
and ERIC CENTENERO-ALCALÁ, Laboratorio de Ecología, 
Unidad de Biotecnología y Prototipos, Facultad de Estudios Su-
periores Iztacala, Universidad Nacional Autónoma de México, Av. 

de los Barrios s/n, Los Reyes Ixtacala, Tlalnepantla, México, C.P. 
54090.

CHELUS FIMBRIATUS (Matamata Turtle). BRAZIL: AMAZO-
NAS: Santa Isabel do Rio Negro (0.3335º S; 65.3116º W; WGS84). 
Collected in Jaradi River with trammel nets. 18 Jan 2006. L. Sch-
neider, R. C. Vogt, L. B. Santos-Junior, C.R. Ferrara. Verifi ed by 
L. Bonora. Coleção de Repteis e Anfi bios, Instituto Nacional de 
Pesquisas da Amazonia, Manaus, Amazonas, Brazil (INPAH 18506 
and 18507). Chelus ranges throughout the Orinoco and Amazon 
River basins of Venezuela, Colombia, Ecuador, Peru, northern 
Bolivia, Surinam, French Guiana, and Brazil (Vogt 2008. Amazon 
Turtles. Grafi ca Biblos, Lima, Peru. 104 pp.). The nearest locality 
record is at the mouth of Rio Branco (1.468ºS; 61.548ºW; WGS84), 
on the border of Amazonas State and Roraima State, 400 km to 
the southeast (Hartline 1967; cited in Pritchard and Trebbau 1984. 
The Turtles of Venezuela. Society for the Study of Amphibians and 
Reptiles, Oxford, Ohio. 403 pp.). The present record for the Jaradi 
River, in the upper Rio Negro Basin, begins to fi ll in the 331,662 
km2 gap in the distribution between San Gabriel de Cachoeira, 
Brazil and the hydrographic basin of Venezuela and Guyana. 
 Submitted by LARISSA SCHNEIDER (e-mail: laribio@terra.
com.br), RICHARD C. VOGT, LADISLAU B. SANTOS-
JUNIOR, and CAMILA R. FERRARA, Instituto Nacional de 
Pesquisas da Amazônia (INPA), Caixa Postal 478, CEP 69011-970, 
Manaus, Amazonas, Brazil.

CHELYDRA SERPENTINA SERPENTINA (Eastern Snapping 
Turtle). USA: TEXAS: HIDALGO CO.: Male turtle (7.6 kg) captured 
in a pond at Frontera Audubon (26.14691°N, 97.98856°W; NAD 
83). 30 May 2009. Brian E. Dickerson, Amanda D. Schultz, and 
Donald J. Brown. Verifi ed by Toby Hibbits. Texas Cooperative 
Wildlife Collection (TCWC 93912), Texas A&M University. MRJF 
observed a Chelydra s. serpentina in Harlingen, Texas in 1983 but 
was unable to capture the turtle. During preparation for this record 
we were informed that additional Chelydra have been observed 
in the last ten years from both Hidalgo and Cameron counties (P. 
Burchfi eld, pers. comm.). Although the potential for anthropogenic 
dispersal cannot be ignored, in context, this individual and the other 
reports of this species in the area are evidence of an established 
wild population in extreme south Texas. Historically, the lack of 
surface water south of the Nueces River would likely have provided 
a barrier to dispersal for the species. However, modern drainage 
and livestock pond systems in this area are now very extensive. 
Trapping was conducted for the Texas Parks and Wildlife Depart-
ment freshwater turtle assessment (permit SPR-0102-191). New 
county record (Dixon 2000. Amphibians and Reptiles of Texas. 2nd 
Edition. Texas A&M Univ. Press, College Station, 421 pp.).
 Submitted by BRIAN E. DICKERSON, AMANDA D. 
SCHULTZ, DONALD J. BROWN, BEI DEVOLLD, and MI-
CHAEL R. J. FORSTNER (e-mail: mf@txstate.edu), Department 
of Biology, Texas State University-San Marcos, San Marcos, Texas 
78666, USA; and JAMES R. DIXON, Department of Wildlife 
and Fisheries Sciences, Texas A&M University, College Station, 
Texas 77843, USA.

CHRYSEMYS PICTA (Painted Turtle). USA: GEORGIA: WIL-
KES CO.: Washington, Newtown Road, 1.6 km N Jane Hill Road 
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(33.84235°N, 82.81744°W, WGS84; elev. 138 m). 23 April 2009. 
Justin T. Oguni. Verifi ed by Kenneth L. Krysko. Florida Museum 
of Natural History (photographic voucher UF 155280). New county 
record (Jensen et al. 2008. Amphibians and Reptiles of Georgia. 
University of Georgia Press, Athens. 575 pp.). Found AOR at 
1636 h over a creek surrounded by undeveloped forest adjacent 
to cattle pastures. 
 Submitted by JUSTIN T. OGUNI, College of Veterinary Medi-
cine, University of Georgia, Athens, Georgia 30602, USA; e-mail: 
goonie16@gmail.com.

CUORA AMBOINENSIS (Malayan Box Turtle). PHILIPPINES: 
BATAS ISLAND: Palawan Province: Taytay Municipality: along 
unnamed creek (11.1810028°N, 119.6140111°E; Google Earth). 
02 March 2008. P. Fidenci. Verifi ed by Hallie Brignall. California 
Academy of Sciences photo vouchers (CAS-HPV 60–61). First 
records for Batas Island (Diesmos et al. 2008. Chelon. Conserv. 
Biol. 7:157–177). Six adults observed along seasonal creek.
 Submitted by PIERRE FIDENCI, Endangered Species Inter-
national, 79 Brady St., San Francisco, California 94103, USA; 
e-mail: pfi denci@endangeredspeciesinternational.org.

GRAPTEMYS GEOGRAPHICA (Northern Map Turtle). USA: 
NORTH CAROLINA: CHEROKEE CO.: 7.6 km WSW of Violet, 
Hiwassee River below Apalachia Lake Dam, just E of Tennessee 
state line (35.1681°N, 84.2959°W, WGS84). 22–23 June 2009. 
Jeffrey C. Beane, L. Todd Pusser, and Robert A. Davis. Verifi ed 
by William M. Palmer. North Carolina State Museum of Natural 
Sciences (NCSM 75934, 75935, 75943 [3 males collected 22 June 
2009]; 75936 [female collected 23 June 2009]; several additional 
individuals were observed and photographed]. New county re-
cord and fi rst vouchered records for North Carolina (Palmer and 
Braswell 1995. Reptiles of North Carolina. University of North 
Carolina Press, Chapel Hill. 412 pp.). Extends range ca. 32 km ENE 
and ca. 42 km SSE of nearest records in Georgia and Tennessee, 
respectively (Iverson 1992. A Revised Checklist with Distribution 
Maps of Turtles of the World. Privately published, Richmond, 
Indiana. xiii + 363 pp.; Jensen et al. [eds.] 2008. Amphibians and 
Reptiles of Georgia. University of Georgia Press, Athens. xviii + 
575 pp.). 
 We thank Gabrielle J. Graeter and Kendrick C. Weeks of the 
North Carolina Wildlife Resources Commission for assistance in 
documenting this population, and the Tennessee Valley Authority 
for allowing access to their reservations.
 Submitted by JEFFREY C. BEANE, North Carolina State 
Museum of Natural Sciences, Research Laboratory, MSC# 
1626, Raleigh, North Carolina 27699-1626, USA (e-mail: jeff.
beane@ncdenr.gov); L. TODD PUSSER, P.O. Box 122, West 
End, North Carolina 27376, USA (e-mail: tpusser@nc.rr.com); 
and ROBERT A. DAVIS, 11320 Peed Dead End Road, Raleigh, 
North Carolina 27614, USA (e-mail: radavis413@msn.com).

KINOSTERNON SUBRUBRUM (Eastern Mud Turtle). USA: 
GEORGIA: MADISON CO.: Eugene Odum Spring Hollow property 
impoundment, 0.45 km NE of intersection of Hudson River Church 
Rd. and Wesley Chapel Rd. (34.200065°N, 83.304924°W; WGS 
84). 02 May 2009. Andrew M. Durso. Verifi ed by Kenneth L. 
Krysko. Florida Museum of Natural History (FLMNH 155676). 

New county record (Jensen et al. 2008. Amphibians and Reptiles 
of Georgia. University of Georgia Press, Athens. 575 pp.). An 
adult K. subrubrum was captured in a hoop trap baited with canned 
sardines in soybean oil. This record is ca. 22.1 km NE of a 1952 
record from Athens-Clarke County, Georgia (GMNH 39).
 Submitted by ANDREW M. DURSO, University of Georgia, 
Odum School of Ecology, Athens, Georgia 30602, USA; e-mail: 
amdurso@gmail.com.

KINOSTERNON SUBRUBRUM (Eastern Mud Turtle). USA: 
GEORGIA: WILKES CO.: Washington, Newtown Road, 1.6 km N 
Jane Hill Road (33.84235°N, 82.81744°W, WGS84; elev. 138 m). 
28 April 2009. Justin T. Oguni. Verifi ed by Kenneth L. Krysko. 
Florida Museum of Natural History (photographic voucher UF 
155279). New county record (Jensen et al. 2008. Amphibians and 
Reptiles of Georgia. University of Georgia Press, Athens. 575 pp.). 
Found AOR at 1636 h over a creek surrounded by undeveloped 
forest adjacent to cattle pastures. 
 Submitted by JUSTIN T. OGUNI, College of Veterinary Medi-
cine, University of Georgia, Athens, Georgia 30602, USA; e-mail: 
goonie16@gmail.com.

RHINOCLEMMYS PUNCTULARIA (Spot-legged Turtle). BRA-
ZIL: PARÁ: Porto de Moz. Approximately 3 km from the Xingu 
River in chácara do Elias (02.18194ºS, 52.2861ºW; WGS84). Cap-
tured on the forest fl oor at 1030 h. 02 Dec 2008. L. Schneider, A. A. 
Kuniy, R. C. Vogt. Verifi ed by E. Hingst Zaher. Coleção de Repteis 
e Anfi bios, Museu de Zoologia da Univesidade de São Paulo, Sao 
Paulo, Brazil (MZUSP 4365). The known range of this species is 
concentrated along the coastal plain of Venezuela, the Guianas, 
and northern Brazil to the state of Maranhão (Rueda-Almonacid 
et al. 2007. Las Tortugas y los Crocodilianos de los Países Andinos 
del Trópico. Serie de Guías Tropicales de Campo 6. Conservación 
Internacional. Editora Panamericana, Formas e Impresos. Bogotá, 
Colombia, 538 pp.). This is the fi rst record for the Xingú basin, the 
fourth largest drainage of the Amazon Basin (Vogt 2008. Tartarugas 
da Amazônia, Grafi ca Biblos, Lima, Peru. 104 pp.). The closest 
previous record (MZUSP 2207) was in Corcovado, Pará (51.65ºS, 
50.008ºW; WGS84) (Pritchard and Trebbau 1984. The Turtles of 
Venezuela. Society for the Study of Amphibians and Reptiles, 
Oxford, Ohio. 403 pp.). This new record extends the range for this 
species 360 km S in the Amazon Basin.
 Submitted by LARISSA SCHNEIDER (e-mail: laribio@terra.
com.br), ADRIANA A. KUNIY, and RICHARD C. VOGT, In-
stituto Nacional de Pesquisas da Amazônia (INPA), Caixa Postal 
478, CEP 69011-970, Manaus, Amazonas, Brazil.

STERNOTHERUS ODORATUS (Eastern Musk Turtle). USA: 
GEORGIA: MADISON CO.: Eugene Odum Spring Hollow property 
impoundment, 0.45 km NE of intersection of Hudson River Church 
Rd. and Wesley Chapel Rd. (34.200065°N, 83.304924°W; WGS 
84). 02 May 2009. Andrew M. Durso. Verifi ed by Kenneth L. Krys-
ko. Florida Museum of Natural History (FLMNH 155677–155678. 
New county record (Jensen et al. 2008. Amphibians and Reptiles of 
Georgia. University of Georgia Press, Athens. 575 pp.). An adult S. 
odoratus was captured in a hoop trap baited with canned sardines 
in soybean oil. Additionally, a juvenile S. odoratus was captured 
in an unbaited minnow trap. These records are ca. 12.1 km NE of 
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a 2000 record from Jackson County, Georgia (GHA 04242).
 Submitted by ANDREW M. DURSO, University of Georgia, 
Odum School of Ecology, Athens, Georgia 30602, USA; e-mail: 
amdurso@gmail.com.

STERNOTHERUS ODORATUS (Eastern Musk Turtle). USA: 
OHIO: GALLIA CO.: Raccoon Township. Tycoon Lake Wildlife 
Area (38.92051oN, 82.35867oW; WGS 84). 03 June 2001. Jeffrey 
G. Davis and Paul J. Krusling. Verifi ed by John W. Ferner. Cincin-
nati Museum Center (CMC 11022). New county record (Wynn and 
Moody 2006. Ohio Turtle, Lizard, and Snake Atlas. Ohio Biol. 
Surv. Misc. Contrib. No. 10, Columbus). 
 Submitted by JEFFREY G. DAVIS (e-mail: anura@fuse.
net) and PAUL J. KRUSLING (e-mail: pkrusling@fuse.net), 
Cincinnati Museum Center – Fredrick and Amye Geier Research 
and Collections Center, 1301 Western Avenue, Cincinnati, Ohio 
45203-1130, USA.

TRACHEMYS SCRIPTA (Pond Slider Turtle). USA: GEOR-
GIA: ELBERT CO.: Elberton, SR 79, 0.72 km S Cooter Creek Road 
(33.98314ºN, 82.63454ºW; WGS84; elev. 127 m). 28 April 2008. 
Justin T. Oguni. Verifi ed by Kenneth L. Krysko. Florida Museum 
of Natural History (photographic voucher UF 155281). New county 
record (Jensen et al. 2008. Amphibians and Reptiles of Georgia. 
University of Georgia Press, Athens. 575 pp.). Found AOR at 1650 
h in undeveloped forest.
 Submitted by JUSTIN T. OGUNI, College of Veterinary Medi-
cine, University of Georgia, Athens, Georgia 30602, USA; e-mail: 
goonie16@gmail.com.

SQUAMATA – LIZARDS

ABRONIA DEPPEI (Deppe’s Arboreal Alligator Lizard). 
MÉXICO: MICHOACÁN: Municipality of Zitacuaro: Molcajete 
Mountain, 3 km S of Lazaro Cardenas (19.3946°N, 100.3586°W; 
WGS84), 2360 m elev. Eric Centenero Alcalá. Verifi ed by Uri 
García Vázquez. Museo de Zoología Luis Herrera de la Facultad 
de Ciencias de la UNAM (MZFC 22673). First state record for 
genus and species, extending the known range ca. 34 km W from 
Valle de Bravo, México (Flores-Villela and Sanchez-Herrera 2003. 
Herpetologica 59:524–531). The specimen was found on a tree 
in oak forest 
 Submitted by ERIC CENTENERO-ALCALÁ, Laboratorio 
de Ecología, Unidad de Biotecnología y Prototipos, Facultad de 
Estudios Superiores Iztacala, Universidad Nacional Autónoma de 
México. Av. de los Barrios s/n, Los Reyes Ixtacala, Tlalnepantla, 
México, C.P. 54090 (e-mail: eca_46@hotmail.com); VÍCTOR 
HUGO JIMÉNEZ-ARCOS, Laboratorio de Herpetología, In-
stituto de Biología, Universidad Nacional Autónoma de México. 
3er Circuito exterior s/n, Ciudad Universitaria, Coyoacán, México, 
D.F. C.P. 04510; and ARABEL ESCALONA-LÓPEZ and 
SAMUEL SANTA CRUZ-PADILLA, Facultad de Estudios 
Superiores Iztacala, Universidad Nacional Autónoma de México. 
Av. de los Barrios s/n, Los Reyes Ixtacala, Tlanepantla, México, 
C.P. 54090.

ANOLIS INSIGNIS (Giant Banded Anole). COSTA RICA: 
GUANACASTE: Trail to top (Sendero Derrumbe) of Cerro Cacao 

(10.929166°N, 85.466016°W; WGS84), 1270 m. elev. 13 March 
2009. G. Köhler and J. Sunyer. Verifi ed by Sebastian Lotzkat. 
Senckenberg Forschungsinstitut und Naturmuseum (SMF 89790). 
Northwesternmost record within the known range of this species, 
with the closest reported locality being near Bijagua, ca. 50 km 
to the southeast (Savage and Talbot 1978. Copeia 1978:480–492; 
Savage 2002. The Amphibians and Reptiles of Costa Rica. Univ. 
Chicago Press, Chicago, Illinois. 934 pp.). The lizard was found 
in an area containing premontane moist forest. 
 Submitted by GUNTHER KÖHLER and JAVIER SUNYER, 
Senckenberg Forschungsinstitut und Naturmuseum, Senck-
enberganlage 25, 60325 Frankfurt a.M., Germany (e-mail: 
gkoehler@senckenberg.de).

ANOLIS NEBULOSUS (Clouded Anole). MÉXICO: GUA-
NAJUATO: Municipality of Yuriria: Cerro La Angostura 
(20.28083ºN, 101.10805ºW; WGS84), 1824 m elev. 22 May 2006. 
Marina Sánchez Luna and Adriana J. González Hernández. Verifi ed 
by Adrian Nieto Montes de Oca. Colección Nacional de Anfi bios 
y Reptiles, Instituto de Biología, Universidad Nacional Autónoma 
de México (IBH 21960–64). First state records, extending the 
range of the species 146.5 km NE from closest known locality at 
Nuevo Urecho, Michoacán (González and Garza 2006. In Ramírez-
Bautista et al. [eds.], Inventarios Herpetofaunísticos de México: 
Avances en el Conocimiento de su Biodiversidad, pp. 140–151. 
Publ. Soc. Herpetol. Mexicana No. 3, México, D.F.). The lizards 
were found on trees in remnant tropical deciduous forest. Field 
work was supported by Fondos Mixtos de Conacyt-Concyteg, 
grant number 04-07-A-051.
 Submitted by MARINA SÁNCHEZ-LUNA, Facultad de Agro-
biología, Universidad Autónoma de Tlaxcala, Carretera Autopista 
Tlaxcala-San Martin, San Felipe Ixtacuixtla, Tlaxcala, México; 
and ADRIANA J. GONZÁLEZ-HERNÁNDEZ, ELISA CA-
BRERA-GUZMÁN, and VÍCTOR H. REYNOSO (e-mail: 
vreynoso@ibiologia.unam.mx), Colección Nacional de Anfi bios 
y Reptiles, Instituto de Biología, Departamento de Zoología, Uni-
versidad Nacional Autónoma de México, Circuito Exterior Ciudad 
Universitaria, México D.F., C.P. 04510.

ANOLIS PORCATUS (Cuban Green Anole). ARUBA: Radisson 
Aruba Resort in southwest Aruba (12.56864ºN, 70.04664ºW; 
WGS84). 18 January 2009. R. Andrew Odum and Facundo 
Franken. Verifi ed by Gregory Schneider. University of Michigan 
Museum of Zoology (UMMZ 239619). First record for Aruba 
(van Buurt 2006. Applied Herpetol. 3:307–321) and was most 
likely introduced from Cuba with a shipment of palm trees dur-
ing construction of the resort. It was found in garden vegetation 
along with numerous other adults and juveniles, indicating an 
established population. 
 Submitted by R. ANDREW ODUM, Toledo Zoological Society, 
Toledo, Ohio 43614, USA (e-mail: Andrew.Odum@toledozoo.
org); and GERARD VAN BUURT, Curacao, Netherlands Antilles 
(e-mail: gvanbuurt@gmail.com).

ASPIDOSCELIS SEXLINEATA (Six-lined Racerunner). 
USA: NEBRASKA: STANTON CO.: 3.2 km S, 4.8 mi E Stanton 
(41.9279°N, 97.1661°W; NAD83). 14 July 2008. Greg D. Wright 
and Keith Geluso. Verifi ed by Travis Taggart. Sternberg Museum of 
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Natural History (MHP 14308, photographic voucher). First county 
record. Represents a 72 km range extension into northeastern 
Nebraska from records reported from Platte County (Lynch 1985. 
Trans. Nebraska Acad. Sci. 13:33–57; University of Nebraska State 
Museum, Lincoln, UNSM ZM 3265–3266). 
 Submitted by GREG D. WRIGHT and KEITH GELUSO 
(e-mail: gelusok1@unk.edu), Department of Biology, University 
of Nebraska—Kearney, Kearney, Nebraska 68849, USA.

