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About Our Cover: Dendropsophus leucophyllatus

The family Hylidae includes
about 850 species of treefrogs
with 3 subfamilies and 42 gen-
era (Frost et al. 2006. Bulletin of
the American Museum of Natu-
ral History 297:1–371). Over
150 species of hylids are known
to occur in the tropical lowlands
of South America, with many
new species yet to be described.
The diversity of Amazonian
hylids can only be trumped by
the intensity of their breeding
choruses and spectacular array of
color patterns.   Body patterns
range from the cryptic, leaf-like
pattern of Cruziohyla
craspedopus and Hemiphractus
proboscideus, to the vibrant col-
oration of Dendropsophus rhodopeplus and D. leucophyllatus, the subject
of our cover.

Dendropsophus leucophyllatus—formerly Hyla leucophyllata (see
Faivovich et al. 2005. Bulletin of the American Museum of Natural History
94:1–294)—the Clown Treefrog, is a moderate-sized anuran distributed
throughout the Amazon Basin.  This species exhibits an impressive array of
polymorphism throughout much of its range. Within a population, indi-
viduals can vary from the more common “clown pattern” pictured on our
cover, to a highly reticulated pattern similar to that of a giraffe, or some
intermediate combination of these two patterns. The variation in color pat-
tern is so disparate that historically, individuals with the giraffe pattern were
considered to be a separate species, Hyla favosa, and individuals with an
intermediate pattern were thought to be hybrids.  It was not until Titus et al.
(1989. Herpetologica 45:17–23) determined that individuals with these three
phenotypes exhibited high degrees of genetic similarities and constituted
the same species.

Although the clown phase is by far the most commonly encountered
form, all three phenotypes can be found together at permanent wetlands.
During the rainy season males will call alone or in small clusters of 3–5
individuals perched together on a bush or leafy vegetation above the water
(Duellman 2005. Cusco Amazónico. Cornell University Press, Ithaca, New
York. pp. 215–218). In breeding aggregations with multiple clusters, males
of one cluster will call in synchrony while the other clusters remain silent.
Before these males finish calling, males from the next cluster will begin
calling, followed in a similar fashion by the remaining clusters before the
males of the first cluster will call again.

Clint R.V. Otto recorded
the cover image with an
Olympus C-3000 Zoom digi-
tal camera using a Justrite
Electric Head Lantern as a
secondary light source. At
night, this specimen had light
yellow/orange colored ex-
tremities, but they turned dark
orange the following day. Otto
has taken two trips to Reserva
Amazonica, a wildlife sanctu-
ary in the Peruvian lowlands,
to participate in a long-term
amphibian monitoring project
headed by Erik Wild. He cur-
rently works for the U.S. Geo-
logical Survey in Laurel,
Maryland, and intends to en-
ter a Ph.D. program in the
near future.

SSAR BUSINESS

2007 Annual Meeting, St Louis, Missouri

The Annual Meeting of SSAR took place from 11–16 July 2007 at the
Hyatt Regency Hotel in St Louis, Missouri. This was a very special meet-
ing for our Society as it occurred during our 50th Anniversary Year. As has
been the case since 2001, SSAR met jointly with members of the Ameri-
can Elasmobranch Society (AES), the American Society of Ichthyolo-
gists and Herpetologists (ASIH), and the Herpetologists’ League (HL).
Also in attendance were members of the Neotropical Ichthyological So-
ciety and the North American Native Fishes Association. The meeting
was hosted by the St Louis University College of Arts and Sciences and
Department of Biology with local hosts Richard Mayden (chair), Robert
Aldridge, Nevin Aspinwall, Jason Knouft, and Robert Wood.

A total of 1060 herpetologists and ichthyologists from 26 countries
(including Argentina, Costa Rica, Ecuador, Italy, Jamaica, Japan, Mexico,
and New Zealand) attended the meeting. The international flavor of the
meeting was reflected in a poster produced by SSAR that issued wel-
comes to all attendees in some 15 languages (Fig. 1). Most meeting par-
ticipants were from the United States. Canada, Brazil, and Australia were
the 2nd, 3rd, and 4th best represented countries, respectively. Just over 50%
of those present were students, and around 570 papers and 300 posters
were presented. SSAR, ASIH, HL, and AES each sponsored one sympo-
sium.

A Brief History of OHS / SSAR

Fifty years ago, two young herpetologists, Kraig Adler and Dave Den-
nis (then aged 16 and 17, respectively), founded The Ohio Herpetologi-
cal Society (OHS). Although ASIH and HL were in existence in 1958, the
early members of the OHS felt the need to form a regional society that
would allow them to connect through a journal, a newsletter, and an an-
nual meeting and field trip (Fig. 2). By the end of its first year, OHS
boasted around 100 members (many from outside Ohio and a number
from overseas) including Ron Brandon, Joe Collins, Roger Conant, Carl
Gans, Carl Kauffeld, Laurence Klauber, Jack McCoy, Graham Netting,
Marlin Perkins, Jim Peters, Clifford Pope, Chuck Shaw, and Bob Stebbins
and had subscriptions from such institutions as the American Museum,
the Museum of Comparative Zoology at Harvard University, and the Brit-
ish Museum (Nat. Hist.). In 1967, the OHS changed its name to the Soci-
ety for the Study of Amphibians and Reptiles (SSAR). By 1972, mem-
bership had risen to 1,000. Four of the original members of OHS are still
active, 42 individuals have been members for more than 40 years, and
335 individuals have been members for more than 25 years.

From its humble beginnings, SSAR has become an extraordinarily suc-
cessful international Society. We now have over 2,300 active members
from 60 countries. Twenty five percent of our members are students. We
have multiple categories of membership—student, regular annual, ple-
nary, sustaining, contributing, and patron. Our annual budget is in the
hundreds of thousands of dollars and most of that is used to support our
publication efforts. We publish seven series on a regular basis (Catalogue
of American Amphibians and Reptiles, Contributions to Herpetology,
Facsimile Reprints in Herpetology, Herpetological Circulars, Herpeto-
logical Conservation, Herpetological Review, and Journal of Herpetol-
ogy; Fig. 3), more series than are published by any other vertebrate soci-
ety in the world. Journal of Herpetology and Herpetological Review are
both published four times a year and we are currently issuing volumes 41
and 38, respectively. This year for the first time, Journal of Herpetology
is likely to receive over 300 manuscript submissions. The Facsimile se-
ries in particular has been very important in the growth of the Society. InP
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regards to this publication effort, Jay Savage in 1988 remarked “First, the
uniqueness of this activity (not duplicated by any other society) gave
SSAR a special identifying quality that legitimized the group as a serious
scientific association. Second, it provided an unusual and valuable pre-
rogative that aided in the recruitment of new members. Finally, income
from sales…provided additional revenue that subsidized…the publica-
tion of the Journal of Herpetology and Herpetological Review. Under
these circumstances one must attribute much of the growth and success
of SSAR to this innovative publishing venture that contributes so much
to the reputation and vitality of the society” (Herpetological Review 19:42–
43). The Society has come a long way from the ditto machine used in the
early OHS days!

A sizeable fraction of our budget is also used to directly support stu-
dent research and attendance at our Annual Meeting. We present four
awards at the Meeting for the best student papers (the Henri Seibert Award),
seven awards for student research (Grants in Herpetology and the Dean
Metter Award), 10 student travel awards, and an award for the best stu-
dent paper published in the Journal of Herpetology (the Kennedy Award)

The Society has its roots in member, particularly student member, par-
ticipation and has become what it is because of the efforts of many indi-
viduals over the years. Hundreds of members have served as Officers,
Editors, Associate Editors, Chairs and members of committees, manu-
script reviewers, judges of student papers (oral and published), sympo-
sium organizers, etc. Some have served extraordinarily long terms. Henri
Seibert for example, served for 28 years in various capacities and, in ad-
dition to filling several offices (including President), Kraig Adler has
served as editor of various publications for 50 years. Doug Taylor was
Publications Secretary and Treasurer for 16 years, and Robert Hansen,
Bob Aldridge, and Joe Collins served for 16, 14, and 13 years respec-
tively in several positions.

Female herpetologists have had a strong presence in the Society. As
president of SSAR in 1979, Margaret Stewart was the first woman to
serve as president of one of the major herpetological societies. Since Meg’s
term, SSAR has had four other female Presidents (Linda Maxson, 1992,
Lynn Houck, 1994, Janalee Caldwell, 2003–2004 and Robin Andrews,
2005–2006) and women have held both elected and appointed positions
at all levels of the Society.

SSAR and OHS have long enjoyed a sizeable international member-
ship, particularly of students, and this is clearly reflected in the propor-
tion of overseas herpetologists at our Annual Meetings. We reserve a po-
sition on our Board for a non-U.S. member and this has been filled by,
among others, Gustavo Casas-Andreu (Mexico), David Green (Canada),
Tim Halliday (United Kingdom), Gabriela Parra Olea (Mexico), Rick
Shine (Australia), and Richard Wassersug (Canada). David Green also
served a term as President (2001–2002). One of the awards in our Grants-
in-Herpetology Program is preferentially reserved for students from coun-
tries where herpetological research has historically been under-funded.
We maintain an updated list of international funding opportunities on our
website and we offer a manuscript review service for herpetologists for
whom English is not their native language who require editorial assis-
tance.

Our website (http://www.ssarherps.org/), started in 1995 by George
Pisani, received 973,213 hits in the past 12 months. The website includes
a copy of our Constitution, lists of past and present Officers, Editors, and
Committee Chairs, information about our publications, a discussion fo-
rum, and useful information about careers in herpetology, grant opportu-
nities, job posting, and our manuscript review service. It is regularly up-
dated by our dedicated webmaster Zack Walker and now Raul Diaz.

SSAR’s Annual Meetings have been a high point for the field of herpe-
tology for many years. This year’s meeting was no exception. In celebra-
tion of our 50th Anniversary, many members, particularly older members,
who had not attended meetings for a number of years, were present. It
wasn’t just the younger members of the Society who were impressed by
the “Who’s Who” in Herpetology at the meeting!

Many individuals worked extremely hard to make this 50th Anniver-

sary Meeting one to remember. The Society wishes to thank in particular
the members of the 50th Anniversary Committee (Al Savitzky, chair, Bob
Aldridge, Robin Andrews, Janalee Caldwell, Jonathan Losos, Roy
McDiarmid, Henry Mushinsky, and Kirsten Nicholson) as well as Ronn
Altig, Kraig Adler, Breck Bartholomew, David Dennis, and Jim Murphy.
As a society we have much to celebrate and much to take pride in. We
also have some significant challenges to face. Here’s to anticipating that
we have even more to celebrate when our 100th Anniversary rolls around.

Annual Meeting, 2007

The Annual Meeting began officially on the morning of Thursday, July
12th with a welcome from Rick Mayden, chair of the Local Host Commit-
tee. Jeff Carrrier, President of AES, then introduced Jack Musick who
spoke on “The Changing Face of Shark Research: 400 Million Years of
Evolution and Four Decades of Shark Research.” Jack was honored later
during the meeting at a special retirement dinner. Plenary addresses were
given by Darrell Frost, Immediate Past President of ASIH (“Progress and
Controversy: Perspectives on the Last 40 years”) and Marvalee Wake,
The Herpetologists’ League’s Distinguished Herpetologist (“Eye of Newt
and Toe of Frog: Herpetology in 21st Century Science”). Rick Mayden
then presented Carl von Linné Awards for Outstanding Contributions in
Herpetology and in Ichthyology to Darrell Frost and William Eschmeyer,
respectively. As usual, group photographs followed the conclusion of the
morning Plenary Session, and paper and poster presentations began after
lunch.

The Joint Meeting Reception was held in the City Museum that evening.
This Museum, which opened in 1997, was designed by the artist Bob
Cassilly and is housed in the 600,000 ft2 former International Shoe Com-
pany building. We were warned to dress appropriately as we would want
to take advantage of the slides, tunnels, and various attractions. The warn-
ing was well heeded. The museum is hard to describe and photographs
only begin to capture what an amazing and fun place it is. It has been
called a “warehouse of adventure for people of all ages and a museum
unlike any other.” It contains an enchanted forest, secret caves and pas-
sageways, multiple slides, MonstroCity (two Saber 40 aircraft fuselages,
a fire engine, a castle turret, a 25-foot tall cupola and several 4-foot wide
wrought-iron slinkies), and a museum of oddities. Many of the exhibits
and installations are made of recycled materials. I know of more than a
few meeting attendees who snuck off during the meeting for a return
visit!

On Friday, the SSAR 50th Year Symposium “Herpetology in the Age of
Genomics” was held. Organized by Jonathan Losos, this symposium in-
cluded 12 presentations and considered genomics very broadly, i.e., ge-
nome sequences of focal taxa as well as large-scale investigations (Fig.
4). This was a sequel to the symposium chaired by David Wake at SSAR’s
25th Anniversary entitled “Molecular and Genomic Evolution of Amphib-
ians and Reptiles” in 1982.

The highlight of the social events for many of our members was the
50th Anniversary Banquet, Program, and Live Auction held on Friday
evening. Personal invitations were issued to past officers, editors, and
committee chairs, however the banquet was open to all SSAR members
and over 100 individuals attended. Many of the early officers of the OHS
were there (Fig. 5), as well as sixteen Presidents, including the very first
and our current President (Fig. 6). President Roy McDiarmid served as
Master of Ceremonies for the evening and welcomed us to the Banquet.
Kraig Adler spoke about the history of the Society. He particularly noted
the involvement of students from the very founding of the Society and of
the importance of volunteerism for SSAR and similar societies.

Individuals who have served the Society in particularly notable ways
were presented with awards at the Banquet by President McDiarmid (Fig.
7). Roy made the point, that while these individuals certainly deserve
special notice, they are representative of the many, many individuals who
have made SSAR what it is today. Those honored were John Wright who
published the first paper in the first volume of the first issue of Journal of
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Herpetology (“Variation in Three Sympatric Sibling Species of Whiptail
Lizards, Genus Cnemidophorus”), Bob Aldridge for his service as Publi-
cations Secretary and Treasurer, Joe Collins who has served the Society
in many capacities (President, Secretary, Editor, etc.), Doug Taylor (Trea-
surer for 6 years and Publications Secretary for 10 years), Bob Powell
(editor of CAAR for 13 years and who introduced color into the Cata-
logue), Corson Hirschfeld (long-time member, President, 1962–1965, and
developer of Herpetological Review), Stephen Tilley (Publications Sec-
retary and Editor of CAAR), and Robert Hansen (Editor of Herpetologi-
cal Review since 1991). Special 50-year service awards were presented
to the co-founders of the Society, Kraig Adler (President, Editor, member
of various committees, etc.) and David Dennis (Secretary, Treasurer, and
artist, etc.) (Fig. 8).

A slide show of the history of the Society and its members, organized
by Al Savitzky and Roy McDiarmid, ran throughout the evening. Beauti-
fully etched wine glasses with the SSAR logo designed and produced by
Ronn Altig were given to attendees (all 125!) at the Banquet (Fig. 9). A
few additional glasses were auctioned later in the evening and some lucky
members walked away with a set of four. Joe Collins, who was the origi-
nal SSAR auctioneer in 1981, agreed to return in the role of auctioneer
for the 50th Anniversary Auction, assisted by Darrell Frost and Chuck
Schaffer. As always, bidding was spirited and much needed funds were
raised for Student Travel Awards.

On Saturday morning, in honor of the 300th Anniversary of the birth of
Carolus Linnaeus, the International Society for the History and Bibliog-
raphy of Herpetology and HL sponsored a symposium “The Historical
Legacy of Linnaeus: A Celebration of the Linnaean Tercentenary.”

The Joint Meeting Picnic was held in the St Louis Zoo in the hills of
Forest Park on Saturday evening. Established in 1910, state legislation
provided that admission to “the zoo shall be forever free.” We enjoyed
local barbeque and having free rein around the zoo. Many herpetologists
spent time in the historic Charles H. Hoessle Herpetarium (renamed in
2002 in honor of the Zoo’s Emeritus Director) that was built in 1927 as
“The Reptile House” and currently houses over 700 animals, including
live tuatara. This is the collection made famous by TV personality and
zoo director, Marlin Perkins.

To celebrate this special year for SSAR, all meeting attendees received
a copy of a poster produced by David Dennis of an Ohio Hyla versicolor
(Fig. 10). Also on display were posters produced by Dave for the 1982
and 1989 meetings at North Carolina State Museum of Natural History,
Raleigh, North Carolina and the University of Kent, Canterbury, United
Kingdom, respectively (Fig. 11). The 1982 meeting occurred during our
Silver Anniversary year and the 1989 meeting was held in conjunction
with the First World Congress of Herpetology.

Throughout the meeting, Breck Bartholomew (Publications Secretary)
displayed a remarkable collection of SSAR publications (Fig. 12). Breck
began collecting all SSAR publications as well as originals for works
reprinted and translated by SSAR after attending the 1996 meeting and
seeing the display at the Spencer Library at the University of Kansas (this
display was converted into “Slithy Toves”—an SSAR book). The display
at the 50th meeting included originals of approximately 80% of the books
reprinted by SSAR and all of the original versions of the books translated
and published in English by SSAR. Many of the books are quite rare
(some valued at more than $40,000), are highly sought after, and are sel-
dom seen in herpetological collections. Breck expressed a hope that the
display would act as a tribute to the Society and highlight the importance
of the publications in the history of SSAR. In the same room was a dis-
play of all of OHS and SSAR’s prior publications (selections of journals)
and other historical documents, as well as a display of some of Linnaeus’
publications in celebration of his tercentenary, arranged by Richard
Wahlgren (Fig. 13).

The Herp Quiz was revived at this meeting thanks largely to the efforts
of Marty Crump, Julian Lee, and John Simmons. As always, this quiz
contained questions to stump even the most knowledgeable herpetolo-
gist! Winners were announced at the Joint Meeting Banquet at the end of

the meeting. Winners of the student category were Eric Rittmeyer and
Michael Grundler (both undergraduates from Cornell) and of the non-
student category were Robert Reed and Bjorn Lardner.

The Joint Meeting Banquet was held on the last evening of the meet-
ing. Larry Page (Past President ASIH) served as Master of Ceremonies
and in his opening remarks acknowledged the 50th Anniversary of our
Society (Fig. 14). ASIH made various awards including the Robert K.
Johnson Award to our own Al Savitzky recognizing his long service to
ASIH. Resolutions of the Societies were presented by Joe Nelson and
Rafe Brown (for SSAR). David Green issued an invitation to attend the
2008 Joint Meeting of Ichthyologists and Herpetologists in Montreal.

Once again, SSAR extends thanks to the local co-hosts, other mem-
bers of the Local Committee (especially the graduate students), and Sharon
Brookshire and the staff of the Kansas State University Division of Con-
tinuing Education for all of their hard work, particularly as regards spe-
cial events commemorating our Anniversary.

Board Meeting and Business Meeting Summaries

Society President Roy McDiarmid called the 2007 Board Meeting to
order at 0802 h July 11th at the Hyatt Regency Hotel, St Louis, Missouri.

In attendance were 10 members of the Board of Directors and 17 Edi-
tors, Committee Chairs, or members of the Society. Minutes of the 2006
Board of Directors Meeting (New Orleans, Louisiana) were approved.

Annual reports for 2006/2007 were submitted by 31 of 32 Officers,
Editors, and Committee Chairs. President Roy McDiarmid devoted much
time in the first six months of his term to preparation for the celebration
of SSAR’s 50th Anniversary. For example, letters of invitation, particu-
larly to attend the 50th Anniversary Banquet, were sent to all current and
past officers of the Society and editors of SSAR publications. Awards
and plaques recognizing certain individuals who have served the Society
in special ways were arranged. Other routine duties that occupied Roy
included those related to the Metter Award and the Symposium, Conser-
vation, and Standard English and Scientific Names Committees. He was
involved in the transition of the Treasurer’s duties from Dora Pinou to
Kirsten Nicholson and in moving the membership responsibilities to Allen
Press. The Herpetologists’ League is also working with Allen Press and
this joint arrangement will result in financial savings for both societies.
Roy invites feedback from members regarding interactions with Allen
Press. He spoke with the Allen Press representatives at the meeting about
some issues that had already been raised. John Moriarty pointed out that
there are some issues relating to the Allen Press website that need to be
resolved, e.g., there are no links to SSAR publications with which Allen
Press is not involved, it is not currently possible to separately access lists
of HL and SSAR members on the website, etc. President McDiarmid and
George Pisani (Archivist) are working with the Smithsonian Archives
which is willing to review a proposal to accept SSAR materials. A com-
mittee will be appointed to deal with this. Those interested in being ap-
pointed to this committee should contact Roy.

During the last six months of her term as President, Robin Andrews
(Immediate Past-President) finalized the agreement between SSAR and
HL and Allen Marketing and Management (AM&M, effective April 2007).
AM&M will now handle subscription and membership services and the
society will be able to broadcast email information to members. Robin
appointed Betsy Rothermel as co-chair of the Conservation Committee
and wrote letters of thanks to the members of the Local Committee who
organized the very successful 2006 Annual Meeting in New Orleans.
Additionally, she worked with Gad Perry and Geoff Smith to write an
ethics statement for SSAR (this is posted on our webpage) and with Zack
Walker to update the webpage. She was also involved in planning for the
50th Anniversary Celebration.

Kirsten Nicholson (Treasurer) reported that assuming the duties of the
Treasurer’s office continued to be challenging, but she is successfully
handing the day-to-day responsibilities of the position. She plans to write
a manual outlining the duties of the Treasurer. This will ease the transi-
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tion to a new Treasurer when this occurs. Kirsten suggested that the Board
should discuss endowments and investments. She has changed the way
that page charges are invoiced. Authors will now be emailed a PDF copy
of the first page of galley proofs. There was discussion of annual repay-
ments of a loan to a Venezuelan foundation for the SSAR book, “Turtles
of Venezuela.”

Among her duties in the past year, Marion Preest (Secretary) prepared
Board and Business meeting minutes for officers, editors, and committee
chairs. Additionally, she prepared a summary of the 2006 meeting for
publication in Herpetological Review and prepared the Annual Report
for this year’s Board meeting. On-going duties include updating SSAR
letterhead, answering or forwarding numerous emails, and ensuring that
reports from Committee chairs are submitted for publication.

Breck Bartholomew (Publications Secretary) reported that total income
from sales of Society publications in 2006 was $184,031 (this includes
$159,912 in membership dues). Book sales appear to have slowed a little
in 2006. Breck suggested that this was due to people not purchasing as
many books as they used to and the fact that the Society has not published
many books recently. He expects sales to pick up next year particularly
with the appearance of multiple volumes in the Biology of the Reptilia
series. Breck was heavily involved in moving the membership duties to
Allen Press.

Andy Price (Editor, Catalogue of American Amphibians and Reptiles)
reported that 20 accounts were published in 2006. He wished to thank
Larry David Wilson who stepped down as Snake Section Editor after
serving for 34 yrs and Bob Powell for his service as Editor. Breck
Bartholomew has started scanning old copies of CAAR (saving them as
PDF’s). Aaron Bauer suggested that access to this material (on a CD)
could be used as an incentive to new members. Al Savitzky raised the
issue of selling these files to provide income to the Society versus mak-
ing them available free (via Open Access) and providing a service to pro-
fessional herpetologists. Barbara Savitzky pointed out that electronic ver-
sions of literature have much greater appeal to younger members than to
most of our older members.

No books in the Contributions to Herpetology series were published in
2006, however Kraig Adler (Editor) anticipates four in 2007–2008, in-
cluding two volumes in the Biology of the Reptilia series. Contributions
to the History of Herpetology (Vol. 2) by Adler, Applegarth, and Altig
was distributed gratis to all delegates at the 2007 meeting, and includes
biographies of almost 300 leading herpetologists, an index to taxonomic
authors, and an update of doctoral lineages (Fig. 15). Three books are
expected in 2008, including two in the Biology of the Reptilia series. Vol-
ume 22 will be the last in the series and will consist of a comprehensive
index.

Editor of Facsimile Reprints in Herpetology, Aaron Bauer, reported
that one facsimile was published in early 2007 (The Herpetological Con-
tributions of Mario Giancinto Peracca) and two are planned for 2008
(Gray’s Catalogues of the Specimens of Amphibians and Reptiles in the
Collection of the British Museum, and a special World Congress of Her-
petology facsimile for distribution in Brazil, Schweigger’s papers on
turtles). Several other works are in preparation or under consideration.
For the foreseeable future, one Facsimile is likely to be published every
two years.

John Moriarty (Editor) reported that Herpetological Circulars Num-
bers 35 and 36 have been published this year. Number 35 will be printed
on demand and Number 36 (Society for the Study of Amphibians and
Reptiles: A Fifty Year History) was distributed at the 2007 Annual Meet-
ing (Fig. 16). Number 37 (Scientific and Standard English Names of Am-
phibians and Reptiles of North America North of Mexico, Sixth Edition,
by Crother et al.) is scheduled for early 2008 and will likely have an
accompanying website link.

Volume 2 of Herpetological Conservation (Conservation of Reptiles
in Canada, edited by P. S. Corn) was published in May 2007. The Board
wishes to acknowledge Breck Bartholomew for his assistance. Joe Mitchell
(Co-Editor, Herpetological Conservation) reported that Volume 3 (Ur-

ban Herpetology) is nearing completion and publication is expected in
2008. This book will consist of over 40 chapters and a number of case
studies and was partially funded by the U.S. Forest Service. Joe is inter-
ested in suggestions for a fourth volume in this series.

Robert Hansen (Editor) reported that Herpetological Review contin-
ues to increase in size but that submission rates seem to have leveled off.
More space has been devoted recently to natural history notes to deal
with a backlog of accepted manuscripts. There were minimal staff changes
in 2006–2007. There was consideration of increasing the use of color in
Herpetological Review and Bob plans to discuss this with Allen Press. Al
Savitzky commented that Herpetological Review is the only major North
American journal that is not yet available online. The Board realizes the
importance of online availability and will continue discussion of this.
Hard copies in black-and-white plus online publication in color may be
possible. The Board once again thanked Bob for his impressive efforts
with this news-journal.

Geoff Smith (Editor, Journal of Herpetology) reported a number of
staff changes in the past year (four new Associate Editors and one addi-
tion to the Editorial Board). Allen Press now provides copy editing ser-
vices. Geoff expects submissions this year for the first time to exceed 300
(perhaps partly because of ease of online submission). Acceptance rate
remains approximately the same as it has been the past few years (i.e. ~
40%). As a result of these factors, a backlog of accepted papers is being
generated. An increase in number of pages is planned to relieve this pres-
sure. Many manuscripts are received from overseas herpetologists, and
many of this year’s papers are from students eligible for the Kennedy
Award. An ethics statement was developed by Geoff with assistance from
Gad Perry and Robin Andrews. This statement is considered “a work in
progress” and comments on it are welcome (contact Geoff Smith). The
50th Anniversary of SSAR is being commemorated with golden covers
for Journal of Herpetology as well as cover art depicting the 1st meeting
of SSAR and color photos of new species described in the Journal. Geoff
expressed thanks to Kraig Adler and Al Savitzky particularly for help
with this. There was some discussion of the editorial policy of Journal of
Herpetology regarding the suitability of manuscripts based on descrip-
tive research. Geoff indicated that these types of manuscripts will be con-
sidered for publication if the biological context within which they are
presented is appropriate. The Board reiterated its support for all aspects
of quality herpetology. Color plates are thought to be valuable in Journal
of Herpetology especially in descriptions of new species. It may be pos-
sible to use endowments to support this or to publish color plates online
and use black and white in the hard copies.

Reports submitted by the Chairs of Standing Committees were then
discussed. The Committee on Celebration of the 50th Anniversary of SSAR
(Al Savitzky, Chair) reported that it had been active planning a number of
major events for the Annual Meeting including a commemorative ban-
quet preceding the live auction, a symposium “Herpetology in the Age of
Genomics,” and reviving the Herp Quiz. The Board decided that entry to
the Quiz would be by donation and that funds raised would be used to
support the Student Travel Fund. All registrants at the Annual Meeting
received a photographic poster produced by David Dennis, a copy of
Contributions to the History of Herpetology (Volume 2) edited by Kraig
Adler, and Society for the Study of Amphibians and Reptiles A Fifty Year
History, 1958 to 2007 by John Moriarty and Breck Bartholomew. A com-
ment was made that the Board should pay attention to the timing of major
events in the history of other Herpetological Societies so that letters of
recognition may be sent to them. The Secretary will see to this.

Stephen Richter and Betsy Rothermel, co-chairs of Conservation Com-
mittee attended the annual Southeast Partners in Amphibian and Reptile
Conservation (PARC) meeting and discussed with PARC members how
activities of SSAR, HL, ASIH, and PARC might be better coordinated.
The Committee sent a letter to the US House Committee on Science re-
garding the decision by the Department of Energy to suspend funding for
the Savannah River Ecology Lab. Following this, there was some discus-
sion of the autonomy of this and other SSAR committees, and whether a



374 Herpetological Review 38(4), 2007

Figures (this column)—1.
Welcome sign used at
SSAR’s 50th Anniversary
Meeting. 2. Early officers and
editors of The Ohio Herpeto-
logical Society, SSAR’s pre-
decessor. From L to R: K.
Adler, D. Dennis, C.
Hirschfeld, J. Collins. Photo
by M. Preest. 3. SSAR Publi-
cations sales booth at the
meeting. Photo by K. Dodd.

Figures (this column) —4. Participants in the 50th Anniversary Symposium “Her-
petology in the Age of Genomics.” Top row (L to R): R. Voss, J. Wiens, S. Edwards,
N. Valenzuela, J. Collins, J. Hanken, D. Wake, D. Hillis, H. Nagashima; Bottom
row (L to R): J. Losos (organizer), E. Rosenblum, J. Wade, K. Zamudio. Photo by
M. Preest. 5. Members active in The Ohio Herpetological Society. Top row (L to
R): R. Brandon, R. Vogt, H. Heatwole, R. Ashton, R. Altig, S. Tilley; Bottom row
(L to R): B. Valentine, C. Hirschfeld, D. Dennis, J. Collins, K. Adler, J. Wright.
Photo by K. Dodd. 6. Presidents (past and present) of SSAR in attendance at the
50th Anniversary Banquet. Top row (L to R): R. Brandon, R. Webb, N. Scott, A.
Savitzky, H. Mushinsky, L. Houck, V. Hutchison, D. Green, M. Nickerson; Bot-
tom row (L to R): K. Adler, R. Andrews, J. Lee, C. Hirschfeld, J. Collins, R.
McDiarmid, R. Axtell. Photo by K. Dodd.
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Figures (this column, top to bot-
tom)—7. Awards presentation to the
Society’s co-founders at the 50th An-
niversary Banquet. From L to R: K.
Adler, D. Dennis, R. McDiarmid, R.
Altig. Photo by M. Preest. 8.Winners
of special awards at the 50th Anniver-
sary Banquet. Top row (L to R): R.
Hansen, S. Tilley, J. Wright, R.
Aldridge, R. Powell; Bottom row (L

to R): K. Adler, D. Dennis, C. Hirschfeld, J. Collins. Photo by K. Dodd.
9. Commemorative wine glasses designed and etched by Ronn Altig that
were given to all persons who attended the 50th Anniversary Banquet.
Photo by D. Dennis. 10. Poster produced by Dave Dennis for the 50th

Anniversary Meeting. The frog, an Ohio Hyla versicolor, is in the pose of
the SSAR logo with its vocal pouch extended in the act of communicat-
ing. Photo by D. Dennis.

Figures (this column, top to bottom)—11. Posters produced by Dave
Dennis for the 1982 and 1989 Annual Meetings of SSAR. Photo by D.
Dennis. 12. Originals of rare books and papers published in SSAR’s Fac-
simile reprints series collected by Breck Bartholomew and displayed at
the meeting. Photo by K. Dodd. 13. Display of Linnaean publications
associated with the Linnaeus Tercentenary sponsored by the International
Society for the History and Bibliography of Herpetology (ISHBH). Photo
by K. Dodd.
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letter written by members of a Committee representing SSAR should be
signed by the President since Roy McDiarmid is a federal employee. Robin
Andrews did not think that SSAR has a policy regarding this and sug-
gests that whether or not the President signs such a letter should depend
on the importance of the issue being discussed. Roy McDiarmid com-
mented that government employees needed to be careful what they sign
their names to and suggested that even if the President does not sign let-
ters, he/she should be aware of their content. The Conservation Commit-
tee is planning to meet with the ASIH Conservation Committee and the
SSAR/HL Herp Education Committee during the Annual Meeting.

Nine proposals of high quality were submitted for the Dean Metter
Award (Joe Beatty, Chair) this year. The Award was presented to Barbara
Banbury for her proposal “Tempo and Mode of Species Diversification
in Megophryid Frogs.” Ms. Banbury has worked with Drs. Linda Trueb,
John Simmons, Robert Powell, and Anne Maglia and is currently a Ph.D.
student in the lab of Dr. Michael Alfaro at Washington State University.

Erik Wild (Chair, Grants in Herpetology Committee) reported that 71
proposals from 26 states in the USA and eight countries were received in
2007. The “Travel” and “Laboratory” categories received the most appli-
cations (21 each). The following winners will each receive $500:

Conservation: Dana Wingfield, University of California, Santa Cruz
Field Research: Julie Ray, Old Dominion University
Laboratory Research: Michael Butler, University of Florida
Travel: Roberto Brenes, Southern Illinois University
International: Hanyeh Ghaffari, Azad University, Tehran (Iran)
Education: Justin Shaw, National Audubon Society

Erik is stepping down as chair of this committee and will be replaced
by Josh Kapfer. In the future, applications for GIH will be submitted online.
Josh will work with Zack Walker and Anne Maglia to implement this.

Lora Smith and Margaret Gunzberger (co-chairs) announced the win-
ners of the 15th annual Henri Seibert Award at the meeting in New Or-
leans, 2007. Names of the winners were published in Herpetological Re-
view 37(3):257–258. SSAR wishes to thank Chuck Crumly (University
of California Press) for, once again, providing books for the winners.
There was some discussion of the requirement that participants be mem-
bers of SSAR at the time of abstract submission. Every year a handful of
students apply to participate in this competition without being members
and it takes many emails and many weeks to deal with this. It is hoped
that online membership renewal will eliminate this problem.

The Herpetological Education Committee (Cathy Bevier, Chair) con-
tinues to respond to “Herp Hotline” questions and plans to develop a
“Frequently Asked Questions” page and a webpage listing educational
activities on herpetofauna for all ages. Members of the committee are
involved with informal education activities, e.g. interviews, open house
presentation, field trips. In the past year, they have updated the Interna-
tional Grants Programs list on the SSAR website. The Board gave ap-
proval to replace two members of the committee and to include a repre-
sentative from ASIH. Lynnette Sievert (Chair, Kennedy Student Award
Committee) reported that the winning paper for 2006 was by John Malone:
“Ecology of the Basin Construction Reproductive Mode in Smilisca
sordida (Anura: Hylidae), Journal of Herpetology 40:230–239.” John will
receive a check for $200 or the equivalent of $400 in SSAR publications.

Henry Mushinsky (SSAR Representative on the Meeting Management
and Planning Committee) reported that this Committee met in St. Louis
in March to develop a meeting schedule and review conference facilities.
They extended the deadline for abstract submission for the 2007 meeting
because of undersubscription at the original deadline. Approximately 900
presentations will be made at the 2007 meeting. The Committee requests
that Society members read the submission instructions carefully to avoid
making mistakes. They provided a reminder that each person can submit
abstracts for only one oral paper and one poster.

Future meetings are to be held as follows:

– Montreal, Canada (2008, 23–28 July)
– Portland, Oregon (2009)

– Providence, Rhode Island (2010)
– Minneapolis, Minnesota (2011)

The Board continued to discuss participation of SSAR in meetings of
the World Congress of Herpetology (WCH). In principle, we would like
to meet with WCH when the meeting is held in North America. However,
problems arise over the advanced planning that is necessary. Aaron Bauer
(WCH Secretary-General elect) indicated that a decision regarding the
2012/2013 meeting should be made by the end of this year. The venue is
likely to be Tucson, AZ or Vancouver, BC. There was unanimous support
expressed by the Board for SSAR to meet with WCH in 2012 in North
America. Our level of involvement would need to be specified. There is
nothing in the SSAR constitution that would prevent SSAR from having
a presence at more than one meeting per year, thus it might be possible to
participate in both the WCH and Joint ASIH/HL/SSAR meetings. The
Board agreed to co-sponsor the 2008 WCH meeting in Manaus, Brazil.
There was on-going 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.

No election is scheduled for 2007. Greg Watkins-Colwell has been
added to the Nominations Committee (Kirsten Nicholson, Chair) and an
overseas member is being sought. Richard Wassersug (Resolutions Chair)
presented resolutions at the Joint Meeting Banquet in 2006 and Rafe Brown
presented them (for Richard) in 2007. Kraig Adler suggested that SSAR
abandon the use of antiquated language in the resolutions. There was
general support for this.

Brian Crother (Chair, Standard English and Scientific Names Com-
mittee) reported that Number 37 of Herpetological Circulars (“Scientific
and Standard English Names of Amphibians and Reptiles of North America
North of Mexico,” by Crother et al.) is planned for 2008 and will likely
have an accompanying website link. There was some discussion of the
importance of this list and the fact that it has official approval of SSAR,
HL, and ASIH. Brian currently receives many requests (e.g., by State
agencies) for the list produced by this committee and the Board regards
this as a worthwhile investment. There was also discussion of the need
for both electronic and hard copies of publications. Some concern was
expressed regarding citation of non-static, electronic-only documents. Roy
McDiarmid suggested that Brian and John Moriarty talk with Anne Maglia
or Zack Walker (Web Oversight Committee) about this. The committee
has received a draft of “Standard Spanish, English, and Scientific Names
of the Amphibians and Reptiles of Mexico” by Ernest Liner and Gustavo
Casas-Andreu and recommends publication in limited paper run and as a
downloadable pdf from the SSAR website. This manuscript will be sent
out for review. The importance of including Spanish-speaking Mexican
colleagues in the pool of reviewers was stressed. John Moriarty thinks
that he will be able to find a donor to cover publication costs. The Board
discussed the possibility of Brian Crother stepping aside from his posi-
tion as chair of this committee now that he is President-Elect. However,
the Board sees no conflict of interest and wishes for Brian to remain in
this position.

Dawn Wilson reported that the number of applicants for Student Travel
Awards continues to be low (12 applications for 10 awards). The Travel
Award Winners in 2006 were:

Kimberly Andrews, University of Georgia (USA)
Kristin Bakkegard, Utah State University (USA)
Alessandro Catenazzi, Florida International University (USA)
Matt Chatfield, University of Michigan (USA)
Chris Feldman, Utah State University (USA)
Gillian Gouchie, Dalhousie University (Canada)
Joshua Kapfer, University of Wisconsin (USA)
Libby Liggins, Victoria University of Wellington (New Zealand)
Carolina Monteiro, University of Arkansas (USA)
Heather Waye, Oregon State University (USA)
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Anne Maglia (Chair, Web Oversight Committee) reported that the
website underwent a major update this year. A number of individuals,
including Committee members, assisted with this. A link to the website
of Allen Marketing and Management (AM&M) will be provided from
the Society website. Anne indicated that if the Society starts to publish
more material on the website (e.g., PDF files) there will be an increase in
costs. The website is very important in maintaining visibility for the So-

FIG. 17. Three winners of the 2007 Henri Seibert Awards for best stu-
dent papers who were in attendance at the SSAR Business Meeting. From
left to right: L. Mahler (Systematics Category), R. Sutherland (Conserva-
tion Category), and S. Graham (Physiology/Morphology Category). Photo
by M. Preest.

FIG. 14. Treasurer Kirsten Nicholson and President Roy McDiarmid at
the Joint Meeting Banquet. Photo by M. Preest.

 FIG. 15. Title page of “Contributions to the History of Herpetology,”
Vol. 2 issued to commemorate the 50th Anniversary of the Society. This
volume contains “Herpetologists of the Past,” Part 2 by K. Adler, “Index
of Authors in Taxonomic Herpetology,” 2nd ed. by J.S. Applegarth, and
“Academic Lineages of Doctoral Degrees in Herpetology,” 2nd ed. by R.
Altig.

FIG. 16. Cover of “Society for the Study of Amphibians and Reptiles A
Fifty Year History 1958 to 2007” by J. J. Moriarty and B. Bartholomew.
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ciety and the committee welcomes suggestions from members.
The SSAR election for 2007 was conducted during the Fall of 2006.

Maureen Kearney (Elector) received 278 ballots. Brian Crother was elected
President-Elect, Kirsten Nicholson was elected Treasurer, and Marion
Preest continues as Secretary. Tiffany Doan, Travis LaDuc (Regional
Society Representative), Stephen Richter (Conservation Representative),
and Paul Chippendale were elected to the Board. No election is necessary
in 2007, and from 2008 forward, elections will be run electronically. It is
hoped that this will avoid the problem of overseas members not receiving
ballots on time and may increase voting participation. Members who do
not have access to email will continue to receive paper ballots. Maureen
Kearney has resigned as Elector after several years of excellent service.
There was discussion of the need to have an Elector, given the move to
electronic voting and the fact that AM&M will be counting votes. It was
felt necessary to have an election overseer and that perhaps this person
could be an international member of the Society. Among other duties, the
overseer could deal with the issue of family membership categories and
ensure that couples/families with these memberships are able to cast the
appropriate number of votes.

Al Savitzky (Representative to AIBS and BioOne) attended the annual
meetings of both AIBS and BioOne in 2007 and reported on their activi-
ties as relevant to SSAR. AIBS continues to serve as an important voice
for organismal biologists and ecologists. It deals, among other things,
with public policy and biological education at all levels (focusing par-
ticularly on the controversies surrounding the teaching of evolution) and
is currently involved in the cooperative development of a proposal to
begin study of the current state of biological sciences in the U.S. Concern
was expressed at the AIBS meeting at declining membership in many
member societies due to a failure to recruit or retain young professionals.
Information was presented on the recently launched Encyclopedia of Life.
This will link many biological databases and provide information on
biodiversity for use by professionals and the public.

A major new project is the Coalition for the Public Understanding of
Science (COPUS). The first major activity of COPUS is to organize the
“Year of Science 2009.” This year is the bicentennial of the birth of Dar-
win, the sesquicentennial of the publication of The Origin of Species, and
the bicentennial of the birth of Abraham Lincoln (who founded the U.S.
National Academy of Sciences). The aim of the celebration is to focus on
public understanding of the process of science. The Board voted unani-
mously to join COPUS and the Year of Science 2009. Information on
COPUS can be found at http://www.copusproject.org and on the Year of
Science 2009 at http://www.yearofscience2009.org.

BioOne launched a second collection of journals in 2007 under the
name BioOne.2. Between BioOne.1 and BioOne.2, 125 journals are avail-
able (this is expected to grow to almost 170). BioOne has instituted a
52% increase in price over the past 6 yrs, but has offset this by an 88%
increase in the number of titles and a 323% increase in the number of
pages. Savitzky reported that BioOne continues to be supported by li-
braries. BioOne has returned 61% of its total 2006 revenue to publishers
(SSAR received $15,235 in 2006 for 2005). SSAR is not currently en-
rolled in BioOne’s Secondary Rights Management Program. This pro-
vides opportunities for journals to receive income from the sale of indi-
vidual articles.

One proposal “Is Management of Sustainable Commercial Harvesting
of Long-Lived Organisms Possible?” was received from Willem
Roosenburg by Richard Durtsche (Symposium Coordinator) for the 2008
Montreal meeting. This Board voted in February to support this sympo-
sium. Individuals considering submitting proposals for 2009 need to en-
sure that they are aware of the new guidelines.

Following discussion of the Annual Reports, the Board moved on to
new business. There was discussion of mounting another membership
campaign. Membership numbers clearly increase following a campaign
and such campaigns appear to be especially important in recruiting over-
seas members. Now that dues can be paid online, it may be easier to

recruit overseas members. We particularly need to recruit (and retain)
younger members. A suggestion was made to send membership brochures
advertising the benefits of joining SSAR to other societies and to their
meetings (e.g., WCH meeting in Manaus in 2008). Breck Bartholomew
and John Moriarty (with advice from Kraig Adler) will spearhead this
effort. There was discussion of various incentives that we could offer to
new members (e.g., reduced page charges, reduction in prices of SSAR
publications, etc.). Some concern was expressed that current/renewing
members would not have these incentives available to them. Regional
Herpetological Societies could also be targeted as sources of new mem-
bers. Dave Hardy offered to work with Travis LaDuc on this. The Rela-
tions with Herpetologists at Zoological Parks Committee should also be
involved.

The Student Travel Award is supported partly by proceeds from the
Silent Auction. Dawn Wilson (Silent Auction organizer) reported that she
has not been receiving the necessary support from local hosts and stu-
dents (to obtain auction items and to run the auction) and the funds gener-
ated in recent years have been low. Dawn indicated her desire to step
down as organizer. The Board then discussed the need for increased stu-
dent involvement in the Society and various ideas to raise funds for stu-
dent support. Student attendance at meetings is substantial and continues
to increase. The cost to attend meetings is considered to be reasonable -
housing costs can be on the low side with shared rooms and registration
costs and cost of tickets to attend events are heavily subsidized by regular
members. There was a suggestion to form a “Student Participation Com-
mittee” to determine why there is a general lack of participation by stu-
dents in the Society and to generate ideas to increase involvement and
student support. Dawn offered to chair this Committee and Rafe Brown,
Tiffany Doan, Anne Maglia, and Stephen Richter indicated a willingness
to become members. Others wishing to be involved (especially students)
should contact Dawn or Roy.

A request for co-sponsorship of a symposium on “Amphibian Declines
and Chytridiomycosis” was sent to the Conservation Committee by Joe
Mendelson on behalf of PARC (Partners in Amphibian and Reptile Con-
servation). This symposium was held in Tempe, AZ in November 2007.
The Board considered this a worthwhile symposium and voted unani-
mously to support it by providing $500. However, some concern was
expressed that the money could be used to support other Society activi-
ties (e.g., student travel) and that, once it became known that the Society
provides financial support, we would begin to receive multiple such re-
quests.

The Board Meeting adjourned at 1345 h without having finished dis-
cussion of, or voted on, the 2008 Budget. As a result, a special Budget
meeting was called.

Society President Roy McDiarmid called the Budget Meeting to order
at 1530 h on July 12, 2007 in the Hyatt Regency, St Louis, MO. Treasurer
Kirsten Nicholson presented a proposed 2008 budget. As first proposed,
expenses exceeded income by approximately $60K. The Board then re-
viewed income and expenditure categories. Expenditures were cut in some
cases where this was deemed possible. This had relatively little impact on
the proposed budget. Income for 2008 from publications is expected to
be higher than currently listed in the budget especially because of books
from the Contributions series that will appear. This may add $20–40K to
our income, however there is still likely to be a deficit.

There was discussion of raising the annual dues. The Board felt that a
dues increase may be necessary especially given that dues have not in-
creased since 2003, our current dues are lower than those of the other
major USA-based societies, and we give “value for money” e.g., two
journals with four issues each year, various forms of student support (travel
awards, Kennedy Award, Seibert Awards, Grants-in-Herpetology, Dean
Metter Award, etc.). However, it was decided to put this matter off tem-
porarily, partly because of the recent change in Treasurer. It was agreed
that an in-depth analysis of the financial state of the Society was neces-
sary. After that, the implications of a dues increase could be looked at and
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Kennedy Student Award

The Kennedy Award Committee (Carl Anthony, Bill
Lutterschmidt, Terry Schwaner, Wayne VanDevender, Lynnette
Sievert, Chair) has completed its work for Volume 40 of the Jour-
nal of Herpetology.  The Committee has selected “Ecology of the
Basin Construction Reproductive Mode in Smilisca sordida
(Anura: Hylidae)” by John H. Malone (Vol. 40:230–239). The
Kennedy Award carries with it a cash prize of US $200 or the
winner’s selection of any SSAR publications valued at twice that
amount.

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

Dean Metter Memorial Award

There were nine proposals submitted this year for the Dean E.
Metter Memorial Award.  Since the proposals were all of high
quality, the committee required more time to deliberate than in
previous years, and the decision was more difficult.  The commit-
tee has unanimously selected Barbara Banbury to be the fifth re-
cipient of the Metter Award.  Ms. Banbury’s proposal was en-
titled:  Tempo and Mode of Species Diversification in Megophryid
Frogs.  Anne Maglia recused herself from the decision making
process this year because Banbury did her master’s degree under
her supervision.

Barb Banbury graduated with a B.S. in Organismal Biology from
The University of Kansas where she worked under the supervi-
sion of Dr. Linda Trueb and John Simmons, the Herpetology Col-
lection Manager.  She also was a participant in Dr. Robert Powell’s
NSF sponsored REU Program at Avila University.  Her Master’s
degree was completed at the University of Missouri—Rolla where
she explored the development of cranial and post-cranial elements
in pelobatid tadpoles in Dr. Anne Maglia’s laboratory.  In 2006,
she began her PhD work with Dr. Michael Alfaro at Washington
State University.

Applications for the 2008 Metter award are due no later than 29
February 2008 and in order to be eligible, applicants must be mem-
bers of SSAR with dues paid by 31 December 2007.  The winner
of the award for 2008 will be announced around 1 April 2008.
Please see the SSAR web page for details on how to prepare an
application.  Applications should be submitted electronically to
Joe Beatty (e-mail: beattyj@science.oregonstate.edu).

Annual Report (2007)
Grants-in-Herpetology Committee

An award in the amount of $500 was made to each of the fol-
lowing individuals:

Conservation.—Dana K. Wingfield, University of California
Santa Cruz.  Project title: “Elucidating the oceanographic processes
that affect the endangered juvenile loggerhead sea turtle (Caretta

the size of that increase could be determined. The Board will revisit this
issue at the 2008 Board Meeting. In the meantime, we realize that if there
is a budget shortfall, we will need to dip into our investments.

The proposed 2008 budget was approved and received unanimous sup-
port.

Income estimated at $243,368
Expenses estimated at $296,560
(Deficit = $53,192)

The budget meeting adjourned at 1915 h.
The Annual SSAR Business Meeting was called to order by President

McDiarmid at 1604 h on July 14th. Approximately 47 SSAR members
were in attendance. David Green issued an invitation to attend the 2008
Annual Meeting in Montreal, Canada and Dick Vogt issued an invitation
to attend the 6th World Congress of Herpetology in Manaus in 2008. Presi-
dent McDiarmid then summarized the meeting of the Board of Directors
held a few days earlier. Larry David Wilson, long time Snake Section
Editor (CAAR), received applause for his 34 years of service to SSAR in
this capacity. Winners of the 2006 Dean Metter Award, Kennedy Award,
Henri Seibert Student Awards (Fig. 17), Grants-in-Herpetology Awards,
and Student Travel Awards were announced.

There was discussion of the costs of attending recent Annual Meet-
ings. For some members (e.g., retirees) these costs are prohibitive. There
was a suggestion that we add a small amount (e.g., $5) to the registration
fee and the money raised could go into a pool to support members who
otherwise would not be able to attend. Improving the ability to find com-
patible roommates and implementing an online “rideshare” program could
make attendance at meetings possible for more of our members.

Discussion then turned to making the Annual Meeting more “student-
friendly” and making it easier for students to learn who does what in
SSAR. A suggestion was made that Officers and Editors present their
own reports at the Business Meeting rather than the President as was
done in years past. The scheduling of the Board Meeting (which begins
in the morning of the day most attendees arrive) makes it difficult for
students (and others) to attend (even though the Board Meeting is open to
all SSAR members) because it would require them to arrive at the meet-
ing venue a day earlier. It was suggested that the Board Meeting be re-
scheduled to occur later in the meeting; however, this would interfere
with other scheduled activities and the ability of Board members to at-
tend talks and poster sessions. There was discussion of a mentoring pro-
gram and of arranging a reception specifically for student members of
SSAR to welcome them to the meeting and enable them to get to know
Board Members, Editors, and Committee Chairs. This reception could
feature particularly prominent herpetologists who would introduce them-
selves to students. President McDiarmid promised a Welcome Reception
for the 2008 meeting. Several students expressed interest in joining the
Student Participation Committee.

The meeting was adjourned at 1745 h.

—Respectfully submitted by Marion Preest, SSAR Secretary

I would like to acknowledge the assistance in writing this report and
photographs that I received from the following individuals: Kraig Adler,
Breck Bartholomew, Dave Dennis, Ken Dodd, Bob Hansen, and Joe
Mitchell.
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caretta) off Baja California Sur, Mexico.”
Field Research.—Julie M. Ray, Old Dominion University.

Project title: “Three dimensional study of a mid-elevation
neotropical snake community.”

Laboratory Research.—J. Michael Butler, University of
Florida.  Project title: “A genetic investigation into the population
status and range intergradation of an endemic emydid subspecies,
the Gulf Coast box turtle (Terrapene carolina major).”

Travel.—Roberto Brenes, Southern Illinois University.  Project
title:  “Instantaneous growth rate and assimilation rates of Neotro-
pical montane tadpoles.”

International.—Hanyeh Ghaffari, Azad University, Tehran.
Project title:  “Ecology of the Mesopotamian soft shell turtle
(Rafetus euphraticus) with implications for conservation and man-
agement in Iran.”

Education.—Justin J. Shew, Starr Ranch Sanctuary, National
Audubon Society, Trabuco Canyon, CA .  Project title:  “Snake
Research: Educational Field Ecology Program at Starr Ranch Sanc-
tuary (Trabuco Canyon, CA).”

2007 Grants-in-Herpetology Committee.—Chair: Erik R. Wild.
Reviewers: Jeffrey Parmelee, Rafe Brown, Eli Greenbaum, Chris
Parkinson, and Josh Kapfer. SSAR congratulates the 2007 GIH
recipients and thanks the committee members for their efforts.

Grants-in-Herpetology 2008 Proposals

Proposals are now being accepted for the 2008 SSAR Grants-
in-Herpetology Program. This program is intended to provide fi-
nancial support for deserving individuals or organizations involved
in herpetological research, education, or conservation. Applica-
tion deadline is 28 February 2008. Grant application details are
available at:

<http://www.ssarherps.org/pages/GIH.html>

Seibert Award Winners for 2007

The sixteenth annual Seibert Awards were presented at the 50th

Annual Meeting of the SSAR in St. Louis, Missouri July 12–17,
2007.  These awards are named in honor of Henri C. Seibert, an
early and tireless supporter of SSAR, serving as an officer for
over 20 years.  In recognition of outstanding student presentations
at the annual meeting, a single award is given in each of four cat-
egories: Morphology & Physiology (4 presentations), Evolution
& Systematics (11 presentations), Ecology (16 presentations), and
Conservation (12 presentations).  All winners will receive a check
for US $200 from SSAR and a book from University of California
Press compliments of Chuck Crumly.

The Seibert Award Winners for 2007 were: Morphology &
Physiology: Sean Graham (co-authors Ryan Early and Matthew
Grober), Georgia State University, “Plasma corticosterone varia-
tion in free-ranging male cottonmouths (Agkistrodon piscivorus):
diel, seasonal, and captive handling effects, and interactions with
plasma testosterone.”  Evolution & Systematics: D. Luke Mahler,
Harvard University, “Does ecology influence rates of phenotypic
variation in island anoles?” Honorable Mention: Matthew Gifford

(co-author Allan Larson), Washington University, “A multi-locus
assessment of the phylogeography of Ameiva chrysolaema from
Hispaniola. Honorable Mention: Michael Westphal, Oregon State
University, “What can garter snakes tell us about coral snake mim-
icry?” Ecology: Amanda Subalusky (co-authors Lora L. Smith
and Lee Fitzgerald), Texas A&M University, “Ontogenetic shifts
in habitat use in the American alligator: another case for the im-
portance of seasonal wetlands”.  Honorable Mention: Mizuki
Takahashi (co-author Matthew Parris), University of Memphis,
“A test of reproductive isolation between the subspecies of
Notophthalmus viridescens.” Honorable Mention: Shannon K.
Hoss (co-authors Lora L. Smith, Gordon Schuett, Craig Guyer),
Auburn University, “Home range and multi-scale habitat associa-
tions of the eastern diamondbacked rattlesnake (Crotalus
adamanteus) in southwest Georgia. Conservation: Ronald
Sutherland, Duke University, “Presence only models for rare North
Carolina snake species confirmed with unbiased road-cruising
data.”

The judges for 2007 were Patrick Owen (Ohio State University,
Lima, OH), Robert Reed (USGS, Ft. Collins, CO), Kevin G. Smith
(Washington State University in St. Louis),  Robert Espinoza (Cali-
fornia State University, Northridge), Chris Austin (Louisiana State
University), Frank Burbrink (College of Staten Island/CUNY),
Mike Adams (USGS, Corvallis, OR), Michael Dreslik (Univer-
sity of Illinois Urbana-Champaign), James Vonesh (Virginia Com-
monwealth University), Brad Shaffer (University of California at
Davis), and Lora Smith (Jones Ecological Research Center, New-
ton, GA).

NEWSNOTES

Slowinski Award Announced for 2007

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 2007 is Brice P. Noonan, of
the Department of Integrative Biology, Brigham Young Univer-
sity, Provo, Utah.

On 12 September 2001, the world lost one of its premier biolo-
gists, a loss that went virtually unnoticed in the wake of the trag-
edy that befell the United States the previous day. Joseph Bruno
Slowinski, the 39-year old curator of amphibians, turtles, reptiles,
and crocodilians at the California Academy of Sciences in San
Francisco, died in the jungles of Burma from the bite of a venom-
ous snake. Joe was bitten on 11 September and, despite heroic
efforts to save his life by expedition companions and colleagues,
succumbed to the effects of the bite the next day. Eventually, the
world took notice, and numerous media outlets across the nation
and throughout the world chronicled Joe Slowinski’s exemplary
career, cut so tragically short.

A distinguished committee, comprised of Simon Creer (Uni-
versity of Wales, Bangor), Hussam Zaher (Muesu de Zoologia da
Universidade de São Paulo, Brazil), and Christopher L. Parkinson
(committee chair, University of Central Florida), have deemed the
paper “Dispersal and vicariance: the complex evolutionary his-
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tory of boid snakes)” as the most distinguished paper on snake
systematics to appear worldwide during 2006. The paper was co-
authored with Paul T. Chippindale, and was published in Volume
40 of Molecular Phylogenetics and Evolution.

As senior author of the paper, Dr. Noonan becomes the fifth
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 his achieve-
ment.

New Varanid Organization and Journal

The International Varanid Interest Group is a volunteer-based
organization established to advance varanid research, conserva-
tion, and husbandry, and to promote scientific literacy among
varanid enthusiasts worldwide. Membership to the IVIG is free,
and open to anyone with an interest in monitor lizards. The Group
publishes a quarterly journal, BIAWAK, which is available online
at http://varanidae.org/biawak.

Ecuadorian Research Expeditions

 Dates for 2008 Ecuadorian Research Expeditions have been
announced. These trips will take participants to western Ecuador
to study reptiles and amphibians in some of the most imperiled
ecosystems on Earth. This work provides vital data on rare and
endangered wildlife that will help make informed management
decisions and ultimately save them from extinction.

 People from all walks of life and backgrounds are welcome to
join us in the field. We are offering four expeditions this year, in
January, June, July and August. New this year we have three back-
to-back, two-week trips, and participants can sign up for one or
any combination of them.

If you might be interested, check out these links. Also, please
spread the word to your friends, colleagues, and students.

Reptile Research Homepage: (http://www.reptileresearch.org/)
Western Ecuador Research Program: (http://

www.reptileresearch.org/volunteer.htm)
Application Page: (http://www.reptileresearch.org/

application.htm)

Kansas Herpetological Society Annual Meeting

The Kansas Herpetological Society held its 34th Annual Meet-
ing at the Topeka Zoo in Topeka, Kansas, on November 2–4, 2007.
Over 140 participants attended scientific paper sessions presented
by scientists and students from across the nation. Featured speak-
ers were Emily Moriarty Lemmon (University of Texas at Aus-
tin), and Jonathan Campbell (University of Texas-Arlington).

Melissa Boetig, student at Washburn University, received the
2007 Howard K. Gloyd/Edward H. Taylor Scholarship, honoring
the memory of two great biologists with strong ties to Kansas.
The 2007 Alan H. Kamb Grant for Research on Kansas Snakes
was made to Page Klug, Kansas State University, Manhattan. J.
Daren Riedle, West Texas A&M University, Canyon, was chosen

as the tenth recipient of “The Suzanne L. & Joseph T. Collins Award
for Excellence in Kansas Herpetology.” George R. Pisani, Kansas
Biological Survey at the University of Kansas, was installed as
the ninth Distinguished Life Member of the Kansas Herpetologi-
cal Society. In 2008, the Society will meet at Friends University,
Wichita, Kansas.

Edward Elkan Memorial Lecture

This lecture commemorates the life and work of Dr. Edward
Elkan who was medically qualified, had a life-long interest in com-
parative pathology and was a pioneer in the study of reptiles, am-
phibians and fish. Following Dr. Elkan’s death in 1983,
his microscope slides, gross specimens, books and reprints were
put together as a teaching and research collection and a series of
commemorative presentations was initiated—the Edward Elkan
Memorial Lectures. The first four of these were given by Fredric
L. Frye (USA), John E. Cooper (UK), Peer Zwart (The
Netherlands), and Elliott R. Jacobson (USA). The fifth is due to
be delivered by John Harshbarger (USA) in January 19, 2008 at
the North American Veterinary Conference in Orlando, Florida,
USA.

MEETINGS

Meetings Calendar

Meeting announcement information should be sent directly to the Editor
(rwh13@csufresno.edu) well in advance of the event.

7–9 February 2008—International Conference on the Coqui Frog,
Waikoloa Beach Marriot Resort and Spa, Waikoloa, Hawaii, USA.
Information: http://www.ctahr.hawaii.edu/coqui/conf08.asp

21–24 February 2008—SEPARC (Southeast Partners in Amphib-
ian and Reptile Conservation) Annual Meeting, University of Geor-
gia, Athens, Georgia, USA. Information: www.separc.org

11–13 April 2008—Fourth Annual Sonoran Desert Herpetologi-
cal Symposium, Tucson, Arizona, USA. Information: http://
www.arts.arizona.edu/herp/

5–7 June 2008—Joint Meeting of Texas Herpetological Society,
SW PARC, Horned Lizard Conservation Society; University of
Texas, Austin, Texas, USA. Information: gad.perry@ttu.edu

23–27 June 2008—6th Symposium on Lacertids of the Mediterra-
nean Basin, Lesvos Island, Greece. Information: http://
www.elerpe.org/

23–28 July 2008—51st Annual Meeting, Society for the Study of
Amphibians and Reptiles; 88th Annual Meeting, American Society of
Ichthyologists and Herpetologists; 66th Annual Meeting, The Herpe-
tologists’ League. Montreal, Quebec, Canada. Information: http://
www.dce.ksu.edu/jointmeeting/

17–20 August 2008—6th World Congress of Herpetology, Manaus,
Brazil (meeting jointly with SSAR). Information: http://
www.worldcongressofherpetology.org/index.php?section=51
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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 Herpe-
tologists’ League, and the Society for the Study of Amphibians and Rep-
tiles. 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.

The current contents of various herpetological journals and other pub-
lications can be found at: http://www.herplit.com/contents.

Satellite Tracking of Migration in the Loggerhead
Sea Turtle

Migration is important for species that rely on seasonally vari-
able resources. The Atlantic Ocean off North America, has one of
the world’s largest populations of the loggerhead sea turtle, Caretta
carretta; however, little is known about their migratory behavior.
In this study, 12 adult female turtles were tracked for several years
using satellite transmitters, and these data were combined with a
number of oceanographic measures, including sea surface tem-
perature, sea surface current and bathymetric data. Two different
migration patterns were identified; the first involved northward
migration in summer, extending 330–752 km from the nesting
beach, and then southward migration in autumn. The second mi-
gration pattern was a southerly summer migration of 576–895 km
from the nesting site, followed by winter residency in these sites.
Of the 12 turtles monitored, nine migrated northward initially,
exhibiting migration pattern one, and three migrated southward,
exhibiting migration pattern two. Both these migration patterns
allowed exploitation of warmer waters at the edge of the gulf
stream. The satellite data also showed that turtles stayed largely in
shallow waters (<100 m), which the authors suggest allows them
to exploit benthic prey. Two turtles were also fitted with dive re-
cording devices, and this showed that dive behavior at summer
and winter breeding sites differed considerably, as dives in winter
sites were of much greater duration. The authors suggest that the
turtles may make long resting dives during winter, in a type of
hibernation, and propose that this allows them to tolerate cold con-
ditions while still taking advantage of productive waters. The au-
thors highlight the need for further research that will be able to
determine the frequency of the two migratory routes in the popu-
lation and the selective pressures associated with them.

HAWKES, L. A., A. C. BRODERICK, M. S. COYNE, M. H. GODFREY AND B. J.
GODLEY. 2007. Only some like it hot—quantifying the environmental
niche of the loggerhead sea turtle. Diversity and Distributions 13:447–
457.

Correspondence to: Brendan J. Godley, Marine Turtle Research Group,
Centre for Ecology and Conservation, School of Biosciences, University
of Exeter, Cornwall Campus, Penryn, TR10 9EZ, UK; e-mail:
b.j.godley@exeter.ec.uk.

Responses of Tuatara to Removal of Introduced
Rats

Invasive predator species are generally thought to have nega-
tive impacts on endemic plants and animals, but specific hypoth-
eses about their effects have not been widely tested. Tuatara, Sphe-
nodon punctatus, are extinct from the New Zealand mainland, and
are only found on smaller offshore islands. Three species of rat
are common on these islands: Pacific Rats (Rattus exulans), which
were introduced to New Zealand at least 750 years ago by
Polynesians, and Norway (R. norvegicus), and Ship Rats (R. rattus),
which were introduced by Europeans within the last 250 years.
Tuatara do not coexist with either Norway or Ship Rats, but are
found occasionally with Pacific Rats. In this paper, the authors
investigated whether tuatara densities and recruitment are impacted
by the presence of Pacific Rats. To do this, rats were eradicated
from three of the Marotere Islands, northeastern New Zealand,
and body condition and recruitment in tuatara from these islands
were compared to those from the nearby Taranga Island, where
rats are still present. These islands provide a unique opportunity
for this type of study as they have restricted human access, have
similar forest cover, and rats are the only predatory mammals.
Following rat eradication, tuatara recruitment increased, with the
number of juveniles growing by up to 17-fold. Additionally, body
condition of adult males and females improved considerably. The
authors conclude that the reduction in predation of eggs and juve-
niles following rat removal is an important factor in tuatara re-
cruitment and body condition. They also suggest that more subtle
interactions, such as competition for food, might also play some
part in population growth, especially for a long lived species such
as tuatara.

TOWNS, D., R., G. R. PARRISH, C. L. TYRRELL, G. T. USSHER, A. CREE, D. G.
NEWMAN, A. H. WHITAKER AND I. WESTBROOKE. 2007. Responses of Tua-
tara (Sphenodon punctatus) to removal of introduced Pacific rats from
islands. Conservation Biology 21:1021–1031.

Correspondence to: David Towns, Terrestrial Conservation Unit, Depart-
ment of Conservation, Private Bag 68-908, Newton, Auckland 1145, New
Zealand and School of Biological Sciences, Victoria University of
Wellington, P.O. Box 600, Wellington 6140, New Zealand; e-mail:
dtowns@doc.govt.nz.

Evolution of Viviparity in Salamanders

The Fire Salamander, Salamandra salamandra, displays two
reproductive strategies, viviparity and ovoviviparity, along its dis-
tribution on the Iberian Peninsula, which provides a unique op-
portunity to study the evolution of different reproductive modes.
Ovoviviparity is the most common reproductive strategy in this
species, but viviparity has been observed in a number of locali-
ties, including two small islands on the Atlantic coast that origi-
nated 8000–9000 years ago, after the last glacial period. In this
study, the authors have sequenced approximately 1100bp of the
Cyt b and COI regions on the mitochondrial genome from 1-15
individuals from each of 17 populations across the northern Ibe-
rian Peninsula, including both ovoviviparous and viviparous popu-
lations. Phylogenetic analyses revealed that the two viviparous
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island populations do not form a monophyletic group with the
mainland viviparous populations. Further, the authors suggest that
it is unlikely that colonization of these islands occurred after they
were cut off from the mainland, or that migration occurred be-
tween the islands. Therefore, the authors propose that viviparity
has arisen independently multiple times, and conclude that this
transition between reproductive modes can occur rapidly and of-
ten in island populations. The authors also discuss the ecological
factors that may have led to the evolution of viviparity. As vivi-
parity removes the need for water in the juvenile stage, a lack of
water on these islands may be a factor for the evolution of this
reproductive mode in island populations.

VELO-ANTÓN, G., M. GARCÍA-PARÍS, P. GALÁN, AND A. CORDERO-RIVERA.
2007. The evolution of viviparity in Holocene islands: ecological ad-
aptation versus phylogenetic descent along the transition from aquatic
to terrestrial environments. Journal of Zoological Systematics and Evo-
lutionary Research Online Early: doi: 10.1111/j.1439-
0469.2007.00420.x

Correspondence to: Guillermo Velo-Antón, Grupo de Ecoloxía Evolutiva,
Departmento de Ecoloxía e Bioloxía Animal, Universidae de Vigo,
E.U.E.T. Forestal, Campus Universitario, 36005 Pontevedra, Spain; e-
mail: guillermov@uvigo.es.

Sperm Storage Effects on Sex Ratio in Lizards

Female storage of sperm post-mating is common in a variety of
taxa, and may be a response to rare mating opportunities or male
sperm limitation. Although sperm storage has been widely stud-
ied, its influence on sex ratio remains relatively uninvestigated. In
this study, the authors investigated the consequences of sperm stor-
age in the Australian painted dragon lizard, Ctenophorus pictus.
They brought field-mated females into the lab and then staged
repeated matings with additional males to determine the contribu-
tion of ‘fresh’ versus ‘stored’ sperm. Fifty-four clutches resulted
from matings between 34 females and 26 males, producing 180
offspring. Microsatellites were used to determine paternity, and
offspring were then categorized as resulting from ‘stored’ or ‘fresh’
sperm. The average sperm storage difference between stored and
fresh sperm was approximately two months. Results showed that
stored sperm was 23% more likely to produce sons than fresh
sperm. Similar temporal changes in sex ratio have been observed
in a variety of taxa, including birds, rats, and humans, and as these
taxa have different sex determining mechanisms, the relationship
between sex ratio and sperm storage is likely to involve multiple
factors. While the authors were unable to identify the proximate
mechanism underlying the overproduction of males from stored
sperm, they suggest that this mechanism may explain annual varia-
tion in sex ratio.

OLSSON, M., T. SCHWARTZ, T. ULLER AND M. HEALEY. 2007. Sons are made
from old stores: sperm storage effects on sex ratio in a lizard. Biology
Letters Online Early: doi:10.1098/rbsl.2007.0196

Correspondence to: Mats Olsson, School of Biological Sciences, Univer-
sity of Wollongong, Wollongong, NSW 2522, Australia; e-mail
molsson@uow.edu.au.

Communal Nesting in Montane Scincid Lizards

Females of the Australian montane scincid lizard, Bassiana
duperreyi, oviposit communally, that is, they lay clutches within
the same nests as other females. This communal nesting behavior
is common in many reptile species, and may result from a lack of
suitable oviposition sites (a constraint), or because females gain
direct fitness benefits (an adaptation). In this study, the authors
investigated whether communal nesting behavior represents an
adaptation or constraint in B. duperreyi. In a field survey, the au-
thors examined 367 nests over 11 years and demonstrated that
communal and solitary nests were laid in similar sites, and were
not related to the number of available sites. Further, investigation
of 110 natural nests showed that incubation conditions did not
differ between communal and solitary nests, or between eggs laid
at the periphery and the centre of communal nests. This behavior
was also investigated in a laboratory setting, with females laying
20 of 26 clutches in nests which contained dummy eggs rather
than empty nests when four oviposition sites were available. Eggs
laid in a communal setting absorbed less water and were larger
than those laid in single nests, and furthermore, hatchlings from
communal nests had shorter tails and ran quicker than those that
were singly incubated. The authors suggest that communal nest-
ing in this species is likely to be adaptive, and not due to a con-
straint in suitable breeding sites, however they suggest that this
may be important in some species and in some conditions. While
the authors propose that the fitness benefit of communal mating is
likely to be due to the larger, faster hatchlings, the relationship of
these traits with water uptake requires further study.

RADDER, R.S., AND R. SHINE. 2007. Why do female lizards lay their eggs
in communal nests? Journal of Animal Ecology Online early: doi:
10.1111/j.1365-2656.2007.01279.x

Correspondence to: Richard Shine, School of Biological Sciences Ao8,
University of Sydney, NSW 2006, Australia; e-mail: rics@bio.usyd.edu.au.

Impact of Fragmentation and Colonization on
Genetic Diversity in Frogs

Genetic diversity is an important component of population
health, in particular, as an individual from a population with high
diversity is expected to have higher fitness when compared to an
individual from a low diversity population. Postglacial coloniza-
tion from refugia and contemporary habitat fragmentation can both
reduce population genetic diversity, but as they act at different
temporal and spatial scales, their impacts may differ. In this study,
the impact of postglacial colonization and habitat fragmentation
on genetic diversity and fitness was examined in the Italian agile
frog, Rana latastei, in the Lombardy in northern Italy. This spe-
cies likely had one glacial refugium in the eastern part of its range,
and as a consequence, genetic diversity is greater in populations
from the east than from the west. Microsatellite diversity at 6 poly-
morphic loci was examined in 295 frogs from ten populations,
four in developed environments (“isolated” populations) and six
in riparian woodlands (“nonisolated” populations). To assess fit-
ness, 7335 eggs were collected from 218 clutches and were reared
to tadpoles in the laboratory before release in their wetland of ori-
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gin. Results showed that distance from refugium and degree of
isolation explained greater than 90% of the observed variation in
genetic diversity. The lowest genetic diversity populations were
those furthest away from the glacial refugium and from areas with
high road density. Hatch rate was positively correlated with the
isolation of the population, but only when the distance from the
refugium was held constant. However, there was no relationship
between hatch rate and genetic diversity. The authors propose that
the reduced fitness in low diversity, isolated populations suggests
that this process is ongoing and not directly related to the histori-
cal impact of colonization from refugia. Potential conservation
implications of these results are also discussed.

FICETOLA, G. F., T. W. J. GARNER, AND F. DE BERNARDI. 2007. Genetic
diversity, but not hatching success, is jointly affected by postglacial
colonization and isolation in the threatened frog, Rana latastei. Mo-
lecular Ecology 16:1787–1797.

Correspondence to: Gentile Francesco Ficetola, Université de Savoie,
Laboratorie d’Ecologie Alpine, équipe Génomique des Populations et
Biodiversité, 73 376 Le Bourget du Lac cedex France; e-mail:
francesco.ficetola@unimi.it.

Distribution of Chytrid Fungus in Frog
Populations

Amphibians are currently undergoing a well-documented de-
cline, with a third of the more than 6000 species worldwide threat-
ened. The chytrid fungus, Batrachochytrium dendrobatidis, infects
the epidermis of amphibians and causes chytridiomycosis, a po-
tentially lethal skin disease, and is often found at sites that are
undergoing a population decline. Frogs display a variety of breed-
ing strategies, from tadpole development in ponds or streams that
may take years, to entirely terrestrial breeders. As the chytrid fun-
gus cannot survive desiccation and has flagellated zoospores, it is
unlikely that it would similarly impact frogs displaying different
reproductive strategies. To test this hypothesis, the authors mea-
sured levels of chytrid infection in 19 frog species from south-
east Queensland. Each species was identified as falling into one
of five different breeding strategies; permanent stream, perma-
nent pond, ephemeral stream, ephemeral pond and terrestrial. They
found that 30.3% of the 519 individuals sampled were infected.
Overwhelmingly, infected individuals were from species that bred
in permanent streams and ponds, with ephemeral stream and pond
breeders displaying no infection. There was only one terrestrial
breeder sampled, and this species displayed very low levels of
infection. The authors propose concentrating conservation efforts
in relation to the chytrid fungus on frogs that breed in permanent
waterbodies.

KRIGER, K. M., AND J. M. HERO. 2007. The chytrid fungus
Batrachochytrium dendrobatidis is non-randomly distributed across
amphibian breeding habitats. Diversity and Distributions Online Early;
doi: 10.1111/j.1472-4642.2007.00394.x

Correspondence to: Kerry M. Kriger, Centre for Innovation Conserva-
tion Strategies, Griffith University, PMB 50 Gold Coast Mail Centre, Qld
9726, Australia; e-mail: kmk5g@yahoo.com.

Thermal Biology of Male and Female Lizards

Despite the considerable number of studies investigating the ef-
fects of body temperature on lizard physiology and ecology, these
studies have generally not examined differences between sexes.
As male and female lizards are often found utilizing different mi-
crohabitats and can be active at different times, thermally medi-
ated differences in physiology and ecology may be important. In
this study the authors reexamined a large data set which included
11,000 individuals from 56 desert species from Africa, Australia,
and North America, to establish if sex differences in response to
thermal conditions are present. Body temperature, air tempera-
ture, and daily activity times were compared between males and
females from each species. Results showed that males and females
had very similar body temperature (differing by less than 1°C on
average), air temperature, and time of activity. The authors sug-
gest that their large sample size ensured that small differences
would have been detectable. Finally, the authors recognize that
the very small differences between sexes in desert lizards may be
an exception, and highlight the importance of investigating this in
other lizard groups.

HUEY, R. B. AND E. R. PIANKA.  2007. Lizard thermal biology: do genders
differ? The American Naturalist 170:473–478.

Correspondence to: Raymond B. Huey, Department of Biology, Box
351800, University of Washington, Seattle, Washington 98195, USA; e-
mail: hueyrb@u.washington.edu.

Lineage Identification of Captive Galápagos
Tortoises

Genetic data are invaluable in the conservation of natural popu-
lations, but utility of these data in the conservation of captive popu-
lations has been relatively unexamined. The Galápagos tortoise,
Geochelone nigra, is an endangered species, limited to only six
islands of its historical 11 island range. Captive populations of
this species are important, not only to prevent extinction but also
as a source for reintroductions. Genetic data can ensure that in-
breeding is avoided in captive populations and that appropriate
individuals can be selected for reintroduction. In this study, 98
individuals of unknown origin were sampled from zoos and pri-
vate collections across three continents. To compare the unknown
individuals to previously sampled natural populations, a ~695 bp
fragment of the mtDNA control region was sequenced for all indi-
viduals, and each was genotyped using ten microsatellite loci.
Twenty mtDNA haplotypes were identified from the 98 captive
individuals, with 14 of the haplotypes currently represented in
natural populations. Population assignment results from
microsatellite data were highly consistent with assignments from
mtDNA data, with 83.7% of individuals assigned to the same ex-
tant population using both datasets. The authors suggest that those
individuals for which microsatellite and mtDNA data assigned
different ancestral populations are the result of shallow phyloge-
netic divergence among some taxa, or mixed ancestry in captive
breedings. The majority of captive individuals came from popula-
tions on the islands of Isabela and Santa Cruz, and in particular
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from the large and diverse La Caseta population on Santa Cruz.
The results of the genetic analyses were also used to assess suit-
able breeding partners for the one surviving member of the Pinta
population, Lonesome George, and determined that the two fe-
males currently housed with George do represent the most appro-
priate genetic matches.

RUSSELLO, M. A., C. HYSENI, J. P. GIBBS, S. CRUZ, C. MARQUEZ, W. TAPIA,
P. VELENSKY, J. R. POWELL, AND A. CACCONE. 2007. Lineage identifica-
tion of Galápagos tortoises in captivity worldwide. Animal Conserva-
tion 10:304–311.

Correspondence to: Michael A. Russello, Unit of Biology and Physical
Geography, University of British Columbia Okanagan, 3333 University
Way, Kelowna, British Columbia V1V 1V7, Canada; e-mail:
michael.russello@ubc.ca.

Convergent Evolution in Drinking Adaptations in
Two Desert Lizards

The Australian Thorny Devil, Moloch horridus (Agamidae), and
the Texas Horned Lizard, Phyrnosoma cornutum (Iguanidae), are
unrelated species yet are both able to drink by transporting water
by capillary action through interscalar spaces on their skin to their
mouth. In this study, the authors used scanning electron micros-
copy (SEM) and histological methods to examine the morphol-
ogy of these interscalar spaces, or scale hinges, from both species,
to investigate the potential for convergent evolution. Ventral scales
were examined from 7 formalin-fixed M. horridus specimens and
compared to 4 Australian agamid species. Likewise, 5 P. cornatum
specimens were compared to 3 North American iguanids. The epi-
dermis consists of two layers, the outer layer made up of ß-kera-
tin, which is separated by a mesos layer from an inner layer made
of α-keratin. In both species, each scale hinge has a semi-enclosed
channel with convoluted walls, where the ß-keratin is very thin,
which the authors call a hinge-joint channel. The authors propose
that water is transported in these hinge-joint channels. Both spe-
cies have a jaw-buccal cavity at the corner of the mouth, where
jaw and tongue movements create negative pressure which pro-
motes water flow to the mouth. Although there are slight differ-
ences in these structures between the two species, the authors sug-
gest that the presence of these specialized structures, the jaw-buc-
cal cavity and hinge-joint channels with convoluted walls, which
are not present in closely related species, demonstrate that P.
cornatum and M. horridus have undergone convergent evolution.
They also conclude that this is most likely an adaptation to captur-
ing water from temporally irregular rainfall events.

SHERBROOKE, W. C., A. J. SCARDINO, R. DE NYS, AND L. SCHWARZKOPF. 2007.
Functional morphology of scale hinges used to transport water: con-
vergent drinking adaptations in desert lizards (Moloch horridus and
Phrynosoma cornutum). Zoomorphology 126:89–102.

Correspondence to: Wade C. Sherbrooke, Southwestern Research Sta-
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e-mail: wcs@amnh.org.
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Maxime Lamotte (1920–2007)
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M a x i m e
Lamotte (Fig. 1)
died on 31 August
2007 in Collo-
brières in southern
France. He was
born in Paris on
26 June 1920. Af-
ter brilliant stud-
ies in the famous
lycées Henri IV
and Saint-Louis
in Paris, then in
the Paris Ecole
N o r m a l e
S u p é r i e u r e
(ENS), he ob-
tained both his
degree of
“Docteur ès Sci-
ences” and
“Agrégé de
l’Université” (the
latter as “major”
at the national
level in France).
In 1944 he was
nominated as
“Agrégé prépara-
teur” in zoology at the ENS, in 1949 Assistant in genetics at the
Paris University, in 1953 Professor at the University of Lille in
northern France, in 1956 Professor at the Paris University and the
ENS, and in 1988 Emeritus Professor at the Pierre et Marie Curie
University in Paris.

It is difficult to summarize his contribution to biology, as he
was at the same time a theoretician, a field naturalist and an orga-
nizer of research. His thesis, defended in 1951 in the ENS, was
dealing with the genetic structure of natural populations of the
snail Cepaea nemoralis. In this work, he was the first to estimate
allelic frequencies in many populations, in order to test the Sewall
Wright models of Darwinian selection. In 1959, the results of this
thesis launched the first large scientific polemics on the respec-
tive roles of random fluctuations (genetic drift) and natural selec-
tion in evolution, in a major symposium attended by Theodosius

FIG. 1. Maxime Lamotte in Collobrières (Var),
France, in August 1994 (photo Roger Bour).
Lamotte’s signatures, dated 3 November 1977 (up-
per, letter to Alain Dubois) and  August 1994 (lower,
book dedication to Roger Bour).
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Dobzhansky, Ernst Mayr, George Simpson, Bernhard Rensch,
Leigh Van Valen, and Sewall Wright among others (Cold Spring
Harbor Symposia on Quantitative Biology, 1959, 24:65–86).

His excellence in mathematics, as a pupil of Georges Teissier
and a collaborator of Gustave Malécot, led him to write several
textbooks of statistics. His Introduction à la biologie quantitative
(1948) and his Initiation aux méthodes statistiques en biologie
(1957) played a major role in the mathematical and methodologi-
cal training and practice of generations of biologists in France and
other French-speaking countries, especially in the fields of genet-
ics, ecology and evolution.

His first travels in Africa on the Mount Nimba (Guinea), as soon
as in 1942, developed his particular interest for the zoology and
ecology of this continent. After administrative groundwork in 1961,
he started with Jean-Luc Tournier the ecological field station of
Lamto (named after the first letters of their names) in Ivory Coast
in February 1962. In this station, he launched and supported many
works on the quantitative and descriptive ecology of the forest
savannas. These studies which dealt with many zoological groups,
from earthworms to lizards, from spiders to crickets, fishes and
birds, were also the basis for pioneer methodological works on
sampling and data analysis in quantitative ecology, demography
and productivity in terrestrial and aquatic habitats. He summa-
rized some of these works, often in collaboration with François
Bourlière, in a series of books (1967 to 1983) which were also a
major source of training for many students and researchers in
French-speaking countries.

From 1968 to 1994, he published several books about general
problems of biology, dealing with the structure of the cell, sexual
reproduction, laws and mechanisms of genetics, development and
morphogenesis, and biological evolution. Several books published
under his guidance by the Société Zoologique de France were par-
ticularly successful among the French-speaking zoological com-
munity: the volume Le polymorphisme dans le règne animal (1974)
and the three volumes co-edited with Charles Bocquet and Jean
Génermont and entitled Les problèmes de l’espèce dans le règne
animal (1976, 1977 and 1980). As stressed by Ernst Mayr in his
review of the first two of the latter books (Systematic Zoology,
1978, 27: 250–252), it is a real pity that they were never translated
and published in English, as they contain a unique synthesis of
many works written in many different languages in various coun-
tries (including eastern Europe) and there exists no equivalent in
English language. Other major publications by Maxime Lamotte
include the three volumes of Biologie générale, co-authored with
Philippe L’Héritier (1968), and Théorie actuelle de l’évolution
(1994).

Beside being a theoretician, a mathematician, a methodologist,
an organizer and a team leader, Maxime Lamotte was a very en-
thusiast field naturalist. All along his life, he collected specimens
of many zoological groups in the numerous countries that he vis-
ited, and, after having kept them in the ENS for decades, he do-
nated all these collections to the Paris Muséum National d’Histoire
Naturelle (MNHN), where they will be available for study to re-
searchers of the whole world. Although his first interests in this
respect were insects, his discovery in January–July 1942 on the
Mount Nimba of the extraordinary viviparous toad, described in
1943 by Fernand Angel as Nectophrynoides occidentalis, drew
his attention, not only to this species and its very particular biol-

ogy (on which he had many developmental, ecological and physi-
ological works carried out by several students and researchers of
his laboratory) but also on the other amphibians, especially of the
Nimba and later of the Lamto region. With the collaboration of
several colleagues, he was among the first batrachologists to pay
attention to the tadpoles, as particular organisms worthy of inter-
est for themselves, and to provide detailed descriptions of tad-
poles referred to their proper species. He also worked on several
groups of African ranids of difficult taxonomies, especially of the
genera Ptychadena and Phrynobatrachus. Until his last years, he
collected frog specimens, or had them collected, in various coun-
tries and habitats.

Maxime Lamotte was an exceptional teacher. He used a simple
language to make even the most difficult questions accessible to
many students. He was able to provide a clear presentation of any
kind of biological subjects, even far from his own field of research.
He had many students in genetics, population genetics, ecology,
ecophysiology, physiology, and in taxonomy and evolutionary bi-
ology. Many of them are now prominent researchers or team lead-
ers in various fields of biology in France and other countries.
Maxime’s hospitality and kindness were great, both with colleagues
and students, either in the familial home in Paris, boulevard Raspail,
or in the Collobrières house, and even in Lamto, where he invited
a good number of researchers.

Maxime Lamotte was of the “old tradition” of research in French
biology, in the sense that all his life he insisted to publish in French
—although he could read easily other languages and understand
the scientific literature in English, Spanish and German. Unfortu-
nately, few of his works have been translated or summarized in
English, and many are largely ignored by the English-speaking
community—which nowadays almost covers the whole of the sci-
entific community. This fate was in part avoided to his works in
taxonomy and tadpole morphology, as reading these papers, even
in French, is almost inescapable for anyone working on these ques-
tions, but the same is not true of many of his works in quantitative
ecology, theoretical evolution and systematics, and even on the
biology of Nectophrynoides occidentalis. Publication of summa-
ries and syntheses of these works in English would be a useful
endeavour.

Until his last days, Maxime Lamotte was an enthusiastic per-
son. Although a bright mind, a famous biologist (who was among
the youngest professors in biology ever in France and had received
many distinctions, especially in France and Belgium), he always
remained a very simple fellow. All along his life, he encouraged
many young students, but also amateurs and persons interested in
animals although they had not chosen to make zoology their pro-
fession, to develop their curiosity, their interest in life in the wild,
or simple “natural history” studies based on hard field work, pa-
tient observations, careful specimen collection and preservation.
He was more interested in the animals, their evolution, their adap-
tations, and in biologists contributing to understanding and know-
ing them better, than in honors, fame and power. As such, he was
a bit unusual in his own community, especially in the last decades,
as such matters seem to have become a priority for many. Long
after his retirement, he continued to spend time at the MNHN,
especially in the laboratories of entomology, herpetology and
malacology.

Maxime Lamotte was very fond of the village of Collobrières,
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in southern France (Var), that he had discovered, by chance, at the
end of the fifties. He owned a house in the center of the village, in
“Coppernic” street [sic], which was a preferred place for the holi-
days of his numerous family: Maxime and Françoise, his wife,
had six children, followed by nineteen grandchildren and six great-
grandchildren! Several members of this large family in their turn
settled in Collobrières. An early riser, the naturalist would often
take a walk in the hills of the Maures and the discovery of a treefrog
in the vegetation along a small stream, or of a tortoise first heard
in the bushes of the maquis, was always a new pleasure to him.
The scientist could not help from examining the shell of a snail, or
from reaping with large net casts a meadow full of orthopterans:
all the equipment, net, boxes of all kinds, and even machete (!),
was always ready in his great rucksack. The evils of age forced
him to limit progressively the length of these walks, to his great
sadness: Maxime would remain in the salon, sitting in his arm-
chair, surrounded by books and his dear African masks, always
glad to receive a visitor, parent or friend, under the attentive look
of Françoise.

He will be regretted by all those who had the pleasure to share
his experience, benefit from his courses, or from his friendship
and his support to their own projects.
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Gary L. Paukstis (1953–2007)
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Gary Paukstis, a
life-long naturalist,
died suddenly and
unexpectedly on 5
July 2007 in
Bellevue, Wash-
ington. Although
he worked in sales
of high-speed data
communications
equipment over the
past 25 years, Gary
nonetheless drew
much of his profes-
sional identity as a
scientist. He em-
phasized herpeto-
logical studies,
publishing exten-
sively on his re-

search activities (his very first paper appeared in these pages 30
years ago [Paukstis 1977]) and contributing considerably to our
field (N = ~ 60 publications).

Gary Lynn Paukstis was born 1 February 1953, in Minneapolis,
Minnesota. He lived in this area, as well as in Kansas and Wiscon-
sin, for six years before his family settled for a long stretch in
Hoffman Estates, Illinois. His father, Walter Paukstis, was a sales-
man and his mother, Edna Rosen Paukstis, was a piano teacher.
Gary is survived by both of his parents, as well as his older brother
Richard, his younger sister Donna, and their families. In addition
to his wife Diane Bills Paukstis, Gary is survived by his children:
Melissa, Hannah, and Christopher.

Beginning in 1971, Gary attended Illinois State University (ISU)
intending to major in Music. But doubts about employability other
than as a music teacher combined with a keen interest in biology
led him to take courses in the sciences at ISU. It was a compara-
tive vertebrate anatomy course taught by noted herpetologist
Lauren Brown that inspired Gary to eventually change majors and
join Lauren’s fun group of students. Gary began as a volunteer
who helped look after herps in the Brown lab (Fig. 1), but gladly
accompanied the lab crew on herping adventures in Illinois and
Florida and attended notable social events held at the Brown ran-
chero.