CALOTES EMMA (Spiny-headed Forest Lizard). BAN-
GLADESH: HABIGANJ DISTRICT: Satchari National Park 
(24.1166667ºN, 91.4166667ºE; no datum available; 195–210 m 
elev.). 08 May 2009. Sharif A. Mukul. Verifi ed by Aaron M. Bauer. 
Photograph deposited at USDZ, Raffl es Museum of Biodiversity 
Research, National University of Singapore (ZRC [IMG] 2.101). 
First verifi ed locality for Habiganj District. Cited for Bangladesh 
with a possibility of misidentifi cation with C. jerdoni (Ahsan 
1998. Proceeding of the International Conference on the Biology 
and Conservation of the Amphibians and Reptiles of South Asia, 
Sri Lanka, pp. 9–17). Mentioned in a herpetofaunal checklist 
without voucher specimen, photograph, or locality information 
(Khan 2004. Cobra 57:1–31). Nearest record outside Bangladesh 
is from Dampa Tiger Reserve (~100 km southeast) in Mizoram, 
India (Pawar and Birand 2001. A Survey of Amphibians, Reptiles, 
and Birds in Northeast India. CERC Tech. Rep. No. 6, Centre for 
Ecological Research and Conservation, Mysore, India). An adult 
and a juvenile found preying on ants in a Tectona grandis planta-
tion with a mixture of Artocarpus chaplasha, A. lakoocha, and 
Ficus sp. vegetation. Undergrowth includes Calamus, Lantana, 
Mikenia, Micromelum, and Alpinia. A preserved specimen (CAS 
94323) in California Academy of Sciences was collected from 
Lawachara Forest under Moulvibazar District (~50 km northeast) 
in 1961, which has been overlooked for many years (IUCN 2000. 
Red Book of Threatened Amphibians and Reptiles of Bangladesh. 
Dhaka, Bangladesh. 95 pp.).
 Submitted by A. H. M. ALI REZA, Department of Natural 
Resources Management, Texas Tech University, Lubbock, Texas 
79409, USA & Department of Zoology, Jahangirnagar University, 
Dhaka 1342, Bangladesh (e-mail: wild_reza@yahoo.com); and 
SHARIF A. MUKUL, Department of Forestry and Environmental 
Science, Shahjalal University of Science and Technology, Sylhet 
3114, Bangladesh (e-mail: sharif_a_mukul@yahoo.com).

COLEONYX ELEGANS (Yucatan Banded Gecko). MÉXICO: 
PUEBLA: Municipality of Coyuca de Andrade: El Sauce 
(98.1088°N, 18.4289°W, WGS 24), 1693 m elev. 6 October 2007. 
Carlos Hernández Jiménez. Verifi ed by Edmundo Perez Ramos. 
Museo de Zoología, Facultad de Ciencias, Universidad Nacional 
Autónoma de México (MZFC ID1613). First record for municipal-
ity and second from Puebla, extending the known range in the state 
ca. 53 km (airline) from Huehuetlan el Chico (Canseco-Marquez et 
al. 2006. Herpetol. Rev. 37:495). The lizard was found in tropical 
deciduous forest.
 Submited by CARLOS A. HERNÁNDEZ-JIMÉNEZ (e-
mail: acaltetepon22@gmail.com); and URI OMAR GARCÍA 
VÁZQUEZ, Museo de Zoología, Facultad de Ciencias, Univer-
sidad Nacional Autónoma de México, A.P. 70-399. México, D.F. 
04510, México.

CTENOSAURA ACANTHURA (Northeastern Spinytail Iguana). 
GUATEMALA: HUEHUETENANGO: Municipio de Nentón: Mi-
ramar, Finca El Zapotál (15.89722°N, 91.787222°W; WGS84), 700 
m elev. 21 November 2007. M. Acevedo and Q. Dwyer. Verifi ed 
by Enio Cano. Colecciones Zoológicas de Referencia, Museo de 
Historia Natural, Universidad de San Carlos de Guatemala (MHN-
USAC 1130). First verifi ed record for Guatemala, with the closest 
known localities being in adjacent Chiapas, México (Köhler 2008. 
Reptiles of Central America, 2nd ed. Herpeton, Verlag E. Köhler, 
Offenbach, Germany. 400 pp.). The previous record from Guate-
mala from the same general area reported herein, listed by Acevedo 
(2006. In E. Cano [ed.], Biodiversidad de Guatemala, Vol. 1, pp. 
487–524. Univ. del Valle, Ciudad de Guatemala, Guatemala) was 
a sight record with no voucher specimen. The lizard was found in 
an area containing subtropical dry forest.
 Submitted by MANUEL ACEVEDO, Centro de Document-
ación para la Conservación/Centro de Estudios Conservacionistas 
(CDC/CECON), Universidad de San Carlos de Guatemala, Avenida 
Reforma 0-63 zona 10, Ciudad de Guatemala, Guatemala (e-mail: 
manuelaceved@gmail.com); MILAN VESELÝ, Dept. Zoology, 
Palacky University, Tr. Svobody 26, 771 46 Olomouc, Czech 
Republic; JAVIER SUNYER, Forschungsinstitut und Naturmu-
seum Senckenberg, Sektion Herpetologie, Senckenberganlage 25, 
D-60325 Frankfurt a.M., Germany; and QUETZAL DWYER, 
Parque Reptilandia, APDO-692-8000, San José, Costa Rica. 

HEMIDACTYLUS BROOKII (NCN). HONDURAS: FRANCI-
SCO MORAZÁN: Barrio Bella Vista, Comayagüela, (14.08333°N, 
87.216667°W, no datum available), 950 m elev. 15 November 1999 
(SMF) and 05 February 2006 (USNM). Leonel Marineros. Veri-
fi ed by Javier Sunyer and Steve W. Gotte. SMF 81770–71; USNM 
572074. First precise Honduran records for this species (Powell and 
Maxey 1990. Cat. Amer. Amphib. Rept. 493.1–493.2), although 
Köhler (2008. Reptiles of Central America, 2nd ed. Herpeton 
Verlag E. Köhler, Offenbach, Germany. 400 pp.) plotted this and 
another Honduran locality on his distribution map of the species. 
All specimens were collected at night on the walls of a house.
 Submitted by GUNTHER KÖHLER, Forschungsinstitut 
und Naturmuseum Senckenberg, Sektion Herpetologie, Senck-
enberganlage 25, D-60325 Frankfurt a M., Germany (e-mail: 
gkoehler@senckenberg.de); JAMES R. MCCRANIE, 10770 
SW 164th Street, Miami, Florida 33157–2933, USA (e-mail: 
jmccrani@bellsouth.net); and LEONEL MARINEROS, Barrio 
Bella Vista, Calle 9, entre 8 y 9 avenida, casa 813, Comayagüela, 
Honduras (e-mail: lmarineros@gmail.com).

HEMIDACTYLUS FLAVIVIRIDIS (Yellow-green House 
Gecko). INDIA: ASSAM: Kamrup District: Guwahati city: Arya 
Vidyapeeth College Zoological Museum (AVC) A0927. Fancy 
Bazar (26.1911944ºN, 91.7386139ºE; no datum available; 58 m 
elev.); AVC A0928, Gorchuk (26.1211944ºN, 91.7355278ºE; 47 m 
elev.). AVC A0929. Christanbasti (26.1593611ºN, 91.7865278ºE; 
36 m elev.). J. Purkayastha. 2009. Verifi ed by A. Das. Distributed 
throughout northern India and westwards, not extending to east 
of Bengal (Smith 1935. The Fauna of British India, Ceylon and 
Burma, Including the Whole of the Indo-Chinese Region. Vol. III. 
Sauria. Taylor and Francis, London. xiii + 440 pp + 1 pl.). Occurs 
exclusively in commercial sites, apparently through transportation. 
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First record for Assam State. High density in Fancy Bazar area ap-
pears to have adverse effect on H. frenatus population locally.
 Submitted by JAYADITYA PURKAYASTHA and MAD-
HURIMA DAS, Zoology Department (Herpetological Lab), Arya 
Vidyapeeth College, Guwahati 781 016, Assam, India; e-mail: 
sjaya_ditya@rediffmail.com

HEMIDACTYLUS FRENATUS (Common House Gecko). 
HONDURAS: ISLAS DE LA BAHIA: Cayo Cochino Pequeño 
(15.952261ºN, 86.499075ºW; WGS84), 1 m elev. 28 December 
2008. P. J. Muelleman. Verifi ed by Robert Powell. MPM Herp Pho-
tos P741–P743. First record for Cayo Cochino Pequeño (McCranie 
et al. 2005. Amphibians and Reptiles of the Bay Islands and Cayos 
Cochinos, Honduras. Bibliomania, Salt Lake City, Utah. xiv + 
210 pp.). The closest record for this species, on Cayo Cochino 
Grande, was accounted for in an unpublished report submitted to 
the Honduran Coral Reef Foundation (HCRF) by Ferrari in 2002. 
The lizard was found clinging to a tree adjacent to the HCRF he-
licopter landing pad. We thank HCRF and Operation Wallacea for 
supporting our Cayos Cochinos herpetological research.
 Submitted by PETER J.  MUELLEMAN (e-mail : 
pjm563@truman.edu) and CHAD E. MONTGOMERY (e-
mail: chadmont@truman.edu), Department of Biology, Truman 
State University, Kirksville, Missouri 63501, USA; EMILY N. 
TAYLOR, JULIUS A. FRAZIER, and JORDAN C. AHLE, 
Department of Biological Sciences, California Polytechnic State 
University, San Luis Obispo, California 93407, USA; and SCOTT 
M. BOBACK, Department of Biology, Dickinson College, Carl-
isle, Pennsylvania 17013, USA.

HEMIDACTYLUS MABOUIA (Wood Slave). USA: FLORIDA: 
ST. LUCIE CO.: Fort Pierce, 2100 Elizabeth Avenue (27.40840ºN, 
80.34595ºW). 11 May 2009. Ken Hibbard. Verifi ed by Kenneth L. 
Krysko. Florida Museum of Natural History, University of Florida. 
UF 155444. First county record. One adult female, heavily infested 
with ectoparasitic pterygosomatid mites, collected from a porch 
screen of a residence at 2200 h. Three other H. mabouia were 
observed at this same locality at 2000 h on 13 May 2009; they are 
common in sections of the Fort Pierce area. This invasive African 
species is currently the most widespread and rapidly spreading 
nonindigenous gecko in southern and central Florida (Meshaka et 
al. 2004. The Exotic Amphibians and Reptiles of Florida. Krieger 
Publ. Co., Malabar, Florida; Krysko and Daniels 2005. Caribb. 
J. Sci. 41:28–36), with a more recently established population in 
northern peninsular Florida (Krysko and Somma 2007. Herpetol. 
Rev. 38:352).
  Submitted by LOUIS A. SOMMA, Department of Biology, PO 
Box 118525, 220 Bartram Hall, University of Florida, Gainesville, 
Florida 32611, USA; e-mail: somma@ufl .edu.

HEMIDACTYLUS MABOUIA (Wood Slave). TURKS AND 
CAICOS ISLANDS: SALT CAY: Balfour Town behind beach 
(21.331°N, 71.214°W; WGS 84), 1 m elev. 04 August 2008. 
R. Graham Reynolds and Matthew L. Niemiller. APSU 18945 
(photograph). MIDDLE CAICOS: Bambarra Town, Middle Caicos 
Conservation Centre (21.813°N, 71.724°W; WGS84), 20 m elev.). 
10 August 2008. R. Graham Reynolds and Matthew L. Niemiller. 
APSU 18947 (photograph). PROVIDENCIALES: west end of island 

(21.810°N, 72.297°W; WGS84), 15 m elev. 16 July 2008. R. 
Graham Reynolds. APSU 18946 (photograph). All verifi ed by 
Bryan Naqqi Manco. New island records (Schwartz and Henderson 
1991. Amphibians and Reptiles of the West Indies: Descriptions, 
Distributions, and Natural History. Univ. Florida Press. 720 pp.). 
This exotic species is well established on the above islands, as 
juveniles were observed on walls of lighted buildings and nests 
were found under rocks or boards.
 Submitted by R. GRAHAM REYNOLDS (e-mail: rgraham@utk.
edu) and MATTHEW L. NIEMILLER (e-mail: mniemill@utk.
edu), Department of Ecology and Evolutionary Biology, University 
of Tennessee, Knoxville, Tennessee 37996, USA.

HEMIDACTYLUS TURCICUS (Mediterranean Gecko). MÉXI-
CO: CHIHUAHUA: Municipality of Juárez: Instituto de Cien-
cias Biomédicas de la Universidad Autónoma de Ciudad Juárez 
(31.747353ºN, 106.442831ºW; WGS84), 1113 m elev. 08 August 
2001. Ana Gatica-Colima. Verifi ed by Héctor Gadsden. Sección 
Herpetológica, Colección Científi ca de Vertebrados, Universidad 
Autónoma de Ciudad Juárez (UACJ 310–312). 
 First record for the municipality.  The only other record for 
Chihuahua is at La Perla, Camargo (Lemos et al. 2007. Anfi bios 
y Reptiles del Estado de Chihuahua, México. UNAM-CONABIO, 
Tlanepantla, México, México. xiii + 613 pp.), 423 km SE of Ciudad 
Juárez.  This species is well established on walls of buildings lo-
cated on the UACJ campus in Ciudad Juárez and has been reported 
from directly across the Río Grande in El Paso, Texas (Price 1980. 
Herpetol. Rev. 11:39). 
 Submitted by ANA GATICA-COLIMA (e-mail: agatica@uacj.
mx), ALEJANDRA AGUIRRE-TERRONES, and CÉSAR MU-
ÑOZ-RIVAS, Programa de Biología, Laboratorio de Ecología y 
Biodiversidad Animal, Universidad Autónoma de Ciudad Juárez, 
Estocolmo y Anillo Envolvente y PRONAF, Juárez, Chihuahua, 
México, CP 32310.

HEMIDACTYLUS TURCICUS (Mediterranean Gecko). USA: 
ALABAMA: JEFFERSON CO.: Homewood. 06 November 2008. 
Kristin A. Bakkegard. Verifi ed by Craig Guyer. AUM 34876. Cap-
tured by hand at Mamie Mell Smith Hall on Samford University 
campus (33.4666ºN, 86.7935ºW; datum WGS84). Juvenile, sug-
gesting breeding population. Six adults seen outside Mamie Mell 
Smith Hall on 24 June 2009 (R. Donaldson, pers comm.). New 
county record (Mount 1975. Amphibians and Reptiles of Alabama. 
Auburn University Agricultural Experiment Station, Auburn, 
Alabama, 347 pp.). Search of 55 museum databases (HerpNET, 
http://www.herpnet.org/ accessed 06 July 09) show no voucher 
specimens for Jefferson Co., despite range maps indicating the 
potential presence of this species in Jefferson Co. (Conant and 
Collins 1998. A Field Guide to Reptiles and Amphibians of Eastern 
and Central North America, 3rd ed. expanded, Houghton Miffl in, 
Boston, Massachusetts. 616 pp.). Moves the known range of this 
species 96 miles N of nearest known record in Alabama (AUM 
35803, 35808, 36034–36057, Lee Co.).
 Submitted by KRISTIN A. BAKKEGARD, Department of 
Biological and Environmental Sciences, Samford University, 
Birmingham, Alabama 35229, USA; e-mail: kbakkega@samford.
edu.
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HEMIDACTYLUS TURCICUS (Mediterranean Gecko). USA: 
ALABAMA: MONTGOMERY CO.: Captured at private residence (2611 
Wildwood Drive) within Montgomery city limits (32.342544°N, 
86.266818°W; WGS 84). 12 May 2009. C. and A. Kohn. Veri-
fi ed by Craig Guyer. AHAP-D 205. New county record (Mount 
1975. Amphibians and Reptiles of Alabama. Auburn University 
Agricultural Experiment Station, Auburn Printing Co., Auburn, 
Alabama. 347 pp.).
 Submitted by SEAN P. GRAHAM, Auburn University De-
partment of Biological Sciences, 331 Funchess Hall, Auburn 
University, Alabama 36849, USA (e-mail: grahasp@auburn.edu); 
CHARLES KOHN, and ALEX KOHN, 2611 Wildwood Drive 
Montgomery Alabama, USA.

HEMIDACTYLUS TURCICUS (Mediterranean Gecko). USA: 
GEORGIA: SEMINOLE CO.: Brick wall of northwest corridor 
Charterhouse Inn, Bainbridge, along US Hwy 27 (30.88955°N, 
84.565433°W; WGS84/NAD83). 31 July 2009. R. Birkhead. 
Verifi ed by Craig Guyer. AUM 34917. New county record. H. 
turcicus has been documented to the north in Baker County (Jen-
sen et al. 2008. Amphibians and Reptiles of Georgia. University 
of Georgia Press, Athens, Georgia. 575 pp.), but no records exist 
from Florida counties immediately to the south (Gadsden or Leon 
counties.; Townsend and Krysko 2003. Florida Sci. 66:204–208). 
This hotel has been frequented by local and regional herpetolo-
gists (including J. Jensen) during annual Macrochelys sampling 
trips in nearby Spring Creek for the last ten+ years, yet this is the 
fi rst H. turcicus specimen collected, suggesting that at least this 
building has been recently colonized by this species within that 
time. The sudden appearance of disjunct populations corresponds 
to the stratifi ed distribution pattern for this species predicted along 
trucking routes by Townsend and Krysko (op. cit.) and Meshaka et 
al. (2006. Herpetol. Cons. Biol. 1[1]:45–50). Thanks to S. Graham 
for reviewing this note.
 Submitted by ROGER D. BIRKHEAD, Alabama Science In 
Motion, Auburn University, Alabama 36849-5414, USA; e-mail: 
birkhrd@auburn.edu

HEMIDACTYLUS TURCICUS (Mediterranean Gecko). USA: 
TEXAS: BLANCO CO.: State Highway 281, 2.99 km N of County 
Road 32 (30.094278ºN, 98.423167ºW; NAD27). 25 February 
2008. Romey Swanson, Vincent Farallo, Jeff Troy, and Glen Hood. 
Verifi ed by Toby Hibbitts, Texas Cooperative Wildlife Collection 
(TCWC 93008). Several individuals were seen under lights and 
one sub-adult was captured by hand. This individual represents the 
fi rst recorded occurrence of this species in Blanco County (Dixon 
2000. Amphibians and Reptiles of Texas: with Keys, Taxonomic 
Synopses, Bibliography, and Distribution Maps. Texas A&M Uni-
versity Press, College Station. 421 pp.). 
 Submitted by ROMEY L. SWANSON (e-mail: rs56761@txstate.
edu), VINCENT R. FARALLO, JEFF R. TROY, GLEN R. 
HOOD, and MICHAEL R. J. FORSTNER, Department of Biol-
ogy, Texas State University, San Marcos, Texas 78666, USA.

LEPIDODACTYLUS LUGUBRIS (Mourning Gecko). COSTA 
RICA: LIMÓN: Cocles, Talamanca: Gandoca-Manzanillo Wildlife 
Refuge (09.63818°N, 82.70496°W; WGS84), 3 m elev. 27 June 
2008. Charles R. Knapp. UCR 20511. Punta Uva, Talamanca: Gan-

doca-Manzanillo Wildlife Refuge (09.643806°N, 82.686639°W; 
WGS84), 1 m elev. 23 July 2008. Juan G. Abarca and Priscilla 
Alvarado. UCR 20512. Both verifi ed by Gerardo Chaves. First 
records for the Atlantic versant of Costa Rica, but its occurrence 
there was expected (Savage 2002. The Amphibians and Reptiles 
of Costa Rica. Univ. of Chicago Press, Chicago, Illinois. 934 pp.). 
The gecko in Cocles was encountered in an open-aired building 
at the Iguana Verde Foundation. The one at Punta Uva was found 
on the beach under a coconut husk. 
 Submitted by JUAN G. ABARCA (e-mail: antinosedal@yahoo.
es) and PRISCILLA ALVARADO (e-mail: priste18@yahoo.
com), Escuela de Ciencias Biológicas, Universidad Nacional, 
Heredia, Costa Rica; and CHARLES R. KNAPP, San Diego 
Zoo’s Institute for Conservation Research, Zoological Society of 
San Diego, 15600 San Pasqual Valley Road, Escondido, California 
92027, USA (e-mail: cknapp@ufl .edu).