Upon graduation from ISU with a B.S. in Biological Sciences
in 1975, Gary immediately joined the Brown lab formally to con-
duct graduate studies. During this time, Gary worked alongside,
and occasionally roomed with, a strong cadre of herpetologically
oriented students, including Richard Funk, Don Moll, and one of
us (JKT), among others. Gary’s M.S. work focused on variation
in the intercalary cartilage as an important character for frog tax-
onomy, but he also joined in with members of the lab to explore
all sorts of other interesting biological phenomena, primarily her-
petological. Indeed, his years at ISU produced 10 publications on
topics ranging from herpetological range extensions to inverte-
brate paleobiology, including a particularly influential paper con-
cerning optimal egg size in turtles (Tucker et al. 1978).

After obtaining his M.S. in Biological Sciences from ISU in
1978, Gary joined Gary Packard’s lab at Colorado State Univer-
sity (CSU) for Ph.D. studies. At CSU, Gary again struck up a num-
ber of productive collaborations in the Department of Zoology
with other graduate students (most particularly William Gutzke in
the Packard lab), leading to a series of significant publications,
including some of the earliest experimental work on water rela-
tions of turtle eggs and temperature-dependent sex determination.
Gary’s dissertation research explored the roles of environmental
variables in influencing the physiological ecology of turtle em-
bryos and hatchlings in natural nests, yet he never completed his
Ph.D. However, it was a semester-long return to CSU in fall 1985
that initiated another long-time productive collaboration, this time
with a first-semester M.S. student in the Packard lab, the other
one of us (FJJ). It was largely under Gary’s influence that FJJ, an
eager but very naïve student, learned many of the key unwritten
rules of graduate school, scientific inquiry, and other important
aspects of scholarly enterprise. At the same time, this budding
friendship would prove crucial for maintaining Gary’s research
output.

Departing CSU in December 1985, Gary moved to northern Il-
linois to take a sales job with Okidata (and, subsequently, NEC

FIG. 1. Gary Paukstis holding a Nerodia in Illi-
nois in 1974.
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and, finally, Adtran) to be in the vicinity of his daughter Melissa.
FJJ followed suit less than two years later, beginning Ph.D. stud-
ies at the University of Chicago in summer 1987. This immediate
proximity initiated a rush of joint library, laboratory, and field re-
search activities, initially focusing on aspects of sex-determining
mechanisms in reptiles. Our collaboration produced a number of
publications on this and other topics, including one of the top 20
most cited papers in the history of the Quarterly Review of Biol-
ogy (Janzen and Paukstis 1991). We also undertook numerous
herpetological adventures, primarily locally in northern Illinois,
but also to the southern part of the state and to areas along the
Mississippi River. These trips allowed us to indulge in some other
shared passions, too: hunting, collecting baseball cards, listening
to great music, drinking beer, immersing in natural history, and
taking pictures (see http://www.garypaukstis.com for some of
these), not necessarily in that order of preference. It was on a late
1980s trip that Gary helped FJJ found his long-term ongoing field
site, known as Turtle Camp, in western Illinois. And it was on a
trip to southern Illinois in the early 1990s that Gary introduced
FJJ and JKT, generating 15+ years of a productive three-way re-
search collaboration, including work on native gastropods and in-
troduced zebra mussels (e.g., Paukstis et al. 1997) and a series of
continuing publications on the evolutionary ecology of early life-
history stages of turtles (e.g., Tucker and Paukstis 1999).

Then in 1998, Gary and family accepted a transfer from Adtran
to take an equivalent sales position in the Seattle area. This move
resulted in a dramatic decrease in Illinois fieldwork, but ultimately
led to grander biological explorations and, in the end, to an impor-
tant new chapter in his research activities and professional em-
phases. Gary and FJJ embarked on a series of major natural his-
tory adventures. Domestically, these trips emphasized the West
Coast (his sales region with Adtran) and included an anxious physi-
cal encounter with a coral snake (Micruroides euryxanthus) in
southern Arizona. Local medical personnel possessed neither an-
tivenin nor correct knowledge of treatment, so the multihour drive
to Phoenix was nerve-wracking to say the least. Internationally,
these trips focused on Central and South America. Costa Rica was
the most frequent destination, although a near-kidnapping by gue-
rillas in remote Colombia was perhaps the most memorable expe-
rience, plus at least one anuran (Osonophryne sp.) encountered in
Puracé National Park on that trip is almost certainly new to sci-
ence (J. Savage, pers. comm., 7 December 2006).

Gary was just stepping into the next phase of his life, a return to
science on a near full-time basis. He had retired from Adtran in
2006 with the expectation of decades of increased scientific pro-
ductivity. He had turned his attention, in particular, toward serv-
ing the Organization for Tropical Studies (OTS) and writing field
guides, activities that melded some of his favorite hobbies (ex-
ploring nature, taking pictures, working with people, etc.) with
his strong business acumen. It is a testament to his skills in all
these areas that he had already served on the Board of Visitors and
then been elected to the Board of Directors (serving as Vice Chair-
man of Marketing and Development) of OTS, and had nearly com-
pleted the first (Paukstis et al., in prep.) of several planned field
guides.

It was a great joy and honor to have known, and worked with,
Gary. He was a man of many talents and interests. Beyond being
intellectually creative and hard working, he possessed a keen, fre-

quently employed wit, no doubt fed by his love of silly movies
(the funniest of Woody Allen, Mel Brooks, and Monte Python,
along with such fare as Planes, Trains, and Automobiles, Wayne’s
World, Me, Myself, and Irene, The Three Amigos, etc.). Gary also
kept busy with numerous activities (some of which have already
been mentioned), including tickling keyboards, constructing the
Paukstis genealogy, playing tennis, spending time with his family,
and hanging out at his cabin on the Olympic Peninsula (complete
with a herp pond).

Gary would not have wanted a maudlin parting. Instead, we can
envision him telling us all to get on with it in his own inimitable
humorous style, likely quoting one of his very favorite movies,
Bill and Ted’s Excellent Adventure:

“Be excellent to each other……and party on, dudes!”

We will miss Gary greatly. Party on, dude, wherever you are!
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ZOO VIEW

Fourteen of my colleagues and friends have been instrumental
in my professional development and, through example and wise
counsel, have expanded my view of the unlimited possibilities
available for research, conservation biology, historical perspec-
tives, and education within a zoo and aquarium environment. I
have been most fortunate and wish to take this opportunity to thank
them.

For nearly fifty years, Kraig Adler, Joseph T. Collins, and George
B. Rabb have supported my interest in zoos and stressed the po-
tential of these institutions to be an important subset in herpetol-
ogy. They encouraged me to become involved in many profes-
sional herpetological societies, especially SSAR. Adler’s unique
understanding of the history of herpetology served as a significant
model for my investigation of the evolution of zoos and aquari-
ums.

For nearly forty years, Jonathan A. Campbell, William W. Lamar
and Barry L. Armstrong have supported my vocation, been gener-
ous in providing a wealth of specimens collected throughout Latin
America for the Dallas Zoo collection, and broadened my under-
standing of the herpetofauna in that region.
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For over thirty years, David Chiszar has taught me that impor-
tant biological questions can be answered through the design of
simple, yet elegant, experiments. As an academic supportive of
zoos, he has a critical understanding of the necessary interface
between both communities and is ingenious as to how bonds can
be formed between them. During this period, Harry W. Greene,
Carl Gans, Hobart M. Smith, and the late Roger Conant challenged
me to find better ways to use a zoo collection to learn about inter-
esting animals doing interesting things.

Thirty years ago, Charles C. Carpenter and James C. Gillingham
stressed the importance of zoo research and stimulated my inter-
est in documenting amphibian and reptile behaviors by working
with me on a number of projects in the beginning stages of my
career at the Dallas Zoo. During the same time, Gary W. Ferguson
showed me the proper way to examine lizards in the field and in
captivity. Later, we traveled together to study chameleons, work-
ing on several projects to more fully understand the biology of
these fascinating saurians.

New Book

“SO GENERAL IS THE REPUGNANCE OF MANKIND TO THE ANIMALS COMPOSING

THESE CLASSES, THAT THEIR STUDY HAS BEEN OVERLOOKED, AND THEY HAVE USU-
ALLY BEEN CONSIDERED AS BEINGS WHICH IT WAS NOT ONLY NECESSARY BUT MERI-
TORIOUS TO DESTROY. A PART OF THIS VULGAR PREJUDICE IS DERIVED FROM EDU-
CATION, AND PERHAPS SOME OF IT MAY ORIGINATE FROM THE FACT THAT SEVERAL

OF THEM ARE FURNISHED WITH VENOMOUS FANGS, CAPABLE OF CAUSING INTOLER-
ABLE SUFFERINGS AND DEATH. TO THE NATURALIST AND PHYSIOLOGIST, HOW-
EVER; TO THOSE WHO STUDY NATURE THROUGH HER VARIOUS MODIFICATIONS OF

FORM AND STRUCTURE, THEY PRESENT SOME OF MOST INTERESTING OBJECTS OF

CONTEMPLATION. THEIR UTILITY, EITHER IN DIMINISHING VARIOUS NOXIOUS ANI-
MALS, OR IN FURNISHING FOOD THEMSELVES TO OTHERS, HAS BEEN LOST SIGHT

OF; AND BECAUSE THEY WERE COLD TO THE TOUCH, WITH A NAKED SLIMY SKIN

WITHOUT HAIR OR FEATHERS, THEY HAVE BEEN CONSIDERED AS LOATHSOME AND

HIDEOUS, ALTHOUGH THEIR STRUCTURE DISPLAYS AS MUCH OF THE OMNIPOTENCE

AND CARE OF THE CREATOR AS CAN BE SEEN IN THOSE WHICH ARE CONSIDERED TO

BE THE MOST GORGEOUS AND BEAUTIFUL OF HIS ANIMATED BEINGS.”

—JAMES DE KAY IN PREFACE TO ZOOLOGY OF NEW YORK IN 1842

In 1842, James Ellsworth De Kay published Zoology of New
York in the series Natural History of New York and even then was
concerned about the loss of amphibians and reptiles due to human
activity. This contribution was the first comprehensive study of
the herpetofauna of New York State and included many striking
illustrations by artist J. W. Hill (Fig. 1). Over a century and one-
half later, another beautiful book on the amphibians and reptiles
of that region has been published: The Amphibians and Reptiles of
New York State: Identification, Natural History, and Conserva-
tion by James P. Gibbs, Alvin Breisch, Peter K. Ducey, Glenn
Johnson, John L. Behler, and Richard C. Bothner (2007, Oxford
University Press, New York; 72 color plates, 422 pp., ISBN: 978-
0-19-530444-2). One of the authors, the late John Behler, was
curator of herpetology at the Wildlife Conservation Society, head-
quartered at the Bronx Zoo (see Herpetol. Rev. 37:137–138) and
this book is dedicated to his memory. Given that John was a com-
mitted conservation biologist, it is not surprising that this field
guide emphasizes this aspect by including chapters on threats, le-
gal protections, habitat conservation guidelines, and conservation
studies. This is a terrific book, based on distributional data gath-

ered for the New York State Amphibian and Reptile Atlas project
(more than 60,000 records compiled between 1990–1999).

Cautionary Note

In an article entitled “Aquarium Science: Diagnosis of
chytridiomycosis in pet African dwarf frogs,” Barbara Scott and
Jay Vance describe the chytrid fungus (Batrachochytrium
dendrobatidis) found for the first time in commercially available
African dwarf frogs (Hymenochirus) in the United States (Tropi-
cal Fish Hobbyist, 2007, vol. 45(11) #616:138–140). These frogs
are commonly offered for sale in pet outlets and may be found in
zoo collections.

Seaturtles in Captivity

Although seaturtles often are kept in large public aquariums,

FIG. 1. Illustration of Eastern Box Turtle (Fig. 1, called Cistudo carolina,
now Terrapene c. carolina) and Blanding’s Turtle (Fig. 2, called Cistudo
blandingii, now Emydoidea blandingii) by James Ellsworth De Kay. 1842–
1844. Zoology of New York, or the New-York fauna: comprising detailed
descriptions of all the animals hitherto observed within the state of New
York, with brief notices of those occasionally found near its borders, and
accompanied by appropriate illustrations. W. and A. White and J. Visscher,
Albany, New York. Courtesy of Emily Becker, Dana Fisher, and James
Hanken, collections of Ernst Mayr Library, Museum of Comparative Zo-
ology, Harvard University.
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they rarely breed in captivity. Most reports on management and
reproductive behavior observed in captives have been written by
Japanese researchers. Yoshioka and Samejima (1989) propagated
the Loggerhead Seaturtle (Caretta caretta) at the Nagasakibana
Parking Garden, Kagoshima, Japan. Uchida (1996) described in-
door breeding of loggerheads at the Port of Nagoya Public
Aquarium in Japan. Nuitja and Uchida (1982) followed growth
and food consumption in juveniles. Oka et al. (1983), from the
Shimonoseki Municipal Aquarium in Japan, kept the Leatherback
Seaturtle (Dermochelys coriacea), a species difficult to maintain

Two views of seaturtles from the book by Konrad Gesner (= Conrad
Gessner) in 1558. Woodcuts published during this period by Pierre Belon,
Guillaume Rondelet, Joannes Jonstonus, and Nehemiah Grew often pic-
tured chelonians with fangs, teeth, weird limbs, and bizarre shells with
scutes (epidermal laminae) in the wrong places. In 1551, Gesner adver-
tised in the preface of the first edition of Historia Animalium I: de
Quadrupedibus Viviparis that hand colored copies were available “for
customers who are not deterred by the higher price.” From: Gesner, K.
1558. Conradi Gesneri medici Tigurini Historiæ animalium liber IIII :
qui est de Piscium & aquatilium animantium natura : cum iconibus
singulorum ad uiuum expressis fere omnib. DCCVI. : continentur in hoc
uolumine Gulielmi Rondeletij quoq[ue] medicinæ professoris regij in
Schola Monspeliensi et Petri Bellonij Cenomanti, medici hoc tempore
Lutetiæ eximij, de aquatilium singulis scripta.  Tiguri : Apud Christoph.
Froschouerum, 1558. Courtesy of Emily Becker, Dana Fisher and James
Hanken, collections of Ernst Mayr Library, Museum of Comparative Zo-
ology, Harvard University.

because of its specialized diet and pelagic habits. SeaWorld San
Diego hatched 21 Green Seaturtles (Chelonia mydas) in 2003. In
this issue, Ken Sakaoka, Makoto Yoshii, Hitoshi Nakamura, Kazuo
Kureha, and Itaru Uchida from the Port of Nagoya Public Aquarium
analyzed the reproductive behavior in captive Caretta caretta.

LITERATURE CITED

NUITJA, I. N. S., AND I. UCHIDA. 1982. Preliminary studies on the growth
and food consumption of the juvenile loggerhead turtle (Caretta caretta
L.) in captivity. Aquaculture 27:157–160.

OKA, K., H. TAKAYAMA, H. NAKAMURA, AND Y. MICHIMORI. 1983. Keeping
the leather-back turtle, Dermochelys coriacea. J. Japan Assoc. Zoos
Aquar. 25(3):67–70. [in Japanese]

UCHIDA, I. 1996. Indoor breeding of loggerhead turtles. Animals and Zoos
48/4:12–16. [English summary]

YOSHIOKA, S., AND M. SAMEJIMA. 1989. Breeding of the loggerhead turtle,
Caretta caretta L. on the Nagasakibana coast of Kagoshima Prefec-
ture. J. Japan. Assoc. Zoos Aquar. 31(2):51–55. [in Japanese with En-
glish]

—James B. Murphy, Section Editor

LETTERS TO THE EDITOR

Herpetological Review, 2007, 38(4), 390–393.
© 2007 by Society for the Study of Amphibians and Reptiles

Amphibian Chytridiomycosis in Commercially
Purchased Research Amphibians

GRETCHEN E. PADGETT-FLOHR*
Southern Illinois University-Carbondale, Department of Zoology

Carbondale, Illinois 62901, USA

and
THOMAS BOMMARITO

DONALD SPARLING
Southern Illinois University-Carbondale, Cooperative Wildlife Research Lab

Department of Zoology and Center for Ecology
Carbondale, Illinois 62901, USA

*Corresponding author e-mail: gpadgettflohr@aol.com

Amphibian chytridiomycosis has been recognized as an Emerg-
ing Infectious Disease by the World Wildlife Health Organization
since 2001 (Speare et al. 2001). The causative agent,
Batrachochytrium dendrobatidis (“Bd”), is a zoosporic fungal
pathogen that has now been documented on all continents except
Asia (Ouellet et al. 2005). Bd has been implicated as a causal agent
in amphibian declines and extinctions in Spain (Bosch et al. 2001),
South America (Ron et al. 2003), New Zealand (Waldman et al.
2001), Central America (Lips et al. 2005), Australia (Berger et al.
1998), California (Knapp and Morgan 2006; Rachowicz et al.
2006), Colorado (Muths et al. 2003; Carey et al. 2006) and Ari-
zona (Bradley et al. 2002). Effects of Bd infection are species-
specific (Davidson et al. 2003; Blaustein et al. 2005) and Bd patho-
genicity may be affected by environmental factors (Drew et al.
2006), life history traits (Lips et al. 2003) or species biochemistry
(Rollins-Smith et al. 2002; Woodhams et al. 2005, 2006). Bd has
also been detected in two common laboratory species: Xenopus
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tropicalis (Parker et al. 2002) and Rana catesbeiana (Mazzoni et
al. 2003; Hanselmann et al. 2004; Garner et al. 2006). Some spe-
cies are not clinically affected by Bd infection (Mazzoni et al.
2003; Davidson et al. 2003; Hanselmann et al. 2004; Garner et al.
2006) and thus can be carriers of the pathogen (Parker et al. 2002).
While Bd in wild amphibian populations is of concern, attention
also needs to be directed toward the potential for undetected Bd
infection in commercially purchased amphibians used for labora-
tory research.

Herein we describe the chronology and events of a recent at-
tempted pilot study, conducted at Southern Illinois University-
Carbondale, Illinois, USA, in which we were using commercially
harvested Notophthalmus viridescens (eastern newt) as the test
species. Implementation of the pilot study was intended to final-
ize and troubleshoot the experimental design using a common spe-
cies, prior to initiating the actual study on the target species, an
endangered salamander from Texas, USA.

Three separate batches of N. viridescens were purchased from
two well-known commercial vendors during Spring-Summer of
2006. The first batch of commercially purchased N. viridescens
(N = 100, Batch No. 1) arrived on 20 June 2006. Animals in Batch
No. 1 were immediately visually inspected for clinical signs of
disease and were subsequently transferred to holding tanks (75.7
L tanks filled with 37.85 L of water) maintained in a room kept at
21.1°C ambient air temperature. Newts were randomly distrib-
uted initially between five tanks with 25 animals per tank undif-
ferentiated by sex and were subsequently re-distributed into three
tanks with 33 each in two tanks and 34 in the third. Behaviors
were apparently normal and no specimens displayed any clinical
signs of disease (e.g., excess skin sloughing, inappetance, leth-
argy or loss of righting reflex). Four days post-arrival numerous
animals displayed excessive skin sloughing (Fig. 1), but were still
active and eating well. Eleven days post-arrival two newts died.
The dead animals had areas of focal hemorrhage on the latero-
ventral surfaces and tail (Fig. 2). Fifty-two animals from Batch
No. 1 died between 20 June 2006 and 21 July 2006.

Bd infection was initially diagnosed by David Green (U.S. Geo-
logical Survey) and the senior author (GEPF) via microscopic
examination of wet mounts of sloughed skin samples. Total
necropsy showed that no other pathogens were present. Bd diag-
nosis was confirmed by DNA analysis (Polymerase Chain Reac-
tion, PCR, conducted at Pisces Molecular Laboratory, Boulder,
Colorado; Boyle et al. 2002) following the methodology described
in Annis et al. (2004) with some modifications. Changes in the
method consisted of increasing the 35-cycle to a 45-cycle, increas-
ing the annealing temperature from 15.6°C to 18.3°C, and also
increasing [MG2+] from 1.5 mM to 3.5 mM (J. Wood, K. Rogers,
L. Livo and J. Epp, ms. in prep.). Each PCR assay included con-
trols of positive Bd DNA, negative Bd DNA and a contamination
detection to ensure the Master Mix used was not contaminated.

The Bd PCR assay test is highly specific for the Bd ribosomal
RNA Intervening Transcribed Sequence and the test is very sensi-
tive as it will detect the presence of < 10 Bd zoospores in a 2μl
sample (Annis et al. 2004). DNA analyses were conducted on
pooled samples and therefore we have no indication of the preva-
lence of infection for any of the batches discussed herein.

A second batch of newts (N = 85, Batch No. 2) purchased from
the same vendor arrived on 27 June 2006. Thirty-seven newts were

placed in each of two 75.7 L tanks and 11 in a third 37.85 L tank.
We experienced a similar sequence of events as described above
and the first mortality occurred 10 days post-arrival. Ultimately
11 animals from Batch No. 2 died. Total mortality between Batches
Nos. 1 and 2 reached 63 animals over a 30-day period.

Notophthalmus viridescens purchased from a second vendor (N
= 10, Batch No. 3) arrived on 6 July 2006. Batch No. 3 also tested
positive for Bd via DNA analysis. This group was maintained sepa-
rately [from Batches Nos. 1 and 2] and was held at 25.5°C. Ani-
mals in Batch No. 3 showed no clinical signs of disease (e.g., ex-
cessive skin slough) while being held at this temperature. On Day
22, five animals from Batch No. 3 were placed in a room kept at
21.1°C. Within eight days of relocation (Day 30 post-arrival at
Southern Illinois University -Carbondale), this relocated subset
displayed excessive skin sloughing. Mortality was observed 28
days later and eventually all five animals died. Animals in Batch
No. 3 maintained at the higher temperature did not suffer mortal-
ity. To date, mortality in this third group was only observed in
animals held at the lower temperature.

Wildlife and human-focused research commonly employ the use
of commercially raised or harvested amphibians. Until our expe-
rience, scant attention was paid to the potential for Bd infection in
commercially purchased research amphibians. The occurrence of

FIG. 1. Commercially purchased Notophthalmus viridescens exhibited
skin sloughing (arrows) four days after arrival at Southern Illinois Uni-
versity-Carbondale, Illinois, USA.

FIG. 2. Commercially purchased Notophthalmus viridescens exhibited
numerous hemorrhagic areas, primarily located on the ventro-lateral sur-
faces and the tail (arrows), and began dying within 11 days of arrival at
Southern Illinois University-Carbondale, Illinois, USA.
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Bd in commercial research resources could have profound effects
on research outcomes and may be particularly confounding when
Bd is present but undetected. Results of studies on the effects of
various treatments (e.g., contaminants, pesticides, UV exposure)
may be confounded if the research subject is a species that can
asymptomatically carry Bd; particularly if the experimental sub-
jects have not been tested to verify they are Bd-free. In this sce-
nario, conclusions about the treatment effects may be erroneous
as the results could be related to the potential, yet largely unstud-
ied, interaction(s) between the pathogen and treatment factor.
Conversely, conclusions about treatment effects may be spurious
as an observed effect may not be caused by the treatment or an
interaction between treatment and pathogen, but may be a result
of undetected, asymptomatic Bd infection.

Based on our experiences with these commercial research am-
phibians purchased from two different vendors, we recommend
the following: 1) proposed budgets for research projects should
include sufficient funding for maintenance costs during the quar-
antine period and for batched DNA testing for Bd; 2) all commer-
cially purchased amphibians should be closely observed daily
during a minimum quarantine period of 14 days; 3) quarantine
areas should approximate the optimum temperature for Bd (17°C
-23°C); and 4) pooled samples of these amphibians should be tested
for Bd infection via DNA analysis prior to initiating the actual
study.

Quarantine alone without DNA testing is likely insufficient to
ensure that the group is Bd-free. Infection was present in all newt
batches, yet Batch No. 3 was asymptomatic until a portion of the
group was moved into a different temperature regime. In addition,
the existence of carrier species which remain asymptomatic re-
gardless of ambient air temperature, obviate the need for diagnos-
tic testing. Given the financial, human and wildlife resources that
are invested into research, the importance of reducing confound-
ing variables in a study and the accurate interpretation of research
results; it behooves us to take precautions to ensure that we are
working with Bd-free animals.
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Size Record?
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DeVitt et al. (2007) recently published an interesting, yet most
peculiar, maximum length record for Pituophis catenifer. As this
record involves the maximum length for a native snake in the
United States, it is of special interest to those for whom snake size
maxima are an obsession, a condition which the disproportionate
number of such records in snake literature reflects, and which has
sometimes been humorously discussed (e.g., http://
www.guardian.co.uk/g2/story/0,3604,1116074,00.html). Notably,
DeVitt et al. (2007) report a “maximum” length following a cap-
tive interval of roughly two years, but curiously omit indicating
the size of the animal at the time of collection. Even allowing that
size at the time of collection was not obtained, and hence, un-
available, lack of understanding of the feeding regimen during
captivity (not specified in DeVitt et al. [2007]) disallow this record
as representing the maximum size that one might expect P. catenifer
to attain in the field, and is inconsistent with Herpetological
Review’s primary guideline for Natural History Notes of “focus-
ing on observations in field, with little human intrusion” (Hansen
2007). Furthermore, no presentation of growth data during the
captive interval prevents potential contrasts with information on
wild P. catenifer that might assist interpreting the size data pre-
sented, and is inconsistent with HR’s secondary guideline for Natu-
ral History Notes of “possessing a natural history perspective”
(Hansen 2007).

Briefly, it needs emphasis that this record only indicates the size
that P. catenifer can attain in captivity, whether it does so in the
wild remains to be seen.
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Bacterial symbiotic relationships exist in several groups of ver-
tebrates (Prem Anand and Sripathi 2004; Pryor and Bjorndal 2005;
Pryor et al. 2006), and arthropods (Cazemier et al. 1997). Symbi-
otic bacteria in the gut ferment cellulose in plants and allow ani-
mals to digest the fatty acid byproducts of fermentative digestion.
Bullfrog tadpoles, Rana catesbeiana, recently have been docu-
mented to benefit from fermentative microorganisms (Pryor and
Bjorndal 2005) and this may exist for green frog tadpoles, Rana
clamitans, as well. Tadpoles of both species feed by scraping vari-
ous surfaces in the water and by filtering suspended food particles
from the water, and their diet typically consists of algae, plankton,
and detritus (Alford 1999). These tadpoles need to acquire large
amounts of energy in order to undergo metamorphosis into frogs.
Rana catesbeiana has one year to complete this change while R.
clamitans can metamorphose within the same year as the eggs are
laid, depending on multiple factors.

Fermentative digestion has recently been found in R. catesbeiana
using methods that measured microbial activity in the intestinal
tract by detecting the presence of short-chain fatty acids (Pryor
and Bjorndal 2005). Bacteria, protists, and nematodes were de-
tected in the intestine and appear to be involved in symbiotic di-
gestion. We build on these results in our study. We used a staining
technique to detect the presence or absence of cellulose on agar
plates that housed colonies of bacteria taken from the intestines of
bullfrog and green frog tadpoles. Our goals were to detect the pres-
ence of cellulose digestion in tadpoles of a second species (Rana
clamitans), and to explore the range of conditions under which
tadpole gut bacteria can conduct cellulose digestion.

Methods.—Larval anurans were obtained from ponds in Allen
County, Ohio, USA, via dip netting or seining. Tadpoles were
euthanized via saturated sodium benzocaine solution. The intesti-
nal tract was removed in its entirety, or as close as possible, and
macerated in 10 milliliters physiologic saline solution. Macera-
tion continued until the solution was clouded. This solution was
used to inoculate plates as described below. Individuals were pre-
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served in 70% ethanol for later species identification (Rana
clamitans and R. catesbeiana) and determination of larval devel-
opmental stage (stages 24–26; Gosner 1960). A total of eight tad-
poles were used for this study.

Experiment one included growing cultures of inoculated plates
in aerobic conditions on tryptone-growth agar (TGA) with added
carboxymethylcellulose (CMC) for 48 h. This was to confirm fer-
mentative activity in the gut bacteria, and used two tadpoles (R.
clamitans only). Experiment two consisted of inoculating TGA
plates with added CMC and glucose, and growing them in either
anaerobic or aerobic conditions. This was to see whether the bac-
teria would grow using glucose or cellulose under anaerobic and
aerobic conditions, and used four tadpoles (two each of R. clamitans
and R. catesbeiana). Experiment three was a comparison of glu-
cose and cellulose usage by the intestinal flora. This was done by
inoculating four plates with a sample from a single individual.
This was done with two tadpoles (R. clamitans and R. catesbeiana).
The plates were all TGA with added CMC, two with glucose and
two without. One plate from each of these pairs was grown in
aerobic conditions; the other from each pair was grown in anaero-
bic conditions. This was done to see under what conditions bacte-
ria grew the best, and utilized cellulose the most.

Agar plates were made using TGA (recipe from Stukus 1997),
with variations upon this original recipe. Agar included trypticase
soy broth, yeast extract, agar, and CMC (cellulose source, added
to original recipe). In half of the agar, glucose was added to allow
growth of non-fermentative bacteria. Agar preparation consisted
of boiling distilled water for 10 minutes prior to the addition of
constituent chemicals to kill most contaminants present. The agar
was poured to desired thickness onto sterile, single-use plastic Petri
dishes, and covered. Plates were then allowed to cool at ambient
temperature until set, after which plates were refrigerated until
use. Also, control plates were made that were the same as the ex-
perimental plates, to verify sterility of the broth and technique.

Prior to use, plates were allowed to equilibrate to room tem-
perature. Inoculation consisted of tapping a grid of three dots by
three dots or four dots by four dots (yielding 9 or 16 total dots,
each with a diameter of approximately 1.0 cm) of inoculate and
marking their location with permanent marker on the Petri dish.
This method allowed a more controlled comparison, by identify-
ing specific areas of the plate that had been inoculated, and eased
in identifying fermentative activity due to bacteria. The other plat-
ing method was flooding of the entire plate with one milliliter of
inoculate, with later streak isolation of individual colonies. This
method served to grow the largest amount of bacteria per plate.
All fluid was absorbed within one half hour in the flooded plates.
Inoculate for all samples were drawn from throughout the column
of sample and saline solution. All growth occurred at room tem-
perature, for 48–72 h, with plates upside down to avoid airborne
contamination. The plates were grown in both aerobic and anaero-
bic conditions. The anaerobic conditions were obtained by using
an anaerobic growth chamber from Ward’s Science (AnearoPack©,
no. 50-25 (container) and no. 10-01 (ascorbic acid sachets and
indicators)), including a chemical oxygen fixing sachet, and an
indicator sachet using methylene blue. All trials showed positive
for lack of oxygen with the indicator changing from pink or white
(oxygen negative) immediately upon removal from packaging, to
blue after oxygen exposure, and back to pink or white after the

oxygen-fixing sachet finished working.
All plates showing growth were then treated with Congo red

dye and hydrochloric acid to test for the presence of polysaccha-
rides (i.e., cellulose). The dye binds to polysaccharides such as
cellulose, but not the products of their degradation (Ruijssnaars
and Hartmans 2000), leaving a halo of non-colored agar around
areas of degradation. Bacterial plates were first flooded with satu-
rated Congo red solution, then washed with 1 M NaCl, and finally
rinsed multiple times with distilled water (Ruijssnaars and
Hartmans 2000). Hydrochloric acid (1 M) was then added to in-
crease the contrast by converting the Congo red dye from red to
blue, for better photographic resolution and ease of analysis. All
plates were grown for 48–72 h. Experiment four was solely a con-
trol experiment checking for the presence of oxygen trapped in
the agar and in solution in the anaerobic chamber. Plain agar (non-
nutritive agar and water only) was inoculated with methylene blue.
These plates as well as a vial of methylene blue solution were
placed in the anaerobic chamber and the chamber was set up as
per manufacturer’s instructions.

Results.—Bacteria isolated from both species of tadpoles showed
cellulolytic activity on the agar plates. All four experiments showed
cellulolytic activity (indicated by haloes after Congo red staining)
in all the samples under aerobic conditions. These cultures also
grew and utilized cellulose under anaerobic conditions in experi-
ments two and three. Moreover, cellulose usage was increased
under anaerobic conditions (experiment two), as indicated by larger
halo diameters compared to those in experiment one. The most
growth occurred on the glucose positive, aerobic plates, and the
least growth on the glucose negative, anaerobic plates. Cellulolytic
activity was best on the glucose negative, aerobic plates, and worst
on the glucose positive, anaerobic plates. In addition, under anaero-
bic conditions, bacterial growth proceeded as not just across the
surface of the agar, but also into the agar. Whereas atmospheric
oxygen was removed from the chamber, oxygen may have been
trapped in the liquid agar solution, and then in the solidified agar,
thus not being removed by the ascorbic acid sachet.

Discussion.—We found that general bacterial growth was posi-
tively affected by the presence of glucose and oxygen, while cel-
lulolytic activity was negatively affected by these conditions. It is
very possible that intestinal bacteria used in our study are faculta-
tive anaerobic fermenters, and only resort to fermentation when
necessary. This would be expected considering the lower amount
of energy made available by anaerobic fermentation compared to
aerobic respiration. The identity of the intestinal flora and their
status as resident or transient microbes are not known at this time.

Endosymbiotic bacteria are fairly common throughout verte-
brates, and may provide a significant source of additional nutri-
tion for organisms that survive on a low-energy, high-cellulose
diet. Ranid tadpoles have a diet of algae, detritus, and plant-based
material (Alford 1999), with occasional carnivorous morphs ob-
served (L. Regula Meyer, pers. obs.). Due to the high energy de-
mands of metamorphosis and early stages of larval growth, indi-
viduals with an ability to utilize larger amounts of energy may
have an adaptive advantage over individuals that do not. With the
increasing prevalence of antibiotics in water sources because of
the overuse and nondegradation of antibiotics, both human and
veterinary, (Shinwoo 2004), any changes in intestinal flora may
have growth and survival implications for amphibians. At a time
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when amphibians are in decline globally, it is essential to under-
stand what conditions are detrimental to amphibian survival, es-
pecially if those conditions are anthropogenic.

Further research is continuing in this area, including identifica-
tion of the intestinal flora, testing the microbial response to vari-
ous antibiotics, and any life history changes in individuals lacking
endosymbiotic bacteria.
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The large number of research projects on the reproductive ecol-
ogy of sea turtles thus far has focused mainly on observations along
the seacoast, concentrating on only several hours of the long life
span of these turtles. Few studies have been made regarding court-
ship and mating in the wild due to the difficulty in observing these
behaviors, particularly over a long period of time. Therefore, the
temporal relationships between copulation, fertilization, and egg–
laying in sea turtles remain unclear.

Although mating after the nesting period has been suggested in
some early studies on Green Turtles, Chelonia mydas (Carr and
Giovannoli 1957; Carr and Hirth 1962; Carr and Ogren 1960;
Harrisson 1954; Hendrickson 1958), recent observational and sat-
ellite telemetry studies have shown that males of several species
depart the breeding ground once the nesting period begins (Hays
et al. 2001; James et al. 2005; Plotkin 1996). Furthermore, the
peak of copulations of green turtles off the coast of Ascension
Island coincides with that of female influx into the breeding ground
(Godley et al. 2002). Such a temporal relationship between mat-
ing and nesting is in accordance with the hypothesis by Owens
(1980) that female sea turtles copulate prior to the nesting period
and store sperm during the reproductive season. Such a hypoth-
esis is also supported by histological investigations of sperm stor-
age organs of female reproductive tracts (Chaves et al. 2000; Gist
and Jones 1988; Solomon and Baird1979). However, no study has
investigated the relationship between mating history and repro-
ductive success of individual female turtles in the wild.

We believe that research conducted in captivity, which enables
observations on reproductive events of individually identifiable
sea turtles, can elucidate behavioral aspects that are difficult to
obtain in the wild. For example, in the Cayman turtle farm on
Grand Cayman Island, British West Indies, male green turtles in a
breeding pool were observed to mate most frequently approxi-
mately 30 days before laying the first clutch and no mating was
observed after laying the first clutch (Simon et al. 1975; Ulrich
and Parkes 1978). A similar pattern was observed in captive Kemp’s
Ridley Turtles, Lepidochelys kempi (Rostal et al. 1988). In addi-
tion, there existed a correlation between the duration of observed
mating of female Green Turtles in a breeding pool and the hatch-
ability of their clutch (Wood and Wood 1980). However, in stud-
ies conducted at night with poor water visibility and with a lim-
ited number of observers, it is conceivable that confusion in iden-
tifying individuals and behavioral patterns could occur, even dur-
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ing long–term observations.
It is reasonable to assume that captive research would be even

more beneficial under a system that enables quantitative and long–
term observations of reproductive behavior. In the study reported
here, we have utilized supersensitive cameras around the exhibit
tank for a minute by minute, around the clock recording to con-
duct quantitative observations of mating behavior of captive Log-
gerhead Turtles, Caretta caretta. Our goals are to investigate the
temporal relationship between mating and nesting, and relation-
ships between mating histories of individual egg-laying females
and fertility of their clutches.

At the Port of Nagoya Public Aquarium (PNPA), Nagoya, Ja-
pan, sea turtles are maintained in a doughnut-shaped exhibit tank
(13 m in diameter, 2.5 m in depth, and 3.5 × 105 liters in tank
volume) provided with a slow-moving current. Adjacent to the
tank is an artificial dune (20 × 5 m) for the turtles to land and nest.
During the study period, water temperature in the tank was regu-
lated between 23° (winter) and 27°C (summer). A natural photo-
period was available through skylights above the tank. Between
1990 and 1993, a total of nine adult Loggerhead Turtles (four males
and five females) were brought into captivity from the Sea of
Kumano and Enshu off the coast of central Honshu Island and off
the coast of Makurazaki in southern Kyushu Island. Also in the
tank are three Loggerheads hatched from eggs collected on a beach
in Hamamatsu, Shizuoka Prefecture in central Honshu in 1990.
The Loggerheads are housed with Green (Chelonia mydas) and
Hawksbill (Eretmochelys imbricata) turtles.

Two cameras were placed around the exhibit tank to monitor
mating behavior of turtles in the breeding seasons of 2001 (1 No-
vember 2000 to 31 October 2001) and 2002 (1 January 2002 to 31
August 2002). These supersensitive cameras (Panasonic WV–
BL734, Matsushita Communication Industrial Co., Ltd.,
Yokohama, Japan) were capable of providing images even in dark-
ness at a minimum light intensity of 0.04 lx. Each camera was
positioned to give the widest view with the lens directed toward
the surface of the water. The range covered by each camera was
about 3.0 × 4.0 m, aided at night by a spotlight with a 65 W mini
halogen bulb with a red filter in order to minimize the effect of
ambient light around the tank. Varying locations on the scutes of
each turtle were painted white for accurate individual identifica-
tion. Images during the 24 h period were recorded on S-VHS vid-
eotape using two time-lapse video recorders (Panasonic AG-6740,
Matsushita Electronics Industrial Co., Ltd., Ibaraki, Japan). The
elapsed period between images was 0.217 sec, rapid enough to
record any behavioral sequence. Because the two cameras cov-
ered about one-third of the entire exhibit tank, we defined ob-
served time per mounting as: 1) the interval from the start to the
end of mounting if we observed these events using the cameras
(including the time during which the mounting pair was out of
sight); 2) the duration of observed time if we first observed an
already mounted pair that subsequently moved out of sight (there-
fore, we observed the mounting pair only once); or 3) the interval
from the start to the end of observation, or to the end of mounting
if we first observed an already mounted pair and observed the pair
intermittently. Furthermore, as each camera provided only an aerial
view of the mounting pair,; we could not confirm whether penile
insertion occurred during each observed mounting. Therefore, op-
portunistic observations were made by trained staff members in

the aquarium (first, second, and third author) from the side of the
exhibit tank to record copulatory frequency and duration.

Eggs laid by each female were excavated and transferred as a
group to a hatchery near the aquarium. During the transfer the top
of each egg was marked and firmly positioned to prevent turning.
After eggs were weighed and measured, they were reburied in
sand in artificial egg cavities, the bottom of which was at a depth
of 50 cm. Each nest was surrounded by a fence so that we could
identify where each group of hatchlings originated. During incu-
bation the ambient temperature of the nests was maintained at
approximately 29°C.

In order to calculate the fertility of each clutch, the number of
emergent hatchlings from each artificial nest was counted. Three
days after the last emergence of hatchlings, each artificial nest
was excavated and dead hatchlings or unhatched eggs were col-
lected. These unhatched eggs were opened and checked for em-
bryonic development. In this study, fertility was defined as fol-
lows: fertility (%) = (number of emergent hatchlings + number of
hatchlings that died before emerging from the nest + number of
unhatched eggs with dead embryos if they could clearly be deter-
mined) / (clutch size) × 100. Since almost all the unhatched eggs
had already decomposed in the nests, it was difficult to differenti-
ate between infertile eggs and eggs containing dead embryos so
decomposed eggs were arbitrarily categorized as infertile.

During the study period, four of the five females (F1, F4, F6,
and F11) laid successive clutches (30 clutches in total; number of
clutches per female per season, range = 3–5; clutch size, range =
37–118). The fifth female (F15) did not lay eggs at all during the
study period. Among the four females, three females laid eggs in
successive breeding seasons. At least two clutches from different
females were deteriorated or lost during 2001 breeding season.
One female suffered a prolapsed oviduct immediately after laying
the third clutch and failed to nest for the rest of the season. How-
ever, using ultrasonography, it was confirmed that she retained
mature follicles in the ovary. Another female laid a second clutch
but in the exhibit tank rather than on land, so we were unable to
retrieve her eggs. A total of 2217 hatchlings emerged from artifi-
cial nests in the hatchery, with incubation periods ranging from 50
to 67 days. The calculated fertility of each clutch ranged from
45.9% to 98.8%.

Quantitative observations using cameras confirmed that all egg-
laying females were repeatedly mounted by multiple males, and
that the peak of matings occurred prior to the nesting period (Fig.
1). Observed time per mounting through cameras showed an asym-
metric distribution in which mountings lasting less than 10 min
accounted for 69.9% of all observed mountings, and the frequency
declined as the duration increased (median 3 min, interquartile
range = 1–28 min, N = 623). On the other hand, the duration of
mountings during which penile insertion was observed opportu-
nistically was distributed normally (mean ± SD, 90 ± 43 min, N =
34). Cumulative time and the number of mountings observed
through cameras are summarized in Table 1.

Among four instances of five successive clutches (F4 2001, F11
2001, F6 2002, F11 2002), fertility was not significantly different
(Friedman test, χ2 = 1.4, d.f. = 4, P = 0.84; Fig. 2). For the three
females that laid eggs in successive breeding seasons (F4, F6, and
F11), fertility was compared between individual clutches of suc-
cessive breeding seasons according to the cumulative time of
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mountings observed during the pre–nesting period (short vs. long,
see Table 1). Fertility was not significantly different by the cumu-
lative time of observed mountings (Wilcoxon matched-pairs
signed-ranks test, P = 023; Fig. 3).

In this study, Loggerhead Turtles in the exhibit tank displayed a
seasonal reproductive cycle in which the peak of matings occurred
prior to the nesting period. Our work is based on a small sample
size in captivity. Still, the findings concerning the relationship
between mating and egg–laying are in general agreement with
previous studies of several sea turtle species in the wild (Booth
and Peters 1972; Godley et al. 2002; Hays et al. 2001; James et al.
2005; Plotkin 1996) and under captive conditions (Rostal et al.
1998; Simon et al. 1975; Ulrich and Parkes 1978; Wood and Wood
1980). Of special interest, in this study, there was no significant
decline in fertility over successive clutches of individual turtles.
These results indicate that females in the exhibit tank stored sperm
during the breeding season and used it to fertilize successive
clutches.

Because our observational method did not allow us to observe
all the mountings occurred in the tank and evaluate reproductive
success of each observed mounting, we could not compare the
exact number of successful copulations among the egg-laying fe-
males. However, observed time per mounting through cameras
and duration per copulation, during which penile insertion was
observed by opportunistic observations indicate that there is a re-
lationship between observed time per mounting and reproductive
success. Wood (1953) observed a copulation bout by a pair of log-
gerhead turtle in captivity (during which insertion of the penis
into the female’s cloaca was seen) and reported that it lasted for at
least 200 min. Dodd (1988) also suggested that copulation of log-
gerhead turtles lasts for several hours. On the other hand, shorter
duration of mountings and attempted mountings observed fre-
quently in this study have also been described in studies of green
turtles with female rejection, such as circling or orientating to-
ward an approaching male, and an attempt to dislodge a mounted
male (Booth and Peters 1972; Hendrickson 1958; Wood and Wood
1980). Even if a male successfully mounted, the female some-
times covers her cloacae with the hind flipper to avoid penile in-
sertion (Wood and Wood 1980). These findings indicate that ma-
jority of the shorter duration of mountings observed in this study
were unsuccessful copulations during which female rejected pe-
nile insertion and that mounting needs to last for a given period of
time to maximize reproductive success. Although, as mentioned
above, our methods did not allow us to observe all the mountings
that occurred in the tank, mountings which lasted for a long pe-
riod of time were intermittently observed in the observational area,
meaning that the probability of missing them was quite low. Tak-
ing these points into consideration, some females in this study
may not have successfully copulated at all after laying the first
clutch, and a female that was observed mounted with the shortest
duration (F11, 2001 breeding season; cumulative time of observa-
tion, 128 min) may have successfully copulated only once during
the breeding season.

Although there seemed to be a relationship between observed
time per mounting and reproductive success, fertility was not sig-
nificantly differentiated by the cumulative time of mountings ob-
served during the pre–nesting period. Unfortunately, we could not
explain this discrepancy using our experimental design. However,

TABLE 1. Cumulative time and the number of mountings observed through supersensitive cameras.

Pre-nesting period Inter-nesting interval

Female Breeding Cumulative time Cumulative time
ID season of observation Number of mountings of observation Number of mountings

(min) (duration in min) (min) (duration in min)

 100 < 100 < 50 < 10  100 < 100 < 50 < 10

F1 2001 456 2 1 2 17 30 0 0 1 32

F4 2001 3251 10 14 17 67 1300 5 7 7 36

F6 2001 395 1 2 3 7 102 0 1 0 4

F11 2001 123 0 1 3 7 5 0 0 0 6

F4 2002 7180 22 39 35 153 309 0 2 3 23

F6 2002 1126 5 6 3 42 92 0 1 2 3

F11 2002 228 1 1 1 27 5 0 0 0 5

FIG. 1. Temporal distributions of observed time of mountings in log-
gerhead turtles under captive conditions.
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we assume that this reflects the possibility that only a successful
copulation could provide sufficient sperm to fertilize successive
clutches, at least during a given reproductive season.

For the best understanding of the sperm utilization pattern to

fertilize successive clutches, a method that directly evaluates re-
productive success of copulations is indispensable. Recently, pa-
ternity analysis for hatchlings has been done in several turtle spe-
cies (Bollmer et al. 1999; Crim et al. 2002; FitzSimmons 1998;
Harry and Briscoe 1988; Hoekert et al. 2000; Kichler et al. 1999;
Moore and Ball 2002; Parker et al. 1996). It is necessary to ana-
lyze paternity over successive clutches of individual female turtles
and compare the mating history and paternity data to confirm how
multiple copulations contribute to paternity and fertility over suc-
cessive clutches, and whether copulations occurring during
internesting intervals contribute to subsequent clutches.
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For conservation and management of amphibians, it is now well
recognized that aquatic and terrestrial habitats are essential to carry
out life history functions of amphibians and that both habitats
should be managed simultaneously (Semlitsch 2000). The amount
of terrestrial habitat used during both breeding and post-breeding
migrations, foraging, and overwintering defines the core terres-
trial habitat of a population (sensu Semlitsch and Jensen 2001;
Semlitsch 1998; Semlitsch and Bodie 2003), and is critical to the
persistence of the local population. However, a better understand-
ing of the habitats used for specific activities, and whether certain
habitat types are being selectively used is also necessary. This is
essential because it is often necessary to balance conservation needs
for habitat protection with human landuse, and having more de-
tailed information about the location of habitats essential for per-
sistence is of great economic importance.

We present the results of a radio-telemetry study on four adults
of the eastern tiger salamander, Ambystoma tigrinum, as they emi-
grate from a breeding site in South Carolina. We use the location
of each individual to generate home ranges in the terrestrial habi-
tat and maximum distance traveled away from the breeding site.
We also provide limited data on the availability of habitat within
the study area and within the home range of individuals.

MATERIALS AND METHODS

Study site.—The study was conducted at a Carolina bay wet-
land called “Ellenton Bay” that serves as a major breeding site for
many species of amphibians (Sharitz and Gibbons 1982; Gibbons
et al. 2006). Ellenton Bay is approximately 10 ha in area, has a
maximum water depth of 2.0 m, and was surrounded by agricul-
tural fields until 1952. Since that time the terrestrial area has un-
dergone succession and consists of primarily old fields (including
powerline right-of-way), shrubs, and mixed pine-oak forest. These
terrestrial habitats are xeric and consist of sandy, well-drained soils
with patches of Sweetgum (Liquidambar styraciflua), oaks
(Quercus spp.), Loblolly Pine (Pinus taeda), and Slash Pine (Pinus
elliottii).

WOOD, J. R., AND F. E. WOOD. 1980. Reproductive biology of captive
green sea turtles Chelonia mydas. Am. Zool. 20:499–505.
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Radio-telemetry.—The four salamanders were collected on 14
February 2000 at a drift fence with pitfall traps as they migrated to
breed in Ellenton Bay. They were removed to the laboratory for
implantation of radiotransmitters (model BD-2GH; 1.8 g; Holohil
Systems Ltd., Ontario, Canada; 7.5–12% of the salamanders’ body
mass). Each salamander was placed in a 0.2% buffered solution of
MS-222 (3-aminobenzoic acid ethyl ester) until unresponsive,
rinsed with distilled water, and partially wrapped in a wet paper
towel during surgery. Transmitters were inserted into the body
cavity via a single longitudinal ventral incision to the right of the
midline. Polygalactine 5-0 sutures were used to close both the
abdominal muscle and skin. Individuals recovered from anesthe-
sia 1–2 h after surgery. Salamanders were released within 48 h at
their capture site on the inside of the drift fence. Upon emigration,
individuals were captured leaving Ellenton Bay and were simply
placed on the outside of the drift fence several meters in the pre-
sumed direction of travel.

We relocated individuals at least once a day for the first few
days after release and then relocated them periodically until ter-
mination of the study on 24 May 2000. We used a four-band radio
receiver (Model CE-12, Custom Electronics, Urbana, IL), with a
three-element Yagi antenna (Model F151-3FB). Salamanders were

located within 0.2 m, marked with a surveyor’s flag, but left un-
disturbed either until no movement had occurred for several days
or predation was suspected. Upon termination of the study, the
three remaining live salamanders were retrieved and transmitters
surgically removed.

Analyses.—The UTM coordinates of each relocation point were
recorded using a backpack style Trimble GPS unit with submeter
accuracy and imported into Arcview GIS (version 3.3; Environ-
mental Systems Research Institute, Redlands, California). We es-
timated the home range of each salamander using minimum con-
vex polygons (MCP, Animal Movements extension [Hooge et al.
1999] to Arcview). Net distance from the bay was also estimated.
Habitat available to the salamanders was determined by encom-
passing the maximum distance traveled away from Ellenton Bay
(~400 m) into an area approximately 800 × 800 m centered on the
wetland. Habitat types within the available area (portion of Field
3-412 Set-Aside area extending ~400 m on all sides from the wet-
land edge) were classified by using a land-cover layer digitized
from aerial photographs (old field-41%, scrub forest-7%, pine for-
est-31%, hardwoods-11%; Pinder et al. 1999). Salamander relo-
cation points were overlaid onto the land-cover layer in ArcView
to assign a habitat type to each salamander relocation. The devia-

FIG. 1. Aerial photograph of the Ellenton Bay study area with minimum convex polygon home ranges (white cross-hatched areas, including emigra-
tion paths and connecting activity centers) of four salamanders.
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tion in relocation points from random use of available habitat was
tested with a Chi-square test.

RESULTS

Salamanders were tracked for an average of 74.5 days and made
an average of five long-distance terrestrial movements (Table 1).
Between long distance movements, salamanders remained under-
ground in activity centers with an area of < 1.0 m2. At the end of
the study, we found one salamander dehydrated on the leaf litter
and three salamanders alive in tunnel systems running parallel to
the surface, 8–10 cm underground, and about 2.5–3.0 cm in diam-
eter. Terrestrial movements were in a direction that was generally
perpendicular to the wetland edge and final locations were an av-
erage of 181.5 m (range 69.5–406 m) away from Ellenton Bay
(Table 1; Fig. 1). The proportion of time spent in different terres-
trial habitats was non-random with respect to habitat available in
the area surrounding Ellenton Bay (χ2 = 14.98, df = 3, P < 0.005).
In general, salamanders used pine and hardwood forest more than
old field and scrub habitats.

DISCUSSION

The terrestrial migrations of Eastern Tiger Salamanders in South
Carolina fit the pattern found for tiger salamanders in other re-
gions (Madison and Farrand 1998; Steen et al. 2006), and for other
pond-breeding ambystomatid species (e.g., Madison 1997;
Semlitsch 1998; Rittenhouse and Semlitsch 2007). Generally, sala-
manders emigrate from breeding sites in a direction perpendicular
to the wetland edge, initially make several long distance move-
ments associated with rainfall events, and then settle into a small
activity center within a few hundred meters of the wetland edge.
Although female amphibians of some species are known to emi-
grate farther away from breeding sites than males (Rittenhouse
and Semlitsch 2007), we were unable to test this difference with
our limited sample size but the single female tracked traveled 406
m from the site. Individuals occasionally move to new activity
centers, short distances (2–20 m) away. Activity centers were fo-
cal points of lateral underground movements < 1.0 m, similar to
that previously described in more detail (Semlitsch 1981, 1983),
and presumably used for feeding and remaining hydrated. The area
encompassing emigration paths from the breeding site and con-
necting all activity centers, here defined as a home range, was
relatively linear compared to typical reptilian or mammalian home
ranges (Fig. 1).

In our study, tiger salamanders used forested habitat more often
than open, old field habitats but the preference was variable among

individuals. Notably, one salamander spent the entire tracking
period (76 days) in old field habitat. Despite 3–4 rainfall events
when the other salamanders moved further away from Ellenton
Bay, male #47 made only short movements, remained in the old
field habitat (in a waterline right-of-way), and was not desiccated
or undernourished when retrieved at the end of the study. Simi-
larly, Steen et al. (2006) reported the use of a wildlife food plot by
one individual and a strip of trees between two food plots for an-
other tiger salamander suggesting agricultural habitat did not con-
strain their movements. Yet, Madison and Farrand (1998) reported
avoidance of grassy fields, paved roads, and commercial areas by
tiger salamanders in New York. Although better resolution of habi-
tat use is needed, these mixed findings might indicate that forest
canopy cover may not be as critical to the persistence of tiger sala-
mander populations in terrestrial habitats as the quality of soil and
litter for obtaining adequate underground refuges. For example,
the ability of salamanders to move underground by digging in loose
sandy soils or by using rodent burrows may be the critical habitat
feature. Substantial evidence now indicates a positive association
between mole salamanders and rodent burrows (e.g., Loredo et al.
1996; Madison 1997; Madison and Farrand 1998; Regosin et al.
2003; Trenham and Shaffer 2005; Steen et al. 2006). Discrimina-
tion as to which habitat features are essential to population persis-
tence, especially among different species, is a critical question for
further research.

In conclusion, we suggest that Eastern Tiger Salamanders use
large amounts of terrestrial habitat surrounding wetland breeding
sites, similar to other ambystomatid species, and they rely on loose
sandy soils and rodents to gain access to underground refuges.
Thus, land use that truncates the size of this area or reduces their
ability to retreat underground may jeopardize their population per-
sistence.
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Determining the sex of an individual is essential to many stud-
ies, from investigations of ecological and evolutionary processes
to molecular studies of gene expression and biochemistry. For some
lizards, sexual identification is straightforward because of differ-
ences in external dimorphism between the sexes (e.g., sexual
dichromatism, enlarged postcloacal scales, femoral or precloacal
pore morphology). In other species, visible sexual dimorphism
can be subtle or absent. Only about 18% of lizard species are sexu-
ally dichromatic, with fewer than 10% of geckos, skinks, and cha-
meleons exhibiting sexual differences (Cooper and Greenberg
1992). Even diagnostic traits like body size or pore morphology
can vary seasonally, behaviorally, or environmentally due to body
condition, and thus may be ambiguous under certain conditions.

Additionally, sexing juveniles of dimorphic species can be diffi-
cult if diagnostic sexual traits have not yet developed. In these
situations, researchers traditionally rely on the identification of
the gonads (usually postmortem) or invasively verify the pres-
ence of hemipenes to accurately determine sex.

Hemipenal verification is usually accomplished by probing the
cloaca with a small, blunt-tipped rod to measure the depth of in-
sertion or “popping” the hemipenes by manually everting them
via manipulation of the tail base (Stebbins 2003). However, inva-
sive procedures can cause permanent damage to the cloaca or
hemipenes, especially when performed by novices. Even experi-
enced herpetologists will occasionally cause tail loss or stress a
lizard during invasive sexing methods. These techniques are even
more difficult if the animals are small. Here we describe a
noninvasive method using light to sex lizards based on our studies
of a small, sexually monomorphic lizard (Xantusia vigilis), and
we show the technique’s applicability for four other species (two
iguanians and two gekkonids).

Xantusia vigilis (Desert Night Lizard) is a viviparous lizard that
inhabits the deserts of the southwest U.S. and Mexico and is often
found under rock or fallen Yucca. Adult lizards average 43 mm
snout-vent length (SVL) and 1.5 g, whereas neonates average 23
mm SVL and 0.25 g at birth (Zweifel and Lowe, 1966; Davis,
unpublished data). Because of its small size and lack of sexual
dichromatism, sexing this species using traditional methods has
been challenging (Miller 1951; Zweifel and Lowe 1966).

Zweifel and Lowe (1966) sexed X. vigilis by evaluating the shape
of the thigh in cross section and by comparing the SVLs of older
adults. Females often have more rounded thighs (see also Stebbins
2003) and can achieve a maximum size 3–4 mm greater than males
by about 7–8 years of age. Additionally, Zweifel and Lowe (1966)
noted that many postnatal females have conspicuous skin folds
along the abdomen that are usually absent in males, but females
rarely give birth before 3 or even 4 years of age. Thus, Zweifel
and Lowe’s method has two major drawbacks: 1) it is difficult or
even impossible to use with juvenile and young adult lizards, and
2) all three diagnostic criteria are influenced by fluctuating envi-
ronmental conditions (e.g., food availability), decreasing the reli-
ability of their method. The new sexing technique we describe
below, especially in combination with Zweifel and Lowe’s crite-
ria, will allow researchers greater confidence in sexing X. vigilis
across age classes and environmental conditions.

To sex X. vigilis, we first grasp the lizard underneath the fore-
limbs so the ventral body surface is visible. Next, we position a
bright, focused light source (e.g., Maglight® Solitaire® penlight or
any small LED light) behind the dorsal side of the tail to direct a
focused beam of light through the tail base (Fig. 1). The light al-
lows us to visualize internal anatomy and examine the tail base
for evidence of hemipenes. Female lizards have no obvious sub-
cutaneous structures (Fig. 1A), whereas males have paired red dots
or ovals in the location of the hemipenes and dorsoventral thick-
ening of the tail base (hemipenal bulge; Fig. 1B, C). The visibility
of dots varies and probably depends on blood flow to the region,
but one can always see the dorsoventral thickening of the tail base
in males, which is more apparent when illuminated.

Both authors independently sexed the same 20 adult X. vigilis
with this light technique, agreeing on the sex of 19 individuals.
From this set, we randomly chose and dissected five presumed
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males, five presumed females, and the contested individual to ex-
amine the gonads. These lizards were preselected for euthanasia
for a separate project, and thus we viewed their dissection as an
opportunity for a definitive test of our methods and not the moti-
vation for it. The dissections revealed that all 10 of the randomly
chosen individuals were sexed correctly using the light method
and that the contested individual was a male. The single discrep-
ancy likely resulted from a 10-fold difference in experience be-
tween the authors in sexing X. vigilis using this technique.

As further evidence for the repeatability of this method, we have
captured, sexed, and uniquely marked over 1200 lizards in the
field as part of a mark-recapture study. This sexing method has
worked accurately through three years of study, across seasons,
body conditions, and levels of melanism. Of the 156 lizards that
have been captured more than once, only 11 have been assigned a
different sex upon recapture (Table 1). There was no bias in the

direction of the 11 sexing inconsistencies (N = 5 sexed initially as
male, then female; N = 6 sexed initially as female, then male).
Large lizards (  38 mm SVL) were always assigned the same sex
upon recapture , but even neonates (  25 mm) were sexed fairly
consistently (73%). Although neonates are the most challenging
to sex because of their small size, hemipenes are still visible in
many males (Fig. 1C).

As a preliminary test of the applicability of this sexing method
for other lizard species, we illuminated tail bases in lizards from
four additional species: two iguanians (Uta stansburiana, N = 15
females and 15 males; Anolis wattsi, N = 3 females and 4 males)
and two gekkonids (Hemidactylus mabouia, N = 3 females and 2
males; Tarentola delalandii, N = 2 females and 2 males). Sexes
were secondarily verified via external morphological characters
(spurs, coloration, postcloacal scales) where applicable. Females
in these species had a tail-base morphology similar to female X.

FIG. 1. Visualization of hemipenes by passing a bright condensed light through the tail base of males. Note that no such structures are visualized in
females. (A) adult female Xantusia vigilis, (B) adult male X. vigilis, (C) neonate male X. vigilis, (D) adult female Anolis wattsi, (E) adult male A. wattsi,
(F) adult male Uta stansburiana, (G) adult female Hemidactylus mabouia, (H) adult male H. mabouia, (I) adult male Tarentola delalandii.
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vigilis (Fig. 1A), within which no subcutaneous structures were
visible (female A. wattsi, Fig. 1D; female H. mabouia, Fig. 1G;
female U. stansburiana and T. delalandii not shown). Hemipenes
in the males were clearly visible, although hemipenal morphol-
ogy varied among species (Fig. 1E, F, H, I).

The strengths of this technique lie in the ability of researchers
to sex individuals with high accuracy, at low cost, with little time
investment, and with minimal contact with the lizard. The single
discrepancy between the authors in sexing an adult X. vigilis and
the increased difficulty in sexing neonates show that it takes prac-
tice to master the technique, but even investigators with little ex-
perience can sex lizards with high accuracy.

The successful use of this technique on species other than X.
vigilis suggests that it may be widely applicable. Because dense
melanin or extremely thick tissue may impede the passage of light
through the tail, ideal candidates for use with this technique in-
clude other small, moderately pigmented lizards or small snakes
(e.g., Leptotyphlops sp.), as well as juveniles of other squamate
species. We encourage using this method in conjunction with other
sexing techniques (e.g., scale or pore morphology, differences in
dorsal pattern) on species with subtle dimorphism.

Acknowledgments.—We thank S. Adolph for the idea to shine a pen-
light through female X. vigilis to determine litter size, which led to the
use of this method for sexing purposes. We would also like to thank B.
Coupe for helping with the first few trials of this technique and attempt-
ing to double-check this procedure through probing. We thank R. Bezy
for help collecting X. vigilis, giving feedback on the feasibility and appli-
cation of this technique, and offering the title of the manuscript. We also
thank W. Wüster and C. Pook for helping us photograph the captive T.
delalandii, and the St. Lucia Forestry Department (D. Anthony, L. John,
M. Robb) for permission to catch and photograph St. Lucian species. We
give A. Corl, M. Mulks, and especially Y. Surget-Groba photography
credit. Finally, we would like to thank A. Corl, M. Goode, S. Kuchta, H.
Mostman-Liwanag, J. Richards, B. Sinervo, and an anonymous reviewer
for helpful comments on this manuscript. California Department of Fish
and Game collection permits (SC-05560) were issued to A. Davis, and
methods were approved by the Chancellor’s Animal Research Commit-
tee (Sine00.02-1) at the University of California, Santa Cruz.

LITERATURE CITED

COOPER, W. E., JR., AND N. GREENBERG. 1992. Reptilian coloration and
behavior. In C. Gans, and D. Crews (eds.), Biology of the Reptilia, Vol.
18. Physiology E. Hormones, Brain, and Behavior, pp. 298–422. Univ.
Chicago Press, Chicago, Illinois.

TABLE 1. Repeatability of sexing for Xantusia vigilis as a function of
body size over a three-year study. SVL is size at first capture.

SVL Approximate N N (proportion)
(mm) age (years)* recaptured sexed identically

 25 0 30 22 (0.73)

26–32 1 4 3 (0.75)

33–37 2 15 13 (0.86)

38–41 3–4 34 34 (1.00)

42–45 5–7 51 51 (1.00)

 45 8+ 22 22 (1.00)

TOTAL 156 145 (0.93)

* After Zweifel and Lowe (1966)

MILLER, M. R. 1951. Some aspects of the life history of the yucca night
lizard, Xantusia vigilis. Copeia 1951:114–120.

STEBBINS, R. C. 2003. A Field Guide to Western Reptiles and Amphibians.
3rd ed. Houghton Mifflin Co., Boston, Massachusetts. 533 pp.

ZWEIFEL, R. G., AND C. H. LOWE. 1966. The ecology of a population of
Xantusia vigilis, the desert night lizard. Am. Mus. Nov. 2247:1–57.

Herpetological Review, 2007, 38(4), 404–406.
© 2007 by Society for the Study of Amphibians and Reptiles

An Efficient Method for Skeletochronology

MASATO HASUMI*
and

YUICHI G. WATANABE
Biological Institute, Faculty of Science, Niigata University

Niigata 950-2181, Japan

*Corresponding author: e-mail: mhasumi@bio.sc.niigata-u.ac.jp

Within the last three decades, techniques for age determination
in amphibians of the temperate zone have converged on a most
accurate predictor of age, i.e., skeletochronology, in which lines
of arrested growth (LAG) are counted in bone tissues (Halliday
and Verrell 1988). In skeletochronological approaches, one LAG
corresponds to one annual period of arrested growth, i.e., hiberna-
tion or winter-dormancy (Francillon-Vieillot et al. 1990). Most of
these approaches have been conducted using femurs (hindlimbs),
humeri (forelimbs), and/or phalanges (toes) of individuals which
were captured, killed, dissected, and fixed during the aquatic phase
of the breeding season (Alcobendas and Castanet 2000; Caetano
and Leclair 1996; Diaz-Paniagua and Mateo 1999; Forester and
Lykens 1991;  Marunouchi et al. 2000; Misawa and Matsui 1999;
Verrell and Francillon 1986) or during the larval stage (Bruce and
Castanet 2006).

Although toes clipped for capture-mark-recapture (CMR) stud-
ies had previously been discarded (e.g., Huheey and Brandon 1973;
Hurlbert 1969; Kusano 1982), for skeletochronological approaches,
a few studies have exploited phalanges of the toes clipped from
live individuals captured during the terrestrial phase of the breed-
ing and nonbreeding seasons (Diaz-Paniagua et al. 1996; M.
Hasumi, unpubl. data). Independent of CMR studies, several re-
cent studies have used toes clipped from live individuals for
skeletochronology (Bovero et al. 2003; Ento and Matsui 2002,
third toes were clipped besides toes clipped for a CMR study;
Kusano et al. 2006; Miaud et al. 2001). When dealing with a great
number (occasionally > 500) of small-sized toes or other append-
ages in many studies of caudate amphibians, it can be difficult to
section frozen samples quickly and skillfully with a cryostat (Bruce
and Castanet 2006; Diaz-Paniagua and Mateo 1999; Ento and
Matsui 2002; Kusano et al. 2006;  Miaud et al. 2001;  Misawa and
Matsui 1999; Verrell and Francillon 1986).

As a more efficient method, we recommend a traditional paraf-
fin-embedding method, but this involves some problematic issues.
Muscular tissues, especially the muscle sheath, surrounding pha-
langes of the toes clipped became brittle during tissue dehydra-
tion, and thus while it was possible to section the toe itself, the
brittle sections including muscle tissue often separate from glass
microscope slides during staining procedures. Hence, the muscle
tissue should be removed prior to sectioning phalangeal bone tis-
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sue. However, if muscle tissue is completely removed, then it be-
comes difficult to identify and orient the remaining white-colored
phalanx within the white-colored paraffin-embedding matrix. To
solve these problems, we provide here the following unique method

that one of us (MH) has utilized extensively for skeletochronology
in hynobiid salamanders. This method involves removal of muscle
to enhance adhesion of sections to microscope slides, and revers-
ible staining of bone so that samples can be properly oriented in
paraffin blocks.

PROCEDURE

Part I
(1) Fix clipped toes in 10% neutral buffered formalin; store

samples from each individual in 1.5 ml microcentrifuge tubes.
Neutral buffered formalin (10%) is recommended as the best fixa-
tive of bone tissue (Lillie 1976).

(2) Remove surrounding muscle tissues under a stereoscopic
microscope after immersing samples in 2–4% potassium hydrox-
ide (KOH) solution for 24 h or more.

(3) Decalcify phalangeal bones in 5% formic acid (HCOOH)
solution or 5% nitric acid (HNO

3
) solution for 1 h or more.

(4) Neutralize and stabilize phalanges in 5% sodium sulfate
(Na

2
SO

4
) solution for 1 h or more to recover stainability.

(5) Preserve phalanges in 70% ethanol. Samples can be stored
at this stage for long periods of time (more than 2–3 years).

Part II
(1) Dehydrate phalanges through a graded series of ethanols

(70–100%) followed by xylenes for paraffin infiltration and em-
bedding. Stain each phalanx purple-red with acid fuchsine (semi-
dried, dissolved in water) between immersions in the 95% ethanol
and the first 100% ethanol during tissue dehydration (Fig. 1A). A
thick, viscous solution of semi-dried acid fuchsine will stain the
entire phalanx.

(2) Embed dehydrated tissues in paraffin (Paraplast: Sherwood
Medical Co., St. Louis, Missouri, USA).

(3) Section tissues transversely at 8–16 μm using a rotary mi-
crotome.

(4) Stain sections with Carazzi’s hematoxylin, or use the Jordet
J-322 Dip-Quick Stains (Rossell and Sheehan 1998) as an alterna-
tive to Carazzi’s hematoxylin.

One of us (YGW) originally colored the very tiny neonatal pi-
tuitary of rats with acid fuchsine for determining orientation of
sagittal-sections of the pituitary, but did not describe this method
in any journal. MH applied this method to the identification of
white-colored phalanges in white-colored paraffin, as a more effi-
cient method for skeletochronology (e.g., in 558 individuals of
Salamandrella keyserlingii inhabiting Kushiro Marsh, Japan: M.
Hasumi, unpubl. data). Acid fuchsine was soluble in water but
insoluble in alcohol, and therefore it was retained through final
dehydration and paraffin embedding, but washed out during sub-
sequent procedures in which water was used, and thus did not
hinder final staining of bone (Fig. 1B).

This procedure is a rapid and efficient method for accurate pro-
cessing of large numbers of phalangeal samples. It provides vis-
ible bone that is easy to orient in paraffin, sections that adhere
well to glass microscope slides, and a staining method that clearly
distinguishes lines of arrested growth in bone.

Acknowledgments.—We express our gratitude for the constructive com-
ments of Michael Grace and one anonymous reviewer.

FIG. 1. A) Phalanges colored purple-red with acid fuchsine in the second
100% ethanol during tissue dehydration (note the indissolubility of acid
fuchsine in alcohol), and viscous semi-dried acid fuchsine in water (upper
left). B) A final product of a phalangeal bone processed using the method
described here. Sample from an adult male Salamandrella keyserlingii
(Kushiro Marsh, Japan) was sectioned transversely at 8 μm. Eight lines of
arrested growth (LAG) and dense LAGs outside of a 2-year ring are vis-
ible. LAGs reflect yearly hibernation or winter-dormancy of animals in the
temperate zone. Endosteal resorption of the innermost LAG (Eden et al.
2007) was not observed. Note the absence of both surrounding muscle tis-
sue and acid fuchsine staining in the final product.
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The study of life history, growth and population dynamics is
critical in the development of comprehensive management strate-
gies for amphibian populations. Typical methods include captur-
ing and marking individuals and studies of an individual’s growth
and movement. Traditional amphibian marking has been some
combination of toe clipping. Toe clipping is a good way to mark
individual specimens but many species can regenerate toes within
one season (Ott and Scott 1999). Additionally, toe clips can some-
times be confounded by individuals who have lost toes to acci-
dent or predation. Tracking movements has been accomplished
by use of radio telemetry, but this technique is costly and time
consuming (French et al. 1992; Oldham and Swan 1992; Madison
and Ferrand 1998' Werner 1991). Currently, there are few studies
focused on expanding the use of Radio Frequency Identification
(RFID) antennas to track individuals buried in the soil. There is
no single method that accomplishes individual marking and indi-
vidual tracking with efficiency and economy (Ferner 1979).

One alternative is the use of Passive Integrated Transponder
(PIT) tags and PIT tag antennas to mark and track individuals.
Use of PIT tags and Radio Frequency Identification (RFID) an-
tennas allow positive identification of individual animals over the
life of the individual (Brown 1997). Many studies have used PIT
tags for the assessment of movement, growth and population pa-
rameters (Eggert 2002; Matthews 2003; Richter and Seigel 2002).
The use of PIT tags has several advantages in long term studies:
PIT tags have high rates of retention if implanted properly; they
have a low rate of mortality due to implantation; they can be func-
tional for 10 to 20 years (greater than the lifespan for many sala-
manders); and they positively identify individuals (Kuhnz 2000;
Matthews 2003; Pyke 2005).

Kuhnz (2000b) used PIT tags and RFID technology to track
legless lizards in loose sandy soils at short distances. Several per-
tinent findings were presented including the following:

1) RFID antennas can detect PIT tags through sand, duff cov-
ered sand and wet sand to a distance of 12.0 cm.

2) RFID antennas can help to detect organisms in heavy veg-
etative cover.

3) Organisms can be located at short distances without distur-
bance using RFID antennas.

Kuhnz reported a minimum and a maximum detection distance
for the unique circumstances involving legless lizards.

Ambystomatid salamanders spend much of their existence in
the terrestrial environment in shallow tunnels either developed by
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rodents or excavated on their own (Smith 2003). Because
of this fossorial lifestyle, information on non-breeding
habitat use and migration is incomplete. We evaluated
the application of RFID antennas and PIT tags for track-
ing ambystomatid salamanders in their burrows. We tested
the hypothesis that different antennas (described in meth-
ods) would have different detection distances (DD) and
would perform differently when individuals were located
at different depths within the soil. This experiment mim-
icked what we might expect to see in implementing RFID
use in the field.

Our study uses the methodology of Kuhnz (2000b) but
differs in the following ways:

1) We studied detection distances for two types of
RFID antenna utilizing implanted salamanders in an open
air treatment (control) and at different depths buried in
soil in a 40 gallon Rubbermaid container.

2) We report maximal DD for both antenna types and
describe their detection range and percent effectiveness
in all experimental conditions.

3) We determined if the RFID tracking technique
would be applicable in denser soils, which might block
the antenna’s ability to pick up the tag more than loose sandy soil.

Methods and Materials.—PIT tags were implanted in seven,
laboratory-housed Ambystoma tigrinum salamanders according to
protocols outlined by Ott and Scott (1999). These individuals are
also validation specimens for an ongoing drift-fence study where
salamanders are tagged in the field in a similar fashion.

Methods were modified from Kuhnz (2000b). Antennas tested
in our study were the Destron 2001 F-ISO Circular antenna and
the Biomark Triangular Field antenna using attenuation box antn-
04. Antennas were supplied on loan for the experiment from
Biomark, Inc. Both antennas tested are slightly different in design
and application from the Avid Power Tracker II used by Kuhnz
(2000). The Power Tracker II was designed as a handheld device
with limited DD. The Biomark circular antenna is designed as a
handheld but was designed with a greater DD. Additionally, the
triangular antenna is reported to have a greater DD range and is
designed for use with a handle at different distances. Our study
was designed to determine the maximum DD in typical soil found
in North Dakota. Soil used in the study was obtained from a local
source and was classified as clay loam (NRCS, 2002).

To develop a comparable measure of antenna performance we
use the term detection distance (DD), which is defined as the dis-
tance between the antenna and the PIT tag at which a read re-
sponse (detection) is initiated. In this study DD was determined
by progressively lowering the antennas from a height of 30 cm in
a leveled, straight line above the specimen until the tag was iden-
tified or until the surface of the soil was reached. Two parameters
were recorded: tag detection (positive or negative) and DD (in the
case of a positive detection). For many of the trails the tag was
detected well in advance of the antenna reaching the soil level.
Thus a soil depth of 13.2 cm might have a DD greater than 13.2.

PIT implanted salamanders were placed in a cloth bag to limit
movement and then covered with differing levels of soil. The DD
was recorded for each trial with every salamander tested five times
for each of the different antennas within each experimental condi-
tion. This allowed for a total of 175 tests of detection and DD per

antenna (350 detection attempts).
Antennas were analyzed for detection and DD using differing

levels of soil coverage as experimental conditions. The following
amounts of soil were used as mimics of soil depth in field condi-
tions; 0 cm, 2.2 cm, 6.6 cm, 13.2 cm, and 15.4 cm of loose soil.
Data were log-transformed for DD, arcsine transformed for % ef-
fectiveness, and analyzed with separate two-factor ANOVAs. Fac-
tors were antenna type and depth of soil covering salamander.
Additionally, to avoid pseudoreplication only the mean values of
each salamander were used for running the ANOVAs. In all hy-
pothesis tests, α was set at 0.05. Where appropriate, significant
hypothesis tests were followed by post hoc analysis with the least
significant difference (LSD) test.

Results.—No significant differences in DD were observed be-
tween antenna types, or among soil depth profiles (Table 1). How-
ever, significant differences were observed when the % effective-
ness was analyzed (Table 1). The circular antenna read at a greater
distance in all treatments except the treatment without soil (Table
2).

There was a progressive loss of effectiveness in both antennas
at increases in soil depth beyond 6.6 cm, at 13.2 cm and 15.4 cm
the circular antenna showed less of a loss in effectiveness than the
triangular antenna (Table 2).

Both antennas recorded at least one detection in each of the
experimental conditions. There was a maximal DD for each of the
antennas in all treatments (Table 2). The loss in effectiveness for
the triangular antenna at 15.4 cm was 10 times greater than the
loss for the circular antenna (Table 2).

Discussion.—Our study results support the use of PIT tags and
RFID antenna to track and locate ambystomatid salamanders in
fossorial burrows and in the terrestrial and aquatic environment.
Both antennas tested could locate pit tagged salamanders in the
loosely packed soil used during the tests. Additionally, both an-
tennas could detect tags that were implanted in salamanders in
soil of at least 15.4 cm; this condition approximates real field con-
ditions. Of importance to researchers is the fact that this range of

TABLE 1. ANOVA table of mean detection distances and arcsine transformed %
effectiveness of experimental RFID antennas.

Mean detection distances

Source df Mean Square F  Sig.

Depth 4 1.438E-02  1.322 .277

Antenna 1 6.928E-03  .637 .429

Depth X Antenna 4 1.962E-02 1.804 .145

Error 44 1.087E-02

Arcsine transformed % effectiveness

Source df Mean Square F  Sig.

Depth 4 15858.490 29.354 <.001

Antenna 1  2732.295  5.057 .028

Depth X Antenna 4  932.436  1.726  .156

Error 60  540.251
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detection is well within the burrow resting
depth profile (Smith 2003). It is also impor-
tant to note here that adult A. tigrinum have
been found to excavate their own burrows or
to utilize small mammal burrows within the
effective range of both of these antennas but
may also be found at greater depths which
would be outside of the range of the antennas
tested (Semlitsch 1983). This may be of im-
portance for the researcher attempting to use
antennas to locate individuals; the antennas
tested may be more effective at distance de-
tection when the individuals are occupying
resting sites closer to the surface such as dur-
ing breeding or active foraging.

The DD for an antenna is influenced by many factors including
but not limited to: position of the tag in the individual, chemical
component of the medium between the tag and the antenna (air,
water, and soil), additional obstacles between tag and antenna (i.e.
rocks, metal, landfill debris, other field equipment, or somebody’s
leg) and the angular relationship between the antenna field and
the tag. It was not within the practical scope of this study to test
these additional variables yet these are all factors that have a great
deal of influence on antenna performance.

The tests that were performed supported the hypothesis that
RFID antennas can locate herpetological study specimens at some
distance beneath the soil. It follows that this method may also be
utilized to track paedomorphic ambystomatids in aquatic habitat
if they are within the DD for the antenna.

Both of the antennas tested showed a considerable loss in tag
reading performance when the individual was buried in 15.4 cm
of soil (Table 2). Each antenna showed an optimal range of per-
formance (between 8 and 18 cm) and a discernable limit to the
DD in open air and in soil covered treatments (Table 2). Beyond
6.6 cm the circular antenna was more effective at reading tags
(Table 2).

Overall, both antennas showed the ability to read pit tags im-
planted in salamanders in typical loose packed North Dakota soil
at least 15.4 cm deep. From our experiments we have determined
the effective detection range for these antennas in our experimen-
tal conditions to be anywhere from 8 to 22 cm. Both antennas
detected pit tags right at the limit of their reported detection range
(Biomark reports a 25.4 cm limit for these antennas).

The valuable discovery for the field herpetologist is that the
circular antenna was much more effective compared to the trian-
gular antenna. The current cost of the triangular antenna is three
times the cost of the circular antenna (please consult with Biomark
for current prices and additional considerations). This type of cost
differential is a real consideration for the researcher juggling lim-
ited budgets.

As a result of our research, we will be incorporating several
aspects of tracking and locating salamanders in the field while
utilizing RFID antennas. We will be working on a protocol for
randomized and transect oriented surveys for our tagged sala-
manders in the terrestrial and aquatic environment and we will
continue to test some of the other variables affecting antenna ef-
fectiveness and DD. Multipurpose use of PIT tags and antennas
will allow the herpetologist to optimize the value of the cost of

using pit tags in research. Continued research into alternative uses
for pit tags will assure that manufacturers incorporate added value
in the future development of PIT tag hardware.
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Researchers typically use body length (snout–vent length; SVL)
as the principal measure of snake size. Several techniques for de-
termining SVL have been reported (e.g., Blouin-Demers 2003;
Fitch 1987; Quinn and Jones 1974). However, numerous research-
ers have also commented on the imprecision of common methods
of measuring snake length (e.g., Blouin-Demers et al. 2002; Fitch
1987; Madsen and Shine 2001; Measey et al. 2003; Taylor et al.
2005). In at least one publication, SVL measurements were con-
sidered so imprecise that head length was considered a more con-
sistent measure of snake size than SVL (Houston and Shine 1994).
Despite recognition of this problem, until recently, little effort has
been made to report the precision of different measurement meth-
ods, or to assess sources of variation. Recently, several research-
ers have quantified measurement error in SVL measurements.
However, these studies stopped short of testing factors which in-
fluence measurement error (e.g., Bertram and Larsen 2004; Blouin-
Demers 2003).

Variation between SVL measurements may be partitioned into
three source categories: variation between measurements made
by a single measurer using a single technique (e.g., the “intrinsic
limitations” of a measuring method; Blouin-Demers 2003),varia-
tion between measurements made by different measurers using
the same technique, and variation between measurements made
using different techniques.

It is likely that the greatest source of variation in SVL measure-
ment results from differences between measurements of stretched
and unstretched snakes (Fitch 1987). I consider measurement of
unstretched snakes preferable for numerous reasons. 1) snakes
spend the majority of their lives in relaxed postures, thus mea-
surement of an unstretched snake is a truer measure of snake length;
2) stretched measurements are positively biased in comparison to
measurements of preserved snakes (Fitch 1987; Reed 2001) and

indirect measurements (e.g., squeeze box measurements; Bertram
and Larsen 2004); 3) large snakes may be difficult to completely
stretch, resulting in decreased precision (Fitch 1987; but see Blouin-
Demers 2003); 4) snakes may vary in elasticity as well as in be-
havioral resistance to stretching, biasing interspecies comparisons;
5) stretching venomous snakes poses a danger to measurers; and
6) stretching can injure snakes (Fitch 1949, 1987). For these rea-
sons, I chose to only evaluate methods for measuring unstretched
snakes.

Here, I present the results of two separate evaluations of SVL
measurement precision. In the first part of this study, I evaluated
sources of variation in repeated SVL measurements of a diverse
group of snakes. My objective was to quantify the effect of each
source of error in SVL measurement, as well as to identify the
most precise measurement technique. In the second portion of this
study, I quantified the precision, under research conditions, of the
most precise of the previously evaluated techniques.

Materials and Methods.—In the first portion of this study, I
evaluated repeated SVL measurements of 24 snakes using three
snake measurement techniques: squeeze box (Quinn and Jones
1974), conscious-straightened, and anesthetized. To increase the
breadth of the statistical population, snakes from seven species
(Charina bottae, Crotalus horridus, C. lepidus, Elaphe emoryi,
Lampropeltis pyromelana, L. triangulum, and Heterodon nasicus),
four clades (Colubrinae, Crotalinae, Erycinae, and Xenodontinae),
and comprising a range of sizes (210–957 mm SVL) were selected.
Measurements were recorded based on the following design; two
measurers measured each snake three times per technique, result-
ing in 18 measurements of each snake. All measurements were
recorded during a single session. Most measurements were per-
formed independently, and each measurer was unaware of values
recorded by the other measurer. However, measurers helped one
another restrain venomous snakes during conscious-straightened
measurements, and thus may have been aware of the values of
these measurements.

In the second portion of this study, I quantified the precision of
measurements of 24 anesthetized adult Crotalus polystictus re-
corded under more typical research conditions (i.e., taken by dif-
ferent measurers over a longer time frame while measurers were
primarily focused on tasks other than snake measurement). Each
snake was measured once by three measurers, totaling three mea-
surements per snake. Snakes were measured as they were cap-
tured over a nine-day period. Measurers were instructed on mea-
surement technique the first day, but were not provided subse-
quent instruction. All measurements were taken independently.
However, some measurers were aware of some previously recorded
values, possibly influencing subsequent measurements.

During both portions of the study, measurers attempted to mea-
sure from the snout to the posterior tip of the anal plate of each
snake. For measurements made with a squeeze box, the position
of each snake’s anal plate was marked on the snake’s dorsum us-
ing a temporary marker prior to measurement.

To measure snakes with a squeeze-box, snakes were placed
within a wooden squeeze box (61 cm × 61 cm) outfitted with a
plexiglass lid and lined with a 5 cm thick foamed rubber pad.
Snakes were pressed against the pad with enough force to tempo-
rarily retard movement while measurers traced the dorsal mid line
of the snake from snout to the anal plate mark using a temporary
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marker. Measurers then draped a cotton cord along this line and
measured the resulting length of cord along a flexible steel mea-
suring tape. Snakes were allowed to move freely within the
squeeze-box between measurements.

To measure snakes using the straightened-conscious technique,
snakes were laid alongside a flexible steel measuring tape placed
atop a table. Because substantial measurement variation can oc-
cur due the degree a snake is stretched, measurers attempted to
straighten each snake without stretching it. Larger, more power-
ful, snakes that could not be straightened without stretching were
measured piecemeal, with consecutive portions of the body
straightened along the measuring tape. Venomous snakes were
measured while an assistant restrained the head and 2-5 cm of the
body inside a tightly fitting plastic tube while the measurer straight-
ened the remainder of the body along the tape. Snakes were al-
lowed to rest and re-coil briefly between measurements.

To measure snakes using the anesthesia method, snakes were
anesthetized to the point that they lost all muscular rigidity using
isoflurane gas (Blouin-Demers 2003; Blouin-Demers et al. 2000).
Although the goal was to measure completely relaxed snakes, some
snakes regained slight muscular control and rigidity before all
measurements were recorded. Each snake was placed on its side
and gently straightened along a flexible steel measuring tape rest-
ing atop a table. To avoid stretching, snakes were straightened by
running a thumb or other finger along the ventral scales of the
snake while simultaneously applying slight pressure to the corre-
sponding portion of the snake’s dorsum. Snakes were manually
coiled then restraightened between measurements.

Snakes were anesthetized within plastic snakes tubes. I admin-
istered isoflurane using a variation on Blouin-Demers et al.’s open
method (2000). Administered dosages ranged between 1.44 ml/l
and 1.62 ml/l (1 and 2 ml of isoflurane in 0.70 and 1.24 l tubes).
Isoflurane was injected into a cotton ball placed at the bottom of a
glass vial, then topped with a second, dry, cotton ball and placed
in the tube with each snake. Tubes were closed with rubber stop-
pers, but were not airtight. Because evaporation of isoflurane was

slowed by the cotton and by the glass vial, and because tubes were
not airtight, the dose of isoflurane delivered was undoubtedly lower
than the administered dose. Time until complete muscle relaxation
varied greatly among species. In general, crotaline snakes reached
anesthesia rapidly, while colubrine snakes took longer.

I calculated variance components of the dataset from the first
part of this study using a one-way ANOVA with SVL as the de-
pendent variable and individual snakes as the independent vari-
able (Bland and Altman 1996). Variance was partitioned into
among-subject (s2

A
) and within-subject (s2

W
) components (Bailey

and Byrnes 1990). I calculated measurement errors (ME), a rela-
tive metric describing the percentage of variation attributable to
measurement error, and coefficients of variation (CV), a relative
metric describing the within-subject standard deviation (s

W
) as a

percentage of the mean SVL.
To explicitly evaluate the contribution of measurement tech-

nique, measurer, and snake clade on measurement precision I evalu-
ated variation between standard deviations of the measurements
of each snake with a mixed-model ANOVA with individual snake
as a random effect and measurement technique, measurer, and
snake clade as fixed effects. Interactions between technique and
measurer and technique and clade were included in the model.
Snake length was not included as a factor because values of stan-
dard deviations can be expected to correlate with values of SVL;
however snake size may influence the relative precision of SVL
measurements (Blouin-Demers 2003).

To quantify the precision of measurements recorded in the sec-
ond portion of this study, I partitioned variance components of
these data with a one-way ANOVA and calculated ME and CV to
describe measurement precision.

All statistical tests were performed with SAS 9.1 (SAS Institute
Inc. 2004).

Results.—Measurements of snakes taken using the squeeze-box
method were the least precise, while those taken under anesthesia
were the most precise (Table 1). Precision decreased when mea-
surements from two observers were combined, irrespective of mea-
surement technique. Precision was poorest when measurements
from different techniques and measurers were combined (Table
1). Measurements recorded using the squeeze-box technique were
negatively biased in comparison with measurements recorded us-
ing anesthetized and conscious-straightened techniques, which
shared similar mean values (Table 1).

Measurement precision was most strongly impacted by mea-
surement technique (Table 2). One measurer was consistently more
precise than the other measurer (Table 1), resulting in a measurer
effect (Table 2). Neither clade, nor any interactions, contributed
to measurement precision (Table 2).

Measurements of anesthetized snakes under research conditions
were highly precise, despite measurements being taken by mul-
tiple measurers (mean SVL = 589 mm; s

w 
= 1.7 mm; CV = 0.3%;

ME = 0.05%). The most disparate measurements of any individual
snake were 586, 591, and 595 mm, a span of 9 mm. All three
measurements of two snakes agreed exactly. The mean span be-
tween a snake’s three measurements was 2.6 mm.