PLESTIODON FASCIATUS (Five-lined skink). USA: GEOR-
GIA: MADISON CO.: Eugene Odum Spring Hollow property, 0.5 
km NE of intersection of Hudson River Church Rd. and Wesley 
Chapel Rd. (34.199431°N, 83.303010°W; WGS 84). 02 May 2009. 
James Moree and Charles Stoudenmire. Verifi ed by Kenneth L. 
Krysko. FLMNH 155680. New county record (Jensen et al. 2008. 
Amphibians and Reptiles of Georgia. University of Georgia Press, 
Athens. 575 pp.). This record is ca. 25.7 km NE of a 1952 record 
from Athens-Clarke County, Georgia (GMNH 28).
 Submitted by ANDREW M. DURSO, University of Georgia, 
Odum School of Ecology, Athens, Georgia 30602, USA (e-mail: 
amdurso@gmail.com); JAMES MOREE, University of Georgia, 
Odum School of Ecology, Athens, Georgia 30602, USA (e-mail: 
jmoree@uga.edu); and CHARLES STOUDENMIRE, University 
of Georgia, Franklin College of Arts & Sciences, Athens, Georgia 
30602, USA (e-mail: stoudey@uga.edu).

PLESTIODON MULTIVIRGATUS (Many-lined Skink). USA: 
NEBRASKA: VALLEY CO., 16.1 km N, 8 km E Ord (41.74043°N, 
98.81868°W; NAD 83). 02 August 2008. Greg D. Wright and Keith 
Geluso. Verifi ed by Travis Taggart. Sternberg Museum of Natural 
History, Hays, Kansas (MHP 14309, photographic voucher). First 
county record. Fills in gap along southern boundary of distribution 
in Nebraska (Lynch 1985. Trans. Nebraska Acad. Sci. 13:33–57). 
Known from adjacent Greeley County to the east (Lynch 1985. op. 
cit.). Individual was stripeless and had a tail partially regenerated. 
Stripeless individuals previously were known from Arthur, Brown, 
and Keith Counties (Lynch 1985, op. cit.).
 Submitted by GREG D. WRIGHT and KEITH GELUSO De-
partment of Biology, University of Nebraska—Kearney, Kearney, 
Nebraska 68849, USA; e-mail: gelusok1@unk.edu.

PODARCIS MURALIS (European Wall Lizard). USA: 
KENTUCKY: BOONE CO.: near confl uence of Woolper Creek 
and the Ohio River (39.0198ºN, 84.8595ºW; WGS 84). October 
2008. Scott Fennell. Verifi ed by Jeffrey M. Goessling. Cincinnati 
Museum Center Herpetology Photographic Collection (CMC HP 
5078 [digital fi le and print]). New county record (Ferner 2004. 
J. Kentucky Acad. Sci. 65[1]:1–4). An adult was found on rocks 
near shore. Anecdotal reports of others seen in area.
 Submitted by SCOTT FENNELL, Center for Applied Ecol-
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ogy, Northern Kentucky University, Highland Heights, Kentucky 
41076, USA; and JOHN W. FERNER, Department of Biology, 
Thomas More College, Crestview Hills, Kentucky 41017, USA 
(e-mail: john.ferner@thomasmore.edu).

SCINCELLA GEMMINGERI (Forest Ground Skink). MÉXICO: 
CHIAPAS: Municipality of Villa Flores: 2.3 km N of Tierra y Liber-
tad (16.2440ºN, 93.2678ºW; WGS84), 1095 m elev. 09 September 
2006. Itzel Durán Fuentes and Edmundo Perez Ramos. Museo 
de Zoología, Facultad de Ciencias, UNAM (MZFC 22725–27). 
3.3 km SE Tierra y Libertad (16.2276ºN, 93.30972ºW; WGS84), 
1294 m elev. 08 September 2006. Uri Omar García Vázquez 
and Itzel Durán Fuentes. MZFC 22728–29. All verifi ed by Luis 
Canseco Márquez. First records for Villa Flores and the Sierra 
Madre de Chiapas (in Chiapas), second series from the state, and 
extends the known range in Chiapas ca. 87 km (airline) SW from 
the Tuxtla Gutierrez-Cañon del Sumidero road, north of Tuxtla 
Gutierrez on the southern edge of the Northern Highlands region 
of Chiapas (Luna-Reyes et al. 2007. Herpetol. Rev. 30:353). The 
closest previously known locality is about 55 km NW at Rodulfo 
Figueroa, Oaxaca (MZFC 15558), which is also located in the 
Sierra Madre de Chiapas. All specimens were active during the 
day in pine forest. 
 Submitted by URI OMAR GARCÍA-VÁZQUEZ (e-mail: 
urigarcia@gmail.com), EDMUNDO PÉREZ-RAMOS, and IT-
ZEL DURÁN-FUENTES, Laboratorio de Herpetología, Museo 
de Zoología, Facultad de Ciencias, UNAM, A.P. 70-399, México 
D.F. 04510, México.

SCINCUS MITRANUS (NCN). IRAN: KHUZESTAN PROV-
INCE: Kupal dunes, sand dunes 53 km E Ahvaz via Ahvaz-Haftgel 
Road (31.2731667ºN, 49.2365ºE; no datum available; 75 m elev.). 
10 May 2001. T. J. Papenfuss. University of California, Berkeley, 
Museum of Vertebrate Zoology, MVZ 234488–91, 234535–8. 
First record for Iran. Habitat described by Anderson (1999. The 
Lizards of Iran. SSAR Contrib.  Herpetol., Vol. 15. vii + 442 pp. 
Ithaca, New York). Species known from similar habitat in Saudi 
Arabia, UAE, and Oman. Occurrence at this locality is somewhat 
surprising, as S. scincus conirostris occurs in similar habitat 90 
km to southeast. However, the two species are sympatric, if not 
syntopic, on the Arabian Peninsula. Specimens in agreement with 
those collected in UAE and with 110 specimens in the California 
Academy of Sciences, collected by John Gasperetti and others 
elsewhere on the Arabian Peninsula. 
 Submitted by HADI FAHIMI, No 1, 17 Alley, Shafa St: 
Kerman city, Kerman Province, Iran and Science & Research 
Azad University, Iran (e-mail: ha_fahimi@yahoo.com); THEO-
DORE J. PAPENFUSS, Museum of Vertebrate Zoology, Uni-
versity of California, Berkeley, California 94720, USA (e-mail: 
asiaherp@berkeley.edu); and STEVEN C. ANDERSON, Califor-
nia Academy of Sciences, San Francisco, California 94118, USA, 
and University of the Pacifi c, Stockton, California 95211, USA 
(e-mail: asaccus@aol.com).

SQUAMATA – SNAKES

AGKISTRODON CONTORTRIX (Copperhead). USA: TEN-
NESSEE: CANNON CO.: Burt Burgen Road at Cove Hill Road 

intersection (36.7311ºN, 86.1219ºW; NAD83). 24 June 2007. 
Brian T. Miller. Verifi ed by M. L. Niemiller. Adult found dead on 
road. Deposited in the Herpetology Collection at Middle Tennes-
see State University (MTSU 181S). First record for county, which 
also decreases size of conspicuous gap in records reported for 
central Tennessee (Scott and Redmond 2008. Atlas of Reptiles in 
Tennessee. Center for Field Biology, Austin Peay State University, 
Clarksville, Tennessee. Available from http://www.apsu.edu/rep-
tatlas; accessed 04 June 2009). 
 Submitted by JOSHUA A. MILLER, Sinks Miller Road, 
Bradyville, Tennessee 37026, USA; JACOB H. MILLER, Sinks 
Miller Road, Bradyville, Tennessee 37026, USA; and JOYCE L. 
MILLER, MIMIC, Middle Tennessee State University, Murfrees-
boro, Tennessee 37132, USA (e-mail: jlmiller@mtsu.edu).

AGKISTRODON PISCIVORUS (Cottonmouth). USA: TEN-
NESSEE: COFFEE CO.: Duck River (35.5ºN, 86.0ºW; datum WGS 
84). 25 July 2008. Rob Colvin. Verifi ed by Jack Sites. Brigham 
Young University, BYU 5379. Gloyd and Conant (1990. Snakes 
of the Agkistrodon Complex: A Monographic Review. Society for 
the Study of Amphibians and Reptiles, Oxford, Ohio. 614 pp.) 
and the Tennessee Reptile Atlas (http://www.apsu.edu/reptatlas/
frames_fi le.htm, accessed 27 May 2009) report the occurrence 
of an isolated, potentially introduced population of Agkistrodon 
piscivorus in Coffee County but provide no documentation. We 
were unable to locate any museum specimens of A. piscivorus from 
Coffee County (http://www.herpnet.org, accessed 30 May 2009) 
and here report a new county record, a male, with a snout to vent 
length of 79.7 cm and mass of 600 g.
 Collection was made under the authority of Tennessee Wildlife 
Resources Agency Scientifi c Collection Permit #3486. Tissue is 
available by request from the authors. 
 Submitted by BRYAN HAMILTON, 100 Great Basin National 
Park, Baker Nevada 89311, USA (e-mail: bryan_hamilton@nps.
gov); and ROBERT COLVIN, Tennessee Wildlife Resources 
Agency, Region I, 200 Lowell Thomas Dr, Jackson, Tennessee 
38301, USA.

AGKISTRODON PISCIVORUS LEUCOSTOMA (Western Cot-
tonmouth). USA: ARKANSAS: CLEBURNE CO.: Near Brewer Road 
3.37 miles NW of AR 225 (35.67192ºN, 92.15800ºW; WGS84; 
elev. 234 m). 13 Sep 2008. Thomas J. Belford. University of Kansas 
Natural History Museum (KUDA 6357). Verifi ed by William E. 
Duellman. Single specimen was found thermoregulating near the 
opening of a den site. First county record; extends range 10.11 km 
from nearest known record in Van Buren County, Arkansas (Trauth 
et al. 2004. The Amphibians and Reptiles of Arkansas. Univ. of 
Arkansas Press, Fayetteville. 421 pp.).
 Submitted by THOMAS J. BELFORD, 701 West Academy 
Avenue, Searcy, Arkansas 72143, USA; e-mail: thomasbelfordini
raq@yahoo.com.

AGKISTRODON PISCIVORUS PISCIVORUS (Eastern Cot-
tonmouth). USA: SOUTH CAROLINA: EDGEFIELD Co.: 15.5 km 
N of Edgefi eld, where SC Highway 25 crosses Turkey Creek. 100 
m E of the SC Highway 25 bridge. 20 August 2006. Photographic 
record South Carolina State Museum 2006.39.1a, 1b (photographs 
by K. Knight). Verifi ed by J. Camper. New county record (Gloyd 
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and Conant 1990. Snakes of the Agkistrodon Complex: A Mono-
graphic Review. SSAR Contrib. Herpetol., No. 6). Inland-most 
record for South Carolina, fi rst record for the central Piedmont of 
the state, fi rst record for Edgefi eld Co. A second, larger specimen 
was observed ca. 200 m downstream of the above locality on 27 
August 2006.
 Submitted by JAMES L. KNIGHT, South Carolina State Mu-
seum, 301 Gervais St., Columbia, South Carolina 29202, USA; 
e-mail: jim.knight@scmuseum.org.

CEMOPHORA COCCINEA (Scarletsnake). USA: GEORGIA: 
BARTOW CO.: White, Macedonia Road, 1.0 mi SE Macedonia Camp 
Road (34.16937°N, 84.66865°W, WGS84; elev. 304 m). 07 July 
2009. Justin T. Oguni. Verifi ed by Kenneth L. Krysko. Florida 
Museum of Natural History (photographic voucher UF 155510). 
New county record (Jensen et al. 2008. Amphibians and Reptiles 
of Georgia. University of Georgia Press. 575 pp.). Found AOR at 
2225 h surrounded by mixed pine-hardwood forest.
 Submitted by JUSTIN T. OGUNI, College of Veterinary Medi-
cine, University of Georgia, Athens, Georgia 30602, USA; e-mail: 
goonie16@gmail.com

CEMOPHORA COCCINEA COPEI (Northern Scarletsnake). 
USA: ARKANSAS: CLEBURNE CO.: Specimen was found near 
Pickens Mountain road 1.1 miles N of AR 310 (35.36305º N, 091 
52.220ºW; WGS84; elev. 95 m). 05 Jun 2009. Thomas J. Belford 
and Madison K. Price. The University of Kansas Natural History 
Museum (KUDA 6829). Verifi ed by William E. Duellman. Single 
specimen was found beneath a rock in cedar glade habitat. First 
county record; extends range 15.41 km from nearest known record 
in White County, Arkansas (Trauth et al. 2004. The Amphibians 
and Reptiles of Arkansas. Univ. Of Arkansas Press, Fayetteville. 
421 pp.).
 Submitted by THOMAS J. BELFORD, 701 West Academy 
Avenue, Searcy, Arkansas 72143, USA (e-mail: thomasbelford
iniraq@yahoo.com); and MADISON K. PRICE 244 Pickens 
Mountain Road, Searcy, Arkansas 72143, USA.

CLONOPHIS KIRTLANDII (Kirtland’s Snake). USA: ILLINOIS: 
DEKALB CO.: 2.4 km W of Sandwich. 08 October 1961. Juvenile 
specimen collected by Harlan D. Walley and deposited in the 
Michigan State University Museum. Verifi ed by James Harding. 
MSUM HE.14207. This previously overlooked specimen repre-
sents a new county record (Phillips et al. 1999. Field Guide to 
Amphibians and Reptiles of Illinois. Illinios Natural History Sur-
vey. 300 pp.). Based on the timing and format of written records, 
this specimen probably came to the Michigan State University 
Museum via Dr. Marvin “Max” Hensley who taught herpetology 
at MSU and maintained a collection in the Department of Zoology. 
Following his retirement in 1986, herpetological specimens col-
lected in the 1950s, 1960s, and early 1970s were transferred to the 
MSU Museum (Laura Abraczinska, MSU Museum, pers. comm.). 
In a conversation with RBK in spring 2008, Harlan Walley (since 
deceased) recalled collecting this specimen but was unsure how 
it ended up at MSU. 
 Submitted by RICHARD B. KING, Department of Biological 
Sciences, Northern Illinois University, DeKalb, Illinois 60115, 
USA.

COLUBER (= MASTICOPHIS) FLAGELLUM FLAGELLUM 
(Eastern Coachwhip). USA: ARKANSAS: SEARCY CO.: vic. Mull, 
~3 km S of jct AR 14 and Ramblewood Trail (36.052048°N, 
92.594601°W; WGS 84). 11 June 2009. M. B. Connior. Verifi ed 
by S. E. Trauth. Arkansas State University Museum of Zoology 
Herpetology Collection (ASUMZ 31369).. This female is a new 
county record partially fi lling a distributional hiatus among pre-
vious records in Marion, Baxter, and Stone counties in northern 
Arkansas (Trauth et al. 2004. The Amphibians and Reptiles of 
Arkansas. University of Arkansas Press, Fayetteville. 421 pp.).
 Submitted by MATTHEW B. CONNIOR, Department 
of Biological Sciences, Arkansas State University, P.O. Box 
599, State University, Arkansas 72467, USA; e-mail: matthew.
connior@smail.astate.edu.

DIADOPHIS PUNCTATUS (Ring-necked Snake). USA: GEOR-
GIA: MADISON CO.: Eugene Odum Spring Hollow property, 0.5 
km NE of intersection of Hudson River Church Rd. and Wesley 
Chapel Rd. (34.199431°N, 83.303010°W; WGS 84). 02 May 2009. 
Collected by JM and CS. Verifi ed by Kenneth L. Krysko. FLMNH 
155679. New county record (Jensen et al. 2008. Amphibians and 
Reptiles of Georgia. University of Georgia Press, Athens. 575 pp.). 
An adult D. punctatus was hand captured beneath a log at 1115 h. 
This record is ca. 29.5 km NE of a 1950 record from Athens-Clarke 
County, Georgia (GMNH 6870).
 Submitted by ANDREW M. DURSO (e-mail: amdurso@gmail.
com) and JAMES MOREE, University of Georgia, Odum School 
of Ecology, Athens, Georgia 30602, USA (e-mail: jmoree@uga.
edu); and CHARLES STOUDENMIRE, University of Georgia, 
Franklin College of Arts & Sciences, Athens, Georgia 30602, USA 
(e-mail: stoudey@uga.edu).

DRYMARCHON CAUDOMACULATUS (Falcon Indigo Snake). 
COLOMBIA: DEPARTAMENTO DE GUAJIRA: Municipio de 
Uribia, Corregimiento de Nazareth, vereda Yorijaru  12.181°N  
71.28°W (datum  MAGNA-SIRGAS), 107 m elev. M. Fernan-
dez. 12 July 2008. Colección de Herpetología, Museo de Historia 
Natural ANDES, Universidad de los Andes, Bogotá, Colombia 
(ANDES-R 169). Verifi ed by W. Wüster. Previously known from 
Falcon and Zulia states, Venezuela (Wüster et al. 2001. Herpetol. 
J. 11:157–165; Infante Rivero et al. 2005. Herpetol. Rev. 36:203). 
First country record extends range ca. 200 airline km NW from 
Falcon and 280 airline km NW from Zulia state, Venezuela.
 Submitted by JUAN SALVADOR MENDOZA and MATEO 
FERNANDEZ LUCERO, Museo de Historia Natural, Universi-
dad de los Andes, Colección de Herpetología, Bogotá, Colombia. 

EPICRATES MONENSIS GRANTI (Virgin Islands Treeboa). 
BRITISH VIRGIN ISLANDS: GREAT CAMANOE ISLAND: near 
boat dock on a stone wall in a drainage culvert (18.46293°N, 
64.53426°W; NAD83), 50 m elev. 20 October 2008. Brittany 
S. Barker. Verifi ed by J. Lazell. MPM-P 740 (photograph). First 
documented record for island. Lazell (1983. In Rhodin and Miyata 
[eds.], Advances in Herpetology and Evolutionary Biology: Essays 
in Honor of Ernest E. Williams, pp. 99–117. Mus. Comp. Zool., 
Harvard Univ., Cambridge, Massachusetts) reported a sight record, 
but without a voucher. The snake was found at night perched on 
the wall in an area surrounded by subtropical dry forest.
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 Financial support for this work was provided by The Conserva-
tion Agency through a grant from the Falconwood Foundation.
 Submitted by BRITTANY S. BARKER, Department of Biol-
ogy, University of New Mexico, Albuquerque, New Mexico 87131, 
USA (e-mail: barkerbr@unm.edu); ROBERT W. HENDERSON, 
Milwaukee Public Museum, Milwaukee, Wisconsin 53233, USA 
(e-mail: henderson@mpm.edu); and ROBERT POWELL, Avila 
University, Kansas City, Missouri 64145, USA (e-mail: Robert.
Powell@avila.edu).

FARANCIA ABACURA REINWARDTII (Western Mudsnake). 
USA: ARKANSAS: CALHOUN CO.: ~3 km N of Ouachita River on 
US 167 (33.3724°N, 925101°W; WGS 84). 27 September 2009. 
M. B. Connior. Verifi ed by S. E. Trauth. Arkansas State Univer-
sity Museum of Zoology Herpetology Collection (photo voucher 
ASUMZ 31375). DOR. This adult is a new county record fi lling 
a distributional hiatus among previous records in Dallas, Bradley, 
Ouachita, and Union counties in southern Arkansas (Trauth et al. 
2004. The Amphibians and Reptiles of Arkansas. University of 
Arkansas Press, Fayetteville. 421 pp.).
 Submitted by MATTHEW B. CONNIOR, Health and Natural 
Sciences, South Arkansas Community College, PO Box 7010, 300 
South West Avenue, El Dorado, Arkansas 71731, USA; e-mail: 
mconnior@southark.edu.