Discussion.—The most important source of variation in preci-
sion was measurement technique. A smaller effect on precision
was due to differences between measurers. Although measurements
recorded by each measurer using a single technique were rela-

TABLE 1. Variance components of SVL measurements divided by mea-
surement technique and measurer. Number of measurements recorded
from each snake (m), mean SVL, mean within-subject standard deviation
(sw), coefficient of variation (CV), and percent measurement error (ME)
of repeated measurements of live snakes. Two measurers (measurer1 and
measurer2) each measured 24 snakes three times using each technique,
thus N = 24 in all cases.

technique m mean SVL (mm) sw (mm) CV ME

conscious1 3  527 11.2 2.1 0.25

conscious2 3 544 5.7 1.1 0.06

squeeze1 3 494 14.5 2.9 0.45

squeeze2 3 505 12.5 2.5 0.31

anesthesia 1 3 541 4.3 0.8 0.03

anesthesia 2 3 531 1.9 0.4 0.01

conscious1+2 6 535 16.7 3.1 0.52

squeeze1+2 6 500 16.4 3.3 0.55

anesthesia 1+2 6 536 8.0 1.5 0.11

total 18 524 24.7 4.7 1.16
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tively precise, precision diminished when measurements taken by
different measurers using different techniques were combined.
Precision can be optimized by relying on a single measurer using
a single technique. For this reason, caution should be exercised
when combining data taken by different measurers using different
techniques. This is particularly true when some techniques may
exhibit not only substantial measurement error, but also bias (e.g.,
measurements of stretched snakes and measurements taken using
squeeze boxes; Bertram and Larsen 2004; Blouin-Demers 2003;
Fitch 1987; this study). Particular care should be exercised with
measurements collected using a squeeze box. Bertram and Larsen
(2004) reported a substantial negative bias of squeeze box mea-
surements in comparison to measurements of stretched snakes.
Results from this study indicate a similar bias exists even when
snakes are not stretched.

Surprisingly, neither clade nor the clade by method interaction
influenced measurement precision. Measurers subjectively con-
sidered muscular, constricting snakes such as Elaphe and
Lampropeltis more difficult to control, and hence to measure.
However, this difficulty did not produce less precise measurements.
Similarly, Blouin-Demers (2003) had hypothesized that measure-
ments of conscious large Elaphe obsoleta would be less precise
than measurements of small conspecifics due to the difficulty of
controlling larger snakes, but demonstrated an opposite effect.

Additional testing of measurements of anesthetized snakes taken
under more typical research conditions indicated that multiple
measurers can record highly precise measurements when provided
with brief instructions on measurement technique. Imprecision
(expressed as CV) was less than one percent of the mean body
size of adult C. polystictus, a level of imprecision unlikely to im-
pact conclusions of most studies.

Based on the results of this study, I advocate that snakes be
measured while anesthetized when this option is feasible. In addi-
tion to high precision, measurements of unstretched, anesthetized
snakes can be assumed to be less likely to display a bias in com-
parisons with measurements of preserved snakes than measure-
ments taken using other techniques (based on Reed 2001; Fitch
1987). Use of anesthesia also eliminates the need to forcefully
handle snakes, reducing the likelihood of injuries to snakes and
the risk of bites from venomous snakes. Finally, increased stan-
dardization of measurement technique would facilitate compari-
sons among studies.

Use of anesthesia has four principal drawbacks. Foremost is the
potential for snake death (Blouin-Demers et al. 2000). In studies

involving sensitive taxa and/or small populations, the precision of
measurements necessary to achieve research goals should be care-
fully balanced against potential mortality. Second, use of anesthe-
sia is time consuming and may be impractical in studies where
large numbers of snakes need be measured quickly. Third, although
isoflurane has been widely used in mammals, the effects of
isoflurane on snakes are less studied. Therefore, currently unre-
ported deleterious side effects may exist. Side effects may be more
likely with repeated exposure to anesthesia, such as may occur in
growth studies. Finally, the use of anesthesia adds to research costs
(ca. US $13 for 100 ml of isoflurane).
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Many plethodontid species are small salamanders with restricted
home ranges and are sensitive to natural and human disturbances,
making them potential indicators of environmental health and
biodiversity (Caro and O’Doherty 1999; Welsh and Droege 2001).
Since the 1990s, many studies have documented population de-
clines in amphibians, including salamanders, stressing the need
for appropriate population monitoring techniques (Blaustein and
Dobson 2006; Blaustein et al. 1994; Kohler et al. 2005; Pechmann
et al. 1991; Pounds et al. 2006; Young et al. 2004). One such method
for monitoring terrestrial salamander populations is the use of
Artificial Cover Objects (ACOs).

ACOs cause little disturbance to the environment and require
less time, effort and maintenance compared with other monitor-
ing techniques. The repeatability of studies using ACOs and the
ability to standardize this technique using number and area of cover
objects also makes this method useful (Grant et al. 1992). The
Terrestrial Salamander Monitoring Program (TSMP), established
in the mid 1990s, recommends ACOs for monitoring terrestrial
salamander populations (Droege 1997). Several studies have at-
tempted to determine the most appropriate way to set up ACOs;
however, very few ACO investigations have been done in the
Midwestern United States and some specifics of the method are
still debated in the literature (Bonin and Bachand 1997; Carfioli
et al. 2000; Davis 1997; DeGraaf and Yamasaki 1992; Hyde and
Simons 2001; Marsh and Goicochea 2003; Monti et al. 2000;
Moore 2005). The TSMP protocol suggests that boards should be
placed on bare, leveled soil and weathered for a year before any
data are collected (Droege 1997). However, this protocol delays
data collection, a potential problem in necessarily short-term sur-
veys. To alleviate this problem, Bonin and Bachand (1997) sug-
gested placing boards on existing wet leaf litter to accelerate the
weathering process and reduce the time needed before data can be
collected.

The goals of our study were 1) to investigate effectiveness of
ACOs to sample terrestrial salamanders in Michigan, 2) to inves-
tigate use of aged boards versus new boards and 3) to provide
baseline data for Desmognathus fuscus, a newly documented spe-
cies in Michigan (Carlson and Szuch 2005).

In 2004, we set up ACOs at Kresge Environmental Education
Center (KEEC) at Fish Lake in Lapeer County, Michigan. KEEC
is owned by Eastern Michigan University and consists of 240 acres
surrounded mostly by state land. The property consists of one large
lake, several small lakes, a tamarack bog, mixed hardwood for-
ests and many kettle ponds. We set up ACOs around a kettle pond

surrounded by mostly deciduous forest to determine if there was a
preference for aged boards placed on bare, leveled soil or new
boards placed on existing wet leaf litter. ACOs consisted of CDX
pine plywood (1.9 cm thick) cut to 121.9 × 61.0 cm. Size and
design of boards were determined during a preliminary study in
2003 that tested four ACO designs of Carfioli et al. (2000). Aged
boards were weathered for a year while new boards were weath-
ered for only two weeks. All boards were placed in the field at the
same time to eliminate bias. New boards were placed directly on
existing leaf litter with no modification to the ground. Aged boards
were placed on the ground after it had been cleared of leaf litter
and leveled. Twenty-three pairs of boards were placed equidis-
tantly around the pond approximately 10–12 m apart. Each pair
consisted of one aged board and one new board. Within each pair,
one board was placed near the pond’s edge and the other board
was placed 6–8 m upslope from the pond’s edge. The location of
board type relative to the pond, near or far, was alternated around
the pond. ACOs were held in place with aluminum tent stakes and
left in the field for two weeks before collecting data. Boards were
checked biweekly from 28 April to 12 November 2004. Sala-
manders found beneath boards were identified to species, mea-
sured (SVL) and released at edge of boards.

During the 2004 field season, we observed 154 salamanders:
130 Plethodon cinereus, 17 Ambystoma laterale, 4 Notophthalmus
viridescens, and 3 Ambystoma maculatum. Only data for P. cinereus
were further analyzed. Without regard to season, P. cinereus were
encountered under aged boards placed on bare, leveled soil sig-
nificantly more than under new boards placed on existing topog-
raphy and leaf litter (χ2 = 20.320, df = 1, p < 0.05; Fig. 1). P.
cinereus were encountered under boards that were upslope or far-
ther from the pond’s edge significantly more compared to boards
that were down slope or closer to the pond’s edge (χ2 = 15.820, df
= 1, p < 0.05); however, no association was found between num-
ber of encounters and age and location of board (χ2 = 3.380, df =
1, p > 0.05).

Salamanders were most active in spring (28 April – 8 June 2004)
and fall (3 September – 29 October 2004), with fall being the sea-
son of greatest activity (Fig. 1). In spring there was no significant
difference in use of board type (χ2 = 0.267, df = 1, p > 0.05) and in
fall, aged boards placed on bare, leveled soil were used more than
new boards placed on existing topography and leaf litter (χ2 =
21.943, df = 1, p < 0.05). Boards that were placed upslope or far-
ther from the pond’s edge were used more in both spring and fall
seasons (spring, χ2 = 6.667, df = 1, p < 0.05; fall, χ2 = 7.467, df =
1, p < 0.05). That P. cinereus were encountered more frequently
under boards placed upslope or away from the pond’s edge is not
surprising since it has no aquatic larval stage and is not dependent
on vernal or permanent ponds for breeding. Plethodon cinereus is
often found farther from water than other terrestrial salamanders
and avoids areas prone to flooding (Harding 1997; Petranka 1998).

That P. cinereus preferred aged boards placed on bare, leveled
soil to new boards placed on existing topography and leaf litter
corroborates TSMP recommendations; however, if age was the
primary factor affecting board use, we would expect little or no
use of new boards and significantly more use of aged boards in
spring. We would also expect a more equitable use of aged and
new boards in fall when both board types would be weathered.
Our results suggest just the opposite. There is equal use of aged
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and new boards in spring and a preference for aged boards in fall.
This led us to speculate that something other than age was deter-
mining board use. In spring when conditions are typically cool
and humid, both board types may offer suitable conditions for sala-
manders; however, in fall when conditions are typically warmer
and drier, boards placed on bare, leveled soil may create a cooler,
more humid micro-environment compared to new boards placed
on unleveled ground with existing leaf litter.

In 2006, we tested our hypothesis that there was no significant
difference in use of aged or new boards when both were placed on
bare, leveled soil. Because of the recently discovered population
of Desmognathus fuscus in Michigan (Carlson and Szuch 2005),
we changed our research location to Murphy Lake State Game
Area (MLSGA) in Tuscola County, Michigan. MLSGA is com-
posed of 2645 acres surrounded mostly by agricultural land. Our
study site was located in a Hemlock-Northern Hardwoods Forest

(Barnes and Wagner 2004) near the northern boundary of the game
area. CDX pine plywood (1.9 cm thick) was cut to 30.5 × 61.0 cm.
Smaller ACOs were used to better resemble downed woody de-
bris. Boards were placed in pairs containing one aged board and
one new board approximately 15 cm apart and each pair of boards
was placed approximately 6 m apart. Aged boards were weath-
ered for 2–3 years and new boards were weathered for only two
weeks. All boards were placed in the field at the same time to
eliminate bias. The site for each board was cleared of leaf litter
and leveled before placing the board on the ground. Aluminum
tent stakes were used to keep boards in place.

Within the forest community, three adjacent terrestrial sub-habi-
tats were studied: 1) edge of a kettle pond, 2) within the forest
proper and 3) along a stream. Thirty pairs of boards were used to
sample the three sub-habitats with 10 sites in each sub-habitat. At
the pond, half of the sites were placed 2 m from the pond’s edge
and the other half were placed directly along the pond’s edge. In
the forest proper, half of the sites were placed along a ridge, while
the other half were placed either upslope or down slope relative to
the ridge. Along the stream, each pair of boards was placed flush
with the edge of the stream bank. Boards were checked biweekly
from 12 June to 28 October 2006. Salamanders found beneath
boards were identified to species, measured (SVL) and released at
edge of boards.

During the 2006 field season, we observed 352 salamanders:
221 Plethodon cinereus, 116 Desmognathus fuscus, 6
Hemidactylium scutatum, 6 Ambystomaa maculatum, and 3 A.
laterale. Only data for P. cinereus and D. fuscus were further ana-
lyzed. P. cinereus was found in all three sub-habitats: 81 individu-
als at the pond, 125 individuals in the forest proper and only 15
individuals along the stream. D. fuscus was only found along the
stream.

Considering all three sub-habitats, we found no significant dif-
ference in number of encounters of P. cinereus between aged or
new boards (χ2 = 0.652, df = 1, p > 0.05, Fig. 2). We also failed to
detect a significant difference in encounters between aged or new
boards in the pond, forest or stream sub-habitats (pond, χ2 = 0.049,
df = 1, p > 0.05; forest, χ2 = 1.512, df = 1, p > 0.05; stream, χ2 =
0.000, df = 1, p > 0.05). There was also no difference in mean
SVL of P. cinereus found under aged or new boards (Mean SVL

new 
= 35.516 + 0.695 mm, Mean SVL 

aged
 = 37.182 + 0.552 mm, t =

1.973, df = 184, p > 0.05).
For D. fuscus, we detected no significant difference between

encounters under aged boards versus new boards (χ2 = 1.043, df =
1, p > 0.05, Fig. 3); however, mean SVL of individuals found be-
neath aged boards was greater than mean SVL of individuals found
beneath new boards (Mean SVL 

new 
= 31.196 + 1.453 mm, Mean

SVL 
aged

 = 35.403 + 1.305 mm, t = 1.983, df = 103, p < 0.05). No
gilled larvae were observed beneath boards, but juveniles as small
as 14.7 mm SVL and adults as large as 55.9 mm SVL were ob-
served (Fig. 4).

ACOs are an effective sampling technique for monitoring some
species of terrestrial salamanders in Michigan. Six species were
found beneath boards during both field seasons; however, only
two species were found in quantities large enough for statistical
analysis. Ambystomatid salamanders are terrestrial as juveniles
and adults but often spend the majority of their lives underground.
This behavior may explain why ambystomatids were found in low

FIG. 1. Number of Plethodon cinereus observed beneath aged (weath-
ered) boards placed on bare, leveled soil and new (un-weathered) boards
placed on existing topography and leaf litter at Kresge Environmental
Education Center, Lapeer County, Michigan in 2004.

FIG. 2. Number of Plethodon cinereus observed beneath aged (weath-
ered) and new (un-weathered) boards placed on bare, leveled soil at
Murphy Lake State Game Area, Tuscola County, Michigan in 2006.



414 Herpetological Review 38(4), 2007

numbers in our study as well as in studies by Bonin and Bachand
(1997) and Grant et al. (1992). Notophthalmus viridescens is pri-
marily terrestrial as a juvenile (eft) and often disperses away from
its natal pond during this life-history stage.

The other three species found beneath boards are all terrestrial
salamanders that we would expect to find in large numbers be-
neath ACOs. For two of these species, P. cinereus and D. fuscus,
that was the case in our study. This corroborates findings of Stewart
and Bellis (1970) and Carfioli et al. (2000). We are unsure why H.
scutatum was found in low numbers but speculate that it is either
because they have low population sizes at our study sites or that
microhabitat conditions beneath boards were not ideal for this spe-
cies.

Finding large numbers of P. cinereus during both the 2004 and
2006 field seasons was not surprising considering how common
this species is throughout the Midwest. It can reach densities as
high as 500-9000 per hectare in some parts of its range (Harding
1997; Heatwole 1962). Desmognathus fuscus was not documented

in the state of Michigan until fall 2004 (Carlson and Szuch 2005).
An unpublished study by Carlson and Szuch demonstrated that D.
fuscus in Michigan could be sampled with ACOs placed either in
the stream channel or on the stream bank, but not on boards placed
2 m from the stream. Finding such large numbers of D. fuscus at
MLSGA suggests that the population is well-established and the
range of SVLs observed suggests that reproduction is occurring.

In 2006, we tested the hypothesis that age of boards was not the
factor affecting board use by terrestrial salamanders and found
that when aged and new boards were both placed on bare, leveled
soil, there was no difference in encounters between board types.
This was observed in both P. cinereus and D. fuscus. Additionally,
we found no difference in mean SVL for P. cinereus beneath aged
or new boards; however, mean SVL of D. fuscus was larger under
aged boards. These results suggest that the need to weather boards
may be dependent on location, species and goals of the investiga-
tion. We found that in Michigan weathering boards is not always
needed if the goals of the study are to determine species presence/
absence and estimates of abundance; however, if the goal is to
determine population age structure, boards may need to be weath-
ered or a variety of board types may need to be used. For P. cinereus,
weathering does not appear to be needed for studies in Michigan;
however, in the case of D. fuscus, weathering boards may allow
larger individuals to be sampled. Overall, we found that monitor-
ing terrestrial salamander populations with ACOs in Michigan
works well for P. cinereus and D. fuscus; however, further studies
may find ACOs useful for other species.
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Wildlife populations world-wide are threatened by habitat loss
associated with human activities. One such activity is the extrac-
tion of rock for use in building and landscaping (Webb and Shine
2000). Quarrying practices may include the use of explosives and
heavy machinery, both of which can cause mortality in wildlife.
The problem is further exacerbated for nocturnal rock-dwelling
reptiles because they may be difficult to detect, capture or translo-
cate due to the inaccessibility of the habitat, complications of
working at night, and/or a lack of effective capture methods. Al-
though some authors have questioned the merits of translocation
(e.g., Dodd and Siegel 1991; Reinert 1991), it may be the only
means of preventing certain deaths in resident wildlife at sites
where approval for rock extraction has been granted.

Here, I compared the sampling effectiveness of two methods
for capturing terrestrial geckos (Hoplodactylus maculatus) from a
basalt rock outcrop in New Zealand. Hoplodactylus maculatus is
a primarily nocturnal species that uses postural adjustments to ther-
moregulate by day within retreat sites (Rock et al. 2002). Although
H. maculatus is considered to be a cryptic species complex
(Daugherty et al. 1994), I have used the term H. maculatus here
pending formal description of the members of the species com-
plex. The ‘Canterbury’ form encountered in this study is regarded
as a distinct and threatened species by the New Zealand Depart-
ment of Conservation (DOC; Hitchmough et al. 2007).

The basalt was nominated for extraction by NZ Quarry Manag-
ers Ltd., prompting capture and translocation of geckos in the year
preceding rock extraction in accordance with conditions stipulated
by DOC (Bruce Arnold, Department of Conservation,
Christchurch, New Zealand, pers. comm.). The two capture meth-
ods used were searches of natural cover and artificial retreats (i.e.,
artificial cover objects or coverboards). Other methods could not
be used because the steep, rocky terrain did not allow for the use
of pitfall traps, and locating and capturing emerged animals at
night by spotlight (Whitaker 1967) was considered too risky.

Artificial retreats have previously been used to sample a range
of herpetofauna, including terrestrial salamanders (DeGraaf and
Yamasaki 1992; Monti et al. 2000), frogs (Pearman et al. 1995;
Wakelin et al. 2003), snakes (Hoyer and Stewart 2000; Kjoss and
Litvaitis 2001; Reading 1997), and lizards (Lettink 2007; Lettink
and Cree 2007; Sutton et al. 1999). More recently, artificial re-
treats were used in attempts to restore degraded habitats (Michael
et al. 2004; Webb and Shine 2000) and to increase the abundance
of endangered Pygmy Blue-tongue Lizards (Tiliqua adelaidensis;
Souter et al. 2004). Although the technique itself is not new, the



416 Herpetological Review 38(4), 2007

retreat design used here is a recent and original development
(Lettink 2007; Lettink and Cree 2007).

Measures of sampling ‘effectiveness’ considered in this study
were catch-per-unit-effort (i.e., number of geckos captured per
person h) and the proportion of animals that evaded capture (i.e.,
escapes). In addition, adult sex ratios and size (snout-vent length)
distributions of geckos captured by each method were compared
to assess whether artificial retreats and searches of natural cover
produced similar samples.

Materials and Methods.—The study site was located on a basalt
rock outcrop in the Kaituna Valley, South Island, New Zealand
(173°41'E, 43°46'S; Fig. 1). A 2500 m2 area on the lower slopes of
this outcrop was nominated for quarrying due to the quality and
accessibility of the rock contained within (Greg Wright, NZ Quarry
Managers Ltd., Christchurch, New Zealand, pers. comm.). This
2500 m2 area (hereafter referred to as the study site) was flanked
by exotic forest (a Pinus radiata plantation), introduced woody
weeds (primarily gorse Ulex europaeus) and grazed pasture. Also
present were native lianas (Muehlenbeckia complexa), divaricating
shrubs (a growth habit characterized by extreme branching;
Coprosma spp., Melicope simplex, Melicytus alpinus) and several
small tree species (Griselinea littoralis, Kunzea ericoidis,
Macropiper excelsum). The study site had a slope that varied from
ca. 30°–70° with an east/northeast aspect and an elevation of 60–

100 m above sea level.
In November 2005, 20 artificial retreats were installed within

the study site. The artificial retreats were made of Onduline, a
lightweight corrugated roofing and cladding product made from
organic fibres saturated with bitumen (Composite Insulation Ltd.,
Christchurch, New Zealand; available world-wide http://
www.onduline.com). Previous research revealed that H. maculatus
preferred artificial retreats made of Onduline over those made of
corrugated iron and concrete (Lettink and Cree 2007). In addition,
Onduline retreats were shown to be highly effective at detecting
H. maculatus following translocation when compared to pitfall
traps (Lettink 2007).

Onduline retreats consisted of two 400 mm x 280 mm sheets
stacked on top of each other (Lettink and Patrick 2006) and ori-
ented horizontally or on a slight incline (up to ca. 30°). Sheets
were separated by short (~2 cm) lengths of 10 mm-diameter pine
dowel glued beneath the corners and centre of each sheet, and
weighed down with one or two small rocks (Fig. 2). Approximate
costs for materials were US $2 per artificial retreat. Placement of
retreats was non-random to maximize the number of gecko cap-
tures. Most artificial retreats were placed near rock jumbles with
deep crevices containing gecko faeces. Where possible, retreats
were also positioned near patches of the liana M. complexa, fa-
vored by lizards for the shelter, invertebrate prey and fleshy fruits
it provides (Whitaker 1987).

The study area was visited by up to three observers on seven
occasions in 2006 (4 April, 6 April, 7 April, 20 May, 24 October,
29 October and 3 November) following a ‘settling in’ period of
five months. All observers had previously worked with lizards.
Some artificial retreats were re-positioned within the study area
on 24 May to increase coverage. Capture sessions typically com-
menced at 0900 h (or earlier) on mornings when shade air tem-
peratures were 15°C to facilitate easy capture and minimize the
risk of escapes. Geckos were captured by hand by sequentially
overturning each layer of a retreat and were placed in cotton hold-
ing bags. Geckos were sexed and measured after all artificial re-

 FIG. 1. Study area in the Kaituna Valley, South Island, New Zealand.
Geckos (Hoplodactylus maculatus) were captured from the study site and
released at two nearby rock outcrops.

FIG. 2. A double-layered artificial retreat made of Onduline positioned
among basalt rocks and vines to attract the nocturnal gecko Hoplodactylus
maculatus, Kaituna Valley, South Island, New Zealand. Animals are cap-
tured by hand when each layer is sequentially overturned.
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treats had been checked. Mature males were identified by the pres-
ence of a hemipenial bulge and spurs. Animals of equivalent size
lacking male reproductive structures were assumed to be females
and subjected to gentle palpation of the abdominal region to de-
termine whether follicles and/or embryos were present. Snout-vent
length was measured to the nearest mm using a clear plastic ruler.

Natural cover was searched (by rock turning and crevice in-
spections) on all except the first and last sampling occasions. Most
of the surface rock could not be turned because slabs were too
heavy or deeply embedded in the ground. Geckos sighted within
crevices were gently guided to a position where they could be
captured by the observer(s), using flexible insulated electrical wire
or pieces of vegetation. All geckos captured were sexed and mea-
sured as described above. The catch-per-unit-effort (i.e., number
of geckos captured per person h) was noted for both methods and
included the time taken to record measurements.

Captured geckos were released at two rock outcrops approxi-
mately 180 m (N = 69) and 470 m (N = 32) west of the quarry
(Fig. 1). Additional Onduline retreats and rocks were used to cre-
ate habitat at a number of release sites along the base of these
outcrops. It was not known whether geckos would attempt to home
back to the quarry site; however, I hoped that the poor quality of
the intervening habitat (grazed pasture with patches of gorse) and
additional habitat created at release sites would reduce the likeli-
hood of such events occurring. Previous research revealed that H.
maculatus was capable of homing over short distances (110 m;
Marshall 1983) but failed to do so when moved over a distance of
1 km (Lettink 2007). Release sites were re-visited on an opportu-

nistic basis and checked for the presence of H. maculatus.
Program R was used for all statistical analyses (R Development

Core Team 2004). A Wilcoxon rank sum test (Crawley 2005) was
used to compare the mean catch-per-unit-effort (CPUE) between
methods. Pearson’s chi-square tests were used to compare the num-
ber of escapes, adult sex ratios and size-class distributions between
methods. For the latter, geckos were assigned to three groups (SVL
 41 mm, 42–55 mm, and  56 mm) that corresponded approxi-
mately to neonates, juveniles and adults (Lettink Unpubl. data).
Yates’ continuity correction and simulated P values (N = 2000
replications) were used for 2 × 2 and 2 × 3 tables, respectively,
because some of the categories contained fewer than 5 counts
(Sokal and Rohlf 1995, Venables and Ripley 2002). A significance
level of 0.05 was specified for all statistical tests.

Results.—After seven occasions, 101 geckos were captured, with
artificial retreats producing the majority of captures (91.6%; Table
1). Mean CPUE for artificial retreats was 7.3 ± 1.08 SE (range
4.0–12.5), which was higher than CPUE for searches of natural
cover (mean = 1.5 ± 0.32 SE, range = 0.3–2.0; W = 30.5, P =
0.042). Twenty-two animals escaped during capture sessions with
significantly fewer escapes from artificial retreats than searches
of natural cover (χ2 = 22.7, df = 1, P = < 0.001; Table 1).

Snout-vent lengths of geckos captured (N = 101) ranged from
30–75 mm (mean = 54.5 ± 1.39 SE; Table 2). The smallest geckos
for which sex identification was possible had SVLs of 56 mm. All
animals with SVLs  56 mm were therefore considered adults.
Adult male:female ratios for searches of natural cover (4:8) and
artificial retreats (23:21) were not significantly different between

TABLE 1. Number of geckos (Hoplodactylus maculatus) captured from Onduline artificial retreats and searches of natural cover,
Kaituna Valley, New Zealand, April–November 2006. N = number, CPUE = catch-per-unit-effort (number of geckos captured per person
h). Natural cover was not searched on the first and last occasions.

Artificial Retreats Natural Cover Searches

Occasion N seen N caught Person hours CPUE N seen N caught Person hours CPU

1 18 15 2.5 6 — — — —

2 17 13 2 6.5 12 6 4 1.5

3 4 4 1 4 6 2 7.5 0.27

4 26 25 2 12.5 6 3 2 1.5

5 16 16 2 8 1 1 0.5 2

6 9 9 1 9 3 2 1 2

7 5 5 1 5 — — — —

Total 95 87 11.5 28 14 15

TABLE 2. Size-class distributions of geckos (Hoplodactylus maculatus) caught from Onduline artificial retreats and searches of natural
cover, Kaituna Valley, New Zealand, 2006. N = number of geckos, SVL = snout–vent length, SE = standard error. Differences in size-class
distributions between methods were significant (χ2 = 6.96, P = 0.02).

Method N Neonates Juveniles Adults SVL SVL
(SVL  41 mm) (SVL 42–55 mm) (SVL  56 mm) range (mm) Mean ± SE (mm)

Artificial retreats 87 25 18 44 30–75 53.1 ± 1.54

Natural cover searches 14 0 2 12 52–70 63.4 ± 1.62

Total 101 25 20 56 30–75 54.5 ± 1.39
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methods (χ2 = 0.70, df = 1, P = 0.40). Differences in the observed
size-class distributions between methods were significant (χ2 =
6.96, df = 2, P = 0.02), probably due to poor representation of
neonates (N = 0) and juveniles (N = 2) from searches of natural
cover (Table 2). The size-class distributions of samples from both
capture methods were dominated by adults.

Opportunistic checks of artificial retreats installed at release sites
resulted in sightings of 0 to  16 geckos per retreat. The group of
 16 geckos was observed on 24 October , approximately five

months after the last release at that site. This suggests that at least
some geckos remained at the retreats where they were released;
however, as individuals were not marked, translocated geckos could
not be distinguished from any resident geckos that may have been
present.

Discussion.—Onduline artificial retreats were superior to natu-
ral cover searches in the measures of sampling effectiveness con-
sidered in this study. More than 90% of the geckos captured were
from artificial retreats. Moreover, CPUE was five times that ob-
served for searches of natural cover, and fewer animals escaped
from artificial retreats. In addition, the size range of animals cap-
tured from artificial retreats was much greater. The technique can
be considered highly effective for capturing H. maculatus from
rocky habitats that are difficult to sample by other means. It would
be of great interest to know how many animals remained at the
site, but unfortunately this could not be ascertained. The compari-
son of sampling methods therefore remains relative, and findings
should not be generalized to other sites or habitats.

Onduline artificial retreats are likely to be useful in other reptile
translocations, providing both an effective capture method and
refuges where these are lacking. Future research should focus on
defining the time period required for maximal occupancy of arti-
ficial retreats, as this will determine both the total number of ani-
mals that can be captured during a removal operation and the op-
timal time-frame required. Determining whether translocations of
H. maculatus—an extremely long-lived species with a low recruit-
ment rate—are ultimately successful may require a commitment
spanning multiple decades (Lettink 2007). Additional research into
the behavior of translocated reptiles is also needed. Whether trans-
location is an appropriate tool to allay conflicts between commer-
cial activities and natural habitats for threatened species remains a
key issue that merits further consideration.
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Popup Archival Transmitting (PAT) tags are a relatively new
tool used in marine animal studies (e.g., Block et al. 1998; Prince
and Goodyear 2006; Sims et al. 2005). These tags differ from con-
ventional satellite tags in that they collect and archive tempera-
ture, depth, and light level (for geolocation estimates) data over a
period of time and then automatically are released from the ani-
mal on a designated date and transmit data to ARGOS satellites;
the tag must detach before the data are transmitted. PAT tags are
often used in survival studies (Domeier et al. 2003; Horodysky
and Graves 2005).

One of the most important components of the system is the tether
and how it is attached to the animal to ensure that the tag stays on
and does not affect the behavior of the animals. Additionally, at-
tachment is a compromise between the need for the tag to be re-
leased properly from the animal and the need for a long-term at-
tachment which would still allow for a break-away link should
the animal become entangled in fishing gear, marine debris, etc.
Because the animals do not need to surface with the tag so that the
satellite receives the data—instead the tag is released, floats to the
surface, and transmits the archived data—the tether can be quite
short, which reduces the risk of entanglement.

Marine turtles are protected species that interact with numerous
types of fishing gear throughout the world (Gerosa and Casale
1999; Henwood and Stuntz 1987; Julian and Beeson 1998), often
with lethal consequences. Pelagic longlines are identified as a
source of mortality for marine turtles (Kotas et al. 2004; McCracken
2000; Yeung 2001), although the majority of the animals are re-
leased alive (Watson et al. 2005; see references above). However,
the impacts of the fisheries have yet to be quantified because the
post-hooking mortality rates are not known. NOAA Fisheries ini-
tiated a project in 2001 to evaluate the feasibility of using PAT

tags to determine the post-hooking survival rates of marine turtles
interacting with the pelagic longline fishery in the North Atlantic
(Epperly et al. 2002; Sasso and Epperly 2007). Herein, we de-
scribe the tether system and attachment of PAT tags to Logger-
head Turtles, Caretta caretta, used in the pilot study. We moni-
tored the attachment of PAT tags on three captive-reared logger-
head sea turtles in order to (i) evaluate the impact of the attach-
ment on the turtles and (ii) determine if the attachment could re-
main intact for a one year deployment, the duration we needed to
evaluate annual survival rates at sea.

Test Animals.—In May 2003 non-functional, but otherwise in-
tact PAT tags (Wildlife Computers, Inc., Redmond, Washington,
USA) were attached to three captive reared Loggerhead Sea Turtles
in the NOAA Fisheries Service Laboratory in Galveston, Texas,
USA (Fig. 1). The 31 month-old animals hatched from nests adja-
cent to Clearwater, Florida, USA in 2000. After emergence from
the nest, the hatchlings were transferred to the Galveston rearing
facility. Husbandry of turtles at this facility is described in Higgins
(2003). The animals ranged in size from 48.1 to 49.8 cm mini-
mum straight carapace length (SCL) at the time of tag attachment.
In early June, soon after PAT tags were attached, one turtle
(RRA816) was transferred to the NOAA Fisheries Service Labo-
ratory in Panama City, Florida, USA where it was placed in a large
outdoor pen (14.2 m long × 7 m wide × 0.9–1.5 m deep, depend-
ing on the tide) in St. Andrew Bay, with 12 or fewer other indi-
viduals of the same age. The other two turtles remained in
Galveston. The one turtle was moved to better simulate condi-
tions in the wild. The large outdoor pen allowed the turtle to swim
more and faster and to dive deeper, exposed the animal to wave
action and to UV radiation, and allowed for interaction with struc-
tures and with other animals. While in Panama City the turtle was
fed a diet of squid (Illex illecebrosus). The Panama City turtle was
returned to Galveston in early July. While in Galveston, the turtles
were fed a minimal growth diet of whole Atlantic Mackerel
(Scomber scombrus) in order to simulate the growth rates of wild
turtles of that size (~5 cm yr-1) (Mendonça 1981; NOAA Fisheries
Service, unpubl. data; Schmid 1995). The turtles were held in-

FIG. 1. Popup Archival Transmitting tag (PAT) attached to a captive-
reared loggerhead sea turtle (Caretta caretta), approximately 49 cm mini-
mum straight carapace length, in a raceway at NOAA Fisheries Service
Laboratory in Galveston, Texas, USA.
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doors in a large divided raceway where each was allocated a space
of 2 m × 1.8 m with a water depth of 0.9 m.

PAT Tag Attachment.—In order to attach PAT tags, the animals
were removed from their raceway and immobilized on a platform
of clean wet foam placed in a shallow plastic crate. Throughout
the process, all attempts were made to maintain as aseptic a work-
ing environment as possible. Latex surgical gloves were worn
throughout and changed frequently to avoid contamination. The
caudal surfaces of the plastron and carapace were cleaned and any
barnacles were removed. The area was scrubbed using sterile gauze
sponges and 10% povidone iodine solution at least three times
over a 15 min period, and the area was maintained damp with the
solution. The posterior carapacial scutes were iced for 15 min to

numb the area to be drilled. All attachment hardware and the drill
bit were soaked in 10% povidone iodine solution for 15 min be-
fore they came in contact with the turtle. A 4.8 mm titanium ni-
tride coated steel drill bit was used and drill speed was low to
minimize frictional heat. Although there was no bleeding, a drop
of Clotisol® (Benepet® Pet Care Products, St. Joseph, Missouri,
USA; ferric sulfate, aluminum sulfate, collagen protein, and
chloroxylenol in suspension) was placed in each hole prophylac-
tically, and then the hole was flushed with 10% povidone iodine
solution.

An eye strap connected to the carapace was used as an anchor
for attaching the PAT tag (Fig. 1). The attachment involved drill-
ing a pair of holes through the postcentral scutes and their periph-
eral bones, from dorsal to ventral (Fig. 2 and Fig. 3). The centers
of the holes corresponded to centers of the attachment holes in the
eyestrap. A 3.8 cm × 1.1 cm 18-8 stainless steel (SS) standard line
eye strap was attached to the turtle with 2 SS slotted, round head
bolts (#10/24 × 2.4–5.1 cm ) and a #10/24 SS locking nut with
nylon insert. The bolts were inserted ventral to dorsal when the
length of the bolt was long enough to extend well past the locking
nut and potentially chafe the rear flippers. In contrast, a dorsal to
ventral insertion was used when the bolt was appropriately sized
such that it did not extend well past the locking nut. Nylon wash-
ers (6.4 mm outside diameter) were placed between the SS hard-
ware and the turtle (Fig. 3). Nylon washers were used rather than
SS washers because nylon is both inert and flexible, allowing for
fit to a scute’s irregular surface, and it does not have any sharp
edges. The locking nuts were threaded over exposed bolt ends and
tightened until there was no space between the pieces of attach-
ment hardware.

PAT Tag Tether.—A 10 cm long tether was used to connect the
PAT tag to the eye strap. One end of the monofilament (182 kg test
fluorocarbon, 1.8 mm diameter) was looped around the plastic
thimble attached to a corrodible pin in the tag, and crimped using
SS sleeves (oval, for 1.6 mm wire rope). The other end was looped
around a 2 mm SS thimble for monofilament line and crimped.
The thimble was attached to the eye strap before the bolts were

FIG. 2. Computed tomography (CT) scan of an immature loggerhead
turtle showing peripheral bones which underlie postcentral scutes.

FIG. 3. Dorsal and ventral views of the PAT tag attachment on a 2000 year class loggerhead sea turtle (Caretta caretta; RRA806) photographed
throughout the year: (A) May 22, 2003, (B) July 24, 2003, (C) November 17, 2003, and (D) May 20, 2004. The eye strap is bolted through the
postcentral scutes and the underlying peripheral bones.
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threaded through the shell. In order to prevent the tag from being
crushed under extreme pressure (usually associated with great
depths), the tether was equipped with a device (RD-1500) that
severs the monofilament releasing the tag when a depth (approxi-
mately 1500 m) well outside the normal diving range of sea turtles
is reached. The RD-1500 was centered on the tether. Marine grade
adhesive-lined heat shrink tubing (3.2 mm and 4.8 mm inner di-
ameter for line and crimp sleeves, respectively) was applied over
the monofilament and both crimp sleeves on either side of the
RD-1500 to reduce the monofilament’s exposure to ultraviolet ra-
diation and to prevent abrasion of the line. A corrodible pin base
of the PAT tag provided a breakaway safety link for the turtle (22.7
kg static weight breaking strength) in case of unanticipated en-
tanglement.

Monitoring.—During the following 12 months, the turtles were
monitored for changes to the attachment (e.g., loosening bolts,
corrosion), the tether (e.g., chafing, breakage), and impact to the
turtle (e.g., necrosis, entanglement). The turtles were removed
weekly from the raceways and both the dorsal and ventral sur-
faces of the attachment were photographed (Fig. 3). All authors
monitored the fine resolution digital photographs (1024 × 768 pix-
els).

Computed Tomography Imagery.—The tags were removed in
May 2004 and the animals, now 51.4–56.0 cm SCL (13.4–22.2
kg), were examined using Computed Tomography (CT) imaging
(Wyneken 2005) to evaluate the impact of the attachment on the
underlying bone (Fig. 4). Turtle health and body condition were
normal. Prior to CT imaging, the animals were fasted for more
than 48 hours. After removing the hardware, the animals were
anesthetized using ketamine (5 - 6 mg/kg IV), medetomidine (0.15–
0.18 mg/kg IV), and reversed with atipamezole (0.7–0.9 mg/kg
IM) (after Chittick et al. 2002). The animals were sedated in 2–3
min and lightly anesthetized in 4–9 min. Animals were reversed
18–26 minutes after their initial injections, and recovered to a
mildly sedated condition in 17–18 min. While sedated, the ani-
mals’ heart rates were monitored using an ultrasonic doppler flow
detector with an 8.9 MHz probe (Model 811-BTS, Parks Medical
Electronics, Inc., Aloha, Oregon).

Results and Discussion.—Previous attachment methods for con-
ventional satellite tags on cheloniid turtles relied on epoxy glued
bases and/or fiberglass (Balazs et al. 1996; Godley et al. 2002;
Swimmer et al. 2006). However, because of the turnover in scute
material, these attachment systems may be sloughed before the
tracking time is complete. Conventional tags required placement
high on the carapace or at the end of a long tether to allow for
transmission when a turtle surfaces. The PAT tag does not trans-
mit while attached to the study animal. Thus, we were not restricted
to placement high on the carapace, where drag is highest (Watson
and Granger 1998), and could use a short tether. We elected to use
a through-bolted attachment, relying on a pair of holes, rather than
a single hole, to distribute torque from the tether over two attach-
ment points and increase the chance of maintaining attachment
integrity. The postcentral scutes were selected because: (i) the rear
aspect of animals with tapered body profiles is a region of low
drag (after Bannasch et al. 1994; Watson and Granger 1998); (ii)
the postcentral scutes are supported by a pair of articulated pe-
ripheral bones that provide a strong, accessible and easily located
attachment site (Fig. 2) (see Wyneken 2001), and (iii) given a suf-

ficiently short tether length, both it and the tag would be out of the
way of the rear flippers and the turtle’s visual field. Holes were
drilled proximally on the postcentral scutes, but clear of the ven-
tral skin, to ensure that both bone and keratin supported the bolts.
If holes are drilled distally in the scutes, they might only pass
through the keratin, a weaker support than the composite we chose.

We used two criteria in the design of the tether. First, we wanted
the tether to be long enough for tag to reside within the turbulent
wake of the turtle, minimizing or effectively eliminating hydro-
dynamic costs to locomotion. Thus, the tether had enough length
(10 cm) to allow the tag to follow behind the turtle and somewhat
above the posterior-most part of the carapace. Secondly, the tether
was also short enough so that the tag trailed linearly and avoided
entangling or bumping the hind limbs when the turtles were swim-
ming or in rough surface waters. The construction of our tether for
sea turtles was modeled on the tether used in research of pelagic
fishes (Graves et al. 2002; Prince and Goodyear 2006).

No general anesthesia or local anesthetic was administered dur-
ing attachment. There are no conclusive studies of pain control in
turtles or applicable studies in other reptiles to override the need
to avoid risks from general anesthesia or injectable mammalian
analgesics (Schumacher and Yelen 2005; Wyneken et al. 2005). In
order to simulate anticipated field conditions in which the PAT
tags would be attached and deployed on wild animals, we used ice
as a potential local analgesic and avoided anesthetics. Trained fish-
eries observers would be attaching the tags to turtles caught at sea,
often days to a week from the nearest port and away from veteri-
nary support. Additionally, turtles would be released immediately
following PAT tag attachment so post-anesthesia monitoring would
not be possible. Furthermore, research permits would not allow
for the administration of general anesthesia by the observers. Lo-
cal anesthetic injection was not feasible as the attachment site was
hard keratin overlying bony carapace. Innervation to the shell is
via spinal nerves and their extent within bones is unknown. While
we made attempts to minimize discomfort (15 min focal ice appli-
cation, slow drill speed), some turtles initially reacted to the drill-
ing by pushing with their limbs against the foam and crate, at-
tempting to propel themselves forward, and were briefly (< 1 min)
restrained. Based on videos of the animals taken immediately af-
ter they were placed in their holding tanks and taken the day after
attachment, there was no overt evidence of continued discomfort
subsequent to the attachment procedure, and weight gain over the
next year was within the range for turtles without PAT tag attach-
ment (NOAA Fisheries Service, unpubl. data).

The attachments remained intact for the full year (22 May 2003–
25 May 2004) (Fig. 3), but the only grossly visible responses oc-
curred within the first month. Within a week of attachment there
was evidence of localized pressure necrosis deep to the washer on
the ventral surface. The initial necrosis either progressed slightly
or the holes wore over the next several weeks so that at the end of
the first month the holes had enlarged a small amount allowing
the eye straps to rock slightly (maximum ~1.5 mm) along the
turtle’s anterior-posterior axis and the bolts could move vertically
(1–3 mm); these changes did not progress further. The nuts held
fast and never loosened. The greatest eye strap movement was
observed in the one turtle that was moved temporarily to a large
outdoor pen in Panama City, Florida where it could swim greater
distances and interact with other turtles as well as with the pen’s
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FIG. 4. (A) Computed tomography (CT) scans of the attachment site are collected as virtual serial sections (RRA806). (B) Cortical bone appears
white; medullary (woven) bone appears gray. (C) Shown are the serial CT images of the posterior peripheral bones. Section 10 is the most anterior and
section 28 the most posterior. The plane of sampling did not pass directly through the axis of PAT tag’s mounting holes so they are shown starting with
the inferior side of the holes and extending along the holes until just posterior to their superior openings. The bone along the holes is mostly compact,
except along the tunnel walls where the stainless bolts passed (Images 12 right side, 14 right, 16-18). This gray material may represent adjacent debris
or loosely woven bone. We could not distinguish the two without a biopsy; no biopsy was taken.
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wall of webbing. During the first month
all three turtles developed some micro-
bial growth between the keratin and bone
on the ventral surface around the holes.
Over time, this resolved without treat-
ment. Interestingly, it was least on the
turtle that spent a month in Panama City
where it was exposed to unfiltered sun-
light.

After removing the tags, we found
some cellular and keratinous debris in the
bolt holes of two of the turtles, most of
which fell out when the bolts were re-
moved. Small depressions were present
on the ventral surface around each hole,
approximately the diameter of the washer.
CT imaging showed the two bolt holes
in the caudal-most shell region with little
to no evidence of bone remodeling (Fig.
4C). None of the holes invaded into the
coelomic cavity or caudal skin. There was
no evidence of lysis surrounding the bolt
holes and their borders had smooth mar-
gins; there was no evidence of clinically
significant reaction.

The corrodible pins in the base of the
tags were intact. The pin serves two pur-
poses: (i) it is the weak link in the sys-
tem and will break under enough stress,
and (ii) it secures the tether to the tag and
corrodes when the PAT-controlled appli-
cation positively charges the pin to re-
lease the tag, which then will float to the
surface. Temperature and salinity affect
the rate of corrosion, but typically the pin
breaks within 3 h, and is completely cor-
roded within 9 h (Melinda Braun, Wild-
life Computers, pers. comm.). Once the
tag is free of the turtle, the turtle will still
carry the tether and attachment hardware.
Because the bolts were not marine grade
stainless (e.g., they were 304 not 316
stainless), we fully expected the bolts to corrode and the hardware
to be shed at some point well after PAT tag detachment on wild
animals. There was some evidence of corrosion of the bolts, wash-
ers, and eyestrap when the hardware was removed after 1 yr.

At the end of the study, the turtles were released in St. Joe Bay,
Florida (29°49.5'N × 85°24.0'W) on 26 June 2004. They each bore
3 inconel flipper tags (one on the right front flipper and one on
each rear flipper) and two 125 kHz passive integrated transpon-
ders (PIT tags; one in the right triceps superficialis muscle com-
plex and one in the left front flipper, just above the second proxi-
mal scale on the trailing edge). Here we alert readers of the desire
for follow-up information on the turtles, should anyone recapture
the three test animals. We request readers to photograph the PAT
tag attachment area (dorsal and ventral) and to contact us after the
animal is released. Flipper tag numbers are RRA816/RRA801/
RRA927 (PITs # 4367531D3B, 4349566D75), RRA806/RRA928/

RRA929 (PITs # 43396C7F78, 4330691B6E), and RRA814/
RRA930/RRA931 (PITs 4349504D1D, 43496A2344).

Since the conclusion of this laboratory study and after review-
ing preliminary results from field testing, we made a few modifi-
cations to the tether and attachment to minimize the impact to the
turtles and to ensure long deployments (Fig. 5). Wildlife Comput-
ers now recommends that the RD-1500 be placed adjacent to the
corrodible pin in the tag and that a small length of the monofila-
ment tether be left exposed through the crimp sleeve on the tether,
overlapping the RD-1500 to prevent it from spinning around the
monofilament which could score and weaken the line. Addition-
ally, we learned that the application of heat weakens monofila-
ment and no longer use heat shrink tubing. Instead, we now pro-
tect the monofilament with a flexible translucent sleeve (1.85 mm
internal diameter). We found a variety of monofilament lines of
the same diameter (1.8 mm), ranging in strength from 136 kg-test

FIG. 5. Schematic of the current attachment hardware and tether for a PAT tag on a loggerhead sea
turtle carapace (Caretta caretta). The corrodible breakaway pin in the base of the tag is not visible, but
is surrounded by the plastic thimble. Note that the monofilament tail extending from the wire crimp
sleeve is overlapping the RD-1500 to prevent it from spinning on the monofilament.
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to 182 kg-test, and we use them interchangeably. As a direct result
of this laboratory research we now are using larger diameter (13
mm O.D.) nylon washers placed adjacent to the plastron and the
carapace, and a 12 mm #10 stainless washer between the eye strap
and the head of the bolt or the lock nut. Lastly, we are ensuring
that the nuts are not over-tightened to minimize pressure necrosis.

We conclude that this procedure can be used in the field to at-
tach PAT tags to wild cheloniid turtles of all species (with the pos-
sible exception of Natator depressus) without detrimental effect
on the turtle, and that the attachment would be useful for long
term tag deployments. Using the described methodology, NOAA
Fisheries Service has released PAT tags on pelagic oceanic log-
gerheads captured in the north central North Atlantic Ocean. Of
the 19 tags programmed for long deployments and that transmit-
ted, only 4 released prior to 6 months (Sasso and Epperly 2007);
we do not believe their premature release was due to attachment
or tether failure.
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The ability to recognize individual animals is valuable for esti-
mating survival of individuals, population sizes, recapture rates,
reproduction, and behavior of individuals through time (Gavin and
Haas 1989; White et al. 1982). However, methods to uniquely mark
salamanders are more problematic than for many other taxa be-
cause their small size, their permeable skin, and their ability to
regenerate toes and skin complicates the use of traditional mark-
ing techniques.

Amphibians have been uniquely identified with coded wire tags,
toe clipping (Clarke 1972), tattooing (Perret and Joly 2002), freeze-
branding (Beebee 1996), beaded elastic waistbands (Beebee 1996;
Gavin and Haas 1989), radioisotope tagging, photo-recognition
of unique characteristics (Bailey 2004; Gill 1978), passive inte-
grative transponders (PIT) (Perret and Joly 2002), alphanumeric
tags (Buchan et al. 2005; Gower et al. 2006) and visible implant
elastomer (VIE) (Bailey 2004; Marold 2001; Nauwelaerts et al.
2000) (marking reviews by Beebee 1996; Gavin and Haas 1989;
Murray and Fuller 2000). These available marking techniques have
limitations, many of which violate assumptions of mark-recap-
ture studies. Most mark-recapture models assume that marks are
not lost through time, read incorrectly, or likely to influence sur-
vival and behavior (Pollock 1991; Pollock et al. 1990), but these
assumptions rarely are tested. For example, external tags may in-
terfere with movement, behavior, or body condition of amphib-
ians (Murray and Fuller 2000). Toe clipping is a commonly used
and inexpensive method to mark amphibians; however, sala-
manders can regenerate toes (Heatwole 1961) and this method
may decrease survival (Clarke 1972; Davis and Ovaska 2001;
McCarthy and Parris 2004; Parris and McCarthy 2001). Individual
recognition, sometimes in conjunction with photo-recognition of
color patterns, is a useful, non-invasive method for identifying
individuals of many salamander species (Bailey 2004), but not all
species have clearly quantifiable or easily distinguishable mark-
ings. Amphibian color patterns may change with time (Arntzen

and Teunis 1993), and identification may depend on photographic
quality or software.

Visible implant elastomer (VIE, Northwest Marine Technology
Inc., Shaw Island, Washington, USA) is an alternative to tagging
or toe clipping and can be used in species too small for a PIT tag.
This relatively new marking method involves subcutaneously in-
jecting a liquid polymer into an animal to create individual pat-
terns of colors by body location. Visible implant elastomer in-
volves a longer period of handling than many traditional marking
methods (Davis and Ovaska 2001), which may be more stressful
to the animal and limit the number of individuals that can be marked
in the field. Previous work has examined the influence of VIE on
survival (Bailey 2004; Davis and Ovaska 2001; Harvey 2003;
Marold 2001), body condition, (Bailey 2004; Davis and Ovaska),
and the stress response of salamanders (Kinkead et al. 2006) in
addition to evaluating tag loss (Davis and Ovaska 2001; Marold
2001) and observer bias (Bailey 2004). In these studies, survivor-
ship following VIE marking was high, and tag loss and observer
bias were low.

Despite the growing body of literature suggesting that VIE may
be an appropriate marking technique, little information is avail-
able to guide researchers who plan to identify salamanders with
VIE in choosing marking locations or colors of elastomer. Few
researchers have quantified retention of marks for > 5 months (but
see Davis and Ovaska 2001) and to our knowledge no experiments
have compared effectiveness of different colors of VIE or mark-
ing locations on salamanders. Additionally, laboratory studies con-
ducted on terrestrial life stages of salamanders have housed indi-
viduals in unnatural conditions, such as containers without soil or
leaf litter (Bailey 2004; Davis and Ovaska 2001; Marold 2001),
which may have affected mark retention.

Our objective was to evaluate VIE as an effective marking tech-
nique for Eastern Red-backed Salamanders (Plethodon cinereus),
a widely studied salamander with relatively dark coloration. We
investigated the effects of mark placement (dorsal or ventral mark-
ing) and color of VIE marks (red, blue, orange, yellow) on reten-
tion and visibility of marks for >1 year post-marking in a repli-
cated laboratory experiment that mimicked natural habitat condi-
tions.

Methods.—We collected Eastern Red-backed Salamanders on
31 March 2006 and housed them in a laboratory at Virginia Tech,
Blacksburg, Virginia, USA, through 20 April 2007. We hand-cap-
tured 30 adult salamanders [snout–vent length (SVL) > 34 mm]
(Petranka 1998) in the Jefferson National Forest, Montgomery
County, Virginia. When capturing salamanders, we avoided gravid
females. We transported salamanders to the laboratory, confirmed
their reproductive condition and sex by candling with a fiber optic
light (Gillette and Peterson 2001), weighed and measured (SVL)
them. Salamanders were numbered one to thirty and randomly
assigned to three treatments: dorsally marked (N = 12; 7 males, 5
females), ventrally marked (N = 12; 7 males, 5 females), or con-
trols (N = 6; 3 males, 3 females).

We housed salamanders individually in plastic terrariums (ap-
proximately 50 × 30 × 20 cm) with a 15 × 15 × 5 cm wooden block
for cover, approximately 6 cm of soil, and a 5-10 cm layer of de-
ciduous leaf litter to simulate their natural habitat. Terrariums were
kept on shelves in a temperature-controlled room with a 12:12
light-dark cycle. We changed leaf litter in the terrariums every 1–
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3 weeks and misted leaves with water 1–
2 times per week to allow the salamanders
to behave naturally and forage for inver-
tebrates in moist leaf litter. We prevented
a shelf effect by randomly interspersing
individuals in each treatment among the
shelves.

At the beginning of the experiment,
terrariums were enclosed with a plastic
lid to prevent escape of study animals;
however, several salamanders escaped so
we secured the lids with rubber bands
around terrariums, but losses continued.
We minimized further escapes by sealing
fiberglass screen to the terrarium rim with
silicone caulking and then securing the
lid on top to minimize moisture loss.
Across the entire study period, 2 control,
5 ventrally marked, and 5 dorsally marked
salamanders escaped. Escaped sala-
manders were replaced until 7 July 2006,
after which 4 additional salamanders es-
caped. When salamanders escaped and
were replaced with newly marked indi-
viduals, we evaluated their elastomer marks from their reset “time
zero” (i.e., time of their replacement). Hence, sample sizes were
smaller for later time periods.

One researcher (JAH) implanted all VIE marks subcutaneously
with consistent placement of colors among salamanders for dor-
sal and ventral treatments. Red was placed posterior from the an-
terior left leg, blue was placed posterior from the anterior right
leg, orange was placed anterior from the posterior right leg, and
yellow was placed anterior from the posterior left leg (Fig. 1).
Control salamanders (N = 6) were not marked nor treated with
blank-injections and were used to qualitatively evaluate effects of
VIE and associated handling on survival and mass. Marks were
placed approximately 1–2 mm from the hip joint to prevent im-
pairment of mobility, although exact placement varied because of
the size of marks. Salamanders were placed in plastic bags to im-
mobilize them and the elastomer was injected through the bag and
into the salamander with a 1 cc insulin syringe.

Each week we weighed the salamanders and assessed elastomer
marks with a visible implant (VI) fluorescent light (Northwest
Marine Technology, Shaw Island, Washington, United States). VIE
marks were evaluated on a 1–4 scale based on their difficulty to
read, where 4 indicated “easily read,” or could be seen under the
VI light with no manipulation of the salamander body; 3 indicated
“moderately easily read,” or could be seen with the VI light with
little manipulation; 2 indicated “difficult to read,” or the mark could
only be seen with a VI light after being manipulated for several
seconds; and 1 indicated the mark was “absent,” or not visible.
We monitored migration of individual marks by making hand
drawn records of the location of each mark throughout the dura-
tion of the study.

At 21 weeks post-marking (N = 7 dorsal, N = 9 ventral, N = 5
control salamanders were observed for this period of time), it was
evident that VIE marks on the ventral surface were easier to read
than marks on the dorsal surface. Salamanders added later to re-
place those that escaped had fewer observations, but the differ-

ences between treatments were still apparent. At that point, we
opted to continue the experiment with only the ventrally marked
group. We examined marks of the ventrally marked salamanders
to 53 weeks post-marking (N = 6 completed the 53 weeks). From
January–April 2007, we fed salamanders wingless Drosophila
melanogaster weekly because salamanders were losing mass and
few invertebrates were present in the leaf litter as potential prey
items.

We averaged the readability of individual marks in salamanders
by three week periods. We examined the effects of treatment (dor-
sal vs. ventral), time up to 21 weeks post-marking (7 periods), and
a treatment × time interaction separately for each color of VIE
with one-way repeated-measures analysis of variances (ANOVA;
Zar 1996). In addition, we conducted one-way repeated-measures
ANOVA that examined effects of VIE color, time post-marking
and a color × time interactions up to 53 weeks (18 periods) for the
ventrally marked group.

The evaluation of VIE marks for the dorsally and ventrally
marked salamanders to 21 weeks post-marking could not meet the
parametric assumption of normality for ANOVA, even after trans-
formation of data. Similarly, the ANOVAs by color on the ven-
trally marked salamanders to 53 weeks were not normally distrib-
uted (Kolmogorov-Smirnov < 0.05) and were not improved by
transformation. Therefore, we conducted one-way repeated-mea-
sures ANOVA on the ranked data (Conover 1999). No widely ac-
cepted non-parametric test exists that parallels a repeated-mea-
sures ANOVA with interaction terms, so we followed the sugges-
tions of Conover (1999) to examine interaction terms and effects
of time. Conover (1999) suggested that assessment of the para-
metric test be compared to the version conducted on the ranks,
and if the results are very similar, to consider the parametric ver-
sion to be a valid approximation of patterns in the data. We con-
sidered P-values of < 0.05 as significant. Program SAS 9.1 was
used for all analyses.

FIG. 1. Eastern Red-backed Salamanders (Plethodon cinereus) were marked with Visible Implant
Elastomer in four locations, either ventrally or dorsally. Under fluorescent light, the appearance of
some colors are altered.
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Results.—Our results from the parametric versions of each re-
peated-measures ANOVA closely paralleled the results from each
ANOVA on ranks. Thus, we considered the parametric versions to
be reasonable and present their results. For each of the four col-
ors, the mean visibility of marks was greater for the ventral treat-
ment than dorsal (Blue: F = 19.20, P < 0.001; Red: F= 33.95, P <
0.001; Yellow: F = 113.12, P < 0.001; Orange: F = 36.55, P <
0.001) (Fig. 2). Additionally, for each color, there was not a sig-
nificant effect of time (P > 0.26) or an interaction between treat-
ment and time (P > 0.24).

For the analysis of only the ventrally marked salamanders, the
F-statistics and associated P-values were very similar across para-
metric and non-parametric versions of the test, so that we present
the parametric version. There was an effect of color (F = 41.85, P
< 0.001), but no effect of time (F = 0.18, P = 1.00) and no interac-
tion (F = 0.13, P = 1.00) for the ventrally marked salamanders
(Fig. 3). Overall, blue was the most difficult to read and red, yel-
low, and orange were similar in their readability in our experi-
ment (Fig. 3).

Migration of VIE marks occurred in 17% of salamanders (4%
of marks), and 29% of salamanders had marks that broke into
multiple pieces (7% of marks). Salamander mass decreased
throughout the study period across all three treatments. By the
end of the initial 21 week study period that encompassed dorsally,
ventrally, and unmarked salamanders, mass of the control group
(mean = -24.1, SE = 1.54%) decreased more than either the ven-
tral (mean = -14.5, SE = 3.03%) or dorsal (mean = -16.1, SE =
2.79%) group.

Discussion.—Although several experiments have evaluated the
effectiveness of VIE on salamanders, to our knowledge only one
other study monitored VIE marks in salamanders for > 1 year
(Davis and Ovaska 2001) and no research has compared colors
and location of marks in salamanders. The results of our experi-
ment suggest that VIE marks on the ventral surface are an appro-

priate and reliable tagging method for Eastern Red-backed Sala-
manders for at least one year. Dorsal markings were less visible,
and should be considered less reliable identifiers than marking
salamanders ventrally. The darker pigmentation on the dorsal side
of our salamanders probably caused subcutaneous marks to be
difficult to see even with the VI light. Of the elastomer colors
examined in this experiment, orange, yellow, and red were easiest
to read (Fig. 2, Fig. 3). Blue consistently was the most difficult
color to read and the most likely to disappear in both dorsal and
ventral treatments. Thus, we recommend that the color blue should
be avoided as a choice of marks in future research of red-backed
salamanders or other relatively darkly-pigmented amphibians.
However, our results may be somewhat species-specific, so we
suggest that researchers conduct a pilot test of readability for their
study species prior to their investigation.

Not only were VIE marks relatively easy to identify in our study,
but the readability of both dorsal and ventral marks did not change
through time, as evidenced by the lack of an effect of time or treat-
ment × time interaction for any of the four colors used. Therefore,
the marks were as easy to read following the injections as at the
end of the 21-week or 53-week period. Many field research projects
use marks such as VIE to identify individuals for > 1 year. The
researcher that marked salamanders was relatively inexperienced
with VIE marking, so these results should be considered represen-
tative of a biologist newly trained to the technique. Our experi-
ment provides evidence that VIE may be used to estimate param-
eters such as annual survival or recapture rates with little concern
over mark loss.

In general, the results of our project are similar to research that
compared VIE to other marking techniques or provided positive
support for this method as a way to identify individual salamanders.
For example, retention of VIE was greater than organic dyes in
aquatic Ambystoma tigrinum nebulosum larvae (Harvey 2003) and
was similar to photo-recognition in Eurycea bislineata (Bailey
2004). Further, VIE marks had a higher retention rate than toe
clipping in P. vehiculum (Davis and Ovaska 2001). Visible im-

FIG. 2. Readability of Visible Implant Elastomer marks was greater in
ventrally marked (open circles) P. cinereus than dorsally marked (filled
circles) salamanders over seven three-week periods. Readability ranged
from 1 (mark absent) to 4 (mark easily visible under fluorescent light).

FIG. 3. Readability of Visible Implant Elastomer marks in  P. cinereus
that were ventrally marked and observed to 53 weeks post-marking was
consistently less for the color blue than for red, orange, and yellow. Read-
ability ranged from 1 (mark absent) to 4 (mark easily visible under fluo-
rescent light).
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plant elastomer marks were fully retained in Eurycea bislineata
over a 15-week period (Marold 2001). However, in Eurycea
bislineata, marks placed mid-body were confused with adjacent
marks and the visibility of the marks varied due to pigmentation.
Our study provides additional support that VIE marks are retained
well without a decline in readability and offers specific recom-
mendations to future researchers regarding locations and colors
of elastomer.

Observed migration of marks implies that elastomers should be
injected as far apart from one another as possible to prevent pos-
sible migration from confounding the individual identification. We
observed migration and break-up of VIE marks during our study,
but it is unlikely that wild Eastern Red-backed Salamanders would
have higher incidents of mark movement or disintegration than
we observed. Plethodon cinereus in our experiment were housed
with soil, leaves, and a cover object so that daily activities of ani-
mals should have been similar to free-ranging salamanders. On
several occasions study animals were observed burrowed in the
soil or under the cover object, which may have facilitated move-
ment of VIE marks from their initial location because of pressure
applied from the substrate.
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 Detailed studies of the nesting ecology of turtles can be ham-
pered when turtles complete their nests after dark (e.g., Bowen et
al. 2005). This limits observation without night telescopy, and
makes it difficult to locate completed nests precisely and capture
females for measurements after nest completion. The situation is
exacerbated when a small number of observers are monitoring a
large number of nesting females (e.g., Rowe et al. 2003). To over-
come this problem, I evaluated several restraining methods (wire
baskets, metal fences, buckets, and tubs). This report describes
the restraining method that I found most successful. I have used
this method for a decade in the Nebraska Sandhills.

 At my study site, Painted Turtles (Chrysemys picta) nest al-
most exclusively between 1600 to 2200 h (Iverson and Smith 1993),
and many Snapping Turtles (Chelydra serpentina) nest from 1800
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to 0100 h (Iverson et al. 1997). When a female is seen leaving the
marsh, I track her at a distance to her nest site. Occasionally a
female will enter areas of tall grass which might make her diffi-
cult to follow. In this case I quickly (and with minimal distur-
bance) duct-tape a radiotransmitter to her shell, and track her from
a distance for the next hour (being certain that she does not return
to the marsh). I then locate her more precisely about an hour later,
at which time she is usually nesting. Although time/personnel in-
tensive (see also Rowe et al. 2003), this technique minimizes dis-
turbance to females, and hence very few females fail to nest the
first night they leave the marsh. However, with few observers it is
extremely difficult to monitor more than a few nesting females
without disturbance, and to locate nests precisely after nightfall.

 As last light approaches (about 15 min after sunset), I very
quickly cover the nesting turtle (Fig. 1) with a fiberglass tote box
(65 × 46 × 25 cm deep; Consolidated Plastics, Twinsburg, Ohio).
The box is oriented lengthwise to the turtle’s body and centered
directly over the nest cavity. The tub is then pushed firmly into the
surrounding substrate (by standing on it) to allow minimal light
passage under the edge of the tub. In the case of snapping turtles
and painted turtles over 1 kg, I usually place a 20-liter bucket of
soil or water on top of the tub to prevent the female from escaping
when she has finished nesting.

 At the time of restraint I note the stage of nesting (e.g., pre-
oviposition, partial clutch laid, etc) and then return after an appro-
priate time and begin monitoring the tubs for the sound of the
female bumping the side of the tub. The tub is then removed, the
female returned to the lab for processing, and the nest is covered
with predator-proof wire and mapped for further study (Costanzo
et al. 2004). Palpation in the lab confirmed that each female laid
her entire clutch (e.g., Thornhill 1982).

 On cloudy evenings or when storms are approaching, I often
deploy these tubs well before sunset, but when light levels are
low. Female painted turtles that have begun depositing eggs be-
fore being covered have never abandoned their nests, though a
few snapping turtles have aborted oviposition if only a few eggs
were laid before covering. I have not experimented with covering
turtles under high light conditions (i.e., earlier in the evening).
Overheating might be an issue under those conditions.

The specific tubs I use are wire-reinforced and expensive (ca.
$60 each), but they have the added advantage of nesting within
each other for transport. In addition, when their orientation is re-
versed, they are stackable and functional as holding bins for turtles
awaiting processing (including induction of oviposition in other
females; Iverson and Smith 1993). Although cheaper tubs are avail-
able, I have found them to be cost effective in the long-term, as I
have never had one break or fail in over 20 years of heavy use.
This technique has been used successfully with female snapping
turtles up to 12 kg and painted turtles up to 1200 g. It should work
with other turtles that nest on relatively flat terrain and into the
late evening.
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perimenting with and perfecting this technique. J. Tucker provided com-
ments on the manuscript. My research was conducted under the authority
of permits issued by the Nebraska Game and Parks Commission and the
Crescent Lake National Wildife Refuge. Treatment of all animals was in
accordance with the ethical principles outlined in the SSAR Guidelines
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FIG. 1. Restraining a nesting Western Painted Turtle at last light in the
Nebraska Sandhills. Author on left; T. Muir on right.

AMPHIBIAN CHYTRIDIOMYCOSIS
GEOGRAPHIC DISTRIBUTION

A special section on “Amphibian Chytridiomycosis Geographic Dis-
tribution” makes its debut in this issue of HR. This section will offer a
timely outlet for streamlined presentation of research exploring the dis-
tribution and prevalence of the amphibian chytrid fungus
Batrachochytrium dendrobatidis (Bd). Bd is an emerging infectious dis-
ease linked to mass mortality of amphibians worldwide, yet Bd detec-
tions in amphibians with no symptoms also are known in many areas. To
aid in our understanding of the scope of this issue, we encourage submis-
sion of studies on Bd geographic distribution, including research on indi-
vidual species or groups of species, wild or captive animals, native or
non-native species, live animals or museum specimens, environmental
samples, and findings with no Bd detections. We ask authors to: 1) re-
strict the Introduction of their paper to a maximum of two paragraphs to
highlight the context of their study; 2) briefly include both field and labo-
ratory Methods; 3) present Results in a Table, although a map also might
be very useful, and limited text; and 4) have a short discussion of a maxi-
mum of three paragraphs to touch upon key findings. Please consider
including the following information in submissions: coordinates and de-
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scription of sampling areas (or please note if locations are extremely sen-
sitive to reveal, and provide general area instead); positive and negative
results; disposition of voucher specimens; date of specimen collection;
name of collaborative laboratory or researcher conducting histological
sections or PCR analyses; and names of cooperative land owners or land
management agencies. We aim to expedite the review and publication
process! Please e-mail submissions directly to  Associate Editor, Dr. Dede
Olson: dedeolson@fs.fed.us.
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The fungus Batrachochytrium dendrobatidis is the disease agent
responsible for chytridiomycosis in amphibians and has been as-
sociated with amphibian declines and extinctions around the world
(Berger et al. 1998; Lips et al. 2006). While there is evidence that
B. dendrobatidis spread around the world in the latter part of the
last century (Ouellet et al. 2005; Skerratt et al. 2007), the full ex-
tent of its current distribution remains unclear. Information on the
spatial extent of B. dendrobatidis will help us understand the threat
posed by chytridiomycosis to amphibians.

Batrachochytrium dendrobatidis has recently been detected in
Rana sylvatica on the Kenai National Wildlife Refuge in Alaska
(Reeves and Green 2006) and in introduced Rana catesbeiana on
Vancouver Island, Canada (Garner et al. 2006). It is predicted to
occur all along the northwest coast of North America (Ron 2005),
but no other cases of amphibians with B. dendrobatidis have been
reported in this region. Here, we report the results of surveys of 27
native amphibian populations at 22 sites spanning the northwest
coast from Vancouver Island in British Columbia, Canada, north
to the vicinity of Skagway, Alaska, USA (Fig. 1).

In the summers of 2005 and 2006, we captured adult, juvenile
and larval amphibians by hand or dip net and sampled them for B.
dendrobatidis by swabbing a rayon swab (Medical Wire, MW113)
over the body of each individual. Frogs were held separately prior
to swabbing and technicians wore a new pair of gloves for each
individual handled. As the frog was restrained, the swab was firmly
rubbed back and forth 30 times over the drink patch and mouth

and was rubbed on the webbing between each toe. The swab was
then air dried for 30 minutes and stored in a pre-labeled (cryo-

  FIG. 1. Study areas where amphibians were sampled for the presence
of Batrachochytrium dendrobatidis in 2005 and 2006 in Alaska, USA
(Areas A, B, and C) and British Columbia, Canada (Areas A and D).

TABLE 1. The number of adult, juvenile, and larval anurans that tested positive
(in bold) or negative for the presence of Batrachochytrium dendrobatidis in 2005–
2006. See Fig. 1 for Study Area locations. The species examined were Bufo boreas
(BUBO), Rana luteiventris (RALU), R. sylvatica (RASY), and R. aurora (RAAU).

Adults Juveniles Larvae
Study
Area Latitude Longitude Species - + - + - +

A 59.227350 -135.458100 BUBO 8 7 10 0 0 0
A 59.245880 -135.525250 BUBO 13 4 0 0 0 0
A 59.415410 -135.950260 BUBO 13 4 0 0 0 0
A 59.510111 -135.348638 BUBO 0 3 5 2 0 0
A 59.505750 -135.350694 BUBO 1 0 0 0 0 0
A 59.528611 -135.369111 BUBO 1 0 2 0 0 0
A 59.510944 -135.362083 BUBO 0 0 9 1 0 0
A 59.537083 -135.431694 BUBO 0 0 2 0 0 0
A 59.510555 -135.344194 BUBO 0 0 2 8 0 0
A 59.766416 -135.119722 RALU 2 0 3 0 0 0
A 59.777583 -135.087083 BUBO 2 0 0 0 0 0
A 59.777583 -135.087083 RALU 1 0 0 0 0 0
A 59.777583 -135.087083 RASY 1 0 0 0 0 0
A 59.795750 -135.036972 RALU 2 0 0 0 0 0
A 59.795750 -135.036972 RASY 0 0 1 0 0 0
B 58.299770 -134.672710 BUBO 17 0 0 0 0 0
B 57.575310 -134.396100 BUBO 10 0 0 0 0 0
C 55.575000 -132.642330 BUBO 2 3 3 7 0 0
C 55.926880 -132.767900 BUBO 14 5 1 0 0 0
C 55.688300 -132.634950 BUBO 16 6 0 0 0 0
D 48.802027 -123.952805 RAAU 4 1 0 0 5 0
D 49.766666 -125.100000 BUBO 1 0 0 0 5 0
D 49.766666 -125.100000 RAAU 0 0 0 0 5 0
D 49.260694 -124.260611 RAAU 0 0 0 0 10 0
D 48.516666 -123.716666 BUBO 0 0 5 0 0 0
D 48.516666 -123.716666 RAAU 2 1 2 0 0 0
D 49.341944 -124.620638 BUBO 0 0 5 0 5 0
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babies labels, Diversified Biotech, 9188-2000) sterile, screw cap
1.5 ml microcentrifuge tube (Fisher # 05-669-12). In most cases
vials were shipped to the laboratory for analysis within 2 weeks of
sampling but in some cases were frozen and held for up to 6 months.
Each swab was analyzed individually for the presence of B.
dendrobatidis using a real-time Taqman PCR assay at the U. S.
Geological Survey, National Wildlife Health Center (Boyle et al.
2004). All field gear was cleaned with a brush and water and then
sprayed with a dilute bleach solution between each sampling lo-
cation.

Of 242 amphibians swabbed, 52 were positive for B.
dendrobatidis (Table 1). We found B. dendrobatidis on individu-
als from 11 of 22 populations and in 3 of the 4 study areas (A, C,
and D). All but 2 of the positive results were for Bufo boreas adults
or juveniles. The other two positives were for Rana aurora adults.
No R. luteiventris or R. sylvatica were positive. We did not find
any frogs that were dead or appeared to be sick. For populations
with at least one positive animal and with N  5 adults and juve-
niles, the percent of adults and juveniles testing positive averaged
34% and ranged from 10 to 80%.

There is increasing documentation that B. dendrobatidis is geo-
graphically widespread (Berger et al. 1998; Carnaval et al. 2006;
Garner et al. 2005; Lips et al. 2006; Ouellet et al. 2005; Pearl et al.
2007; Pounds et al. 2006). Our results add to this evidence and
verify the prediction of Ron (2005) that this pathogen should oc-
cur along the northwest coast of North America.

Acknowledgments.—This work was funded by the U. S. Geological
Survey’s Amphibian Research and Monitoring Initiative. We complied
with all applicable institutional animal care guidelines and obtained ap-
propriate research permits to do this work. Use of trade names does not
constitute endorsement.
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CAUDATA

AMBYSTOMA ANNULATUM (Ringed Salamander). CAVE
USE. Numerous species of salamanders are known to utilize caves
for their entire or partial life history requirements, such as forag-
ing and feeding, refugia from summer drought or winter cold con-
ditions, and/or reproduction, while others are considered
accidentals (Petranka 1998. Salamanders of the United States and
Canada. Smithsonian Inst. Press, Washington, DC. 587 pp.). The
karst area of the Ozark ecoregion in Arkansas, Missouri, and Okla-
homa contains thousands of caves that are known to support a
modest diversity of salamander species, especially plethodontids
(Black 1973. Proc. Oklahoma Acad. Sci. 53:33–37; McDaniel and
Gardner 1977. Proc. Arkansas Acad. Sci. 21:68–71; Graening and
Brown 2000. Status Survey of Aquatic Cave Fauna in Arkansas.
Arkansas Game and Fish Commission Rept., 43 pp.; Elliott and
Ireland 2002. In Proceeding of the National Cave and Karst Man-
agement Symposium, pp. 123–130. Tuscon, Arizona; Briggler and
Prather 2005. Am. Midl. Nat. 155:136–148). Occasionally,
ambystomatid salamanders are observed within caves; two spe-
cies (Ambystoma tigrinum and A. maculatum) have been reported
in caves within the Ozark ecoregion (Black 1969. J. Herpetol.
3:183–184; McDaniel and Gardner, op. cit.; Bill Elliott, pers.
comm.). Herein, we report the first known documented sighting
of A. annulatum in a cave in southern Missouri.

On 2 Oct 2003, an adult A. annulatum was observed in Mud
Spring Cave, a U.S. Forest Service-owned cave in the Willow
Spring District, Mark Twain National Forest, ca. 4 m from the
cave entrance (R. Rimer, pers. comm.). Return to the cave on 10
Jan 2004 by both authors yielded another finding regarding the
presence of A. annulatum in Mud Spring Cave. A pool within the
cave contained 18 larval A. annulatum. The pool starts ca. 30 m
from the cave entrance and extends ca. 35 m further into the cave.
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There were two size classes of A. annulatum larvae; sixteen of the
larvae were ca. 20 mm TL while the remaining 2 larvae were ca.
30 mm TL. Two larvae were removed and allowed to transform
for identification confirmation. One specimen was deposited in
the Dean E. Metter Memorial Collection, University of Missouri,
Columbia (UMC 7969). We would also like to document an un-
published observation of an adult A. annulatum discovered in a
pit cave (Whiskey Pit Cave, Christian Co.) on 10 Oct 1984 (G.
Gardner, pers. comm.). Gardner (pers. comm.) stated that this in-
dividual likely fell into the pit entrance of the cave and was trapped.
To our knowledge, these accounts are not only the first documen-
tations of A. annulatum use of caves, but the first account of the
species using a cave pool for reproduction. The only other
ambystomatid known to utilize caves for reproduction in the Ozark
ecoregion is A. tigrinum (Black 1969, op. cit.).

We extend our thanks to Gene Gardner and Bill Elliott for pro-
viding unpublished information.
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rhonda.rimer@mdc.mo.gov).

AMBYSTOMA MACULATUM (Spotted Salamander). MIGRA-
TION/BREEDING OBSTRUCTION. Ambystomid salamanders
in the northeastern United States migrate to vernal pools to breed
during the first warm rains of spring. These shallow, ephemeral
pools form from snowmelt and precipitation in the spring, and
typically dry up by late summer. This keeps vernal pools free of
fish which could prey on amphibian eggs and larvae, but allows
enough time for the eggs to hatch (ca. 6–8 weeks after deposition)
and larvae to metamorphose (ca. 2–4 months). (Kenney and Burne
2000. A Field Guide to the Animals of Vernal Pools, Massachu-
setts. Div. Fisheries and Wildlife, 73 pp.).

Migrating salamanders can face a number of hazards en route
to breed in vernal pools including barriers such as houses, shop-
ping malls and roads (Kenney and Burne 2000, op. cit. ). Roads in
particular present a hazard to migrating salamanders, both as bar-
riers that could prevent movement and through mortality from
motor vehicles (Grant et al. 2004. Wood Frog and Spotted Sala-
mander Double-Observer Egg Mass Count Protocol, U.S. Geol.
Surv.).

On the evening of 2 April 2004 at ca 2200 h while walking on a
dirt road in a wooded area in Groton, Massachusetts (42°37.112'N,
71°33.018'W), we observed several Ambystoma maculatum that
seemed to be exhibiting breeding behavior in puddles on the road.
There was construction going on nearby and straw bale barriers
were lining one side of the dirt road. Straw bale barriers are often
used at construction sites to prevent sediment runoff into adjacent
wetlands and other natural habitats (V. Turano, pers. comm.). Upon
closer inspection, we discovered several more A. maculatum wan-
dering along the base of the straw bale barriers, presumably trying
to find a way to the vernal pool sites on the opposite side of the
road. This presumption was further strengthened by the discovery
of an A. maculatum on top of a straw bale barrier.

On 3 April 2004, the Groton Conservation Committee was con-

tacted to remedy the situation. After discussions with the Conser-
vation Committee some of the straw bale barriers were removed
to allow passage of the salamanders to the vernal pools.

Our observations suggest that if barriers prevent salamanders
from reaching their vernal pool breeding sites, the animals may
attempt to breed in temporary puddles they encounter on roads.
This could present a hazard, as these shallow puddles might not
last as long as the developing eggs or larvae would need to ma-
ture. This phenomenon has been referred to as a potential “eco-
logical trap” (deMaynadier and Hunter 1995. Environ. Rev. 3:230–
261).

This observation also presented a paradoxical situation where a
conservation practice—placement of straw bale barriers to pre-
vent runoff at construction sites—inadvertently caused a conser-
vation problem—the creation of a barrier to salamander migra-
tion and breeding. Local conservation officers should be aware of
this in areas where salamander migration might occur, and con-
sider temporarily removing straw bale barriers to allow adult sala-
manders access to vernal pool breeding sites in the spring, and
later in the season, to permit natal dispersal of metamorphs  back
to surrounding upland habitat.

We thank Vincent Turano, Merrimack College, for information
on the use of straw bale barriers at construction sites.

Submitted by DONALD LYMAN, JR., Department of Biol-
ogy, Merrimack College, 315 Turnpike Street, North Andover,
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Martins Pond Rd, Groton, Massachusetts 01450, USA.

DESMOGNATHUS QUADRAMACULATUS (Black-bellied
Salamander). PREDATION. Relatively little information exists
on the natural predators of adult forms of D. quadramaculatus.
The known predators include shrews (Blarina brevicauda), garter
snakes (Thamnophis spp.), and larger conspecifics (Petranka 1998.
Salamanders of the United States and Canada. Smithsonian Instit.
Press, Washington DC.; Lannoo 2005. Amphibian Declines: The
Conservation Status of United States Species. University of Cali-
fornia Press, Berkeley, California.). Here I report an adult D.
quadramaculatus being preyed upon by an adult Northern
Watersnake (Nerodia sipedon) on 8 May 2004 at 1130 h. The pre-
dation event occurred in a headwater stream in the Highlands
Ranger District of the Nantahala National Forest, North Carolina
(17S 0297732E, 3878045N).

Ducey and Brodie Jr. (1983. Copeia 1983:1036–1041) found
that many salamanders will remain immobile when contacted by
the head or body of a predatory snake. Once a D. quadramaculatus
feels a tongue flick or bite, it will immediately bite the predator
and begin to twist its body in an attempt to free itself from a predator
(Brodie Jr. 1978. Copeia 1978:127–129). Brodie Jr. (1978, op. cit.)
found that if a predator approached a D. quadramaculatus from
the side or rear, the salamander would flip its body off the ground
using its tail and land facing the predator. The adult D.
quadramaculatus I observed was sitting on a semi-submerged log
facing downstream on an overcast day. After ca. 3 min I noticed a
N. sipedon slowly moving down the stream and as it approached
the salamander it began to tongue flick rapidly. The N. sipedon
slowly approached the D. quadramaculatus from the rear right-
side, but never made contact with the salamander with its body or
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tongue. Once the head of the N. sipedon was parallel with the
head of the D. quadramaculatus, the snake stopped and began to
tongue flick once again without contacting the salamander. The
D. quadramaculatus remained completely motionless. After ca. 1
min, the N. sipedon rapidly struck to its left side and grasped the
D. quadramaculatus by the head. The D. quadramaculatus began
twisting its body but was unable to free itself and the N. sipedon
swallowed the salamander in 2 min. After swallowing the sala-
mander, the N. sipedon continued its path downstream. It has been
speculated that N. sipedon are predators of D. quadramaculatus,
but to my knowledge this is the first documentation of such an
event.

Submitted by JOHN A. CRAWFORD, Division of Biological
Sciences, 212 Tucker Hall, University of Missouri, Columbia, Mis-
souri 65211, USA; e-mail: jac7vc@mizzou.edu.

EURYCEA LUCIFUGA (Cave Salamander). DIET. Crowell
(1981. Unpubl. Ph.D. diss., University of Arkansas, Fayetteville)
provides a detailed account of the feeding habits of Eurycea
lucifuga, E. longicauda, and Plethodon glutinosus in select caves
from northwest Arkansas. In stomach content analyses of these
species, he identified cave cricket remains in two of 128 E. lucifuga,
three of  81 E. longicauda, and none of 65 P. glutinosus examined.
Based on our review of the literature, Crowell (1981, op. cit.) is
the only study that specifically identifies cave crickets in the diet
of E. lucifuga.

White (1997.  Unpubl. Masters thesis, Austin Peay State Uni-
versity, Clarksville, Tennessee. 81 pp.) conducted an extensive
ecological study of E. lucifuga in select caves of central Kentucky
and Tennessee. On 16 Feb 1995 at 2000 and 2200 h, during a 24-
h census of the visible E. lucifuga population at the Great Onyx
entrance of Mammoth Cave (Mammoth Cave National Park,
Edmonson County, Kentucky) we observed one E. lucifuga with
Hadenoecus subterraneus (cave cricket) hind legs protruding from
its mouth. This individual represents 2.6% of the maximum num-
ber of E. lucifuga (N = 38) observed during this 24 h period.

Although Crowell (1981, op. cit.) found dipterans to be the domi-
nant prey item, by total number, for all three species of salamanders
he often found total prey volume to be dominated by a single large
prey item. We found H. subterraneus and to a lesser degree
Ceuthophilus stygius (camel cricket) to be quite common at the
Great Onyx entrance of Mammoth Cave during our study period.
These two species of crickets represent the maximum prey size
class Crowell (1981, op. cit.) documented for E. lucifuga and they
are likely an important prey item for E. lucifuga where they co-
occur.

Fieldwork leading to this observation was supported by Austin
Peay State University Center for Field Biology.
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(e-mail: bufalino@slu.edu).

GYRINOPHILUS PORPHYRITICUS DANIELSI (Blue-Ridge
Spring Salamander) and DESMOGNATHUS MONTICOLA (Seal
Salamander). PREDATION/REGURGITATION. Gyrinophilus
porphyriticus ssp. are known to be successful predators of
heterospecific salamanders (Petranka 1998. Salamanders of the
United States and Canada, Smithsonian Inst. Press, Washington
D.C. 587 pp.). In the southern Appalachian Mountains, 47% of all
identifiable stomach contents of G. p. danielsi were salamanders
(Bruce 1972. Herpetologica 28:230–245). Though a variety of sala-
mander species have been described as prey of Gyrinophilus spp.,
Desmognathus monticola has not been included (Petranka 1998,
op. cit.). Herein I describe the consumption and subsequent regur-
gitation of a D. monticola by G. p. danielsi.

On 3 June 2006 at 1000 h a G. p. danielsi (SVL 93 mm, total
length 138 mm, 10.8 g) and a D. monticola (SVL 36 mm, TL 65
mm, 1.0 g) were captured in a trap along with three Eurycea
wilderae larvae. The larger salamanders were placed in the same
1-quart Ziploc® bag with a small amount of water while the lar-
val salamanders were weighed and measured. In the ca. 4 min it
took to measure and release the larval salamanders, the G. p.
danielsi had completely consumed the D. monticola, which was
only evident because of the distended abdomen of the G. p. danielsi.
I proceeded with my routine length measurements of the G. p.
danielsi, but the jostling and momentary restraint of the salamander
caused it to regurgitate its recent meal. The regurgitated D.
monticola appeared to be unaffected by the process, aside from a
few superficial skin abrasions. The D. monticola was then mea-
sured and both salamanders were released.

Gyrinophilus porphyriticus ssp. are gape-limited predators
(Formanowicz and Brodie 1993. Herpetologica 49:265–270), re-
stricting the size of ingestible prey. Though no gape or circumfer-
ence measurements were made of the two salamanders, this ap-
peared to be a rather impressive feat of ingestion as the total length
of the D. monticola was ~70% of the snout–vent length (i.e., ap-
proximate abdominal cavity) of the G. p. danielsi. Further, this
single meal comprised almost 10% of its entire body weight. The
G. p. danielsi had no difficulty ingesting the smaller salamander,
but my observation may have been an opportunistic feeding as
both were placed in close proximity within a confined area. Simi-
lar observations of such feedings have been reported by Wright
and Haber (1922. Copeia 31–32).

Submitted by BILLY EARL PETERMAN III, Division of
Biological Sciences, 105 Tucker Hall, University of Missouri,
Columbia, Missouri 65211-7400, USA; e-mail:
WEPeterman@mizzou.edu.

NECTURUS MACULOSUS (Mudpuppy). BODY SIZE AND
DIET. On 11 Feb 2004 a large 38 cm TL, Necturus maculosus
was captured by hook and line angling through the ice at Put-in-
Bay, Ohio at 41°39.285'N, 82°49.119'W. This is the largest speci-
men reported from Ohio (Pfingsten 1989. Salamanders of Ohio.
Ohio Biol. Survey Bull. VII [2]). The mudpuppy was placed in an
empty 22.7-liter bucket filled with lake water and kept for over-
night observation. The specimen regurgitated 10 shiners (Notropis
sp.) and one adult Round Goby (Neogobius melanostomus). Mini-
mal digestion aided in the positive identification of the fishes. The
goby was ca. 10 cm total length. Although N. maculosus has been
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documented to feed on varying amounts and species of fish (Cagle
1954. Copeia 257–260; Hamilton 1932. Copeia 83–86; Harris
1959. Field and Lab. 27:105–111; Lagler and Goellner 1941.
Copeia 96–98) we believe this is the first documentation of N.
maculosus foraging on the invasive Round Goby.

Submitted by MATT A. THOMAS, Franz Theodore Stone
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Northern Illinois University, Department of Biological Sciences,
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KENT BEKKER, Bowling Green State University, Department
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PSEUDOTRITON RUBER RUBER (Northern Red Salamander).
POLYMELIA. Polymelia, the growth of an extra limb (Meteyer
2000. Field Guide to Malformations of Frogs and Toads with Ra-
diographic Interpretations. Biol. Sci. Rept., USGS/BRD/BSR-
2000-0005, Madison, Wisconsin), has been documented exten-
sively in anurans. Observations of polymelia in salamanders have
rarely been reported and primarily restricted to the genus Am-
bystoma (North American Reporting Center for Amphibian Mal-
formations website; http://frogweb.nbii.gov/narcam/). Few mal-
formations have been described in stream salamanders and gener-
ally reported a lack of proper limb growth (Desmognathus fuscus:
anopthalmia, ectromelia, brachydactyly; and Eurycea cirrigera:
hemimelia, ectrodactyly, and brachydactyly; NARCAM website).
We describe polymelia in a larval Psuedotriton ruber collected
from a stream at Cowan’s Ford Wildlife Refuge in Mecklenburg
County, North Carolina (3914850N, 0503155E Zone 17). The P.
ruber larva (SVL 38 mm, TL 60 mm) was captured using a funnel
trap in a first-order stream on 20 Nov 2006. The malformation
occurred on the left foreleg, which appeared to be non-functional.
At the elbow, two sets of radius and ulna emerge, one of which
also appeared to have a rotational malformation (Appendage 1;

Fig. 1). Appendage 1 appeared to have further malformations re-
sulting in only 2 phalanges, but appendage 2 had four fully formed
metatarsal bones and phalanges (Fig. 1). This larva is the only
salamander of 540 captured individuals we found with any no-
ticeable malformation. This represents the first report of multiple
limbs in a stream salamander and the only known description of a
malformation in P. ruber.

Funding provided by a Sigma Xi Grant-in-Aid-of-Research and
a Yarbrough Research Grant to KKC; Duke Power; and a National
Science Foundation grant (DEB-0347326) to MED.
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TRITURUS MARMORATUS (Marbled Newt). NEWT
PREDATION. Triturus marmoratus feeds on earthworms, insects,
and the eggs and larvae of amphibians (Salvador and Garcia-Paris
2001. Anfibios Españoles. Canseco Eds. 270 pp.). Herein I report
predation of Bosca´s Newt (T. boscai) by T. marmoratus in NW
Spain.