HETERODON PLATIRHINOS (Eastern Hog-nosed Snake). 
USA: WISCONSIN: BUFFALO CO.: North of Fountain City 
(44.177489°N, 91.758078°W; datum WGS84). 13 June 2009. 
Verifi ed by Erik Wild. Illinois Natural History Survey INHS 2009o 
(photograph). New county record. Fills gap in known range of 
species in Wisconsin (Casper 1996. Geographic Distributions of 
the Amphibians and Reptiles of Wisconsin. Milwaukee Public 
Museum, 87 pp.). Discovered in a residential development sur-
rounded by disturbed sand prairie/fallow grassland at the base of 
bluff habitat. 
 Submitted by JASON BECKER, W522 State Road 35, Foun-
tain City, Wisconsin, USA; PATRICK THORSELL and LISA 
THORSELL, S2887 Willow Lane, Fountain City, Wisconsin, 
USA; and JOSHUA M. KAPFER, Natural Resources Consult-
ing, Inc., 209 Commerce Parkway, PO Box 128, Cottage Grove, 
Wisconsin 53527, USA.

LAMPROPELTIS GETULA (Common Kingsnake). USA: 
GEORGIA: MADISON CO.: A live adult found at 1400 h on a snow-
drift at a private residence (34.075994°N, 83.363706°W; WGS 
84). 03 March 2009. Shelby Jarrett and  Carla Jarrett. Verifi ed by 
Kenneth L. Krysko. FLMNH 155682. A DOR adult L. getula was 
found on GA-106, 0.17 km N of intersection with Ben Crawford 
Rd (34.092558°N, 83.312641°W; WGS 84). 02 May 2009. Andrew 
M. Durso. Verifi ed by M. Elizabeth McGhee. GMNH 50117. New 
county records (Jensen et al. 2008. Amphibians and Reptiles of 
Georgia. University of Georgia Press, Athens. 575 pp.). These 
records are  ca. 18.1 km NW and 15.3 km N of a 1952 record from 
Athens-Clarke County, Georgia (GMNH 116), respectively.
 Submitted by ANDREW M. DURSO, University of Georgia, 
Odum School of Ecology, Athens, Georgia 30602, USA (e-mail: 
amdurso@gmail.com); SHELBY JARRETT, CARLA JAR-
RETT (e-mail: cjarrett@uga.edu), and JUSTIN T. OGUNI (e-

mail: goonie16@gmail.com), University of Georgia, College of 
Veterinary Medicine, Athens, Georgia 30602, USA.

LEPTOPHIS DEPRESSIROSTRIS (NCN). HONDURAS: 
GRACIAS A DIOS: Raudal Kiplatara, nuclear zone of Río 
Platano Biosphere Reserve (15.6150°N, 84.9608ºW; WGS 84), 
270 m elev. 07 August 2003. Jorge A. Ferrari. Forschungsinstitut 
Senckenberg (SMF 86015). Pomokir, nuclear zone of Río Platano 
Biosphere Reserve (15.4885°N, 84.9535W; WGS 84), 200 m elev. 
23 January 2004. Jorge A. Ferrari. SMF 86016. Both verifi ed by 
Javier Sunyer. First records for Honduras (Köhler 2008. Reptiles 
of Central America. 2nd ed. Herpeton Verlag E. Köhler, Offenbach, 
Germany. 400 pp.); McCranie et al. 2006. The Amphibians and 
Reptiles of the Honduran Mosquitia. Krieger Publ. Co., Malabar, 
Florida. 291 pp.). The nearest record is about 160 km SSW in 
Reserva Biosfera Bosawas, Jinotega, Nicaragua (Köhler 2001. 
Anfi bios y Reptiles de Nicaragua. Herpeton Verlag E. Köhler, 
Offenbach, Germany. 208 pp.). 
 Submitted by GUNTHER KÖHLER, Forschungsinstitut 
und Naturmuseum Senckenberg, Senckenberganlage 25, 60325 
Frankfurt a.M., Germany (e-mail: gkoehler@senckenberg.de); and 
JORGE A. FERRARI, Organización de Rescate y Protección de 
Reptiles y Anfi bios de Honduras, Apdo. Postal 30.724 Tocontin, 
Tegucigalpa, Honduras (e-mail: herpetoking@yahoo.com).

LEPTOPHIS DIPLOTROPIS (Pacific Coast Parrot Snake). 
MÉXICO: GUANAJUATO: Municipality of Yuriria: Cerro La 
Angostura (20.28083ºN, 101.10805ºW; WGS84), 1824 m elev. 22 
May 2006. Marina Sánchez Luna and Adriana J. González Hernán-
dez. Verifi ed by Edmundo Pérez Ramos. Colección Nacional de 
Anfi bios y Reptiles, Instituto de Biología, Universidad Nacional 
Autónoma de México, México (IBH 21959). First state record, and 
extends the range of the species ca. 146 km NE from closest known 
locality at Nuevo Urecho, Michoacán (González and Garza 2006. 
In Ramírez-Bautista et al. [eds.], Inventarios Herpetofaunísticos 
de México: Avances en el Conocimiento de su Biodiversidad, pp. 
140–151. Publ. Soc. Herpetol. Mexicana No. 3, México, D.F.). The 
snake was found in secondary vegetation next to a remnant patch of 
tropical deciduous forest. Project was supported by Fondos Mixtos 
de Conacyt-Concyteg, grant number 04-07-A-051.
 Submitted by MARINA SÁNCHEZ-LUNA, Facultad de Agro-
biología, Universidad Autónoma de Tlaxcala, Carretera Autopista 
Tlaxcala-San Martin, San Felipe Ixtacuixtla Tlaxcala, México; 
and ADRIANA J. GONZÁLEZ-HERNÁNDEZ, ELISA CA-
BRERA-GUZMÁN, and VÍCTOR H. REYNOSO (e-mail: 
vreynoso@ibiologia.unam.mx), Colección Nacional de Anfi bios 
y Reptiles, Instituto de Biología, Departamento de Zoología, Uni-
versidad Nacional Autónoma de México, Circuito Exterior Ciudad 
Universitaria, México D.F., C.P. 04510.

MICRUROIDES EURYXANTHUS (Sonoran Coral Snake). 
MÉXICO: CHIHUAHUA: Municipality of Urique: 7.2 km E of El 
Divisadero, near Río Urique (27.496389°N, 107.796°W; WGS84). 
28 July 2008. Javier Guardado. Verifi ed by Pablo Lavín. Seccion 
de Herpetología, Coleccion Científi ca de Vertebrados, Univesidad 
Autónoma de Ciudad Juárez, Colección digital (CCV-UACJ 12-29 
08). First record for the municipality, extending the range 52.38 km 
N of Batopilas, Batopilas (Lemos Espinal and Smith 2007. Anfi bios 
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y Reptiles del Estado de Chihuahua, México. UNAM-CONABIO. 
xii + 613 pp.). The snake was found at 1300 h laying on a rock 
near a small creek surrounded by gallery forest.
 Submitted by JAVIER GUARDADO and ANA GATICA-
COLIMA (e-mail: agatica@uacj.mx), Programa de Biología, 
Laboratorio de Ecología y Biodiversidad Animal, Universidad 
Autónoma de Ciudad Juárez, Estocolmo y Anillo Envolvente y 
PRONAF, CP. 32310, Juárez, Chihuahua, México.

NERODIA TAXISPILOTA (Brown Watersnake). USA: SOUTH 
CAROLINA: YORK CO.: DOR adult on West Oak Road ca. 1 km 
W. of Pennington Rd., about 1 km from Big Dutchman Creek, 
the nearest water source. 19 June 2001. Steven Fields. Verifi ed 
by Jeff Camper. Cultural and Heritage Museum of York County 
2009.015.001, photographic record. Additional sight records on fi le 
at the Cultural and Heritage Museum of York County. First record 
for York County (Gibbons and Dorcas 2004. North American 
Water Snakes: A Natural History. Univ. Oklahoma Press, Nor-
man. 438 pp.).
 Submitted by STEVEN E. FIELDS, Cultural and Heritage 
Museum of York County, Rock Hill, South Carolina 29732, USA; 
and JAMES L. KNIGHT, South Carolina State Museum, 301 
Gervais Street, Columbia, South Carolina 29202, USA (e-mail: 
jim.knight@scmuseum.org). 

NINIA ESPINALI (Espinal’s Coffee Snake). HONDURAS: 
COMAYAGUA: Parque Nacional Cerro Azul Meámbar, from the 
western side of Cerro Azul on a steep slope ca. 200 m above the Río 
de Varsovia (14.826389°N, 87.883333°W; WGS84), 1660 m elev. 
09 July 2008. Ileana R. Luque-M. and Josiah H. Townsend. Verifi ed 
by Larry David Wilson. UF 155102. First record for the Department 
of Comayagua and easternmost locality for the species, extending 
the range ca. 85 km SSE of records in Parque Nacional Cusuco, 
Cortés, and ca. 75 km N of localities in the vicinity of Guajiquiro, 
La Paz (McCranie and Wilson 1995. J. Herpetol. 29:224–232). The 
snake was found crawling at night on a steep slope in an exposed 
root mass of a tree in lower montane wet forest. 
 Submitted by ILEANA R. LUQUE-MONTES, Instituto 
Regional de Biodiversidad (IRBio), Centro Zamorano de Biodi-
versidad, Escuela Agrícola Panamericana Zamorano, Honduras (e-
mail: ileanaluquem@gmail.com); and JOSIAH H. TOWNSEND, 
School of Natural Resources and Environment, and Florida 
Museum of Natural History, University of Florida, Gainesville, 
Florida 32611-7800, USA (e-mail: jtwnsnd@ufl .edu).

OPHEODRYS AESTIVUS (Rough Greensnake). USA: GEOR-
GIA: OGLETHORPE CO.: Carlton, New Hope Vesta Road, 1.0 mi 
SE McCannon Road (33.93019°N, 82.90739°W, WGS84; elev. 
144 m). 28 April 2009. Justin T. Oguni. Florida Museum of 
Natural History (photographic voucher UF 155271). New county 
record (Jensen et al. 2008. Amphibians and Reptiles of Georgia. 
University of Georgia Press, Athens. 575 pp.). Found AOR at 
1610 h in undeveloped forest and temporary wetlands with small 
streams. WILKES CO.: Tignall, CR 184, 4.8 km E Newtown Road 
(33.89546°N, 82.79621°W, WGS84; elev. 160 m). 13 May 2009. 
Justin T. Oguni. UF 155334, photographic voucher. New county 
record (Jensen, op. cit.) Found DOR at 1518 h in undeveloped 
forest.  Both verifi ed by Kenneth L. Krysko.

 Submitted by JUSTIN T. OGUNI, College of Veterinary Medi-
cine, University of Georgia, Athens, Georgia 30602, USA; e-mail: 
goonie16@gmail.com.

OPHEODRYS VERNALIS (Smooth Greensnake). USA: NE-
BRASKA: WEBSTER CO.: Nebraska Highway 4, 3.5 km S, 5.25 
km E Bladen (40.29232°N, 98.65855°W, NAD 83). 23 July 2008. 
Keith Geluso and Greg D. Wright. Verifi ed by Travis Taggart. 
Sternberg Museum of Natural History, Hays, Kansas (MHP 14310, 
photographic voucher). First county record. Southernmost record in 
Nebraska, where it is documented from only four counties (Lynch 
1985. Trans. Nebraska Acad. Sci. 13:33–57).
 Submitted by KEITH GELUSO (e-mail: gelusok1@unk.edu), 
and GREG D. WRIGHT, Department of Biology, University of 
Nebraska—Kearney, Kearney, Nebraska 68849, USA.

OPHEODRYS VERNALIS (Smooth Greensnake). USA: 
OHIO: GREENE CO.: Bath Township. Prairie Road (39.80587°N, 
84.07247°W; WGS 84). 20 May 2009. William J. Letsche and 
Jeffrey G. Davis. Verifi ed by John W. Ferner. Cincinnati Museum 
Center (CMC 11600). New county record and fi rst record for this 
species in southwest Ohio since 1961 (Wynn and Moody 2006. 
Ohio Turtle, Lizard, and Snake Atlas. Ohio Biol. Surv. Misc. 
Contrib. No. 10, Columbus). 
 Submitted by JEFFREY G. DAVIS, Cincinnati Museum 
Center, Fredrick and Amye Geier Research and Collections Cen-
ter, 1301 Western Avenue, Cincinnati, Ohio 45203-1130, USA 
(e-mail: anura@fuse.net); and WILLIAM J. LETSCHE, 168 
Crouse Chapel Road, Chillicothe, Ohio 45601, USA (e-mail: 
salamanderhunter71@yahoo.com).

REGINA SEPTEMVITTATA (Queen Snake). USA: OHIO: 
HOLMES CO.: Prairie Township. Killbuck Marsh Wildlife Area 
County Road 1 (40.66359oN, 81.95791oW; WGS 84). 03 April 
1999. Jeffrey G. Davis. Verifi ed by John W. Ferner. Cincinnati 
Museum Center (CMC 5816). New county record (Wynn and 
Moody 2006. Ohio Turtle, Lizard, and Snake Atlas. Ohio Biol. 
Surv. Misc. Contrib. No. 10, Columbus). 
 Submitted by JEFFREY G. DAVIS, Cincinnati Museum Cen-
ter – Fredrick and Amye Geier Research and Collections Center, 
1301 Western Ave., Cincinnati, Ohio 45203-1130, USA; e-mail: 
anura@fuse.net.

STORERIA DEKAYI (Dekay’s Brownsnake). USA: OHIO: 
ADAMS CO.: West Union, Waggoner Riffle Road (38.3071ºN, 
83.46387ºW; WGS 84). 28 March 2009. Paul J. Krusling. Verifi ed 
by Jeffrey G. Davis. Cincinnati Museum Center Herpetology 
Collection (CMC HP 590–593 [digital fi les and prints]). New 
county record (Wynn and Moody 2006. Ohio Turtle, Lizard, 
and Snake Atlas. Ohio Biol. Surv. Misc. Contrib. No. 10, 
Columbus).
 Submitted by PAUL J. KRUSLING, Geier Collections and 
Research Center, Cincinnati Museum Center, 1301 Western Av-
enue, Cincinnati, Ohio 45203, USA; JEFFREY GOESSLING, 
EMILY ANNEKEN, JACOB BOTKINS, JOSHUA HORN, 
and JOHN W. FERNER, Department of Biology, Thomas More 
College, Crestview Hills, Kentucky 41017, USA (e-mail: john.
ferner@thomasmore.edu).
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STORERIA DEKAYI (DeKay’s Brownsnake). USA: OHIO: 
GALLIA CO.: Greenfield Township. C, H, and D Road (38.8058°N, 
82.5397°W; WGS 84). 04 April 2008. Jeffrey G. Davis and Paul J. 
Krusling. Verifi ed by John W. Ferner. Cincinnati Museum Center 
(CMC 11022). New county record (Wynn and Moody 2006. Ohio 
Turtle, Lizard, and Snake Atlas. Ohio Biol. Surv. Misc. Contrib. 
No. 10, Columbus). 
 Submitted by JEFFREY G. DAVIS (e-mail: anura@fuse.net) 
and PAUL J. KRUSLING (e-mail: krusling@fuse.net), Cincinnati 
Museum Center – Fredrick and Amye Geier Research and Col-
lections Center, 1301 Western Ave., Cincinnati, Ohio 45203-1130, 
USA.

STORERIA OCCIPITOMACULATA (Red-bellied Snake). USA: 
ARKANSAS: CROSS CO.: near Village Creek State Park, 6.0 mi. S 
US 64 (35.1620167°N, 90.7205833°W; WGS84; elev. 97 m). 10 
Jun 2009. Thomas J. Belford. Verifi ed by William E. Duellman. 
University of Kansas Natural History Museum (KUDA 6907–08). 
First county record, extending range 35 km from nearest known 
record in St. Francis County, Arkansas (Trauth et al. 2004, The 
Amphibians and Reptiles of Arkansas. Univ. of Arkansas Press, 
Fayetteville. 421 pp.).
 Submitted by, THOMAS J. BELFORD, 701 W Academy 
Avenue, Searcy, Arkansas 72143, USA; e-mail: thomasbelfordini
raq@yahoo.com.

TANTILLA YAQUIA (Yaqui Black-headed Snake). MÉXICO: 
SONORA: Municipality of Guaymas: SW slope of the Sierra 
El Aguaje, 5.75 km (airline) N of San Carlos (27.983573°N, 
111.083391°W; NAD27), 60 m elev. 18 December 2008. M. Bo-
gan and L. Findley. Verifi ed by Charles J. Cole. UAZ 57150-PSV 
(photo). First municipality record, extending the range ca. 222 km 
(airline) NW of the vicinity of Navojoa, Sonora (McDiarmid 1977. 
Cat. Amer. Amphib. Rept. 198.1–2) and 242 km (airline) WSW 
of Maycoba, Sonora (Lemos-Espinal et al. 2004. Bull. Chicago 
Herpetol. Soc. 39:206–213). This important biogeographical record 
marks fi rst known observation of the species from Sonoran Des-
ertscrub (Acacia willardiana, Bursera microphylla, Parkinsonia 
[=Cercidium] microphylla, and Stenocereus thurberi), and repre-
sents an isolated locality that is well removed from the main distri-
bution of T. yaquia in the Sierra Madre Occidental region where it 
occurs in oak woodland, tropical deciduous forest, and thornscrub. 
The snake was discovered on an open, south-facing rocky hillside 
located about 15 m upslope from a subtropical riparian-lined can-
yon consisting of Sabal uresana and Ficus petiolaris. 
 Submitted by MICHAEL T. BOGAN, Department of Zoology, 
Oregon State University, 3029 Cordley Hall, Corvallis, Oregon 
97331, USA; LLOYD T. FINDLEY, Centro de Investigación en 
Alimentación y Desarrollo-Unidad Guaymas, Carretera al Varadero 
Nacionál Km. 6.6, Guaymas, Sonora, Mexico 85480; and ERIK F. 
ENDERSON, Drylands Institute, PMB 405 2509 North Campbell 
Avenue, Tucson, Arizona 85719, USA (e-mail: erikenderson@msn.
com).

THAMNOPHIS SAURITUS (Eastern Ribbonsnake). USA: 
GEORGIA: ELBERT CO.: Elberton, River Road, 1.0 km W SR 
79 (33.99865°N, 82.65883°W, WGS84; elev. 135 m). 08 May 
2009. Justin T. Oguni. Verifi ed by Kenneth L. Krysko. Florida 

Museum of Natural History (photographic voucher UF 155322). 
New county record (Jensen et al. 2008. Amphibians and Reptiles 
of Georgia. University of Georgia Press, Athens. 575 pp.). Found 
AOR at 2043 h in undeveloped forest with interspersed wetlands 
and small streams. 
 Submitted by JUSTIN T. OGUNI, College of Veterinary Medi-
cine, University of Georgia, Athens, Georgia 30602, USA; e-mail: 
goonie16@gmail.com.

THAMNOPHIS SAURITIS (Eastern Ribbonsnake). USA: OHIO: 
TUSCARAWAS CO.: Wayne Township. Dundee Wilmont Road NW 
(40.59683°N, 81.61469°W; WGS 84). 13 July 2009. Greg Lipps 
Jr., Jeffrey G. Davis, and Ralph A. Pfi ngsten. Verifi ed by John W. 
Ferner. Cincinnati Museum Center (CMC 11706). New county 
record (Wynn and Moody 2006. Ohio Turtle, Lizard, and Snake 
Atlas. Ohio Biol. Surv. Misc. Contrib. No. 10, Columbus). 
 Submitted by JEFFREY G. DAVIS, Cincinnati Museum Cen-
ter – Fredrick and Amye Geier Research and Collections Center, 
1301 Western Avenue, Cincinnati, Ohio 45203-1130, USA (e-mail: 
anura@fuse.net); GREGORY J. LIPPS JR., 1473 County Road 
5-2, Delta, Ohio 43515, USA (e-mail: GregLipps@aol.com); and 
RALPH A. PFINGSTEN, Cleveland Museum of Natural History, 
1 Wade Oval, University Circle, Cleveland, Ohio 44106, USA (e-
mail: RAP@wideopenwest.com).