On 15 March 2006 some T. marmoratus were captured in our
traps while monitoring the European Pond Turtle (Emys
orbicularis) in Gandaras de Budiño wetland, NW Spain. During
manipulation to release these newts, a large female regurgitated
an almost intact T. boscai. As Salvador and Garcia-Paris (2001,
op. cit.) stated, the diet of T. marmoratus in northern Spain includes
eggs and larvae of other amphibians including Bufo calamita, Rana
perezi, and Pelobates cultripes. Only an exceptional case of adult
newt consumption is reported involving an adult Alpine Newt
(Triturus alpestris). Adult T. marmoratus in NW Spain reach more
than 150 mm TL, while T. boscai remains smaller, reaching 90
mm TL. Thus, T. boscai could be potential prey for T. marmoratus.
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ATELOGNATHUS PATAGONICUS (NCN). PREDATION.
Numerous species prey on larval and post-metamorphic anurans,
including spiders, adults and larvae of aquatic insects, fishes, birds,
and mammals (Duellman and Trueb 1994. Biology of Amphib-
ians. Johns Hopkins University Press, Baltimore, Maryland. 670
pp.; Formanowicz 1986. Herpetologica 42:367–373; Heyer et al.
1975. Biotropica 7:100–111;  Kokubum and Zacca 2003. Herpetol.
Rev. 34:232–233; Prado 2003. Herpetol. Rev. 34:238–239).
Atelognathus patagonicus occurs in Laguna Blanca National Park
and the surrounding area of Neuquén Province, Argentina. The
species was recently listed as Endangered (Lavilla et al. 2000.
Categorización de los Anfibios y Reptiles de la República Argen-
tina. Asociación Herpetológica Argentina. 97 pp.). Habitats are
semi-permanent to permanent ponds and lakes. Species of aquatic
and semi-aquatic birds, including grebes (Podiceps), Black-necked
Swans (Cygnus melancoryphus), and Chilean FlamingosFIG. 1. Polymelia of the left foreleg of a Pseudotriton ruber larva.
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(Phoenicopterus chilensis) also live at these sites.
Herein we report observations of predation on A. patagonicus

by four species of birds. During a survey along the NW shore of
Laguna Verde—a permanent pond 0.17 km2 (39°0'S, 70°23'W;
1282 m elev.) in Laguna Blanca Park—we observed predation on
tadpoles and post-metamorphic A. patagonicus by Podiceps oc-
cipitalis (Silvery Grebe) and P. rolland (White-tufted Grebe). Be-
tween 1120–1220 h on 28 Dec 2003, we observed 22 captures by
these grebes. Seven P. occipitalis captured 6 tadpoles and 15 post-
metamorphic frogs. One P. rolland captured one post-metamor-
phic A. patagonicus. A grebe would dive underwater for as long
as two minutes, and then emerge with a prey item in its beak;
tadpoles were held by their tails and frogs by one of their legs.
The grebe would slap the prey against the water surface before
swallowing it headfirst. We observed similar acts of predation by
these two species on 29 and 30 Dec 2003, between 900 and 1700
h. At Laguna el Hoyo—another permanent pond in Laguna Blanca
Park—two other birds, Larus maculipennis (Brown-hooded Gull)
and Oxyura ferruginea (Andean Ruddy Duck), were observed prey-
ing on A. patagonicus on 15 Jan 2002. In these two lagoons the
most commonly observed predators are birds. Hence, it is impor-
tant to further investigate the interaction between bird predation
and A. patagonicus populations.
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BUFO AMERICANUS (American Toad). ALGAL SYMBIOSIS.
Recently, Tumlison and Trauth (2006. Herpetol. Cons. Biol. 1:51–
55) reported a mutualistic relationship between algae and Bufo
tadpoles in Arkansas. Prior to this report, algae/amphibian asso-
ciations were only known to occur with amphibian egg masses.
The initial observations were of relationships between an alga and
Ambystoma maculatum (Spotted Salamander) egg masses (Gil-
bert 1942. Ecology 23:215–227; Orr 1888. Quart. J. Microsc. Sci.
29:257–259). Gilbert (1944. Ecology 25:367–369) described the
association between the unicellular alga, Oophila amblystomatis,
and developing A. maculatum embryos as symbiotic. The results
of the symbiosis are greater survivorship and growth in the devel-
oping salamanders (Gilbert 1944, op. cit.), although Anderson
(1971. Herpetol. Rev. 3:76) reported negative impacts on the de-
veloping embryos due to the presence of algae in a developing A.
tigrinum (Tiger Salamander) egg mass.

Algae have been associated with egg masses of other species of
Ambystoma, including A. jeffersonianum (Jefferson’s Salamander;
Gilbert 1942, op. cit.), A. tigrinum (Anderson 1971, op. cit.), and
A. gracile (Northwestern Salamander; Marco and Blaustein 2000.
J. Herpetol. 34:617–621.), as well as other amphibians, including
Rana sylvatica (Wood Frog; Gilbert 1942, op. cit.). Algae are found
not only associated with multiple amphibian species, but also dis-
tributed broadly across the United States (Cliburn and Ward 1963.
Am. Midl. Nat. 69:508–509; Gilbert 1942, op. cit.; Marco and
Blaustein 2000, op. cit.; Smith 1950. The Freshwater Algae of the
United States. McGraw-Hill, New York.).

The phenomenon of algae aggregations on the skin of live tad-
poles also appears to be distributed across several species, includ-
ing toads and treefrogs (Tumlison and Trauth 2006, op. cit.) and
geographically. While conducting a diurnal amphibian survey at
Rose Pond Conservation Area, Clark County, Missouri, on 19 June
2006, we captured several Bufo americanus tadpoles. These tad-
poles exhibited bright green patches on the ventral and lateral por-
tions of the body, similar to those described by Tumlison and Trauth
(2006. op. cit.). The tadpoles were in a shallow puddle (44 × 7 m,

FIG. 1. Lateral aggregations of the biflagellated green alga
(Chlorogonium) on a Bufo americanus tadpole.
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max depth 0.27 m) that was devoid of vegetation in an open field.
The water was slate gray, water temperature 32°C, dissolved oxy-
gen content was 6.0 ppm. The pool was also inhabited by tadpoles
of Acris crepitans (Northern Cricket Frog), Rana pipiens complex
(Leopard Frog) and Hyla versicolor/chrysoscelis complex (Gray
Treefrog/Cope’s Treefrog), but none of these appeared to have the
green algal patches. The B. americanus tadpoles were collected
live, examined, and photographed with a stereomicroscope. The
tadpoles were preserved in 10% formalin. The areas of the skin
where green patches had been observed on the tadpoles were ex-
amined using a scanning electron microscope (Fig. 1). The im-
ages revealed patches of biflagellated algae that are similar to
Chlorogonium, the same algae found on the tadpoles reported by
Tumlison and Trauth (2006, op. cit.).

The phenomenon of algal symbiosis in amphibians is not lim-
ited to one life stage, and, as our observations indicate, the asso-
ciation between algae and tadpoles appears to occur in multiple
species across a broad geographic range. If the species patterns
were similar to those seen between algae and egg masses, we would
expect algal-tadpole associations within other frog taxa beyond
bufonids as well. The association of the algae and tadpole may
have species- or site-dependent impacts or benefits, as is the case
with algal associations with amphibian egg masses, and certainly
warrants further examination.

We thank Ronn Altig, Jef Jaeger, Ray Semlitsch, and Chris
Shulse for comments that improved this manuscript.
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COCHRANELLA SAVAGEI (Savage’s Glass Frog). REPRO-
DUCTION. The family Centrolenidae is composed of ca. 120
species with a Neotropical distribution, mostly in mountainous
areas (Zug et al. 2001. Herpetology: An Introductory Biology of
Amphibians and Reptiles, 2nd ed. Academic Press, San Diego, Cali-
fornia. 630 pp.). Reproduction is characterized by oviposition in
arboreal or terrestrial substrates over small to large streams
(Duellman and Trueb 1986. Biology of Amphibians. McGraw Hill,
New York. 670 pp.). Although the reproductive mode is well es-
tablished, basic aspects of the reproduction and natural history of
many species have not been published. Here, we document clutch
size, embryonic development, body size of hatchlings, parental
care, and egg mortality in Cochranella savagei. This is a small
frog (mean SVL 23.6 mm for females and 21.1 mm for males),
which occurs in the Sub-Andean forest of the central and western
Andes of Colombia (Ruíz-C. and Lynch 1991. Lozaina 59:1–18).

These observations were recorded at La Albania (five days dur-
ing March 2006) and the Reserva Forestal Bosque de Yotoco (3
trips, each 10 days long during March, April, and June 2006). These
localities are separated by ca. 5 km and are on the western slope of
the western cordillera of Colombia in the Department of Valle del

TABLE 1. Data recorded for 9 egg clutches of Cochranella savagei.
Clutches 1–3 were located at La Albania, 4–9 were located at Bosque de
Yotoco. Hatching data were recorded in the six clutches marked with an
asterisk (*). All measurements in mm.

Diameter of eggs
(mean ± SD)

Clutch Male No. of First Last Days of
SVL eggs record record monitoring

1 22.4 17 4.96 5.10 3

2 20.0 19 3.93 4.21 3

3 — 18 5.00 5.20 2

4 * 23.1 18 3.90 6.40 10

5 * 22.5 19 4.48 6.36 8

6 * 23.0 15 4.90 6.29 9

7 * 23.3 19 4.10 6.11 10

8 * 22.4 16 4.56 6.23 9

9 * 2.50 18 5.00 6.00 9

FIG. 1. Parental care and egg size changes in Cochranella savagei. A)
Clutch with one day of development; males call above eggs or beside
them to attract additional females; B) Embryos at 10 days of develop-
ment, near hatching (note the eye development in embryos).

B

A
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Cauca. During the first observation of each clutch, the number
and diameter of eggs was counted, and the SVL of the male guard-
ing the clutch was recorded. The number and diameter of eggs
and the development of embryos was monitored during subse-
quent visits. When embryos of two clutches were near hatching
they were captured and measurements taken (Hayes 1983.
Herpetol. Rev. 14:115–116); developmental stage (Gosner 1960.
Herpetologica 16:183–190) was also determined. The hatchlings
were released at the capture site.

Nine clutches of C. savagei were recorded (Table 1). All clutches
were observed on the top surface of leaves from 80–300 cm above
ground. The mean number of eggs per clutch was 18 (sd = 1.41, N
= 9). Mean diameter varied from 4.58 mm (sd = 0.46, N = 9) when
they were 1–2 days old, to 6.4 mm (sd = 0.18, N = 6) when the
embryos were close to hatching. Hatching occurred 10–12 after
laying. The hatching of embryos in one clutch was not simulta-
neous (F. Vargas, pers. obs.). Embryos hatched at Stage 24 (Gosner
1960, op. cit.) with a mean size (body + tail) of 11.92 mm (sd =
0.63, N = 27). Egg predation was not recorded. Five eggs (belong-
ing to two different clutches) did not develop. Parental care was
continuous; the males were above or beside the eggs (Fig. 1) and
after diurnal rains they called to attract females. However, we did
not record a male at two or more clutches.

The Sub-Andean forest is one of the most threatened habitats in
Colombia due to deforestation, fragmentation, and the develop-
ment of urban complexes (Renjifo 1999. Conserv. Biol. 13:1124–
1139; Viña and Cavalier 1999. Biotropica 31:31–36). Because of
this and its narrow distributional range (< 20,000 km2), Cochranella
savagei is listed as “vulnerable” by the International Union for
Conservation of Nature and Natural Resources (Bolivar et al. 2004.
In IUCN 2006. IUCN Red List of Threatened Species.
www.iucnredlist.org). A knowledge of the natural history of spe-
cies such as C. savagei will be important in the implementation of
management strategies for conservation.

Thanks to Robert Peck, Efren Salcedo, María Mercedes Campo,
and Milton Reyes for logistic support. Fieldwork was supported
by Corporación Autónoma Regional del Valle del Cauca CVC and
Asociación para la Conservación de los Ríos Yotoco y Mediacanoa
ASOYOTOCO (Convenio 086-2005).
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DENDROPSOPHUS ELEGANS (Elegant Forest Treefrog). PRE-
DATION. Amphibians and reptiles are commonly preyed upon
by spiders (Neill 1948. Herpetologica 4:158). In Brazil, the spider
Ancylometes spp. (Araneae, Pisauridae) has been reported as an
anuran predator (Bernarde et al. 1999. Biociências 7:199–203).
Herein, we report predation of an adult Dendropsophus elegans
in São José do Barreiro, São Paulo, southeastern Brazil (22°38'S,
44°34'W; 502 m elev.). A large number of D. elegans perched on
branches and leaves of emergent vegetation were observed call-

ing along the edge of a small perennial pool (ca. 6 × 12 m). On 13
Oct 2006 at 2100 h, one of us (HS) observed an adult male D.
elegans (30 mm SVL) on grass leaves that was being eaten by the
psaurid spider, Ancylometes spp. (21 mm cephalothorax and ab-
domen length). The spider was standing over the prey with its
chelicerae fixed in the tree frog’s head. After two hours a large
area of necrotic tissue was visible around the bite. The frog was
dead when the spider was collected.

Voucher specimens of the spider and frog are in the Instituto
Butantan and Coleção Jorge Jim,UNESP, Botucatu, SP. We thank
A. D. Brescovit for spider identification and FAPESP for finan-
cial support.
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DENDROPSOPHUS SARAYACUENSIS (Shreve’s Sarayacu
Treefrog). PREDATION. Predatory events in nature are rarely
observed and published (Martins et al. 1993. Amphibia-Reptilia
4:273–296). However, these events are common and records in
the literature are generally based on fortuitous observations of
single events involving spiders and anurans (e.g., Formanowicz et
al. 1981. Herpetologica 37:125–129; review in Menin et al. 2005.
Phyllomedusa 4:39–47). Herein we report the predation of a juve-
nile D. sarayacuensis (15 mm SVL) by the spider, Ancylometes
rufus (male; 9.32 mm cephalotorax + abdomen length). The ob-
servations were made in the “terra firme” forest, Municipality of
Castanho, State of Amazonas, northern Brazil (03°60'66.5"S,
60°19'78.4"W).

On 15 May 2005 at ca. 1135h a juvenile D. sarayacuensis was
observed in the grass moving in the direction of the spider and its
web. When the frog was near to the spider, the frog was attacked.
The spider caught and immobilized the frog, inserting its cheli-
cerae in the abdominal region. The spider held the treefrog for 5
min until it was dead. Despite the fact that spiders commonly prey
on amphibians, the impact of this predation on populations of
amphibians is unknown (Menin et al. 2005, op. cit.).

We are grateful to A. P. Lima and C. S. Azevedo for identifica-
tion of the treefrog and spider; M. Menin for suggestions on the
manuscript; M. Davis for the English review; and CNPq for schol-
arships to DJR and CAPES to RA for financial support.
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HYALINOBATRACHIUM PULVERATUM (Chiriqui Glass
Frog). PREDATION. Hyalinobatrachium pulveratum is found in
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lotic habitats from Honduras to Colombia (Savage 2002. The Am-
phibians and Reptiles of Costa Rica. University of Chicago Press,
Chicago, Illinois, 934 pp.). Little is known of its population biol-
ogy, although Hawley (2006. J. Trop. Ecol. 22:731–734) reported
embryonic development and mortality in a Costa Rican popula-
tion. Here we report observations demonstrating that ants of the
genus Crematogaster (Myrmicianae) are an additional predator
capable of causing complete clutch mortality of H. pulveratum
during early (immobile) and later (mobile) embryonic stages. All
observations were made along the Quebrada Bilingual (8°26'N,

83°22'W) in the Osa Peninsula, Costa Rica.
On 1 May 2005, TJH observed Crematogaster ants attacking a

desiccated H. pulveratum clutch in an early developmental stage.
Ants were extracting embryos from the thin layer of jelly. Two
days later no eggs were found on the leaf.

On 5 Aug 2006, TJH and JC observed ants extracting, trans-
porting, and consuming embryos from a desiccated clutch (ca.
developmental stage 21; Gosner 1960. Herpetologica 16:203–210)
(Fig. 1) on an Inga leaf. At 1445 h, four embryos were observed
on the leaf separate from the clutch, two were intact (with body
and tail), but only the body remained of the other two. During 55
minutes of observation (1530–1625 h) 15 ants were observed in-
teracting with embryos. At 1530 h, we observed an ant transport-
ing one embryo 3–5 cm from the clutch. Later, three ants moved
this embryo about 9 cm from the clutch to the underside of the
leaf. They pulled at the body and yolk region using their man-
dibles and legs, apparently consuming portions of the embryo.
Another embryo was ca. 3–5 cm from the clutch, being consumed
by three ants.

During the observation, ants attempted to extract one embryo
from the clutch. One ant appeared to be chewing through the clutch
jelly and trying to grasp a living embryo by its tail. Ants repeat-
edly arrived at the clutch, tried to extract the embryo, and then
departed. Often their attempts were not successful, suggesting that
it is difficult to extract embryos. Embryos occasionally moved,
but were presumably unable to extract themselves from the jelly
and hatch early. The tough, elastic nature of the dehydrated jelly
may have made attempts to hatch early unsuccessful.

The following day (6 Aug) at 945 h more ants (30+ individuals)
were observed and few embryos remained, but all were living. On
7 Aug, no embryos remained.

Crematogaster ants are known to receive sugar rewards from
foliar nectaries on Inga in exchange for protecting the new leaves
from herbivory (Koptur 1984. Ecology 65:1787–1793).
Hyalinobatrachium pulveratum clutches are often found on Inga
leaves but we suspect that the ants are capable of attacking the
clutches only when the jelly layer is thin due to desiccation. The
observations indicate that Crematogaster ants are capable of caus-
ing total clutch failure under these conditions.

We thank P. and G. Sanchez for permission to work on their
property and support in the form of EPA-GRO and Evergreen Fel-
lowships to TJH. We are grateful to J. Longino for confirming the
identification of the ants, and to J. Lee and D. Matlaga for review-
ing this manuscript.
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HYLA PICADOI (NCN). VOCALIZATIONS. Hyla picadoi is a
small to medium sized neotropical hylid frog that inhabits brome-
liads attached to the trunks and branches of the humid montane
forest canopy of Costa Rica and Panama (Savage 2002. The Am-
phibians of Costa Rica: a Herpetofauna Between Two Continents,
Between Two Seas. University of Chicago Press, Chicago, Illi-
nois. 934 pp.; Duellman 2001. The Hylid Frogs of Middle America.

FIG. 1. Top: Clutch of Hyalinobatrachium pulveratum embryos being
attacked by Crematogaster ants on 5 August 2006. Bottom: Ants trans-
porting embryos away from the clutch. Photos by TJH.
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2nd ed. Society for the Study of Amphibians and Reptiles. 1180
pp.). On 26 May 2006, 2100–2130 h, we made in situ recordings
of this species in the cloud forests of the Los Quetzales Lodge
Preserve (8°52'35"N, 82°32'50"W, 2200 m elev.), a private land
holding adjacent to Parque Nacional Volcan Barú. Weather condi-
tions consisted of bouts of intermittent rain, 86.1% relative hu-
midity and 16.4°C air temperature. We recorded H. picadoi in the
field at 44.1 kHz sampling rate using a Tascam DA-P1 digital au-
dio tape recorder via an Audio-Technica 835b semi-directional
microphone. Recordings have been deposited and catalogued
(BLB-32346) in the archives of the Borror Laboratory of Bioa-
coustics at The Ohio State University.

Calls originated from at least five distinct locales within the
forest canopy at varying distance and direction from the authors.
Of these, 19 calls from three individuals (presumably male) were
recorded under high quality conditions with low background noise.
Recordings were made at distances ranging from 3 to 15 m from

source animals. Vocalizations were analyzed and graphically con-
structed using Raven Pro v.1.2.1 interactive sound analysis soft-
ware from Cornell University Bioacoustic Research Program. No
morphometric measurements were possible on recorded subjects
as they were out of reach of capture. Confirmation of this vocal-
ization as being that of H. picadoi was established through visual
identification by EDL at a date prior to obtaining digital record-
ings.

A typical vocalization for H. picadoi was initiated by a single,
amplitude modulated pulsed segment, followed by a variable com-
bination of single, double and/or triple clicks in series (Fig. 1 and
Table 1). Typical calls sounded like “creeeeeek crik crik crikek
crikek crikek crikek crikekek.” Calls between neighboring males
generally did not overlap. However, during bouts of intense call-
ing activity, the pulsed initial segment was reduced or eliminated
(N = 3), truncating the overall length of vocalization (Fig. 2 and
Table 1). This observation is interesting and may indicate differ-

TABLE 1. Call attributes (mean ± standard deviation) of the bromeliad dwelling Hyla picadoi from western Panama. Recorded in situ under weather
conditions of intermittent rain, 86.1% relative humidity and 16.4°C air temperature.

call type calls dominant total call pulse click series total single double triple
frequency (Hz) lengths (s) length (s) length (s) clicks clicks clicks clicks

typical N = 16 2035.19 ± 103.32 6.30 ± 0.88 1.53 ± 0.24 4.77 ± 0.86 12.75 ± 3.38 2.13 ± 1.41 4.38 ± 1.41 0.63 ± 0.81

short N = 3 2067 ± 84.50 3.939 ± 0.75 0.24 ± 0.42 3.70 ± 0.96 12.67 ± 2.31 4.67 ± 2.31 2.00 ± 1.00 1.33 ± 1.15

FIG. 1. Time waveform (top) and frequency spectrogram (bottom) of a
typical call of Hyla picadoi from western Panama. Recorded in situ un-
der conditions of intermittent rain, 86.1% relative humidity and 16.4°C
air temperature.

FIG. 2. Time waveform (top) and frequency spectrogram (bottom) of a
short call of Hyla picadoi from western Panama. Recorded in situ under
conditions of intermittent rain, 86.1% relative humidity and 16.4°C air
temperature.
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ing functions of the pulsed segment and ensuing sequence of clicks
(e.g., intersexual attraction, intrasexual territoriality, etc.). Spec-
tral densities of both call types were dominant from 1866 to 2155
Hz (Fig. 3 and Table 1). Further research should elucidate the so-
cial contexts of each vocal component.
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OSTEOPILUS SEPTENTRIONALIS (Cuban Treefrog).
SAUROPHAGY. On 11 Nov 2006, a subadult Cuban Treefrog
(SVL 35 mm; 1.6 g; UF 150247) was observed consuming a sub-
adult female Green Anole (Anolis carolinensis; SVL 33 mm; 0.8
g; UF 150248) among a coiled garden hose at 8711 W. Knights

Griffin Road in Plant City, Florida (28°04'45.2"N, 82°14'75.1"W).
The frog was photographed, allowed to finish consuming the liz-
ard, collected, measured, weighed, frozen, then dissected to ex-
tract, identify, measure, and weigh the lizard; both were then pre-
served in formalin. One large male, a large female, and two other
subadult Green Anoles were present among the coiled garden hose
at the time of this observation. Green Anoles, Brown Anoles (Anolis
sagrei), and Cuban Treefrogs are abundant at this location and
regularly utilize this and other garden hose, water tank, and other
ruderal sites, especially during winter months. The Cuban Treefrog
is known to consume many native anurans (Meshaka 2001. The
Cuban Treefrog in Florida, Univ. Press Florida; Meshaka et al.
2004. The Exotic Amphibians and Reptiles of Florida. Krieger
Publishing, Malabar, Florida), at least one introduced lizard (Anolis
sagrei; Meshaka 2001, op. cit.), and even native snakes (Maskell
et al. 2003. Herpetol. Rev. 34:137), but this is the first record of
the native A. carolinensis in its diet.
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PHYSALAEMUS FISCHERI (Fischers Dwarf Frog). MALE-
MALE AGGRESSION. Male-male combat has been described
in two species of the genus Physalaemus, P. cuvieri (Barreto and
Andrade 1995. Amphibia-Reptilia 16:67–76) and P. centralis
(Aguirre 1998. Herpetol. Rev. 29:165), and in the closely related
Engystomops pustulosus (Ryan 1985. The Túngara Frog: A Study
in Sexual Selection and Communication. University of Chicago
Press, Chicago, Illinois). Herein I report a field observation of
male-male combat in Physalaemus fischeri (= enesefae), observed
in 1997 at Fundo Pecuario Masaguaral (8°34'N, 67°35' W), Guárico
State in the Venezuelan Central Llanos. Physalaemus fischeri males
call from shallow water amidst vegetation. Males occupy the same
site throughout the night and for several consecutive nights,
although they do not defend territories (Tárano and Herrera 2002.
Ethology 108:1–14). One night, while recording male calls in the
field, I noticed an unusual call pattern and pitch shift from a nearby
male. Initially, calls were typical (Tárano 2001. Copeia 2001:1064–
1072) but suddenly the male’s call pitch slightly increased, its call
length shortened and the male stopped calling. Then I observed
two males engaged in body combat. The two frogs, the caller and
a presumed intruder, kicked, jabbed each other, and rolled on the
ground. The combat lasted less than one minute. Afterwards, one
male jumped away while the other remained in the vicinity of the
original calling site. The former returned after a few seconds and
both males resumed fighting for a few more seconds. The combat
ended when one male left the site. I could not determine whether
the ‘winner’ was the resident male or the intruder. The remaining
male did not resume calling within the next 5 minutes.
Displacement of amplectant males has not been observed in P.
fischeri and potential satellite behavior has been observed rarely
(Tárano and Herrera 2002, op. cit.). In addition, calling males can
be close together in dense choruses (10 cm apart), or during high
activity nights indicating that males are quite tolerant of other
males. Proximate causes of the observed aggression could not be
determined.

FIG. 3. Power spectrogram of typical (black) and short (gray) calls (512
pt, Hann Window) of Hyla picadoi from western Panama. Recorded in
situ under conditions of intermittent rain, 86.1% relative humidity and
16.4°C air temperature.

FIG. 1. Juvenile Cuban Treefrog in the process of consuming a similar-
sized Green Anole.
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Submitted by ZAIDA TÁRANO, Instituto de Biología Experi-
mental, Universidad Central de Venezuela, Apartado 47106,
Caracas 1041A, Venezuela; e-mail: ztarano@reacciun.ve.

PHYLLOMEDUSA  AYEAYE (Reticulate Leaf Frog). HABITAT
AND CONSERVATION. Phyllomedusa ayeaye is listed as criti-
cally endangered (Caramaschi and Gonçalves da Cruz 2004. 2006
IUCN Red List of Threatened Species. <www.iucnredlist.org>.
09 Feb 2007). This species is known from a few sites within the
Poços de Caldas Plateau, state of Minas Gerais, Brazil (21°47'S,
46°33'W). The type specimens were collected around artificial,
water-filled trenches (Lutz 1966. Copeia 1966[2]:236–240).
Cardoso et al. (1989. Rev. Brasil. Biol. 49[1]:241–249) reported
males calling around a permanent, water-filled artificial pit. In 1988
AAG found tadpoles in this same pit. On 18 Nov 2006, at the type
locality, we found a male P. ayeaye calling perched on vegetation
bordering a trench (ca. 1 m wide, 2 m deep) where rainwater had
accumulated ca. 0.4 m deep. The trench is bordered by scattered
small trees (< 4 m tall) and shrubs. It runs down a hill covered by
natural altitudinal fields (ca. 1300 m asl) used for extensive cattle
farming. Leptodactylus cunicularius (Sazima and Bokermann
1978. Rev. Brasil. Biol. 38:904) was also calling along the trench.
This site is less than 10 km from the site described by Cardoso et
al. (1989 op. cit.). As far as we know, this observation of P. ayeaye
in nature is the first reported in the last 26 years. The Poços de
Caldas Plateau is currently undergoing extensive human alteration
by expansion of Eucalyptus plantations that eliminate natural grass-
lands. Considering the large number of endemic frogs in the re-
gion (Giaretta and Sazima 1993. Rev. Brasil Biol. 53[1]:13–19;
Vasconcelos and Giaretta 2003 Rev. Esp. Herpetol. 17:21–27), im-
mediate plans to reverse this trend are necessary. Our data is im-
portant because it indicates that P. ayeaye also uses deep ponds in
open areas and that not only the forest habitat but also the natural
altitude fields need to be protected.

Submitted by ARIOVALDO ANTONIO GIARETTA (e-mail:
thoropa@inbio.ufu.br) and LUCIANO ELIAS OLIVEIRA (e-
mail: luc.deoliveira@gmail.com), Laboratório de Ecologia
Comportamental e Sistemática de Anuros Neotropicais, Instituto
de Biologia, Universidade Federal de Uberlândia, Uberlândia,
Minas Gerais, Brazil.

PLEURODEMA CINEREUM (Puna’s Four-eyed Frog). COM-
MUNAL OVIPOSITION. Communal oviposition has been re-
corded in several species of Leptodactylid frogs in the genera
Pleurodema and Physalaemus (Zina 2006. Amphibia-Reptilia
27:148–150). Here we describe communal oviposition from a
population of Pleurodema cinereum in the urban area of
Copacabana (16°09'58"S, 69°05'09"W), 700 m from the coast of
Titicaca Lake, La Paz Dept., Bolivia. Titicaca Lake, 3850 m elev.,
is located in the Puna of the Bolivian Altiplano. The wet season
extends from December through March, with an average of 1000
mm rainfall, but with 50% annual variation. The rains are mild
and constant almost every day. These observations occurred on 31
Dec 2005 in two temporary pools located in an untilled field in the
town of Copacabana. The two pools had a surface area of ca. 105
m2 and ca. 35 m2, with a mean depth of 15 cm. They were covered

by some aquatic vegetation, principally Juncaceae. Explosive cho-
ruses of P. cinereum were found after several days of mild after-
noon rainfalls. Observations began at 1500 h (Water = 10°C; Air =
7.5°C). Two different communal oviposition sites were located,
with 9 amplecting pairs in the larger and 6 in the other. The release
of eggs and the jelly beating were directed toward the center of
the ellipse, and that produced a large foam mass. The foam of the
9 amplecting pairs measured 28 cm × 12 cm, and the other 20 cm
× 11 cm. Only males were observed to participate in the jelly beat-
ing and building of the foam nest. This is similar to observations
reported by Fernandez and Fernandez (1921. An. Soc. Cient. Arg.
91:97–140).

We found an additional 11 completed communal nests and 4
that, because of their small size (7 cm diameter), were probably
built by single pairs in amplexus. All nests were within the more
heavily vegetated areas that provided better attachment and pro-
tection. During the period of observation, we found ca. 40 calling
males, 16 close to the communal oviposition sites. We also found
10 unmated females and 9 amplecting pairs close to each other
that had not begun construction of their foam nest. The calling
males and all of the amplecting pairs were in the shallowest parts
of the ponds, 5–7 cm deep.

As suggested by Hödl (1990. Copeia 1990:547–554), commu-
nal oviposition could result from the scarcity of adequate sites for
the construction of the foam nest, or else represent a strategy against

desiccation. In this particular case both hypotheses appear fea-
sible if we consider Puna’s unfavorable weather, the conditions of
the ponds, and the explosive reproductive behavior of P. cinereum.

We thank D. Ferraro, D. Baldo, C. Morgan, J. M. Barnett, and J.
Zina for their contributions.

Submitted by M. GABRIELA AGOSTINI (e-mail:
gagostini@quimica.unlp.edu.ar), RODRIGO CAJADE, and
IGNACIO ROESLER, CIMA Dpto. de Química, Facultad de
Ciencias Exactas, UNLP.

FIG. 1. Communal oviposition in Pleurodema cinereum found near the
coast of Titicaca Lake, Dpto. of La Paz, Bolivia, on 31 December 2005.
The arrow shows an unmated male.
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PSEUDACRIS HYPOCHONDRIACA (San Lucan Chorus Frog).
REPRODUCTION. Much of the information on reproduction in
this species is available under an earlier name, Hyla regilla (Schaub
and Larsen 1978. Herpetologica 34:409–416) and little is known
of populations in Mexico. In Baja California Sur, P.
hypochondriaca breeds during wetter months; in the Cape Region
there are reports of calling males and amplexus from January
through October (Grismer 2002. Amphibians and Reptiles of Baja
California: Including Its Pacific Islands and the Islands in the Sea
of Cortez. University of California Press, Berkeley. 399 pp.).

On 11 Dec 2006, 2120 h, we found an adult female (40.1 mm
SVL, 8.9 g) P. hypochondriaca with evidence of eggs inside her
body. At 0900 h the next day the frog was measured, weighed, and
marked with VIE (Visible Implant Elastomer). At 1500 h she was
released at the point of capture, a small, shallow (4 sq. m, 10 cm
deep) temporary pond in Cañón de Santa Rita, Sierra de la La-
guna, southern Baja California Sur, México (23°28.28'N,
109°48.5'W; elev. 267 m). At 1600 h we found the same female in
amplexus with a male (33.4 mm SVL, 4.2 g) and two hours later
the amplexus finished. The female deposited 6 egg massess (total
of 82 eggs), which were attached to aquatic vegetation at 5 cm
depth. After amplexus, the female lost 2.9 g (32.6%)of her mass.
This information contributes to the knowledge of reproduction in
P. hypochondriaca females in the southernmost part of their dis-
tribution.

We thank Abelino Cota for assistance with fieldwork.

Submitted by VICTOR H. LUJA (e-mail:
lujastro@yahoo.com), MA. CARMEN BLÁZQUEZ, and
RICARDO RODRÍGUEZ-ESTRELLA, Centro de
Investigaciones Biológicas del Noroeste (CIBNOR). Mar Bermejo
No. 195 Colonia Playa Palo de Santa Rita, La Paz, Baja California
Sur, 23090, México.

RANA BOYLII (Foothill Yellow-legged Frog). PREDATION. On
10 May 1996, an adult female Sacramento Pike Minnow
(Ptychocheilus grandis; 451 mm TL, 950 g) was collected from
the margin of the Eel River near Holmes, Humboldt Co. Califor-
nia, USA. Stomach analysis revealed an adult Foothill Yellow-
legged Frog, Rana boylii (70 mm SUL), one complete R. boylii
egg mass, and five Threespine Stickleback (Gasterosteus
aculeatus). The frog and egg mass (31.49 g, combined weight)
were undigested suggesting recent ingestion (< 1 h). With few
exceptions, previous literature does not describe amphibians in
the diet of P. grandis (Brown 1990. Southwest. Nat. 35:249–260;
Taft and Murphy 1950. California Fish Game 36:147–164).

In California, R. boylii, a state species of special concern, is rare
or absent in habitats where introduced aquatic predators are present
(Jennings and Hayes 1994. Amphibian and Reptile Species of
Special Concern in California. California Dept. Fish and Game,
Rancho Cordova, California. 255 pp.). Rana boylii has been extir-
pated from much of its historical range in areas where it was sym-
patric with P. grandis, primarily the Central Valley and central
Coast Ranges. The majority of extant R. boylii populations are
outside the present range of P. grandis, although they are sympa-
tric in the Eel River.

In 1979, P. grandis, a California endemic, was illegally intro-
duced into the Eel River drainage. By 1986 it had successfully

colonized ca. 200 km of river (Brown and Moyle 1997. Environ.
Biol. Fishes 49[3]:271–291). During a diet analysis of this P.
grandis population, amphibians were found in 42 of 345 individu-
als. Brown and Moyle (1997, op. cit.) concluded that in the Rice
Fork of the Eel River, frogs and tadpoles are an important part of
the diet. Although we do not believe P. grandis is a primary threat
to R. boylii, it is of concern that an egg mass as well as an adult
frog were taken. Monitoring of the interaction between these spe-
cies would be valuable.

Submitted by DON T. ASHTON and RODNEY J.
NAKAMOTO, Pacific Southwest Research Station, USDA For-
est Service, 1700 Bayview Drive, Arcata, California 95521, USA.

RANA CAPITO (Gopher Frog). REFUGE DURING FIRE. Most
animals have adaptive behaviors that help them escape fire, but
little is known about how amphibians survive fires in fire-main-
tained ecosystems. During a radio-telemetry study of Rana capito
in the Ocala National Forest, Marion County, Florida, USA, the
U.S. Forest Service conducted a prescribed fire on 20 July 2006
as a normal management activity to maintain suitable habitat for
R. capito and other species that occur in the longleaf pine, Pinus
palustris, ecosystem. Two newly metamorphosed juveniles with
attached transmitters were present in the burn area during this time.
They were captured at drift fences surrounding ephemeral ponds
and outfitted with external transmitters at ca. 1100 h on 19 July
2006. Immediately following transmitter attachment they were
released near the capture site. We located the frogs immediately
post-fire at ca. 2000 h on 20 July 2006. One frog moved 71 m
from the drift fence into an abandoned burrow excavated by an
adult Gopher Tortoise, Gopherus polyphemus. The second frog
moved 43 m from the drift fence into an unburned patch of
Wiregrass, Aristida stricta. Because we did not locate these frogs
immediately before the fire, we do not know whether they moved
to refuges in response to the fire or sometime during the previous
day before the fire.

These observations indicate that R. capito is able to survive fires
in underground refuges and in areas that do not burn when the fire
passes. There was no evidence of mortality, as we might expect
for a species that evolved in a fire-maintained ecosystem. Richter
et al. (J. Herpetol. 35:316–321) reported no mortality of three adult
Dusky Gopher Frog, R. sevosa, during a prescribed fire, also sug-
gesting that R. capito are not highly vulnerable to fire. These ob-
servations highlight the importance of heterogeneous fire, which
allows animals to take shelter in unburned areas when no other
refugia are available.

The Florida Fish and Wildlife Conservation Commission pro-
vided funding for the radio-telemetry study on R. capito.

Submitted by ELIZABETH A. ROZNIK, Department of Wild-
life Ecology and Conservation, University of Florida, Gainesville,
Florida 32611, USA (e-mail: eroznik@ufl.edu); and STEVE A.
JOHNSON, Department of Wildlife Ecology and Conservation,
Univ. Florida-IFAS Plant City Campus, Plant City, Florida 33563,
USA (e-mail: tadpole@ufl.edu).
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RANA CATESBEIANA (American Bullfrog). DIET. On 2 Janu-
ary 2006 we observed Rana catesbeiana ingesting a native Hai-
tian tree frog, Osteopilus dominicensis. The incident took place in
an area of canal runoff near Hospital Albert Schweitzer in
Deschapelle, Haiti at 2130 h. In Haiti, R. catesbeiana is an exotic,
invasive species (Schwartz and Henderson 1988. Milwaukee Publ.
Mus. Contr. Biol. Geol. No. 74, 264 pp.). Rana catesbeiana were
first reported in Haiti in 2002 by the Invasive Species Specialist
Group (ISSG). Surprisingly, R. catesbeiana is not listed as an in-
vasive species threat in the Caribbean (Kairo and Ali 2003. Rept.
to the Nature Conservancy. CAB International, Trinidad and To-
bago). In other areas, introduced R. catesbeiana may be respon-
sible for significant levels of predation on native anurans and other
aquatic herpetofauna (Rosen and Schwalbe 1995. In Laroe et al.
[eds.], U.S. Dept Interior, Natl. Biol. Serv., Washington, D.C. 530
pp.). Until recently, the range overlap of R. catesbeiana with any
member of the genus Osteopilus has been limited to the Carib-
bean. However, the latest northward expansion of O.
septentrionalis in Florida, USA has brought these two species to-
gether (P. Moler, pers. comm.). Thus, opportunities for such a
predatory observation have been limited and this observation rep-
resents the first documented case of R. catesbeiana preying on a
member of the genus Osteopilus. The R. catesbeiana appeared to
foam at the mouth while ingesting the O. dominicensis, probably
due to the toxic skin secretions, but this reaction did not appear to
deter the act of ingestion. Several male and female R. catesbeiana
were encountered at this site suggesting establishment in the im-
mediate area.

We thank Becky and Ted Crosby of the Crosby Fund for Hai-
tian Education for giving us the opportunity to visit Haiti.

Submitted by ALETRIS NEILS and CHRIS BUGBEE (e-
mail: cbugbee@ftcrosby.com), School of Natural Resources and
Environment, University of Florida, Gainesville, Florida 32611,
USA.

RANA CATESBEIANA (American Bullfrog). PREY. Rana
catesbeiana is known to be an efficient predator of small verte-
brates. Although amphibians can make up a large part of the diet,
predation on snakes has been noted by several authors. Here we
report Liophis p. poecilogyrus as prey of a female R. catesbeiana
(SVL 109.2 mm). The frog was collected by S. L. Lima on 17 Aug
1983, in the municipality of Coimbra, Minas Gerais State, south-
eastern Brazil. The frog was fixed opened to show the whole prey
(Fig. 1). The snake (TL 336.1 mm) was well preserved and its tail
was hanging out of the frog’s mouth, suggesting that it was swal-
lowed just before collection. Liophis poecilogyrus is a terrestrial
snake that feeds on anurans. It is well distributed over South
America, with diurnal and nocturnal habits.

Rana catesbeiana is a nonnative species in Brazil, where it was
introduced in the 1930s for commercial harvest. Because of poor
management practices and high survival of individuals in wild
habitats, this species established feral populations in many regions
of the country. The voucher specimens currently  are deposited at
Museu de Zoologia João Moojen, Universidade Federal de Viçosa,
Viçosa, Minas Gerais State, Brazil (R. catesbeiana MZUFV 202,
Liophis p. poecilogyrus MZUFV 1380).

We thank Jorge A. Dergam for his comments on this note.

Submitted by EMANUEL T. DA SILVA, HENRIQUE C.
COSTA, and RENATO N. FEIO, Departamento de Biologia
Animal, Universidade Federal de Viçosa, 36571-000 Viçosa, Minas
Gerais State, Brazil (e-mail: etsbio@yahoo.com.br).

FIG. 1. Rana catesbeiana ingesting Osteopilus dominicensis.

FIG. 1. A female Rana catesbeiana (MZUFV 202) showing a whole
specimen of Liophis p. poecilogyrus in its stomach.
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RANA SPHENOCEPHALA (Southern Leopard Frog) and
SCAPHIOPHUS HOLBROOKII (Eastern Spadefoot). REPRO-
DUCTIVE BEHAVIOR. Southern Leopard Frogs are most ac-
tive in the winter and spring, and Eastern Spadefoots are explo-
sive breeders stimulated by heavy rainfall events (Ashton and
Ashton 1988. Handbook of Reptiles and Amphibians in Florida.
Part III: The Amphibians. Windward Publ. Co., Miami. 191 pp.).
In Florida, both species can be found breeding in the same wet-
land, especially in the fall or winter months. Here I report a case
of inter-species amplexus following a heavy rain in early Febru-
ary.

From 1–2 February 2007, ca. 7 cm of rain fell in Micanopy,
Alachua County, Florida, USA. On the night of 2 February a cho-
rus composed of Pseudacris crucifer (Spring Peeper), P. ocularis
(Little Grass Frog), Rana grylio (Pig Frog), and R. sphenocephala
was heard in an ephemeral wetland ca. 6 km E of Micanopy.
Scaphiopus holbrookii were not heard at this location, although
large numbers were heard and seen in nearby wetlands. Several R.
sphenocephala were observed in amplexus within the wetland,
including one male (48.5 ± 0.1 mm SVL, 9.5 ± 0.5 g) that had
amplexed a male S. holbrookii (46.1 ± 0.1 mm SVL, 7.7 ± 0.5 g).
The pair was found floating near emergent vegetation in 0.5–0.75
m of water at ca. 2130 h. When approached, the R. sphenocephala
attempted to escape, but I easily captured the pair and relocated
them to shallow water for a photograph.

Aside from missed feeding and reproductive opportunities, the
cost of inter-species amplexus may include increased predation
risks. Encountered pairs of amplexed R. sphenocephala attempted
escape by swimming together. The S. holbrookii amplexed by the
R. sphenocephala remained motionless throughout the encounter.
Several active Agkistrodon piscivorus (Cottonmouth) were ob-
served in the wetland.

Submitted by J. MICHAEL BUTLER, Division of Herpetol-
ogy, Florida Museum of Natural Sciences, University of Florida,
Gainesville, Florida 32601, USA.

SMILISCA SORDIDA (Drab Tree Frog). PREDATION. Spiders
are well known predators of frogs (Brasileiro and Oyamaguchi
2006. Herpetol. Rev. 37:451; da Costa et al. 2006. Herpetol. Rev.
37:337–338; Formanowicz et al. 1981. Herpetologica 37:125–129;
Prado and Borgo 2003. Herpetol. Rev. 34:238–239). Herein I report
a case of spider predation on Smilisca sordida. On 22 Jan 2005 at
1955 h, in the Refugio de Vida Silvestre, Golfito (Costa Rica,
Puntarenas Province, 08°39'N, 83°11'W, ca. 5 m elev.) I observed
an adult male S. sordida being caught and bitten in the chest by
the spider Ancylometes bogotensis (Fig. 1). The frog was 41 mm
SVL, whereas the combined length of prosoma and opisthosoma
of the spider was 21 mm. The frog struggled and tried in vain to
get free by grabbing the spider with its forelegs but stopped moving
and was apparently dead after about 90 sec. After an additional 4
min the spider carried the dead frog into its hide and immediately
started to feed.

I thank the University of Costa Rica for support, and G. Dehling,
M. Dehling, W. Lapinski, and T. Sandner for suggestions.

Submitted by DAVID MATTHIAS DEHLING, Department
of Animal Ecology, Faculty of Biology, Philipps-University of
Marburg, Karl-von-Frisch-Straße, D-35032 Marburg, Germany;
e-mail: Dehling@students.uni-marburg.de.

GYMNOPHIONA

CAECILIA THOMPSONI (Thompson’s Caecilian). MAXIMUM
BODY SIZE. Caecilia thompsoni occurs in northern South
America, specifically in the Magdalena River Valley, Colombia.
Previously, a specimen 1550 mm total length was reported as the
largest caecilian known. The specimen was collected on the
Riomanso Private Natural Reserve, La Dorada municipality, Caldas
Department (Acosta et al. 2006. Rev. Acad. Colomb. Cienc.
30[115]:291–303). Here, I report a new maximum body size for
Caecilia thompsoni from a specimen collected in Victoria munici-
pality (southwestern of the Riomanso Reserve).

On 19 Jan 2006, at 1550 h I collected an adult male C. thompsoni
on the east margin of Casanguillas stream in the vereda El Llano,
Victoria municipality, Caldas Department (5°19'38.8"W,

FIG. 1. Male Rana sphenocephala in amplexus with a male Scaphiopus
holbrooki, from north-central Florida on 2 February 2007.

FIG. 1. Predation on adult male Smilisca sordida (SVL = 41 mm) by
Ancylometes bogotensis (combined length of prosoma + opisthosoma =
21 mm).
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74°50'45.8"N, 328 m elev.). The Casanguillas stream is located in
a pasture with a narrow strip of riparian vegetation (3–5 m wide).
This specimen was 1767 mm total length, exceeding the previous
record of maximum body size for this species by 217 mm. This
specimen increases the range of primary annuli for the species
from 240 to 253 (Lynch 1999. Rev. Acad. Colomb. Cienc. 23 [spec.
suplem.]:317–337). This specimen is the longest caecilian reported.