TROPIDOPHIS MORENOI (NCN). CUBA: CIEGO DE 
ÁVILA: Bolivia Municipality: Loma de Cunagua (22.099658°N, 
78.450001°W; WGS84). August or September 1999. O. Martínez. 
Photographic collection of the Centro de Investigaciones de Eco-
sistemas Costeros, Cayo Coco, Ciego de Ávila (CIEC 66). Morón 
Municipality: Alevinaje (22.118611°N, 78.599444°W; WGS84), 
16 m elev. 14 December 2000. E. Socarrás. CIEC 67. Sabana-
Camagüey Archipelago: Coco Key (22.498333°N, 78.461111°W; 
WGS84). 05 November 1996. O. Moreno. CIEC 150. All verifi ed 
by L. V. Moreno. First records for Ciego de Ávila Province, and 
in the case of CIEC 150, for Coco Key and the Sabana-Camagüey 
Archipelago, extending the range 75.6 km E from Caguanes, the 
only other known record at the type locality in Sancti Spiritus 
Province (Hedges 2002. Bull. Nat. Hist. Mus. London [Zool.] 
68:83–90. Three species of Tropidophis were previously known 
from Coco Key: T. melanurus (Estrada 1993. Poeyana 432:1–21); 
T. pardalis (Garrido 1976. Misc. Zool. 3:3–4); and T. semicinctus 
(Martinez-Reyes et al. 2005. Poeyana 493:1–11), so with the ad-
dition of T. morenoi, Coco Key contains the highest number of 
species among Cuban keys, being only surpassed by 12 species 
found on the mainland (Hedges, op. cit.).
 Submitted by MICHEL DOMíNGUEZ, Ave. De Niza 3, 6°A, 
03540, Alicante, Spain (e-mail: micdom2002@yahoo.es); and 
ALAIN PARADA, Centro de Investigaciones de Ecosistemas 
Costeros, Cayo Coco, Morón, CP 69400, Ciego de Ávila, Cuba 
(e-mail: alain@ciec.fi ca.inf.cu).
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New Distributional Records for Amphibians and 
Reptiles from the State of Tamaulipas, México II

WILLIAM L. FARR
Houston Zoo Inc., Department of Herpetology

1513 North MacGregor Drive, Houston, Texas 77030-1603, USA
e-mail: wfarr@houstonzoo.org

DAVID LAZCANO
Universidad Autónoma de Nuevo León, Facultad de Ciencias Biológicas

Laboratorio de Herpetología, Apartado Postal 513
San Nicolás de los Garza, Nuevo León, C. P. 66450, México

e-mail: dlazcanov@hotmail.com

and
PABLO A. LAVÍN MURCIO

Laboratorio de Biodiversidad, ICB
Universidad Autónoma de Ciudad Juárez

Ciudad Juárez, Chihuahua, C. P 32310, México
e-mail: atropoides@hotmail.com

Flores-Villela and Pérez-Mendoza (2006) presented a compila-
tion of literature citations addressing the herpetofauna of each of 
the 32 states in México, therein indicating that Tamaulipas was one 
of the most, if not the most, data defi cient states in México. Ongo-
ing fi eld surveys in Tamaulipas continue to produce noteworthy 
records and included herein is signifi cant distributional information 
on 23 species, including four new state records. The information 
presented is expressed in the same manner as established in Farr et 
al. (2007), with the addition of the museum abbreviation: Univer-
sity of Texas, Arlington, Digital Collection (UTADC). In addition 
to literature sources and our own fi eld observations, approximately 
12,000 museum records (of which about 39% have been examined 
by us) from the state were considered when creating the follow-
ing species accounts and are specifi ed in parentheses in the text 
as having been examined, or not examined, by the authors. The 
vegetation associations used here (and generally in Farr et al. 2007) 
are derived from Martin (1958), which in turn are equivalent to 
eight of the 12 vegetation zones in México recognized by Leopold 
(1950). We use the term “Chihuahuan Desert scrub” to describe 
the primary vegetation type found in the municipality of Tula and 
areas at lower elevations in the municipalities of Bustamante and 
Miquihuana. Locality coordinates and elevations of our original 
fi eld data were determined using a GPS device, but those of mu-
seum and literature records are expressed in the manner established 
by Farr et al. (2007) using topographic maps; both used map datum 
WGS84. The standard English and scientifi c names follow Liner 
and Casas-Andreu (2008). The state of Tamaulipas is divided into 
43 municipalities (equivalent to U.S. counties) and the capital of 
each is a city or town bearing the same name. In the following text, 
when referring to municipalities, they are specifi ed as such (i.e., 
Municipio Tula or municipality of Tula) and the capital community 
is referred to only by its name (e.g., Tula).

Caudata

Pseudoeurycea cephalica (Chunky False Brook Salamander). Mu-
nicipio Tula/Ocampo (near border): near Lagunas Las Hondas, 24 
km SE of Tula (22.8125°N, 99.558333°W), 1206.3 m elev. 24 Au-

gust 2006. William Farr. Verifi ed by Fernando Mendoza-Quijano. 
UANL 6461. Southernmost record for the species in Tamaulipas, 
extending its range 44 km SW from the closest reported locality 
(Martin 1958) at Agua Linda [23.066667°N, 99.233333°W], 1800 
m elev. in the Sierra de Guatemala (= El Cielo International Bio-
sphere Reserve). Two additional individuals were observed at this 
locality and all were found in or under dead logs in humid oak for-
est. Additionally, we have observed P. cephalica (and P. scandens) 
at an intermediate locality near Mexican Hwy 66 in humid oak 
forest, 15 km E of Tula (22.930833°N, 99.586111°W, 1376.4 m 
elev.) in the municipality of Tula. Martin (1958) reported a hiatus 
in the distribution of P. cephalica (and P. belli) between populations 
in the cloud forest of the Sierra de Guatemala, Tamaulipas, and 
northern Hidalgo, a distance of ca. 220 km (and P. belli populations 
near Xilitla, San Luis Potosí). The locality recorded here closes this 
gap by 20%. Wake and Lynch (1976) inferred the distribution of the 
genus (P. cephalica and/or P. belli by implication) to be continuous 
without supporting localities. Approximately 35 km to the south 
across the state line in San Luis Potosí, there is an unpublished 
record of P. cephalica (MVZ 138037, not examined by us), from 
Municipio Ciudad del Maíz: Mexican Hwy 80, 3.3 mi [5.3 km] 
E (by road) of Ciudad del Maíz (22.437063°N, 99.580134°W), 
1371.6 m elev., and Johnson et al. (1978) also recorded P. scandans 
(= P. scandens) in San Luis Potosí: 27.7 km NE Ciudad del Maíz 
[22.466667°N, 99.516667°W, 1200–1400 m elev.] in the same area, 
collectively closing this gap by 36%. Further collecting is needed 
in the Sierra Madre Oriental of southeastern San Luis Potosí to 
determine the precise distribution of P. cephalica (and P. belli and 
P. scandens) in that state, and to determine if the Tamaulipas/San 
Luis Potosí populations are in fact isolated from the Hidalgo and 
southern populations. 

Anura

Anaxyrus cognatus (Great Plains Toad). Municipio Tula: Near 
Ejido San Pablo 15 km SW of Tula (22.903056°N, 99.823056°W), 
1064 m elev. 12 October 2007. William L. Farr. Verifi ed by Fer-
nando Mendoza-Quijano. UANL 6462–63. First state records, 
easternmost locality reported in México, and a range extension of 
ca. 60–70 km SE of the nearest site in Nuevo León (Krupa 1990). 
Additional specimens were observed AOR at and near this local-
ity on this same night. The vegetation in the area is Chihuahuan 
Desert scrub. 

Anaxyrus debilis (Green Toad). Municipio Xicoténcatl: 16 km 
E of Xicoténcatl on the road to Fortín Agrario (23.041667°N, 
98.793056°W), 138.9 m elev. 18 September 2006. Toby Hibbitts, 
William Farr, and James R. Dixon. Verifi ed by Fernando Mendoza-
Quijano. UANL 6464–65. These records extend the range ca. 160 
km S on the coastal plain of Tamaulipas (Savage 1954). The map 
in Savage (1954) included only one locality from Tamaulipas (a 
literature record from the central coast) and only shaded areas 
north of that locality; most subsequent sources (e.g., Conant and 
Collins 1998; IUCN 2006; Morafka 1977) follow this distribution 
pattern. Savage (1954) also speculated that the toad may range 
into extreme northern Veracruz, as did Sanders and Smith (1951) 
without supporting localities for the area south of 6 mi. [9.6 km, 
road?] SW of Jiménez [24.15333°N, 98.552778°W, 111 m elev.] 
in central Tamaulipas. We are unaware of any confi rmed records 
from extreme northern Veracruz, or adjacent areas of San Luis 
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Potosí east of the Sierra Madre Oriental, but its occurrence there 
seems plausible based on habitat associations. We are aware of 48 
additional museum records from 16 localities within Tamaulipas 
deposited subsequent to Savage (1954) (26 specimens from nine 
localities were examined by us), and those and personal observa-
tions from throughout the coastal plain confi rm previous conten-
tions of an extended southward distribution. 

The two toads were collected from a small chorus observed in 
a roadside ditch after an early evening rain. The area is predomi-
nantly sugarcane fi elds with some elements of tropical thorn scrub 
and thorn forest. Martin (1958) speculated that this region of the 
state, which was predominantly sugarcane fi elds even then, may 
originally have included extensive grassland. 

Gastrophryne elegans (Elegant Narrow-mouthed Toad). Mu-
nicipio Ocampo: 4.5 km. N of Ocampo on the road to El Tigre 
(22.885833°N, 99.335°W), 348 m elev. 13 October 2007. William 
Farr. Verifi ed by Fernando Mendoza-Quijano. UANL 6466. This 
is the second record from the state, fi rst municipality record, and 
a 154 km range extension W from Rancho Los Colorados, 26 
km NE Aldama [22.908333°N, 97.841667°W, 5 m elev.] in the 
municipality of Aldama (Sampablo-Brito and Dixon 1998). The 
species occurs in isolated and disjunct populations on the Atlantic 
versant of México southward to Honduras, and collectively, the 
records from Tamaulipas are isolated from the nearest confi rmed 
locality ca. 280 km to the south in central Veracruz (Nelson 1972). 
We have observed G. elegans, sometimes in large choruses, in 
the municipalities of Aldama, Antiguo Morelos and Ocampo, all 
positioned on the Gulf Coastal Plain in the southern end of the 
state. Its occurrence should be anticipated in some of the adjacent 
municipalities (Altamira, El Mante, Gonzalez, Nuevo Morelos, 
and Tampico) in-between and south of the confi rmed localities in 
the state. The toad reported here was found under a dead log in 
tropical deciduous forest. 

Hypopachus variolosus (Sheep Frog). Municipio Reynosa: 30 km 
SW of junction of Hwy 40 and Hwy 2 in Reynosa (25.868333°N, 
98.459167°W), 109 m elev. 8 October 2007. William Farr. Verifi ed 
by Michael R. J. Forstner. UTADC 1943. This verifi ed record fi lls 
a distributional gap of ca. 200 km between the south Texas popu-
lation and the closest Mexican population in central Tamaulipas 
(AmphibiaWeb 2009; Conant and Collins 1998; Judd and Irwin 
2005; Santos-Barrera et al. 2008). Nelson (1974) did not discuss 
or identify a distributional gap in this species’ range in Tamaulipas, 
and in fact included a locality from this region, 28 km NNW of 
San Fernando (TCWC), although no museum number was given. 
It was probably TCWC 27722 from [Municipio San Fernando] 
17.6 mi [28.3 km] NNE, 6.5 mi [10.45 km] (road miles) NNW 
of San Fernando [25.125°N, 98.155556°W] collected by C. A. 
Ketchersid and J. R. Dixon on 31 August 1968 (examined by 
authors). Additionally, we observed a chorus of H. variolosus in 
the municipality of Méndez, 5 km N of La Noria (25.461667°N, 
98.226667°W, 60 m elev.). The lack of records from northern 
Tamaulipas probably refl ects a collecting bias or prior extirpation 
of populations in this largely agricultural area, rather than a natural 
hiatus in the species’ distribution. The frog was caught AOR after 
a rain in thorn scrub habitat. 

Lithobates catesbeianus (American Bullfrog). Municipio El Mante: 
Near Tantoyuquita, 45 km SE of Ciudad Mante (22.550278°N, 

98.574722°W), 25.2 m elev. 17 October 2007. William Farr. 
Verifi ed by Fernando Mendoza-Quijano. UANL 6467. Municipio 
González: near López Rayón, 32 km S of González (22.5325°N, 
98.397778°W), 46.8 m elev. 17 October 2007. William Farr. 
Verifi ed by Michael R. J. Forstner. UTADC 1946. Municipio 
Gómez Farías: in an irrigation canal, 8 km S of Gómez Farías 
(22.973611°N, 99.122778°W), 102.3 m elev. 23 May 2005. 
William Farr, Adam Ferguson and David Rodríguez. Verifi ed by 
Michael R. J. Forstner. UTADC 1945. New municipality records 
for each, and range extensions of 74 km NW, 56 km NW, and 145 
km NW, respectively, from the vicinity of Altamira [22.358333°N, 
99.12778°W, ca, 15 m elev.] (Morafka 1977). The vegetation 
types south of Gómez Farías are tropical deciduous and gallery 
forest, and the predominant vegetation type in the municipalities 
of González and El Mante localities is tropical thorn scrub, with 
some marshlands in low areas.

The distribution of L. catesbeianus in northeastern México and 
its purported range in Tamaulipas and the neighboring states of 
Nuevo León and Coahuila has not been carefully examined or well 
documented. Numerous publications and other sources, including 
Bury and Whelan (1984), IUCN (2006), and partial maps in Conant 
and Collins (1998) and Stebbins (2003) imply the distribution is 
widespread and continuous in Tamaulipas east of the Sierra Madre 
Oriental from the Río Grande to northern Veracruz. However, 
Morafka (1977), depicting the only map to record actual localities, 
showed one isolated site for the state in the vicinity of Altamira 
north of Tampico. Field surveys, literature, and museum records 
available to us confi rm that Morafka (1977) is most accurate. All 
locality records known to us are discussed below. 

Jean Louis Berlandier, fi de Smith et al. (2003), noted L. catesbe-
ianus in the vicinity of the Río Grande and Matamoros sometime 
between 1829 and 1851 in unpublished manuscripts now archived 
in the Smithsonian Institution. Kellogg (1932) appears to have 
published the fi rst confi rmed record of the species in Tamaulipas 
and stated the range as “probably” the coastal lowlands of Tam-
aulipas and northern Veracruz, but only documented two localities 
for México (mapped in Morafka 1977): Altamira, Tamaulipas 
(USNM 47114, verifi ed by Steve Gotte) collected by Nelson and 
Goldman in 1898 and near Cadereyta, Nuevo León (USNM 3340), 
which included three larva and two adults (not examined by us); 
the adults were later recatalogued as USNM 344032–344033, col-
lected by Couch in 1853. It appears that many subsequent authors 
accepted this presumed distribution without question. Only four 
additional museum records of L. catesbeianus from the state are 
known to us and all are from the municipality of Altamira (not 
examined by authors): AMNH A-165003, 1.6 mi. [2.5 km] NW 
Tres Marias; KU 51349–51350, 4 mi. [6.4 km] S Altamira; and 
OKMNH 26471, 9.0 mi. [14.5 km] N Tampico. Although expressed 
differently, the KU and OKMNH localities are approximately the 
same [22.358333°N, 97.891667°W, ca. 15 m elev.] and roughly 
correspond to the one Tamaulipas locality referred to in Morafka 
(1977) and Kellogg (1932). The AMNH locality is located 21 km 
NW of there [22.488889°N, 98.031944°W]. In fi eld surveys, we 
have occasionally encountered L. catesbeianus along the Texas 
border only a few kilometers south of the Río Grande in the 
northwest “panhandle” region of Tamaulipas. We also observed a 
few others and photographed one individual on 23 May 2005 in 
irrigation canals 8 km S of Gómez Farías. Locals informed us that 
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those frogs had ether escaped or were released after failed attempts 
to farm them in the area. Martin’s (1958) comprehensive surveys 
of the region did not record the species, so it can be assumed the 
introductions took place after his fi eld surveys ended in 1953. Also, 
at least 12 bullfrogs were observed in roadside ditches, ponds, 
marshes, canals, and AOR at various localities on 17 October 2007 
in the municipalities of González and El Mante.

With a distributional gap of over 375 km between records from 
the municipality of Altamira and observations from near the Río 
Grande and Matamoros from Berlandier’s and our current surveys, 
we wonder if the Altamira population may have been introduced 
there as well, and whether our new records for the species in the 
adjacent municipalities of González and El Mante refl ect dispersal 
northward and westward from that area. Nelson and Goldman’s 
1898 record (Kellogg 1932) seems early for the introduction of 
an alien species, however commercial frog farming dates back 
at least to 1914 (Randel 1914). Alternatively, the isolated and 
disjunct records for L. catesbeianus from northeastern México, 
including Berlandier’s report from Saltillo, Coahuila (Smith et al. 
2003), could represent relict populations from a formerly wider 
distribution; Sistrurus catenatus exhibits a similar distributional 
pattern in northeastern México.

We are unaware of any records from Nuevo León other than 
the Couch record (Kellogg 1932) cited above. Although we have 
not performed an exhaustive search of literature for that state we 
did query 23 institutions for records (ANSP, APSU, CAS, CM, 
CU, DMNH, UF, FMNH, KU, LACM, LSUS, MPM, MSUM, 
OKMNH, SRSU, TNHC, UANL, UAZ, UCM, UIMNH, UMMZ, 
USNM, UTEP), and these, as well as current queries of HerpNET, 
and many years of collecting and fi eld experience by one of us 
(DL), yielded no additional localities for that state other than the 
Couch (Kellogg 1932) record cited above. Similarly, Smith et al. 
(2003) noted major distributional discrepancies between what 
is commonly indicated in current literature for Coahuila versus 
actual localities; the species was not included among that state’s 
herpetofauna by Lemos Espinal and Smith (2007a).

Testudines

Trachemys venusta (Meso-American Slider). Municipio Camargo: 
below the overfl ow spillway of Presa R. Marte Gómez, 14.5 km 
SW of Camargo (26.225°N, 98.902778°W), 70.2 m elev. 21 May 
2005. William Farr, Adam Ferguson, and David Rodríguez. Verifi ed 
by Michael R. J. Forstner. UTADC 1947–50. On the road from 
El Azúcar to Santa Gertrudis 17 km SE of Camargo (26.1675°N, 
98.764167°W), 45 m elev. 14 May 2006. William Farr. Verifi ed 
by Michael R. J. Forstner. UTADC 1951–53. New municipality 
records, northernmost localities for the species, and range exten-
sions in Tamaulipas of ca. 139 km and 126 km NW, respectively, 
from the nearest record, 4.5 mi. [7.2 km] N of Santa Teresa (Seidel 
et al. 1999); recorded in Auth et al. (2000) as 4 mi. [6.4 km] N of 
Santa Teresa [Municipio San Fernando (25.335833°N, 97.875°W), 
9 m elev.]. Both localities are in thorn scrub and located in the Río 
Grande drainage. 

The overfl ow spillway of Presa Marte R. Gómez, (on the Río 
San Juan), where the fi rst specimen was found, fl ows directly 
into the Río Grande 14.5 km to the north, although most water is 
diverted into the Guillermo Rode irrigation canal before reaching 
the river. The second specimen was found 13.5 km S of the Río 

Grande, crossing a dirt road in arid thorn scrub where the nearest 
permanent surface water was the Guillermo Rode canal, located 3 
km to the east. Based on these observations, T. venusta may also 
occur in Starr County, Texas. 

The species may have been introduced to the border area 
through recreational and fi shing activities at Presa Marte R. Gó-
mez. Alternatively, the turtles may be moving northward through 
the extensive network of irrigation canals constructed in northern 
Tamaulipas over the past few decades. Another possibility is that 
the species emigrated overland from the vicinity of China, Nuevo 
León, were the headwaters of the Río San Lorenzo, a tributary of 
the Río San Fernando (Río Conchos on some maps) are separated 
from Presa El Cuchillo and Río San Juan (a Río Grande tributary) 
by a distance of ca. 10 km. Overland movements are well docu-
mented in Trachemys (Cagle 1944; Gibbons 1970, 1990). Gibbons 
et al. (1990) recorded mark and recapture distances as far as 9 km 
attributed to overland travel by turtles. Therefore, it is unclear 
if both adult individuals reported here represent members of an 
established population, a question for future research. 

Distribution maps published in Ernst (1990), Legler (1990), and 
Seidel (2002) illustrate a gap between the ranges of T. venusta 
and T. scripta in northern Tamaulipas. Legler (1990) also states 
that little suitable habitat exists in the 110 km distance between 
the Río San Fernando and Río Grande near Brownsville, Texas, 
implying a natural barrier partitioning the two species. Indeed, 
Goldman (1951) reported traveling by wagon from Matamoros to 
San Fernando, 22–25 February 1902, without crossing a stream 
and Sutton (1972) noted the absence of water in this agricultural 
area during a trip, 6–8 January 1949. It should be noted however, 
that both Goldman and Sutton passed through the area during the 
December to May dry season (Martin 1958). Iverson (1992) and 
Auth et al. (2000) subsequently recorded Trachemys localities 
in this region and Seidel et al. (1999) mapped and discussed in 
detail several T. scripta and T. venusta sites, therein identifying a 
hiatus of no more than 10 km between the ranges of the two spe-
cies. Seidel et al. (1999) concluded that because many bodies of 
water in this arid region are temporary, the two species may not 
contact each other. Although no concerted effort has been made 
on our part to identify the exact distributional limits of T. scripta 
and T. venusta, our fi eld observations are generally consistent with 
Seidel et al. (1999), who determined that T. scripta occurs up to 85 
km S of the Río Grande and that T. scripta and T. venusta do not 
hybridize. We have reservations about accepting a hiatus between 
the two species in northern Tamaulipas. Our fi eld surveys include 
multiple observations of Trachemys in this region, including T. 
scripta occurring 75 km and T. venusta occurring 90 km S of the 
Río Grande and that they do not normally inhabit the same locality 
(but see below). Although the environment between the Río San 
Fernando and the Río Grande is primarily arid, numerous smaller 
ríos, arroyos, and resacas, some with names (north to south: Río 
El Tigre, Río El Diablo, Río Las Blancas, and Arroyo El Abra), 
and others without names, as well as marshland, manmade cattle 
tanks, and numerous irrigation canals provide substantial habitat 
for Trachemys within that previously perceived distributional gap. 
It is also possible that excess irrigation water is now channeled into 
those natural waterways increasing their normal volume and sea-
sonal duration of water that would historically have been in these 
drainage systems. Field surveys revealed Trachemys and Apalone 
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spinifera living in many bodies of water, including roadside ditches, 
transected by Mexican Hwy 101 between Matamoros and San 
Fernando, and fi nding turtles crossing roads throughout the arid 
coastal plain was not unusual. Several T. scripta were observed 
in a cattle tank near a remote unpaved road in the municipality of 
Reynosa, 33 km SW junction of Hwy 40 and Hwy 2 in Reynosa 
(25.833611°N, 98.461667°W, 122.4 m elev.) near the Nuevo León 
border. Additionally, T. scripta are also known to enter brackish 
water and occupy barrier islands in Georgia and South Carolina 
(Ernst et al. 1994; Gibbons and Coker 1978). Dozens of lagunas 
of various sizes and degrees of salinity on the Gulf Coast could 
provide additional routes of dispersal in northern Tamaulipas. 

Seidel et al. (1999) suggested that differences in courtship 
behavior limit interbreeding between T. scripta and T. gaigeae in 
the Río Grande. Legler (1990) also discusses sexual dimorphism 
(foreclaw length, snout profile) and how mating differences 
separated Trachemys in Texas from Mexican species. So perhaps 
factors associated with reproductive isolation separate T. scripta 
and T. venusta in Tamaulipas? Based on the color patterns of the 
carapace, we have never observed Trachemys that appeared to 
be hybrids. Seidel et al. (1999) addressed hybrids referred to by 
Legler (1990) from “La Laca (lat. 25-6, long. 98-7)” [= La Loca, 
properly named Aguila Azteca, 25.115278°N, 98.147222°W, 50 
m elev., a locality in the Arroyo El Abra / Estero La Resaca drain-
age] and concluded that they were T. venusta. We have also never 
observed the two species occupying the same body of water, with 
the exception of the overfl ow spillway at Presa Marte R. Gomez, 
where T. scripta were observed on later occasions than the indi-
vidual T. venusta from that locality reported above, and it may well 
have been introduced. Pritchard (1979) recorded T. s. elegans as 
far south as Ciudad Victoria, Tamaulipas, but Seidel et al. (1999) 
regarded those as likely introductions. We concur with Seidel et al. 
(1999) on that point and add that we have observed other probable 
introduced T. scripta in southeastern Tamaulipas at Cenote La Poza 
Verde (22.993056°N, 98.15556°W, 180 m elev.), a recreational 
area near El Nacimiento, 8 km NW of Aldama. 

Lacertilia

Hemidactylus frenatus (Common House Gecko). Municipio Alda-
ma: Hotel Rancho Viejo in Aldama (22.921667°N, 98.073333°W), 
130 m elev. 1 June 2002. William Farr and Jerry Caraviotis. Veri-
fi ed by Michael R. J. Forstner. UTADC 1937. Municipio Antiguo 
Morelos, Antiguo Morelos (22.553889°N, 99.078056°W), 208 
m elev. 29 March 1997. David Lazcano. Verifi ed by Fernando 
Mendoza-Quijano. UANL 4479-80. Municipio El Mante: 25 
km SE of Ciudad Mante (22.5225°N, 98.861111°W), 113 m 
elev. 15 October 2007. William Farr. Verifi ed by Michael R. J. 
Forstner. UTADC 1941-42. Municipio Gonzalez: on the walls 
of the Bonito Inn in Gonzalez (22.821389°N, 98.434167°W), 
79.8 m elev. 28 October 2004. William Farr. Verifi ed by Michael 
R. J. Forstner. UTADC 1938. Municipio Ocampo: on the walls 
of Hotel Vergel in Ocampo (22.845833°N, 99.330556°W), 350 
m elev. 23 September 2006. William Farr, James R. Dixon, and 
Toby J. Hibbitts. Verifi ed by Michael R. J. Forstner. UTADC 
1940. Municipio Ocampo: Poza Madre, 4 km S of Chamal Viejo, 
11 km SE of Ocampo (22.78944°N, 99.234722°W), 228.9 m 
elev. 22 July 2006. Eli Garcia Padilla and William Farr. Verifi ed 
by Fernando Mendoza-Quijano. UANL 6468. First state records 

and northernmost localities for the Atlantic slopes of México, and 
range extensions of 140 km, 54 km, 62 km, 109 km, 97 km, and 89 
km N, respectively, from the nearest record in Ciudad Valles, San 
Luis Potosí [21.991944°N, 99.010556°W, 90 m elev.] (Marcellini 
1971). During the period since Smith and Taylor (1950) recorded 
this lizard from the vicinity of Acapulco, Guerrero, it has become 
widespread in México (Ballardo et al. 1996). 

We were unfortunately at fault during our surveys by considering 
H. frenatus to be of secondary interest because of its nonnative 
status and failed to collect adequate voucher specimens or keep 
complete records of its occurrence in other areas of the state. How-
ever, our limited information does indicate that viable populations 
were established in the municipalities of Gómez Farías, Jiménez, 
Llera, Tampico, Soto La Marina, and Jaumave, and we are certain 
it occurs in additional municipalities from Jiménez south. With the 
exception of an observation in a hotel in Jaumave (23.410278°N, 
99.386389°W, 751 m elev.), located in the Jaumave Valley within 
the Sierra Madre Oriental, all other records were from the coastal 
plain at elevations below 350 m. The hotel in Jaumave is also one 
of the very few places where we observed H. frenatus occurring 
in sympatry with H. turcicus. Eighty-eight museum records of H. 
turcicus from Tamaulipas (19 examined by us) indicate that they 
were widespread in the state by the 1970s. However, we have 
rarely observed H. turcicus south of San Fernando in the last 15 
years, suggesting that H. frenatus has displaced H. turcicus in the 
southern half of the state. 

Hemidactylus frenatus are frequently associated with human 
structures and habitation and the vast majority of our observations 
have been on hotel and restaurant walls. Because it is an invasive 
species with the potential of having a detrimental effect on the 
native fauna, a few exceptions are worth noting. At Laguna del Car-
pintero, a park in the city of Tampico (22.238889°N, 97.8575°W, 
1 m elev.) we observed two individuals while pealing bark from a 
dead tree in a densely wooded area ca. 500 m from any manmade 
structures. The El Mante specimen reported above, a juvenile, was 
found with a juvenile Sceloporus variabilis, under a cinder block in 
a dry concrete water trough and additional individuals were heard 
vocalizing in a water well about 2 m from the trough. The well and 
trough were located in thorn scrub that had been partially cleared 
for cattle grazing and completely devoid of any buildings. At the 
Poza Madre locality recorded above, situated at the end of a dead 
end road in what was otherwise undisturbed tropical deciduous and 
gallery forest, we found at least four deserted palapas supporting 
thatched roofs. The immediate area, perhaps 0.1 ha in size, had 
been cleared and intended for recreation, but appeared to be in 
a general state of abandonment. Numerous H. frenatus could be 
seen and heard vocalizing from the thatch roofs, and additional 
individuals, including the voucher specimen recorded here, were 
found inside dead logs in the immediate area. Deeper in the forest 
H. frenatus ceased to be observed, but various numbers of Scelo-
porus variabilis, Lepidophyma sylvaticum, Ameiva undulata, and 
Ctenosaura acanthura were detected there. Although H. frenatus 
is most commonly associated with human structures, it is able to 
utilize tropical deciduous forest and thorn scrub habitats, at least 
in disturbed areas. 

Coleonyx brevis (Texas Banded Gecko). Municipio Reynosa: 37 km 
SW of junction of Hwy 40 and Hwy 2 in Reynosa (25.796389°N, 
98.466667°W), 147 m elev. 13 August 2007. William Farr. Verifi ed 
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by Fernando Mendoza-Quijano. UANL 6469. The southeastern-
most locality within the species’ geographic range (Dixon 1970), 
fi rst municipality record, and a range extension of ca. 60 km S from 
the nearest locations in the vicinity of Mission/La Joya [26.2525°N, 
98.494444°W, 38.5 m elev.], Hidalgo County, Texas (Axtell 1986). 
Although this species can be assumed to occur throughout the 
northwestern “panhandle” region of Tamaulipas due to the numer-
ous records in adjacent areas of Texas and Nuevo León (Axtell 
1986; Dixon 1970, 2000), this is only the second confi rmed record 
from Tamaulipas. It was found under a tire in thorn scrub. 

Crotaphytus collaris (Eastern Collared Lizard). Municipio Miqui-
huana: on the road to La Joya de Herrera, 8.5 km SW of Miquihuana 
(23.5375°N, 99.825556°W), 1651.8 m elev. 19 September 2007. 
William Farr and Tim Burkhardt. Verifi ed by Michael R. J. Forstner. 
UTADC 1935. Municipio Bustamante: highway from El Capulin 
to Bustamante, km marker 14 (23.331944°N, 99.713333°W), 1350 
m elev. David Lazcano. 8 September 1996. Verifi ed by Fernando 
Mendoza-Quijano. UANL 4231. First municipality records that 
fi ll gaps between localities in the municipalities of Tula (Axtell 
and Webb 1995) and Jaumave (Farr et al. 2007), and confi rms 
the occurrence of C. collaris in four of the fi ve municipalities in 
Tamaulipas lying west of the Sierra Madre Oriental. Its occurrence 
should also be anticipated with near certainty at lower elevations 
in the arid canyons in the municipality of Palmillas, as these 
would be obvious dispersal routes east into the Jaumave Valley. 
The vegetation at both localities is Chihuahuan Desert scrub. Also 
of note, the color and pattern of C. collaris from Tamaulipas (22 
observed in fi eld surveys) are distinctly different from the more 
familiar Texas populations and agree with the description of C. c. 
melanomaculatus in Axtell and Webb (1995), although McGuire 
(1996) subsequently synonymized all subspecies of C. collaris. 

Crotaphytus reticulatus (Reticulate Collared Lizard). Municipio 
Reynosa: 22 km SW of the junction of Hwy 40 and Hwy 2 in 
Reynosa. (25.933056°N, 98.428056°W), 103.5 m elev. 9 Septem-
ber 2007. Tim Burkhardt and William Farr. Verifi ed by Michael 
R. J. Forstner. UTADC 1936. A range extension of 16 km E of 
the nearest record in McGuire (1996) and Montanucci (1976), 
expanding the distribution southeastward outside the panhandle 
region into northern Tamaulipas. The lizard was found perched on 
a large rock by a gravel road in thorn scrub. 

Phrynosoma orbiculare (Mountain Horned Lizard). Municipio 
Bustamante: on the road to Las Antonias, 9.5 km W of Bustamante 
(23.405°N, 99.839772°W), 2004 m elev. 12 October 2007. Wil-
liam Farr. Verifi ed by Fernando Mendoza-Quijano. UANL 6470. 
First municipality record and a range extension of 22 km SW of 
the only other confi rmed record from the state (Horowitz 1955) 
at Miquihuana [23.575°N, 99.75°W, 1860 m elev.], 80 mi. [128.7 
km] SW of Ciudad Victoria. The specimen was found DOR in high 
elevation Chihuahuan Desert scrub.

Aspidoscelis inornata (Little Striped Whiptail). Municipio Tula: 27 
km SW of Cd. Tula (22.832222°N, 99.913056°W), 1067.1 m elev. 
26 September 2006. Toby Hibbitts, James R. Dixon, and William 
Farr. Verifi ed by Fernando Mendoza-Quijano. UANL 6471. First 
confi rmed record for the state and a range extension of 30 km NE 
from the closest known locality in San Luis Potosí (Chaney and 
Liner 1995). Although maps in Wright (1994) and Axtell (1994) 

depict the distribution of the species in Tamaulipas, neither pro-
vided specifi c localities or data verifying that conclusion. Most 
publications, both prior and subsequent to 1994, do not record the 
species in the state (e.g., Axtell 1961; Conant and Collins 1998; 
Degenhardt et al. 1996; Lemos Espinal and Smith 2007a, 2007b; 
Smith and Smith 1976; Smith and Taylor 1966; Stebbins 2003; 
Walker et al. 1996; Wright 1968; Wright and Lowe 1993). We have 
only observed C. inornata in the municipality of Tula, in extreme 
southwestern Tamaulipas, in Chihuahuan Desert scrub; however, 
it is locally very abundant in that area. 

Gerrhonotus infernalis (Texas Alligator Lizard). Municipio Soto 
La Marina: 14 km SW of Soto La Marina on the “old” highway 
70, in the northeastern foothills of the Sierra de Tamaulipas 
(23.655278°N, 98.339444°W), 228.9 m elev. 9 October 2005. 
William L. Farr. Verifi ed by Fernando Mendoza Quijano. UANL 
6437. A range extension of 110 km E from the closest locality in 
the vicinity of Gómez Farías, 1 km WNW of Pano Ayuctle, ca. 150 
m elev. [23.123611°N, 99.165278°W] (Martin 1958). The eastern-
most locality in Tamaulipas and the fi rst record from the isolated 
Sierra de Tamaulipas (Good 1988, 1994). This specimen was found 
DOR in localized tropical deciduous forest that occurs at lower 
elevations of the Sierra de Tamaulipas between the thorn scrub of 
the coastal plain and pine-oak forest of higher elevations. 

Serpentes

Coniophanes fi ssidens (Yellow-bellied Snake). Municipio Tula/
Ocampo (near border): on the trail from Emperadores Aztecas to 
Lagunas Las Hondas, 31 km SE of Tula. (22.790833°N, 99.54°W), 
1228.2 m elev. 19 July 2006. Eli García Padilla and William Farr. 
Verifi ed by Jonathan Campbell. UTADC 1930–34. Northernmost 
record for the species in México, fi rst state record, and a range 
extension of 28 km NW from the closest known locality at El 
Salto, San Luis Potosí [22.586111°N, 99.383333°W, 450 m elev.] 
(Taylor 1953). This snake was found inside a large decaying log 
in humid oak forest. In the course of researching this account, it 
became apparent that, as Myers (1969) indicated 40 years ago, 
C. fi ssidens is in need of an updated review, as Bailey (1939) and 
Fisher (1968; unpubl. thesis) were the last complete evaluations 
of this species (Lee 1996; Savage 2002; Wilson and Meyer 1985). 
The most widespread species in the genus, C. fi ssidens, reportedly 
ranges from Ecuador (Cadle 1989) northward into México. How-
ever, there has been confusion regarding the actual distributional 
range on the Atlantic versant of México, with various authors (e.g., 
Campbell 1998; Köhler 2008; Köhler et al. 2006; Lee 2000; Peters 
and Orejas-Miranda 1970) describing the northern limit as southern 
Veracruz, central Veracruz, or San Luis Potosí. 

Lampropeltis mexicana (San Luis Potosí Kingsnake). Municipio 
Jaumave: On the road to Avila y Urbina, 31 km NW of Jaumave 
(23.601944°N, 99.6025°W), 1703 m elev. 15 October 2006. Wil-
liam Farr and Andrew Godambe. Verifi ed by Fernando Mendoza-
Quijano. UANL 6472. The second state and fi rst municipality 
record and a range extension of 16 km E from the only published 
locality for species in Tamaulipas at Miquihuana [23.574722°N, 
99.752222°W, 1833 m elev.], the type locality of L. thayeri 
(Garstka 1982; Gehlbach 1967; Loveridge 1924). The snake was 
found under a rock in dry pine-oak forest. Bryson et al. (2007) 



Herpetological Review 40(4), 2009464

recently presented evidence that L. mexicana is polyphyletic, with 
the implication that populations in the Sierra Madre Oriental of 
Tamaulipas are not conspecifi c with L. mexicana. 

Pantherophis bairdi (Baird’s Rat Snake). Municipio Hidalgo: road 
to Conrado Castillo (24.018333°N, 99.484167°W) [1200 m elev., 
44 km NW of Ciudad Victoria]. 18 October 2001. Pablo A. Lavín 
Murcio. Verifi ed by Fernando Mendoza-Quijano. UTADC 1956. 
Municipio Victoria: 10 mi. [16.09 km] SW of Ciudad Victoria on 
Rt. 101 [ca. 23.6°N, 99.2°W, 1200 m elev.]. 22 September 1969. 
T. W. Walker. Verifi ed by Juan E. de Jesus. AMNH R 104464. 
New municipality records for each, fi rst confi rmed records from 
the Sierra Madre Oriental of Tamaulipas, and range extensions of 
87 km SW, and 115 km SW, respectively, from the only confi rmed 
records from Tamaulipas in the Sierra San Carlos (Schulz 1996). 
Although Lemos Espinal and Smith (2007a) included the Sierra 
Madre Oriental of Tamaulipas to be within the species range, no 
locality data were provided. In addition to the records above, Alan 
Kardon (pers. comm.) showed us photographs of P. bairdi he ob-
served in the vicinity of Las Joyas de Miquihuana [ca. 11 km N 
of La Peña, 23.65°N, 99.7°W, 2900 m elev.] in the municipality 
of Miquihuana, confi rming its occurrence there. The vegetation at 
the Hidalgo and Miquihuana municipality localities is dry pine-oak 
and juniper forest, and oak forest at the site in the municipality of 
Victoria. The localities recorded here, combined with three records 
from the Sierra San Carlos (specimens examined by Lawson and 
Lieb 1990, and mapped in Schulz 1996) collectively represent 
every record of P. bairdi from Tamaulipas known to us. We sus-
pect that these localities represent the southern limit of the species 
distribution, but the occurrence of this uncommon and secretive 
snake cannot be ruled out from high elevation areas supporting 
pine, oak, and juniper habitats farther south in the municipalities 
of Bustamante, Palmillas, and Tula.

Rhadinaea gaigeae (Gaige’s Pine Forest Snake). Municipio Ca-
sas: 8 km N of Rancho La Sauceda in the Sierra de Tamaulipas 
[50 km N of Manuel] (23.197222°N, 99.340833°W), [1140 m 
elev.]. 21 January 2005. Gilberto Herrera. Verifi ed by Fernando 
Mendoza-Quijano. UTADC 1957. First record from the isolated 
Sierra de Tamaulipas, easternmost record in the state (Myers 1974), 
and range extension of 88 km E from the nearest localities in the 
Sierra de Guatemala (Martin 1958). The vegetation in the area is 
predominately pine-oak forest. 

Tantilla atriceps (Mexican Black-headed Snake). Municipio Tula: 
Las Cruces (= Colonia Agrícola), 25 km S of Tula (22.765556°N, 
99.679722°W), 1021.8 m elev. 17 July 2006. William Farr and Eli 
García Padilla. Verifi ed by Fernando Mendoza-Quijano. UANL 
6473. The fi rst confi rmed record from southwestern Tamaulipas 
(an isolated population is recorded from the Sierra de San Carlos 
in the north-central region of the state) and a range extension of 
ca. 60 km W from the closest known locality in San Luis Potosí 
(Cole and Hardy 1981, 1983). The snake was found under a stone 
near abandoned buildings surrounded by Chihuahuan Desert scrub 
vegetation. 

Tantilla wilcoxi (Chihuahuan Black-headed Snake). Municipio 
Bustamante: Near La Joya de Herrera, 7 km W of the town of 
Bustamante (23.420278°N, 99.820278°W), 1916.4 m elev. 19 
September 2007. Tim Burkhardt and William Farr. Verifi ed by Fer-
nando Mendoza-Quijano. UANL 6474. First record for Tamaulipas 

and a range extension of ca. 125 km SE of the nearest locality in 
Nuevo León (Liner 1983). The snake was found under a rock in 
a pasture surrounded by Chihuahuan Desert scrub that contained 
scattered juniper trees. 

Trimorphodon tau (Mexican Lyresnake). Municipio Palmillas: on 
the road to Miquihuana, 10.5 km N of Cd. Palmillas (23,3925°N, 
99.605833°W), 1520.7 m elev. 12 October 2007. William Farr. 
Verified by Fernando Mendoza-Quijano. UANL 6476. First 
municipality record and range extension of 40 km NW from the 
nearest locality at La Joya de Salas [23.172222°N, 99.3°W] in the 
Sierra de Guatemala (Martin 1958). It is also the fi rst published 
record from the plateau and interior canyons and valleys of the 
Sierra Madre Oriental of Tamaulipas, although museum records 
(not examined by authors) collected subsequent to McDiarmid 
and Scott (1970) are from interior localities. Other publications 
following McDiarmid and Scott (1970) have reported northward 
range extensions for the species in Tamaulipas and Nuevo León 
(e.g., Blody et al. 1987; Contreras-Lozano et al. 2007; Dundee 
and Liner 1997; Lazcano et al. 1992; Nevárez 1999). This snake 
was found DOR in Chihuahuan Desert scrub containing some 
scattered juniper trees. 

Tropidodipsas fasciata (Banded Snail Sucker). Municipio Hidalgo: 
12 km W of Villa Hidalgo, on the road to El Chorrito (24.251944°N, 
99.558056°W), 450 m elev. 27 September 2006. Toby Hibbitts, 
William Farr, and James R. Dixon. Verifi ed by Fernando Men-
doza-Quijano. UANL 6475. Northernmost record for the species 
and a range extension of 72 km NW from the closest recorded 
locality reported by Jackson (1971) from 25.7 km NNE of Ciudad 
Victoria near Parque Nacional Río Corona, Hwy 101 and Río 
Corona (22°56'N, 98°56'W [coordinates in error, this locality is 
23°56'N, 98°56'W = 23.933333°N, 98.933333°W, 140 m elev.]). 
The Jackson (1971) locality was later mapped in Kofron (1987). 
The habitat west of Villa Hidalgo, where this specimen was found 
DOR, is located near the base of the Sierra Madre Oriental where 
the mountains abruptly rise from the arid coastal plain. The canyons 
and surrounding landscape at the base of the eastern Sierra Madre 
Oriental, ranging as far north as the Iturbide/Linares Canyon in 
Nuevo León, support a narrow and sometimes disjunct band of 
relatively lush vegetation with elements of tropical deciduous and 
gallery forest. In addition, Parque Nacional Río Corona has been a 
popular destination for U.S. biologists and bird watchers, but has 
never been offi cially designated a national park by the Mexican 
Government. 

Micrurus tener (Texas Coral Snake). Municipio Jaumave: on the 
road to Avila y Urbina, 13.5 km NW of Jaumave (23.435556°N, 
99.510278°W), 1120.5 m elev. 17 September 2007. Tim Burkhardt 
and William Farr. Verifi ed by Fernando Mendoza-Quijano. UANL 
6477. Municipio Tula: 16 km SW of Tula near Ejido San Pablo 
(22.900556°N, 99.827778°W), 1066 m elev. 12 October 2005. 
William Farr and Tiffany Kosch. Verifi ed by Michael R. J. Forst-
ner. UTADC 1944. The fi rst records of this species occurring in 
and west of the Sierra Madre Oriental in Tamaulipas, and range 
extensions of ca. 51.5 km SW for the Jaumave municipality record, 
and ca. 60 km W for the Tula municipality record (Campbell and 
Lamar 2004; Roze 1996). These records partially fi ll a gap in this 
species’ distribution on the Mexican Plateau between populations 
to the north in eastern Coahuila and to the south in Guanajuato, 
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Querétaro, and Morelos (Campbell and Lamar 2004). Hernández-
Ibarra (2005) and Hernández-Ibarra and Ramírez-Bautista (2006) 
also recorded M. tener from the municipality of Guadalcázar, San 
Luis Potosí adjacent to municipality of Tula, Tamaulipas, but did 
not provide locality details. The Jaumave municipality record was 
collected DOR in a canyon rising from the western slope of the 
Jaumave Valley where the vegetation transitions from thorn scrub 
to dry pine-oak and juniper forest. The Tula municipality record 
was found crawling at night in Chihuahuan Desert scrub. 
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 Until recently, the diversity and distribution patterns of the her-
petofauna within the state of Puebla, México, were not well known 
(Canseco-Márquez et al. 2000). However, with the discovery of 

new distributional records (e.g., Canseco-Márquez et al. 2003, 
2004, 2005; Canseco-Márquez and Gutiérrez-Mayén 2006; García-
Vázquez et al. 2006; Solano-Zavaleta et al. 2006) and descriptions 
of new species (Canseco-Márquez et al. 2002; Canseco-Márquez 
and Smith 2004; Parra-Olea et al. 2004), the number of amphib-
ians and reptiles known to occur within the state has increased 
signifi cantly. There continue to be mostly unexplored regions in 
Puebla, one of which was, until recently, the Sierra Negra located 
in the southeastern portion of the state. 

 During 2006 and 2007 we conducted fi eld trips to the Sierra 
Negra and verifi ed 18 new records for Puebla (9 amphibians and 
9 reptiles) and confi rmed 16 other noteworthy distributional ac-
counts (5 amphibians and 11 reptiles). Collections were made by 
the authors, all verifi ed by Alberto Mendoza Hernández, and all 
vouchers were deposited in the collection of Museo de Zoología, 
Facultad de Ciencias, UNAM (MZFC). All locality coordinates 
were taken with a Garmin GPS unit, using map datum WGS84. 
Distances between localities are airline measures. Common and 
scientifi c names, unless more recently revised, follow those found 
in Liner and Casas-Andreu (2008). Species listed are arranged in 
alphabetical order by their family names. Vegetation classifi cation 
follows Rzedowski (1978).

New State Records
Anura

Incilius valliceps (Southern Gulf Coast Toad). Municipality of 
Eloxochitlán: 2 km SW of La Pedrera (18.4856ºN, 96.857ºW), 
123 m elev. 26 July 2006. MZFC 20499-50. Along Rancho Nuevo-
Tepeyac Road (18.487ºN, 96.866ºW), 125 m elev. 27 July 2006. 
MZFC 20520. Municipality of Tlacotepec de Díaz: Tlacotepec de 
Díaz (18.4058ºN, 96.845ºW), 255 m elev. 29 June 2007. MZFC 
21958–59. These records fi ll gaps between localities in adjacent 
Oaxaca and Veracruz (Mendelson 1998). All vouchers, except 
MZFC 20520, were found in water pools either in solitary or as 
amplexing pairs. All localities contained tropical semideciduous 
forest. 

Hyalinobatrachium fl eischmanni (Fleischmann’s Glass Frog). 
Municipality of Eloxochitlán: Tepequezquiapan (18.4862°N, 
96.916°W), 1041 m elev. 27 June 2007. MZFC 20529, 21948–50. 
These records extend the known range about 78 km NW from 
localities in northern Oaxaca (Lips et al. 2004). All frogs were 
found calling while sitting on leaves in cloud forest. 

Eleutherodactylus leprus (Leprus Chirping Frog). Municipality of 
Zoquitlán: along El Tepeyac-Tlacotepec de Díaz Road (18.4443°N, 
96.857°W), 91 m elev. 26 July 2006. MZFC 20507. A range exten-
sion of ca. 74 km SE of Coyame, Veracruz, fi lling a gap between 
localities in central Veracruz and northern Oaxaca (Lynch 1970). 
The frog was found calling from a tree branch in tropical evergreen 
forest. 

Agalychnis callidryas (Red-eyed Leaf Frog). Municipality of 
Tlacotepec de Díaz: along El Tepeyac-Tlacotepec de Díaz Road 
(18.4247ºN, 96.851ºW), 115 m elev. 26 July 2006. MZFC 20501, 
20508, 20516. This locality represents a range extension of about 
131 km WNW of Los Mangos, Playa Escondida, in Central Ve-
racruz (Duellman 2001). All frogs were males found calling from 
branches of bushes located near a pond surrounded by tropical 
semideciduous forest. 
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Dendropsophus microcephalus (Small-headed Treefrog). Munici-
pality of Tlacotepec de Díaz: along Tepeyac-Tlacotepec de Díaz 
Road (18.418ºN, 96.854ºW), 107 m elev. 27 July 2006. MZFC 
20503, 20509, 20510, 20519. This locality represents a range ex-
tension of about 178 km W of 2.4 km N Juan Díaz Covarrubias, 
the nearest locality known in central Veracruz (Duellman 2001). 
The frogs were found in tropical semideciduous forest.

Ptychohyla zophodes (Gloomy Mountain Stream Frog). Municipal-
ity of Eloxochitlán: 1 km S Eloxochitlán (18.5098°N, 96.95°W), 
1332 m elev. 27 July 2006. MZFC 22150. A range extension of 50 
km NE of the type locality, 16.1 km W of Jalapa de Díaz, on the 
Gulf versant of northern Oaxaca (Campbell and Duellman 2000). 
The frog was found calling from a tree branch in cloud forest. 

Smilisca cyanosticta (Blue-spotted Mexican Treefrog). Municipal-
ity of Eloxochitlán: Tepequezquiapan (18.4862°N, 96.916°W), 
1041 m elev. 27 June 2007. MZFC 20530. The record extends the 
range ca. 105 km W of Dos Amates, in central Veracruz (Duellman 
2001). The frog was found calling from a pond in cloud forest. 

Leptodactylus melanonotus (Sabinal Frog). Municipality of 
Tlacotepec de Díaz: along El Tepeyac-Tlacotepec de Díaz Road 
(18.423ºN, 96.851ºW), 133 m elev. 29 June 2006. MZFC 22151. 
First verifi ed record from Puebla, extending the known range 86 km 
NW from the nearest locality at Tuxtepec, Oaxaca (Juárez-López 
et al. 2006). The species was reported from Puebla by Smith and 
Taylor (1966), but they mentioned no specifi c locality. The speci-
men was found in tropical semideciduous forest.

Lithobates vaillanti (Vaillant’s Frog). Municipality of Tlacotepec 
de Díaz: Tlacotepec de Díaz (18.4058°N, 96.845°W), 255 m 
elev. 29 June 2007. MZFC 21961. This record represents a range 
extension of about 48.5 km SW from the nearest known locality 
at Córdoba, Veracruz (Hillis and de Sá 1988). The frog was found 
in a patch of tropical semideciduous forest. 

Lacertilia

Anolis cymbops (Cope’s Veracruz Anole). Municipality of Eloxo-
chitlán: Tepequezquiapan (18.4862ºN, 96.916ºW), 1041 m elev. 27 
July 2006. MZFC 22173. This record extends the known range ca. 
45 km S from Cuautlapan, Veracruz (Nieto-Montes de Oca 1994). 
The specimen was captured in cloud forest.

Anolis tropidonotus (Greater Scaly Anole). Municipality of Eloxo-
chitlán: El Crucero (18.4887ºN, 96.887ºW), 569 m elev. 26 July 
2006. MZFC 22171. Tepequezquiapan (18.4749ºN, 96.918ºW), 
978 m elev. 27 June 2007. MZFC 21952. El Tepeyac (18.4877ºN, 
96.854ºW), 94 m elev. 29 June 2007. MZFC 20538, 21954–55. 30 
June 2007. These records extend the known range ca. 44 km SE 
from Cuautlapan, Veracruz (Luna-Reyes 2006). All lizards were 
found in a tropical semideciduous forest.

Sphenomorphus cherriei stuarti (Stuart’s Brown Forest Skink). 
Municipality of Eloxochitlán: Tepequezquiapan (18.4862ºN, 
96.916ºW), 1041 m elev. 28 June 2007. MZFC 22178. Extends 
the known range ca. 45 km SE from Potrero Viejo, Cuautlapan, 
Veracruz (Smith and Taylor 1966). The lizard was captured in a 
tropical semideciduous forest.

Xenosaurus grandis (Knob-scaled Lizard): Municipality of Eloxo-
chitlán: Tepequezquiapan (18.4749ºN, 96.918ºW), 978 m elev. 27 
June 2007. MZFC 22176. Extends the known range of the species 

ca. 47 km SE from Orizaba, Veracruz (King and Thompson 1968). 
The specimen was found in a tropical semideciduous forest.

Serpentes

Lampropeltis triangulum polyzona (Atlantic Central American 
Milksnake). Municipality of Eloxochitlán: Tepequezquiapan 
(18.4862ºN, 96.916ºW), 1041 m elev. 28 June 2007. MZFC 22157. 
Extends the range ca. 104 km S from Xico, Veracruz (Perez-Hi-
gareda and Smith 1991). The specimen was collected in tropical 
semideciduous forest.

Leptodeira polysticta (Small-spotted Cat-eyed Snake). Municipal-
ity of Eloxochitlán: Tepequezquiapan (18.4862ºN, 96.916ºW), 
1041 m elev. 28 June 2007. MZFC 20533. This record extends 
the known range ca 40 km S from Amatlan de los Reyes, Veracruz 
(Perez-Higareda and Smith 1991). The snake was captured in a 
tropical semideciduous forest.

Oxyrhopus petola (Calico False Coral Snake). Municipality of 
Eloxochitlán: Tepequezquiapan (18.4862ºN, 96.916ºW), 1041 m 
elev. 28 June 2007. MZFC 21953. This record extends the known 
range ca. 168 km NW from Hueyapan, Veracruz (Perez-Higareda 
and Smith 1991). The specimen was captured in a tropical semi-
deciduous forest.

Micrurus diastema (Variable Coralsnake). Municipality of Eloxo-
chitlán: Tepequezquiapan (18.4862ºN, 96.916ºW), 1041 m elev. 
No specifi c date. MZFC 19735. A range extension of about 39 km 
N of Cuauhtémoc, Córdoba, Veracruz (Júarez-López et al. 2006). 
The snake was found in tropical semideciduous forest.

Typhlops tenuis (Coffee Blindsnake). Municipality of Eloxochit-
lán: El Tepeyac (18.4877ºN, 96.854ºW), 94 m elev. 30 June 2007. 
MZFC 22152. Extends the range 47 km S from Cordoba, Veracruz 
(Perez-Higareda and Smith 1991). The specimen was collected in 
tropical semideciduous forest.  

Range Extensions
Anura

Craugastor loki (Rana del Volcan San Martin): Municipality of 
Eloxochitlán: Tepequezquiapan (18.4749ºN, 96.918ºW), 978 m 
elev. 27 June 2007. MZFC 20531–32. Municipality of Tlacotepec 
de Díaz: El Tepeyac (18.423ºN, 96.851ºW), 133 m elev. 29 June 
2007. MZFC 21960. 1 km S of Tlacotepec de Díaz (18.4058ºN, 
96.845ºW), 255 m elev. 29 June 2007. MZFC 21962. Together, 
these comprise the second, third, and fourth records for Puebla and 
represent a ca. 53 km NW range extension from the closest known 
locality at San Jose Tenango, Oaxaca (Lynch 2000). The closest 
known Puebla record is from Cuetzalan del Progreso, about 180 
km NW of our localities (Canseco-Márquez and Gutiérrez-Mayén 
2006; as C. rhodopis). The frogs were found in leaf litter in tropical 
semideciduous forest. 

Craugastor pygmaeus (Pigmy Robber Frog). Municipality of 
Coyomeapan: road to Coyomeapan near Tilancingo stream 
(18.393ºN, 97.068ºW), 2530 m elev. 8 July 2008. MZFC 22280. 
Southernmost record for Puebla, and about a 172 km NNW range 
extension in the state from Ocotlán de Betancourt, Municipality 
of Tlatlauquitepec, Sierra Norte de Puebla, and bridges the distri-
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butional gaps between reported localities in Oaxaca and Veracruz 
(Solano-Zavaleta 2008). 

Ecnomiohyla miotympanum (Small-eared Treefrog). Municipal-
ity of Eloxochitlán: along Eloxochitlán-Tlacotepec de Díaz Road 
(18.4862°N, 96.916°W), 1041 m elev. 27 July 2006. MZFC 
22148–49, 22154–56. Bridges a distributional gap between Xo-
cayucan, Municipality of Tlatlauquitepec, Sierra Norte de Puebla, 
168 km NNW (Solano-Zavaleta 2008) and along Puente de Fierro 
Road at Río Eloxochitlán in northern Oaxaca, 38 km S (Duellman 
2001). The specimens were collected in cloud forest.

Scinax staufferi (Stauffer’s Long-nosed Treefrog). Municipality 
of Tlacotepec de Díaz: along Tepeyac-Tlacotepec de Díaz Road 
(18.418ºN, 96.854ºW), 107 m elev. 27 July 2006. MZFC 20502, 
20517–18. Southernmost record for Puebla, extending the range ca. 
42 km from a site located 40 km W of Orizaba, Veracruz (Duellman 
2001). The frog was found in tropical semideciduous forest.

Leptodactylus fragilis (White-lipped Frog). Municipality of 
Tlacotepec de Díaz: along El Tepeyac-Tlacotepec de Díaz Road 
(18.4247ºN, 96.851ºW), 115 m elev. 26 July 2006. MZFC 22153. 
Municipality of Eloxochitlán: Ejido el Tepeyac (18.4877ºN, 
96.854ºW), 94 m elev. 29 June 2007. MZFC 22158. Southernmost 
record for Puebla and a range extension of ca. 184 km NNW of the 
other reported locality in the state, Municipality of Cuetzalan del 
Progreso, Sierra Norte de Puebla (Canseco-Márquez and Gutiér-
rez-Mayén 2006) and ca. 40 km SW from the closest localities 
in central Veracruz (Heyer et al. 2006). The frogs were found in 
tropical semideciduous forest.

Lacertilia

Corytophanes hernandezii (Hernandez’s Helmeted Basilisk). Mu-
nicipality of Eloxochitlán: El Tepeyac (18.4877ºN, 96.854ºW), 94 
m elev. 30 June 2007. MZFC 20543. Southernmost record for the 
state and ca.193 km NNW range extension from the only other Pue-
bla locality at Quetzapa, Tlatlauquitepec (Solano-Zavaleta 2008). 
The specimen was captured in a tropical semideciduous forest.

Hemidactylus frenatus (Common House Gecko). Municipality 
of Tlacotepec de Díaz: La Pedrera (18.4877ºN, 96.854ºW), 87 m 
elev. 26 July 2006. MZFC 20498. Municipality of Eloxochitlán: El 
Tepeyac (18.493ºN, 96.837ºW), 94 m elev. 30 June 2007. MZFC 
20540, 21985. Southernmost records for the state that fi ll a gap 
between Mixteca de Puebla, Puebla (ca. 171 km WNW) (García-
Vázquez et al. 2006) and Agustín Millán, Orizaba, Veracruz (ca. 
47 km N) (Vázquez-Cisneros 2006). The lizards were collected on 
the walls of a house located in a tropical semideciduous forest.

Sceloporus variabilis (Rose-bellied Lizard). Municipality of 
Eloxochitlán: along Rancho Nuevo-El Tepeyac Road (18.487°N, 
96.866°W), 125 m elev. 1 July 2007. MZFC 20542. El Tepeyac 
(18.4877ºN, 96.854°W), 94 m elev. 29 June 2007. MZFC 22159. 
Southernmost records for the state, extending the known distribu-
tion in Puebla 169 km SSE of Xocayucan, Tlatlauquitepec (So-
lano-Zavaleta 2008). The nearest known locality is Coscomatepec, 
Veracruz, located about 66 km NNE of our localities (Mendoza-
Quijano et al. 1998).

Anolis laeviventris (White Anole). Municipality of Eloxochitlán: 1 
km W of Eloxochitlan (18.5098ºN, 96.95ºW), 1041 m elev. 27 July 

2006. MZFC 22175. Southernmost record for the state, extending 
the known range in Puebla 172 km SE of Caltepec, Tlatlauquitepec 
(Solano-Zavaleta 2008), and 44 km S of the nearest known local-
ity at Orizaba, Veracruz (Mendoza-Quijano and Nieto-Montes de 
Oca 1995). The specimen was captured in tropical semideciduous 
forest.

Anolis sericeus (Silky Anole). Municipality of Tlacotepec de Díaz: 
Tlacotepec de Díaz (18.4058°N, 96.845°W), 255 m elev. 29 June 
2007. MZFC 21957. Southernmost record for the state extending 
the range ca. 55 km S of the closest known locality at Cordoba, 
Veracruz, and also fi lls a gap between more northern localities in 
Puebla and Veracruz, and in Oaxaca (Lee 1980). The specimen 
was captured in a tropical semideciduous forest. 
Scincella silvicola (Taylor’s Ground Skink): Municipality of 
Eloxochitlán: 2 km E of El Tepeyac (18.487ºN, 96.866ºW), 125 m 
elev. 27 July 2006. MZFC 22172. Southernmost record for Puebla, 
extending the known range in the state 160 km SE of Tzinacapan, 
Cuetzalan del Progreso (García-Vázquez 2003), and ca. 44 km S 
of the nearest locality at San Lorenzo, Córdoba, Veracruz (Taylor 
1937). The specimen was captured in a tropical semideciduous 
forest. 
Ameiva undulata (Rainbow Ameiva): Municipality of Eloxochit-
lán: 2 km E of El Tepeyac (18.487ºN, 96.866ºW), 125 m elev. 1 
July 2007. MZFC 20541. Previously known only from the northern 
part of the State (Echternacht 1971), and a range extension of ca. 
43 km S from the closest known locality at Cuautlapan, Veracruz. 
The specimen was captured at roadside in a remnant patch of 
tropical semideciduous forest.

Serpentes

Geophis semidoliatus (Broken-ringed Earth Snake). Municipality 
of Eloxochitlán: Tepequezquiapan (18.4862°N, 96.916ºW), 1041 
m elev. 28 June 2007. MZFC 22177. Southernmost record for the 
state. Previously only known from Puebla ca. 171 km NNW in 
the Sierra Norte region (Canseco-Marquez et al. 2000). Its closest 
known locality is ca. 24 km S at Cuautlapan, Veracruz (Pérez-Hi-
gareda and Smith 1991). 

Imantodes cenchoa (Cope’s Blunt-headed Tree Snake). Munici-
pality of Eloxochitlán: Tepequezquiapan (18.4862°N, 96.916ºW), 
1041 m elev. 28 June 2007. MZFC 20534. Southernmost record 
for the state. Previously only known from Puebla 171 km NNW in 
the Sierra Norte region (Solano-Zavaleta 2008). Its closest known 
locality is from 26 km NE at Otatitlán, Veracruz (Pérez-Higareda 
and Smith 1991).

Leptophis mexicanus (Mexican Parrot Snake). Municipal-
ity of Eloxochitlán: along El Crucero-Tlacotepec de Díaz Road 
(18.4768°N, 96.875ºW), 292 m elev. 26 July 2006. MZFC 20514. 
Extends the range ca. 24 km SW of the nearest localities at Mot-
zorongo, Veracruz (Pérez-Higareda and Smith 1991), and fi lls a 
distributional gap between more northern localities in Puebla and 
Veracruz. The specimen was captured AOR surrounded by tropical 
semideciduous forest.

Ninia sebae (Common Red-backed Coffee Snake). Municipality 
of Eloxochitlán: Tepequezquiapan (18.4862ºN, 96.916ºW), 1041 
m elev. 28 June 2007. MZFC 20535, 20560. Southernmost records 



Herpetological Review 40(4), 2009470

for the state, extending the range from Cuetzalan del Progreso, 
located ca. 180 km NW (Canseco-Márquez and Gutiérrez-Mayén 
2006) and 26 km NNE of the closest known locality at Minatitlán, 
Veracruz (Pérez-Higareda and Smith 1991).
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“When I was a boy of fourteen, my father was so ignorant 
I could hardly stand to have the old man around. But when 
I got to be twenty-one, I was astonished by how much he’d 
learned in seven years.”

—Mark Twain

A recurring theme at profes-
sional zoo conferences is young 
people announcing discoveries or 
revelations that are new to them, 
as though they are “new” to ev-
eryone. This natural hubris often 
ends with an embarrassing sting 
when the young person realizes 
that his older colleagues know 
far more than he anticipated. Af-
ter reading The Lives of Captive 
Reptiles, I realize I’ve been guilty 
of hubris on a grander, historical 
scale. Much of the foundational 
knowledge in our fi eld was as-
sembled far earlier than I realized, 
and some of what I thought I knew 
was shattered by careful science done 50, 80, or even 100 years 
ago. This book is not a “page-turner” in the vernacular sense, and 
certainly would not appeal to the broad audience of amateur herpe-
toculturists. But for career zoo herpetologists and serious terrarium 
practitioners, it offers a one-stop retrospective of the contributions 
made by terrarium science. If you want to know whose shoulders 
you’re standing on, this book is worth reading.

The work is, in large part, a historical review, and the author 
combed an enormous body of international literature—formal and 
informal, well known and obscure—to produce an encyclopedic 
survey. Petzold completed this volume in 1982, and died prior to its 
printing in book form, so the state of terrarium science he describes 
is more than 25 years old. But the breadth of the backward look 
easily makes up for the lack of near-term information. The book 
is a sweeping amalgamation of more than 150 years of terrarium 
science and observation. The literature cited section alone is a 
wonderful resource.

But the book is more than just a historical summary. Petzold is 
making an extended argument for the scientifi c and conservation 
value of terrarium herpetology. The author expends as much effort 
defi ning the gaps in our collective knowledge as celebrating the 

achievements. Time and again he points out open fi elds of research 
for future terrarium practitioners, suggesting specifi c approaches 
to resolving questions. In many cases his suggestions were pre-
scient, and subsequent research has since shed light on questions 
he posed. Throughout the text Petzold argues that observational 
and experimental research is central to the responsibilities of ter-
rarium practice, particularly in zoos. He argues for careful observa-
tion and record keeping, acquiring specimens of known locality, 
and collaborating with natural history museums to maximize the 
research impact of living collections. Unfortunately 25 years after 
the book’s original publication, none of these suggestions has been 
universally adopted. Meaningful record keeping in zoos is improv-
ing, but consistency remains a problem. Acquiring specimens of 
known locality is still very diffi cult when buying from animal 
dealers, and many wild-born zoo animals are of uncertain origin. 
Although zoo-museum collaborations occur, living collections are 
generally underutilized and relatively few zoo animals are used 
as research specimens. 

In addition to research, Petzold emphasizes the potential of zoos 
and terrarium enthusiasts to contribute to conservation of species 
through captive breeding. He argues for managing populations in 
captivity, rather than individuals, as a means of reducing depen-
dence on wild imports, and repatriating captive animals to support 
dwindling wild populations. To accomplish this, he suggests, zoos 
and private sector terrarium enthusiasts need to work together to 
pool resources and divide tasks. While there have been undeniable 
successes in herpetological conservation breeding projects over the 
last 25 years, we are far from truly managing populations in most 
captive reptiles and amphibians. Efforts to organize population 
management in US zoos are stymied by institutional policies that 
restrict distribution of captive born animals to the private sector, 
making it impossible to remove surplus offspring from the popula-
tion and quickly swamping all available institutional space. These 
restrictive policies also make it diffi cult for many zoos to include 
private terrarium practitioners (who have, collectively, more space 
and time to dedicate than zoos) in cooperative breeding programs. 
These constraints, as well as the logistical/legal complexities of 
moving animals internationally, have shifted zoo conservation 
efforts toward range country breeding facilities where US zoos 
provide fi nancial and training support.

An underlying theme of the book is zoo advocacy. Petzold clearly 
aims to fend off charges that zoos are philosophically corrupt and 
unjustifi able, and his argument centers on achievements in ter-
rarium science and ex-situ conservation potential. The argument 
is convincing on its own, but lacks any mention of the primary 
function of modern zoos—interpretation and public education. 
Zoos, by defi nition, work in the medium of public exhibits, setting 
them apart from non-public research or conservation centers. While 
science and ex-situ conservation clearly justify keeping wildlife in 
captivity, the only justifi cation for exhibiting wildlife—the activity 
that makes zoos unique after all—is to convey a meaningful mes-
sage to an audience. Petzold certainly does not argue against the 
value of interpretation, but he treats meaningful education/public 
impact as an assumed quality of modern zoos. Unfortunately, 
many US zoos have shifted emphasis away from excellence in 
interpretation, as they have striven to be seen as conservation enti-
ties. In many institutions educational content has been shorn from 
graphic panels, leaving only a species name and range map. Some 
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major US zoos and aquariums have even removed all mention of 
evolution, the backbone of biological science, from interpretive 
programming to avoid public controversy. Interpretation is as dif-
fi cult to do well as research or conservation. It deserves at least 
equal emphasis in an argument for zoo advocacy and desperately 
needs to be re-prioritized in US institutions.

The book is an English translation of Petzold’s original work in 
German. Text is fairly readable, but some sentence structures are 
awkward. The content is organized into seven chapters plus a lit-
erature cited and index to scientifi c names. The fi rst chapter is laced 
with ideological propaganda which, according to the introduction to 
the English edition, was required to achieve publication under the 
communist regime of the former German Democratic Republic. It is 
worth wading through the jargon, however, as this chapter also lays 
out a fascinating factual history of the evolving function of zoos, 
from the earliest known menageries—Bronze Age sacred groves 
and temples—through the “modern” institutions of the late 20th 
Century. The second chapter reviews the historical role of reptiles 
(and some amphibians) in zoo collections. Chapter 3 accounts for 
the bulk of the book and explores the results and problems with 
herpetological terrarium science as related to reproduction, growth 
and development, and nutrition. Chapter 4 suggests opportunities 
for research of other miscellaneous behaviors (e.g., sleep and 
thermoregulation). Chapter 5 explores the value of terrarium data 
and addresses the research advantages and limitations of captiv-
ity. Chapter 6 addresses the potential for ex-situ conservation in 
terrarium and zoo programs. Chapter 7 is a concluding argument 
that summarizes Petzold’s aims for the book. I suggest reading this 
fi rst as a helpful introduction.

The Lives of Captive Reptiles is a foundational book for zoo 
herpetologists and serious terrarium practitioners. It provides a 
comprehensive history of zoo and terrarium herpetological science. 
It speaks to some of the foundational principles of modern zoos 
and serves as a primer/refresher of basic ideals to which terrarium 
practitioners should aspire. For me it also provided back-story in 
the philosophy that guided the careers of a generation of zoo her-
petology curators whom I have come to know and respect.
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Although our knowledge of 
Latin American herpetology has 
advanced considerably over the 
last century, there still is a lack of 
appropriate fi eld guides for most 
regions of South and Central 
America. Moreover, the majority 
of the existing works are written 
exclusively in English (rende-
ring them incomprehensible 
to most Latin Americans) and 
cover whole countries (i.e., are 
not the format one would wish 
to carry around). Up-to-date fi eld 
guides dealing with the herpeto-
faunas of distinct, well-studied 
places, apart from a handful of 
exceptions like La Selva (Costa Rica) or Barro Colorado Island 
(Panama), remain unwritten. Thus, much diversity information 
that may well be familiar to the scientifi c community remains 
unavailable to the people coming across this diversity every day, 
or to those naturalist travelers wishing to explore it. 

One such gap in knowledge has recently been closed. In their 
book, Townsend and Wilson provide a comprehensive and detailed 
account of the 50 species of amphibians and reptiles currently 
known to occur within Cusuco National Park. Established in 
1987, this reserve protects a vast stretch of isolated cloud forest in 
extreme northwestern Honduras. Owing to the Spanish translation 
by Pauline M. Kulstad, the bilingual book is able to serve as a 
source of information for both Hondurans and their visitors, as is 
the explicit intention of the authors. The price of US $45 should 
make it affordable for anyone interested, even if they are not lucky 
enough to receive First World salaries. 

The book’s dimensions of roughly 16 × 24 cm and 850 g allow 
it to easily fi t into a daypack. However, before taking the book into 
the moist forests of Cusuco, one should consider reinforcing the 
binding to keep the pages together in the long run.

After separate forewords in English and Spanish, the fi rst part 
of the introductory chapter briefl y familiarizes the reader with 
Honduras and the geographic and socioeconomic setting of Cus-
uco National Park. As to the presented maps (Figs. 1 and 2), some 
more detail and especially scale bars would have been highly ap-
preciated. In the following, the natural environment of Cusuco’s 

Caiman crocodilus. Colombia: Departmente de Casanare: Orocue. Il-
lustration by Fernando Vargas Salinas based on a photograph by Luis 
Alberto Rueda and Fernando Vargas S.
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surroundings and the park itself are described in detail, including 
useful photographs of each forest formation, essential information 
on physiography, climate and vegetation, and a short summary of 
non-herp diversity. Especially useful for those readers who are 
not familiar with the area is the subsequent “visitor’s guide.” Here 
crucial hints on access (unfortunately lacking any mention of public 
transport), accomodation, and facilities are followed by especially 
useful suggestions for different ways to experience Cusuco. The 
encouraging section on “remote” camping is a real teaser for any 
adventurous mind. 

The chapter on Methods and Materials comprehensively elu-
cidates the sources of all information presented. Recent nomen-
clatural changes related to Cusuco’s herpetofauna are explicitly 
addressed here. 

In this way—well prepared—the reader approaches the core 
of the book: the chapter on Cusuco’s herpetofauna. After a short 
summary (which erroneously states the presence of 13 lizard 
species—it should read 12) the authors provide separate keys for 
salamanders, anurans, tadpoles, lizards, and snakes. Diagnostic 
features are either illustrated within the keys (here, in some cases, 
arrows pointing out the features in question could have been in-
serted to help the amateur) or explained in the glossary. All keys 
seem practicable, permitting the identifi cation of any of the 50 
covered species if the animal in question is at hand. Preceding the 
respective species accounts, each group is briefl y characterized. 
The species accounts, amounting to more than half of the book, 
each begin with scientifi c name (the advisability of the artistic 
italics used is debatable) followed by a brief synonymy, common 
name, and information on type specimen and locality. The next 
paragraph compares the respective species with all species from 
Cusuco with which it might be confused. The descriptions are 
short and concise, focusing on general morphology and colorati-
on. The information on overall distribution is complemented by 
localities inside Cusuco where the species has been found. After 
notes on natural history, four indicators of the species’ conserva-
tion status (distributional range, status of Cusuco’s populations, 
Environmental Vulnerability Score, and IUCN classifi cation) 
are given. Additional remarks (including short a risk assessment 
for the fi ve species of venomous snakes) and specifi c references 
complete every account. All but two accounts are illustrated with 
photographs of predominantly good quality. Due to their position, 
the photos can easily be assigned to the respective species, albeit 
lacking fi gure legends. However, fi gure legends should have been 
included for other reasons, such as enabling text reference to a 
fi gure, or explaining to the amateur why one Oedipina tomasi has 
a much shorter tail than the one on the facing page. 

The fi nal chapter on the conservation of Cusuco’s herpetofauna 
highlights the importance of the park for the conservation of the 
Honduran biota, developing a reasonable argumentation on the 
basis of its diverse, isolated, and highly endemic (nine of the 50 
species are known only from the park!) herpetofauna. A summary 
of distribution, conservation status and population trends reveals 
many of the recorded species to be vulnerable or endangered. In 
view of Cusuco’s crucial role as a reserve for a unique ecosystem, 
the authors point out present threats, predict future trends and set 
conservation priorities. It can only be hoped that their call for 
protection will be followed. 

The book continues with a gazetteer defi ning the locality names 

used throughout the text and a comprehensive glossary which will 
be especially useful for readers without professional background. 
The glossary is followed by Acknowledgements, References, an 
Appendix listing known voucher specimens from Cusuco and the 
systematic index. 

An important aspect of the present work is its bilingualism, which 
certainly offers the advantage of addressing more, and different, 
people. Notwithstanding, this concept is also likely to threaten 
certain qualities, be it size, format, or sheer readability. Of course 
the book would be handier, and probably cheaper, if restricted 
to one language, but luckily it has not reached excessive size or 
weight. Furthermore, the languages are clearly separated and the 
corresponding parts more or less exactly face each other owing to 
appropriate fi gure layout. Apart from missing a few expressions and 
the unavoidable typos (which are also found in the English part), 
the Spanish translation is very good and highly consistent with the 
English text. With these challenges satisfactorily mastered, this 
guide can truly serve to increase the popularity of, and the passion 
for, the cloud forest island of Cusuco among Hondureños as well 
as the gringos visiting them in search of natural beauty. 

In summary, Townsend and Wilson are to be congratulated on 
presenting a comprehensive, reasonable and useful treatment of 
a unique cloud forest herpetofauna that will equally inspire and 
serve the professional herpetologist and the ecotourist as well as 
local students and future decision-makers.

Craugastor laticeps (Broad-headed Rainfrog). Belize. Illustration by 
Peter Stafford.
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Happy 100th Birthday

to

Dr. Wilmer W. Tanner
(Born December 17, 1909)

from

SSAR

In appreciation for many years of service to 
the science and people of herpetology. Aside from 
his research activities and numerous publications, 
one of Dr. Tanner’s signal contributions was his 
guidance of The Herpetologists’ League through 
fi nancially turbulent times. He also served as Editor 
of Herpetologica from 1960 through 1967. Dr. Tanner 
continues to make weekly visits to his offi ce at the 
Monte L. Bean Life Science Museum at Brigham 
Young University.
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Cover Images for Herpetological Review
We are looking for photographic images to appear on future covers 

of HR. To be considered, preferred images should have the following 
qualities:

• Should be technically superior photographs (e.g., composition, 
lighting, etc., should be excellent; subject must be in focus).

• Should be taken in vertical format, or, if in landscape format, 
permit cropping to achieve a vertical orientation.

• Should be based on fi lm or digital media; if the latter, the native 
resolution must be suffi ciently high to permit cropping and/or 
enlargement to print publication quality (many “point-and-
shoot” digital cameras do not produce image fi les with suffi cient 
resolution for print publication).

• Preference will be given to images that depict poorly known 
species. These could include recently described taxa or species 
for which a color illustration has never been published.

• Preference will be given to images that communicate some 
aspect of the biology of the organism (e.g., predation, feeding, 
courtship, crypsis).

Images for consideration should be submitted as low-resolution jpg 
or pdf fi les. Do not send full resolution images via email. All submis-
sions or questions should be directed to the Editor (herpreview@gmail.
com).
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