The specimen is deposited in the Museo de Herpetología
Universidad de Antioquia (MHUA 4432) and was collected under
environmental authority permits obtained by Instituto De Estudios
Ambientales (IDEA) of Universidad Nacional de Colombia Sede
Medellín.

Submitted by JUAN CAMILO ARREDONDO SALGAR
jcas36@gmail.com Museo de Herpetología Universidad de
Antioquia, Instituto de Biología, Universidad de Antioquia,
AA.1226 Medellín, Colombia.

CROCODYLIA

CROCODYLUS INTERMEDIUS (Orinoco Crocodile). JUVE-
NILE FEEDING. Crocodylus intermedius, one of the most criti-
cally endangered species of crocodilians (Rodríguez and Rojas
2003. Libro Rojo de la Fauna Venezolana, IUCN. 2nd ed., Fundación
Polar/PROVITA, Caracas. 472 pp.), inhabiting the Orinoco River
Basin in Venezuela, is the focus of captive breeding and habitat
protection policies (Thorbjarnarson 1988. Proc. World Conf. Breed-
ing Endangered Species Captivity 5:307–314). Few data exist on
the feeding behavior of juvenile crocodiles (C. acutus
[Thorbjarnarson 1989. In Hall [ed.], Crocodiles: Their Ecology,
Management and Conservation, pp. 228–258. Special Publication
of the Crocodile Specialist Group IUCN/SSC. Gland, Switzerland];
C. johnstoni [Webb et al. 1982. Aust. J. Zool. 30:877–899]; C.
niloticus [Games 1990. In Proc. Ninth Working Meeting Croco-
dile Specialist Group. Vol. 1, pp. 251–267. IUCN. Gland, Swit-
zerland]; C. porosus [Taylor 1979. Aust. Wildl. Res. 6:347–359;
Davenport et al. 1990. J. Zool. London 220:569–592]), but no pub-
lished data exist on the feeding behavior of juvenile C. interme-
dius. Hence, here I report an observation of juvenile C. interme-
dius feeding.

I made the observation at Fundo Pecuario Masaguaral, a cattle
ranch with a crocodile farm (Blohm 1982. In Proc. Fifth Working
Meeting IUCN/SSC Crocodile Specialist Group, pp. 267–285.
Gland, Switzerland) in the State of Guárico in the Central Llanos
of Venezuela (8°34'N, 67°35'W; elev. 60–75 m). The Central Ll-
anos are lowlands (below 75 m elevation) with a well-defined wet
season (May–Nov) dominated by open grasslands interspersed with
deciduous forests (Troth 1979. In J. Eisenberg [ed.], Vertebrate
Ecology in the Northern Neotropics, pp.17–30. Smithsonian Inst.
Press, Washington, DC). At 2000 h (at night), I encountered a ju-
venile C. intermedius (ca. 2.5 months old, 38 cm total length) hold-
ing an adult dead male Bufo granulosus (ca. 4.5 cm SVL) with its
jaws in a water-filled truck track ca. 9 cm deep on an unpaved
road. The juvenile C. intermedius was in the water, with only its
head above the surface, holding the dead toad with its jaws, which
first I noticed when I captured the juvenile. The toad was flaccid,
belly down, head inward, body axis almost parallel to the C. inter-
medius’ jaws axis, with only the toad’s hind legs being visible
outside the C. intermedius’ jaws. The juvenile C. intermedius dis-

carded the toad following capture, presumably because it has been
disturbed.

Bufo granulosus males usually call from the ground around
puddles (Hoogmoed and Gorzula 1979. Zoologische Mededelingen
54:183–216), so the male Bufo may have been vocalizing. The
juvenile C. intermedius escaped from an enclosure two months
before this observation was made but displayed no signs of injury
or starvation, suggesting that it was feeding regularly on its own.
The juvenile was subsequently returned to its enclosure.

Submitted by ZAIDA TÁRANO, Instituto de Biología Experi-
mental, Universidad Central de Venezuela, Apartado 47106,
Caracas 1041A, Venezuela; e-mail: ztarano@reacciun.ve.

PALEOSUCHUS TRIGONATUS (Schneider’s Smooth-fronted
Caiman). PREDATION. Crocodilians, opportunistic predators that
eat almost any animal they capture, have diets that vary with age,
size, habitat, season, year, and prey availability (Da Silveira and
Magnusson 1999. J. Herpetol. 33:181–192; Campos 2004.
Herpetol. Review 32:140–141). Paleosuchus trigonatus, a small
caiman that lives along rainforest streams in Amazonia (Magnusson
1991. J. Herpetol. 25:41–48), is fairly abundant and has a rela-
tively broad distribution. Still, it is rarely observed and data on its
foraging behavior are few. Although P. trigonatus juveniles and
adults are known to consume vertebrates such as small fish, birds,
reptiles and mammals (Magnusson et al. 1987. J. Herpetol. 21:85–
95), no reports exist of it preying on Bufo marinus. Hence, we
describe a predation event by P. trigonatus on B. marinus from
northern Brazil.

We made these observations on the night of 28 July 2005 at a
small forest lake near the municipality of Curionópolis, State of
Pará, Brazil (06°26'2"S, 49°42'59"W, datum: South America 69;
elev. 625 m). At 1905 h, we observed an adult (ca 100 cm SVL) P.
trigonatus that was moving slowly through the water approach
the shore and capture an adult B. marinus (19 cm SVL) 40 cm
above the shoreline. After capturing the toad, the caiman took it to
water, but remained at the surface. It then proceeded to elevate its
head above the water up to the front arms (ca. 25 cm), and bring-
ing its head down rapidly, slamming its prey on the shoreline mar-
gin. This process lasted 20 min. This behavior continued until the
caiman had broken off the toad’s right leg, and a small piece of the
body and the right arm; these were subsequently swallowed. Dur-
ing dismemberment the rest of the B. marinus’s body had been
thrown onto shore ca. 30 cm from the water margin, where they
remained for ca. 10 min. After the caiman had swallowed the first
portion of the toad, it retrieved the remains, dragged them back
into the water and immediately swallowed them. The entire pre-
dation episode took ca. 35 min. After finishing, the P. trigonatus
sought refuge near some downed branches from a dead tree in the
middle of the lake.

Submitted by VINÍCIUS BARBOSA DE ASSIS, Solar da
Lagoa rua Bernardo Guimarães 1756/01, Belo Horizonte, Minas
Gerais, Brazil (e-mail: vinireptil@task.com.br); and THIAGO
DOS SANTOS, Universidade de Itaúna, Rod. MG 431, Trevo
Itauna, 35680-142, Pará de Minas, Minas Gerais, Brazil (e-mail:
thiagodsantos@hotmail.com).
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TESTUDINES

APALONE SPINIFERA (Spiny Softshell). PREDATION. On 2
March 2007, we observed an Eastern Screech Owl (Otus asio) in
a Wood Duck nest box on the bank of Tippo Bayou on Tallahatchie
National Wildlife Refuge, ca. 5 km E Philipp, Tallahatchie County,
Mississippi, USA (90°8'35.23"W, 33°45'44.94"N) that had par-
tially eaten a juvenile Apalone spinifera spinfera × A. s. hartwegi
ca. 49 mm in shell diameter. Most hunting by Screech Owls is
nocturnal but can be crepuscular, as well as occasionally diurnal
(Spendlow 1979. N. Am. Bird Bander 1979:111). They are sit-
and-wait hunters that usually make straight-line perch-to-prey
strikes (Gehlbach 1994. The Eastern Screech-Owl: Life History,
Ecology, and Behavior in Suburbia and the Countryside. Texas
A&M Univ. Press, College Station, Texas. 302 pp.). The owl had
apparently caught the turtle and brought it back to the Wood Duck
box to consume it. When first observed, the owl had eaten the
head, three of the legs, and the tail. The remaining leg had been
consumed and the shell was desiccated when the box was inspected
again on 17 March.

Turtles have not heretofore been reported in the diet of Screech
Owls (Gehlbach 1995. In A. Poole and F. Gill [eds.], The Birds of
North America, No. 165, Academy of Natural Sciences, Philadel-
phia, and The American Ornithologists’ Union, Washington, D.C.;
http://bna.birds.cornell.edu/BNA/account/Eastern_Screech-Owl/
FOOD_HABITS.html, accessed 23 March 2007). Likewise,
Screech Owls have not been reported previously as predators of
A. spinifera (Carr 1952. Handbook of Turtles. Cornell Univ. Press,
Ithaca, New York. 542 pp.; Ernst et al. 1994. Turtles of the United
States and Canada. Smithsonian Inst. Press, Washington, DC. 548
pp.; Moler 2007. In P. A. Meylan [ed.], Biology and Conservation
of Florida Turtles, pp. 173–177. Chelonian Res. Monogr. 3, Che-
lonian Res. Found., Lunenburg, Massachusetts). This is the first
report of A. spinifera predation by an Eastern Screech Owl, and
this owl as a predator of a freshwater turtle.

Submitted by REBECCA L. ROSAMOND, North Mississippi
Refuges Complex, U.S. Fish and Wildlife Service, 2776 Sunset
Drive, Grenada, Mississippi 38901, USA; and JOSEPH C.
MITCHELL, Department of Biology, University of Richmond,
Virginia 23173, USA (e-mail: dr.joe.mitchell@gmail.com).

EMYS ORBICULARIS (European Pond Turtle). NEST
PREDATION. On 18 September 2006 a predated nest of Emys
orbicularis was found on a track near the Arnoia River, Ourense
province, northwestrern Spain. Fragments of eggshells were visible
within one meter of the hole. A hatchling turtle remained inside
the hole, and a small stick was used to get the hatchling out of the
nest. Because the nest was positioned between stones, the predator
had apparently not been able to reach the bottom of the nest.

Several feces, found near the nest hole and on the track, contained
grapes and insects, and presumably were those of a Red Fox (Vulpes
vulpes). V. vulpes is a suspected predator on nests and hatchlings
of E. orbicularis in Spain (Andreu and Lopez-Jurado 1998. In
Fauna Iberica. Museo Nacional de Ciencias Naturales, Madrid.;
Salvador and Pleguezuelos 2002. Reptiles Españoles. Canseco
Eds.). Wild Boars (Sus scrofa) and Badgers (Meles meles) are also

potential predators of nesting female turtles, eggs, and hatchlings,
but in this case it seems likely that V. vulpes was the nest predator.

Submitted by CESAR AYRES, Laboratorio de Ecologia
Evolutiva, Escuela Universitaria de Ingenieria Tecnica Forestal,
Campus Universitario A Xunqueira, 36005 Pontevedra, Spain; e-
mail: cesar@herpetologica.org.

GLYPTEMYS INSCULPTA (Wood Turtle). CARRION-FEED-
ING. Glyptemys insculpta has been referred to as an opportunis-
tic omnivore (Harding and Bloomer 1979. Bull. New York
Herpetol. Soc. 15:9–26). Although carrion is sometimes listed
among dietary items for the this species (DeGraaf and Rudis 1983.
Amphibians and Reptiles of New England. University of Massa-
chusetts Press, Amherst), observations of carrion-feeding seem to
be limited. Surface (1908. Zool. Bull. Div. Zool. Pennsylvania
Dept. Agri. 6:105–196) found bird remains in two G. insculpta
stomachs in Pennsylvania and attributed these to scavenging on
dead material. Harding and Bloomer (1979, ibid.) and Farrell and
Graham (1991. J. Herpetol. 25:1–9) both report the species con-
suming dead fish. Walde et al. (Can. Field-Nat. 117:377–388) ob-
served Wood Turtles fighting over and eating carrion, including
mice, toads (Bufo americanus) and fish. On several occasions
turtles were observed with feathers in their mouths. Here we re-
port an observation of a G. insculpta feeding on the remains of a
fresh, road-killed, White-tailed Deer (Odocoileus virginiana).

On 30 May 2007, a White-tailed Deer, road-killed the previous
day, was field-dressed and disposed of by wildlife technicians off
a woods road at North Branch, New Brunswick, Canada
(46°10'22"N, 65°15'51"W). The disposal site was about 10 m from
the Canaan River, with two small brooks nearby. Approximately 2
h following disposal, two of us (DB and KE) returned to the site
and observed an adult female G. insculpta (estimated carapace
length ca. 180 cm) feeding on the carcass. When first encoun-
tered, the turtle had a piece of muscle tissue in its mouth. It con-
tinued feeding for about 1 minute while under observation, during
which time it was photographed. The turtle was then picked up
and briefly examined; when returned to the ground the turtle moved
quickly towards the nearest water.

This observation provides additional evidence of the carrion-
feeding proclivity of G. insculpta. It also suggests that road-killed
vertebrates should not be overlooked as a potential source of mor-
tality, where the presence of such might encourage turtles to lin-
ger on highways.

Submitted by DONALD F. MCALPINE, Natural Science De-
partment, New Brunswick Museum, 277 Douglas Avenue, Saint
John, New Brunswick, Canada, E2K 1E5; DANIEL BEATTIE
and KEN EAGLES, Fish and Wildlife Branch, Department of
Natural Resources, P.O. Box 6000, Fredericton, New Brunswick,
Canada E3B 5H1.

GOPHERUS AGASSIZII (Desert Tortoise). FOOD/MECHANI-
CAL INJURY. During a long-term growth study on Gopherus
agassizii growth rates, tortoises have been captured annually since
1964 in Rock Valley, Nevada Test Site, Nye County, Nevada, USA
(Medica et al. 1975. Copeia 1975:630–643; Turner et al. 1987.
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Copeia 1987:974–979). On two occasions we noted mechanical
injury caused by grass seeds, a phenomenon apparently not previ-
ously documented. Two tortoises captured 24–25 June 1998 (one
subadult and one adult male) exhibited swelling below the eye
and posterior to the junction of the upper and lower jaw on both
sides of the head. Two additional tortoises (a subadult and an adult
female) were observed with the identical condition on 16–17 Sep-
tember 1999. We determined that this was caused by a bolus of
plant material (seeds of Red Brome Grass, Bromus madritensis
ssp. rubens) lodged in the junction of the upper and lower jaw on
both sides of the head, resulting in an oval distention of the facial
integument (Fig. 1). The high precipitation that occurred in Rock
Valley during the fall and winter of 1997–1998 (September–March
total 304 mm) resulted in the germination and luxuriant growth of
this exotic annual grass. Desert Tortoises find Red Brome Grass a
palatable food item especially when green (Turner et al. 1984.
Copeia1984:811–820; Nagy and Medica 1986. Herpetologica
42:73–92; Esque 1994. MS thesis, Colorado State University, Ft.
Collins, Colorado), and will also consume it when it when dry if
the tortoise is well hydrated (Nagy and Medica 1986, op. cit.)

Between 1998 and 1999, 4 of the 18 (22%) tortoises recaptured
in Rock Valley exhibited this condition. The damage inflicted to
the jaw by the seeds has persisted for a number of years. In the
two adult animals, any sign of mechanical damage (distended flesh
in the region impacted by the seeds) disappeared after 3 yr in the
female and after 4 yr in the male. After the red brome seeds were
removed in two subadult animals, the distended cheek condition
continued for 4 yr, and additional seed material was removed each
year. Whether the condition is permanent in subadults or might
reappear in adult Desert Tortoises is unknown. Three of the tor-
toises were consumed by predators in 2003, but one subadult tor-
toise survived through 2004. Its distended mandibular region was
still impacted and additional red brome seed material was removed
5 yr after it was first observed with the condition. This bolus of
wedged seed material was moist and appeared to be starting to
decompose when removed (Fig. 1).

When Red Brome Grass and the related Cheatgrass (Bromus
tectorum) senesce, the mature seeds have sharp pointed florets
that can injure livestock and wildlife species (Crampton 1974.
Grasses in California. University of California Press, Berkeley.178
pp.; Currie et al. 1987. J. Range Manag. 40:547–550; McCrary
and Bloom 1984. J. Wildl. Manag. 48:1005–1008; Upadhyaya et
al. 1986. Can. J. Plant Sci. 66:689–709; Bossard et al. 2000. Inva-
sive Plants of California’s Wildlands. University of California
Press, Berkeley. 360 pp.). We have also observed a Red Brome
seed imbedded its full length within the nostril and in another in-
stance impaled in the corner of the eye of Desert Tortoises. These
latter two injuries were observed in Piute Valley, Clark County,
Nevada, also during 1998 (the year that Red Brome production
was extremely good in Nevada).

We do not know how common injury to Desert Tortoises from
Red Brome seeds might be. However, both species of Bromus have
become widespread throughout the Mojave Desert since the 1960s
(Shields et al. 1963. Ecology 44:697–707; Beatley 1966. Ecology
47:548–554; Hunter 1991. Great Basin Nat. 51:176–182) and have
increased dramatically in vast areas that have burned in recent
years (Brooks and Esque 2002. Chelon. Cons. Biol. 4:330–340).
Once invasive annual plants dominate Mojave and Sonoran Desert

habitat, an invasive plant-fire regime cycle can be established
(Esque et al. 2002. In T. R. Van Devender [ed.], The Sonoran Desert
Tortoise: Natural History, Biology and Conservation, pp. 312–333.
University of Arizona Press and Arizona-Sonora Desert Museum,
Tucson, Arizona; Brooks et al. 2004. BioScience 54:677–688). In
2005, over one million acres of Mojave Desert habitat burned in
southern Nevada (Young and Clements 2006. Rangelands 28:10–
15). Of that burned area ca. 400,000 acres were considered poten-
tial G. agassizii habitat of which 32,000 acres were within Desert
Tortoise critical habitat (Prentice 2006. Desert Tortoise Council
Symposium, Tucson, Arizona). The consequent increase in Red
Brome Grass might pose both a habitat degradation issue as well
as a health risk if tortoises are affected at rates similar to what we
observed in Rock Valley.

We thank P. S. Corn, K. Nussear, and K. J. Phillips for review-

FIG. 1. Upper: Normal head (A) and abnormal head with impacted
maxillary region (B). Lower: Impacted maxillary region with inset of the
bolus of Red Brome seeds Bromus madritensis ssp. rubens.
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ing this note. Additionally, we thank the numerous dedicated indi-
viduals that have volunteered to assist in the recapture of the Rock
Valley Desert Tortoises particularly, J. Burroughs, M. Burroughs,
P. Greger. We thank K. Murphy, K. Drake, K. Nolte, and M. Walden
for preparing the figures. This study was conducted under Fish
and Wildlife Service, U.S. Threatened Species Permit TE 759747,
and Nevada Division of Wildlife Permits S-21692, S-24391, and
S-28154 issued to (PAM). We gratefully acknowledge the U.S.
Department of Energy, National Nuclear Security Administration
for continued access to the study area.

Submitted by PHILIP A. MEDICA, U.S. Geological Survey,
Western Ecological Research Center, 160 North Stephanie Street,
Henderson, Nevada 89074, USA (e-mail: pmedica@usgs.gov); and
SARA E. ECKERT, Pennsylvania State University, University
Park, Pennsylvania 16802, USA (e-mail: see11@psu.edu).

NATATOR DEPRESSUS (Flatback Sea Turtle). HABITAT.
Natator depressus are presently believed to occupy habitats with
soft substrata during all phases of their lives, almost exclusively
in turbid shallow inshore waters (Limpus et al. 1983. Aust. Wildl.
Res. 10:557–561; Walker 1990. J. Herpetol. 25:246–248), and to
our knowledge have not previously been documented inhabiting
hard substrata such as coral reefs, rocky reefs, or mangroves. Here
we report a potentially extended range of habitat use that may
include rocky reefs and/or mangroves, as surmised by the pres-
ence on the carapace of turtles of two species of hard substratum
epibionts characteristic of rocky reefs and mangrove forests.

We identified the epibionts attached to the carapace of N.
depressus while they were ashore nesting on a 2 km long sandy
beach near Cape Domett, northern Western Australia (14°48.1'S,
128°24.5'E). Epibionts were present on 28.9% of turtles (N = 142).
They consisted of three species of barnacle (Crustracea:
Cirrepedia), Chelonibia testudinaria (Linnaeus, 1758) (19.0%),
Tubicinella cf. cheloniae Monroe & Limpus, 1979 (4.2%) and
Amphibalanus amphitrite (Darwin, 1854) (1.4%), and one spe-
cies of rock oyster (Bivalvia: Ostreidae), Booneostrea cucullina
(Deshayes, 1836) (7.0%). Thick mud was present on the carapace
of 11.3% of turtles, with light mud present on a further 3.5% of
turtles.

The barnacle A. amphitrite and the oyster are generalists, the
former inhabiting the intertidal and shallow subtidal zones, where
it lives on many types of natural hard substrata (Stafford and Willan
2007. Is it a Pest? Introduced and Naturalised Marine Animal Spe-
cies of Torres Strait Northern Australia. Queensland Government
Department of Primary Industries and Fisheries, Cairns. 33 pp.)
and mangrove pneumatophores (Bayliss 1993. Mar. Biol. 116:251–
256), as well as piers and vessel hulls (Stafford and Willan 2007,
op. cit.). The oyster B. cucullina has a similar range of depths and
habitat types, including intertidal and shallow subtidal rocky reefs,
estuaries and mangrove forests (including mangrove trunks and
pneumatophores) (pers. obs). The mud present on the carapaces
of the turtles is consistent with such low energy environments.

Both A. amphitrite and B. cucullina are opportunistic and fast-
growing. Therefore, they are easily capable of achieving their ob-
served shell sizes of 16.0 and 17.8 mm maximum diameter, re-
spectively, within the expected 45 days that N. depressus are within

the nesting area (based on 2.84 nests/season at 16.0 day intervals,
Limpus et al. 1984. Aust. Wildl. Res. 11:579–587). The barnacles
were sexually mature, but the oysters were not. The presence of
these two epibionts on N. depressus indicates that the turtles were
resident within these habitats for sufficient time for the planktonic
larvae of the barnacles and oysters to settle on them, and probably
much longer during which time the barnacles had grown to matu-
rity.

These epibionts provide no information as to whether rocky reefs
or mangrove forests are utilized only during the inter-nesting pe-
riod or whether these habitats are used throughout the juvenile
and adult phases of the turtles’ life cycle. This suggestion of hard
substratum residence by N. depressus highlights the paucity of
information on natural habitats for these turtles in tropical north-
ern Australia and underlines the need for further research.

This research was jointly funded by Charles Darwin University
and the Kimberley Region of the Department of Environment and
Conservation.

Submitted by ANDREA U. KOCH, Faculty of Education,
Health and Science, Charles Darwin University, Northern Terri-
tory, Australia 0909 (e-mail: andrea.koch@cdu.edu.au); and RI-
CHARD C. WILLAN, Museum and Art Gallery of the Northern
Territory, Bullocky Point, Darwin, Northern Territory, Australia
0801 (e-mail richard.willan@nt.gov.au).

LACERTILIA

AMEIVA AMEIVA (Giant Ameiva). PREDATION. Ameiva
ameiva is broadly distributed throughout South America, ranging
from Venezuela and Colombia to Argentina (Vitt and Colli 1994.
Can. J. Zool. 72:1986–2008). In the Cerrado Region, it occupies a
broad range of habitats but is more abundant in areas with some
forest cover (Nogueira 2006. Diversidade e Padrões de Distribuição
da Fauna de Lagartos do Cerrado. PhD dissertation, Universidade
de São Paulo. São Paulo, Brazil. 295 pp.).

During a diurnal raptor road census at 0950 h on 16 October
2006, we observed predation on A. ameiva by the White-tailed
Hawk, Buteo albicaudatus. It took place at the edge of a small
forest fragment, 4 m from an unpaved road on a private farm
(22°12'38"S, 47°55'39"W, datum: Corrego Alegre; elev. 760 m)
located in the municipality of Brotas, Estado do São Paulo, south-
eastern Brazil. When first seen, the B. albicaudatus was perched
on the branch at a height of 2.5 m in a small tree pecking at a
lizard held in its claws. Our approaching car caused the hawk to
fly away without its prey and perch about 10 m away. The lizard,
an adult A. ameiva (170 mm SVL, 362 mm tail, 144 g), was dead
and had extensive damage right below the head, which was nearly
separated from the body.

Buteo albicaudatus is a large (865–1100 g) raptor found in open
areas, hill slopes and other open or sparsely wooded country from
Texas to Argentinean Patagonia (Ferguson-Lees and Christie 2001.
Raptors of the World. Houghton Mifflin Company, New York. 992
pp.). According to Granzinolli and Motta-Junior (Emu, in press)
lizards represented 0.94% (N = 3296) of all prey consumed and
7.19% (N = 7.2 kg) of biomass ingested by B. albicaudatus in Juiz
de Fora, southeastern Brazil. However, all B. albicaudatus prey
lizards found in Juiz de Fora were anguids. Apart from Granzinolli
and Motta-Junior (Emu, in press), no studies addressing White-
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tailed Hawk diet have identified lizards in family level, they just
mention “lizards.”

Removal of the head from the body may be a common strategy
among raptors. Del Royo et al. (1994. Handbook of the Birds of
the World. Vol 2: New World Vultures to Guineafowl. Lynx
Ediciones. Barcelona. 639 pp.) noted that raptors attack the anterior
end of snakes to immobilize the head, presumably reducing risk
of being bitten. Buteo albicaudatus seems to also use this tactic on
lizards. Records of predation on A. ameiva exist for snakes
(Crotalus durissus: Santos and Germano 1996. Herpetol. Rev.
27:143; Oxybelis fulgidus: Fischer and Gascon 1996. Herpetol.
Rev. 204) and for the Burrowing Owl (Athene cunicularia: Tozetti
et al. 2005. Herpetol. Rev. 36:443–444). Our observation adds B.
albicaudatus to its predator set.

The Ameiva ameiva voucher was deposited in the Coleção
Herpetológica Alphonse Richard Hoge, Instituto Butantãn (IBSP
– CRIB 0219). H. Fachin and the staff of Instituto Florestal sup-
ported our fieldwork. M. Hayes provided helpful suggestion on a
previous version of this note. FAPESP (Fundação de Amparo a
Pesquisa do Estado de São Paulo) and FBPN (Fundação o Boticário
de Proteção a Natureza) provided financial support. MAMG ac-
knowledges FAPESP for PhD fellowships. This is publication
number 30 of the “Ecology of the Cerrados of Itirapina” project.

Submitted by MARCO A. M. GRANZINOLLI, FÁBIO M.
BARROS and JOSÉ C. MOTTA-JUNIOR, Departamento de
Ecologia, Instituto de Biociências, Universidade de São Paulo,
C.P. 11461, 05508-900, São Paulo, SP – Brazil; e-mail: (MAMG)
mgranzi@usp.br.

AMPHIBOLURUS MURICATUS (Jacky Dragon). PREDA-
TION. Amphibolurus muricatus is a common agamid found pri-
marily in the coastal heathlands of southeastern Australia (Cogger
2000. Reptiles and Amphibians of Australia. Ralph Curtis Pub-
lishing, Sanibel Island, Florida. 808 pp.). Despite frequently at-
taining high local densities, surprisingly little is known about A.
muricatus ecology. Here, I report several instances of predation
on adult A. muricatus by the monitor lizard, Varanus rosenbergi.

From October 2005 to January 2006, I conducted an extensive
field study on A. muricatus nesting behavior at The Royal Na-
tional Park, New South Wales, Australia (34°04'S, 151°05'E, da-
tum: WGS84, elev. 95–105 m). During this study, radio-transmit-
ters were attached to gravid A. muricatus throughout the nesting
season, and each lizard was relocated hourly until they nested. On
two occasions (25 October and 18 November 2005), gravid fe-
males were preyed upon by large V. rosenbergi within 2 h of re-
lease at the study site. These females may have been released in
proximity of an unnoticed monitor lizard. On two additional oc-
casions (16 and 31 December 2005), gravid females were preyed
upon 2 and 11 days after their respective release dates at the study
site. After each predation event, I was able to locate and observe
each monitor lizard because the transmitters they swallowed con-
tinued to provide a signal. The monitors were not captured, but
based on observations of their body sizes, all four predation events
may have been the result of at least two different V. rosenbergi
(~30 cm and ~50 cm SVL).

Additionally, of 15 A. muricatus study nests unprotected by
chicken wire, two were predated on 25 and 26 October 2005. In

both instances, the nests were dug out and all eggs were com-
pletely gone only one day after nest construction. Potential preda-
tors include small nocturnal marsupials, foxes, cats, or varanid
lizards. However, the varanid-like claw marks in the sand around
the nest sites, and the fact that both nests were preyed upon during
the day strongly suggests varanids were responsible. As I did not
observe predation on these nests, the species responsible could
have been either V. rosenbergi or V. varius. Varanids have previ-
ously been reported to prey on reptile nests (Blamires 2004. Copeia
2004:370–377) as well as other lizard species (King and Green
1979. Copeia 1979:64–70).

Having to carry a transmitter or female reproductive status, as
both factors that can impair mobility or sprint performance (Olsson
and Shine 1999. J. Evol. Biol. 13:263–268), could explain these
predation events. However, considering that only 4 of out 54 gravid
A. muricatus with radio-transmitters were preyed upon, predation
rates on gravid females may be similar even when they lack trans-
mitters. In general, these observations suggest that A. muricatus
(and probably their eggs) contribute to the diet of V. rosenbergi in
this part of their range.

I thank M. Greenlees and R. Shine for comments on this note.

Submitted by DANIEL A. WARNER, School of Biological
Sciences, University of Sydney, Sydney, New South Wales 2006,
Australia; e-mail: dwar7923@mail.usyd.edu.au.

ANISOLEPIS GRILLI (NCN). REPRODUCTION. No data
exist on reproduction for the enyaliinid anoline, Anisolepis grilli.
Hence, we provide preliminary data on its reproduction from south-
ern Brazil. We made these observations in the municipality of
Vacaria, Rio Grande do Sul state (28°33'S, 50°42'W; elev. ca. 900
m). Vacaria is located in a physiographic region known as the
Mountain Top Grasslands in the northeast region of the state. This
is the coldest area in the state with mean temperatures ca. 17°C;
during winter, temperatures may drop as low as -8°C with frost
and occasional snow flurries. Precipitation, 1500–2000 mm annu-
ally, is well-distributed seasonally (Boldrini 1997. Bol. Inst.
Biocienc. [56]:1–39). Two major vegetation associations exist lo-
cally: Brazilian pine (Araucaria angustifolia)-dominated forest and
savanna (Boldrini, op. cit.). Once a month, we visited nine fields
in the savanna association with rocky outcroppings and searched
for reptiles beneath rocks. We recorded data and collected the eggs
from nests of A. grilli on 20 May 2005. All specimens collected
were deposited in the Scientific Collection of the Herpetology
Laboratory of the Universidade Federal do Rio Grande do Sul,
Brazil.

During winter 2005, we found two clutches of A. grilli under a
rock on a transect where all rocks where overturned; this rarely
visited place borders a trail with shrubby vegetation
(28°16'45.94"S, 50°45'50.03"W, datum: SAD69; elev. 948 m). The
depth of the cavity beneath the rock was ca. 25 cm. One clutch
(A) had 6 eggs, 3 were no longer viable; the second clutch (B) had
seven eggs. Soil temperature was 15.6°C (clutch A) and 16.2°C
(clutch B). All eggs had a flexible calcareous shell that was some-
what wrinkled, spherical and averaged ca. 1.5 cm in long axis
diameter. One egg was removed from each nest, opened and the
embryonic stage recorded. Embryos were deposited in the collec-
tion under the numbers DZ 3989 (clutch A) and DZ 3990 (clutch
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B). These embryos were, respectively, 23.8 mm and 22.3 mm SVL.
We also removed one egg from each nest for incubation in the
laboratory; each of the latter eggs was placed in a plastic bag with
substrate from the site for transport to the laboratory. We incu-
bated these eggs by locating them 10 cm away from a 40-watt
light bulb continuously from 23 May 2005 until they hatched. The
individual from clutch A hatched on 30 June 2005 at 27.8 mm
SVL, 54.6 mm tail length, and 0.43 g. The individual from clutch
B hatched on 7 July 2005 at 28.8 mm SVL, 60.4 mm tail length,
and 0.54 g. These individuals were euthanized on 15 July 2005
and were deposited in the aforementioned collection, respectively,
under the numbers DZ 3920 and DZ 3921.

These records are of interest because the few data available on
A. grilli refers to it as arboreal (Lema 1994. Comun. Mus. Ciênc.
Tecnol. PUCRS. 7:41–150). In the present study, we found the
clutches in open savanna, at ca. 1000 m from the nearest Arau-
caria forest. Forested areas within the area we sampled have been
reduced by Pinus plantations, but small areas of Araucaria forest
still exist. Morphology of the species, characteristic of the family
Leiosauridae (long fingers and very long tail), revealed that it has
an unquestionable arboreal habit, but the data presented in this
study suggest that further investigation of the non-arboreal aspects
of A. grilli behavior, of which one appears to be oviposition, is
warranted.

Submitted by MARTIN SCHOSSLER, LAURA
VERRASTRO, and DENISE MELLO MACHADO,
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: (LV)
lauraver@ufrgs.br.

ASPIDOSCELIS TIGRIS TIGRIS (Great Basin Whiptail). DIET.
Aspidoscelis tigris, one of the largest whiptail species in North
America (Stebbins 2003. Western Reptiles and Amphibians, 3rd

ed. Houghton Mifflin, Boston, Massachusetts. 558 pp.), is a wide-
ranging forager known to prey on diverse invertebrates (Pianka
1970. Ecology 51:703–720). Although records exist of A. tigris
preying on small lizards, Sceloporus graciosus is not among the
reported prey. We report the first observation of predation on S.
graciosus by A. tigris.

At 1155 h on 8 July 2006 (sunny, hot [air temperature just over
41°C]), while looking for lizards just east of Ubehebe Crater
(37°01'04"N, 117°26'38"W, datum: NAD83; elev. 2260 m), Death
Valley National Park, we observed an adult A. tigris (ca. 320 mm
total length) foraging on an open slope with a sand/gravel sub-
strate. We followed the A. tigris until it took refuge in the shade of
a shrub, approached it to ca. 1 m and then remained motionless;
based on its behavior, the lizard did not seem disturbed by our
presence. At 1159 h, the A. tigris began searching for prey and
dug into the sand around the base of the shrub. Almost instantly, a
ca. 70 mm total length S. graciosus appeared, fled toward us, and
the A. tigris almost as rapidly caught it at mid-body, but closer to
the hind limbs. For a few seconds, the S. graciosus vigorously
tried to escape but the A. tigris kept a firm hold, and shook and
chewed it repeatedly. Once the S. graciosus ceased struggling, the
A. tigris began to swallow it hind end first. During the process, the

tail of the S. graciosus broke, dropping on the sand. After swal-
lowing the S. graciosus, the A. tigris began to investigate the nearby
substrate with its tongue. When the A. tigris found the dropped
tail, this was also swallowed. After ingestion at 1201 h, the A.
tigris remained under the shrub but in a sunny patch. The entire
predation event took just under 2 min; during this time, the A.
tigris remained < 50 cm from the base of the shrub.

We took 20 photos to document the process; some of them are
presented in Fig. 1. We thank J.-F. Desroches and M. P. Hayes for
useful comments.
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CARLIA GRACILIS (Slender Rainbow Skink) and
GLAPHYROMORPHUS DARWINIENSIS (Darwin Skink).
FEEDING AGGREGATION. Lizards of the Indo-Australian
skink genera Carlia and Glaphyromorphus are small terrestrial
insectivores (Greer 1989. The Biology and Evolution of Austra-
lian Lizards. Surrey Beatty & Sons, Chipping North, New South
Wales, Australia. 264 pp.). Feeding aggregations in these genera
are unreported. Here, I provide an observation of a multi-species
feeding aggregration of members of these two genera from north-
ern Australia.

At 0830 h on 30 October 2004, over 30 lizards were observed
feeding on alate termites in an open patch of leaf litter in a subur-
ban garden in Darwin, Northern Territory, Australia (UTM:
701480E, 8629686N, datum: WGS84; elev. 10 m). The site was
observed from a distance of 4 m using a pair of 10 × 42 binocu-
lars. Six lizard species were recorded feeding in an area 4 m ×

FIG. 1. A large Aspidoscelis tigris preying on a Sceloporus graciosus:
a) Swallowing process, hind parts first; b) Note the tail of the S. graciosus
just under the whiptail’s head; c) Termination of swallowing the S.
graciosus; and d) A. tigris swallowing the tail of the S. graciosus found
on the sand.
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3 m: Carlia gracilis (ca. 20 sightings, precise number of individu-
als unknown), Glaphyromorphus darwiniensis (ca. 10 sightings),
Glaphyromorphus douglasi (1 individual), Lophognathus
temporalis (a female or juvenile male), and Hemidactylus frenatus
(2 individuals). The Glaphyromorphus darwiniensis and C. gra-
cilis were observed feeding together separated by less then a body
length; occasionally upon contacting or nearly contacting another
individual, a skink would flee a short distance (< 20 cm). Other-
wise, I observed no aggressive behaviour even though I had ob-
served intraspecific chasing and fighting in these two species at
the same location earlier in the year. Winged termites were abun-
dant in the air and lizards took these when they landed on leaves,
the adjacent shed wall and the leaves of palm saplings < 10 cm
above the ground. Observations were made until 0850 h, at which
time termite numbers in the air had declined to nearly zero and the
number of lizards visible was likewise reduced. A pitfall trapline
5 m long with 3 pitfall traps ca. 13 m from the location of the
feeding aggregation yielded no captures that day; for 36 opera-
tional days between 29 September and 20 December 2004, I cap-
tured an average of 0.81 lizards per day, indicating that the afore-
mentioned feeding aggregation represented a local high-density
circumstance.

Submitted by J. LINDLEY MCKAY, Biodiversity Conserva-
tion Division, Northern Territory Department of Natural Resources,
Environment and the Arts, PO Box 496, Palmerston, Northern
Territory, 0831, Australia; e-mail: james.mckay@nt.gov.au.

CERCOSAURA ARGULUS (White-lipped Cercosaura). EN-
DOPARASITES. Cercosaura argulus occurs in French Guiana,
Colombia, Ecuador, Peru, Bolivia, and Brazil (Avila-Pires 1995.
Lizards of Brazilian Amazonia [Reptilia: Squamata], Zoologische
Verhandelingen National Natuurhistorisch Museum, Leiden, Neth-
erlands. 706 pp.). In Peru, it has been recorded in the Departments
of Amazonas, Huánuco, Loreto, Madre de Diós and Pasco (Lehr
2002. Amphibian und Reptilien in Peru, Die Herpetofauna entlang
des 10. Breitengrades von Peru: Arterfassung, Taxonomie,
ökologische Bemerkungen und biogeographische Beziehungen,
Natur und Tier – Verlag GmbH. Münster, Germany. 208 pp.). To
our knowledge, no reports exist of helminths in C. argulus. The
purpose of this note is to establish an initial helminth list for C.
argulus by reporting it as a host for nematodes in Peru.

Five C. argulus (4 females, 1 male: mean SVL = 38 mm ± 4.3
SD, range: 33–43 mm) collected in 1963 or 1972 from Loreto
Department, Peru, were borrowed from the Texas Cooperative
Wildlife Collections (TCWC), Texas A&M University, College
Station, Texas. Four (TCWC 36724, 36725, 38144, 41833) were
from the vicinity of Moropon, on Río Nanay (3°43'S, 73°14'W,
datum: WGS84; elev. 100 m), one (TCWC 39038) was from
Mishana, on Río Nanay (3°52'S, 73°29'W; elev. 100 m). The
esophagus, stomach, small and large intestines were opened and
separately examined for helminths under a dissecting microscope.
The body cavity was also examined for helminths. Four species of
nematodes, Oswaldocruzia peruensis (two adult males in the small
intestine of TCWC 41833), Physaloptera sp. (three larvae in the
stomach of TCWC 36724, one larva in the large intestine of TCWC
36725, one larva in the small intestine of TCWC 38144), uniden-
tified cosmocercid (one mature female each in the small intestine

of TCWC 36725 and 41833), unidentified acuariid (one larva in
the small intestine of TCWC 39038). Nematodes were deposited
in the United States National Parasite Collection (USNPC),
Beltsville, Maryland as: Oswaldocruzia peruensis (99356); Physa-
loptera sp. (99359); acuariid (99357); cosmocercid (99358).

Oswaldocruzia peruensis was described from Sternocercus
roseiventris from Peru (Ben Slimane et al. 1995. Bull. Mus. Nat.
Hist. Nat. 17:77–82). Bursey et al. (2005. Comp. Parasitol. 72:50–
68) also found it in Anolis punctatus from Peru. Larvae of Physa-
loptera sp. and the Acuariidae are common in amphibians and
reptiles (Goldberg et al. 1993. Bull. S. California Acad. Sci. 92:43–
51). Insects act as intermediate hosts (Anderson 2000. Nematode
Parasites of Vertebrates: Their Development and Transmission.
CABI Publishing, Wallingford, Oxon, U.K. 650 pp.); thus
physalopteran and acuariid larvae might be expected in any insec-
tivore. Examination of a male is needed to identify cosmocercid
nematodes to species. Infection is direct with no intermediate host
utilized (Anderson, op. cit.). Oswaldocruzia peruensis, Physa-
loptera sp., acuariid and cosmocercid nematodes in C. argulus are
new host records.

We thank Toby Hibbitts (Department of Wildlife and Fisheries,
Texas A&M University) for permission to examine specimens and
Sarah Goldsberry and Cassie Ho (Whittier College) for assistance
with dissections.
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CNEMIDOPHORUS NATIVO (NCN). PREDATION.
Cnemidophorus nativo is a parthenogenetic whiptail lizard endemic
to restingas (coastal sand dune habitats covered with herbaceous
and shrubby vegetation) in the states of Bahia and Espírito Santo,
Brazil (Rocha et al. 1997. Herpetologica 53:374–352). Some in-
formation has been published on its ecology (e.g., Bergallo and
Rocha 1994. Australian J. Ecol. 19:72–75; Menezes et al. 2004. J.
Herpetol. 40:280–282), but data on its predators are lacking. Dur-
ing a herpetological survey of Parque Estadual Paulo Cesar Vinha
(PEPCV), a largely undisturbed restinga in the municipality of
Guarapari, Espírito Santo, Brazil (20°35'S, 40°24'W; near sea
level), we obtained data on two native predators of C. nativo. Here,
we report on two observations of predation by the colubrid snake
Philodryas patagoniensis and one observation of predation by the
tropidurid lizard Tropidurus torquatus.

We observed predation attempts by P. patagoniensis on each of
27 December 2005 and 13 January 2006. Both observations were
made between 1100 and 1200 h, which correspond, in part, to the
interval of highest activity by C. nativo in this area (PLP, unpubl.
data). The first observation was made on a sunny day in a forest
trail developed for human access to the beach. The trail, ca. 2–3 m
wide, cuts through a ca. 1.5 km of forested area. When found, the
snake was coiled around the lizard, which was immobilized in a
head down position, and the snake was grasping its tail (Fig. 1).
During photography of the event, we disturbed the snake, which
took flight immediately, leaving the lizard on the ground. The
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whiptail remained motionless for a few seconds then also fled.
The second observation was made in a shrubby vegetation-domi-
nated portion of the PEPCV. In this case, we only had the time to
see the C. nativo (certainly an adult based on its size) hanging
from the mouth of the snake before it retreated into an area with
taller vegetation still holding the lizard.

Philodryas patagoniensis is mainly a terrestrial species known
to prey on a variety of vertebrates (Marques et al. 2001. Serpentes
da Mata Atlântica: Guia Ilustrado para Serra do Mar. Holos,
Ribeirão Preto, São Paulo, Brazil. 184 pp.). Gonzaga et al. (1997.
Herpetol. Rev. 28:154) and Rocha and Vrcibradic (1998. Ciência
e Cultura 50:364–368) published a few data on the food habits of
this species in a restinga habitat, mentioning scincid lizards
(Mabuya spp.), a Four-eyed Opossum (Metachirus nudicaudatus),
and nestlings of an emberezid bird (Coereba flaveola) as prey.
This represents the first report of P. patagoniensis predation on C.
nativo.

At 1100 h on 25 January 2006, we observed a large (ca. 10 cm
SVL) adult Tropidurus torquatus preying on an adult C. nativo.
When first found, the C. nativo was in the tropidurid’s mouth, but
was clearly still alive and seemed to be attempting to release itself
from its predator. The T. torquatus fled with the whiptail in its
mouth immediately after noticing our presence, and we did not
see the outcome of the event. Tropidurus torquatus is an ambush-
foraging lizard known to feed on diverse prey, but mainly
arthropods (e.g., Bergallo and Rocha, op. cit.), but may also con-
sume plant material (e.g., Teixeira 2001. Atlantica, Rio Grande
23:77–84; Rocha et al. 2002. Brazilian J. Biol. 62: 285–291), other
lizards (e.g., Araújo 1991. Rev. Brasileira Biol. 51:857–865;
Teixeira, op. cit.) and even small mammals (J. L. Gasparini and
PLP, unpubl. data) in its diet. However, this is the first report of C.
nativo as prey.

We thank J. L. Gasparini and D. Pavan for guidance and assis-
tance during the work at PEPCV. A. C. Pavan made her photo-
graphs available, R. Montesinos helped in the fieldwork, and D.
Vrcibradic provided helpful suggestions on the manuscript. Fel-
lowships from the Conselho Nacional de Desenvolvimento
Científico e Tecnológico (PIBIC/CNPq) supported both authors.
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CNEMIDOPHORUS OCELLIFER (Brazilian Whiptail Lizard).
FORAGING BEHAVIOR. Climbing behavior has been described
for a number of lizards, but these represent primarily arboreal or
semi-arboreal species (Pianka 1973. Ann. Rev. Ecol. Syst. 4:53–
74; Vitt and Zani 1998. J. Trop. Ecol. 14:63–86). However, except
for the genus Kentropyx (Martins 1991. Stud. Neotrop. Fauna
Environ. 26:179–190), climbing behavior is undescribed among
Brazilian teiid lizards. All other species are typically ground-
dwelling (Vitt 1995. Occ. Pap. Oklahoma Mus. Nat. Hist. 1:1–29;
Mesquita and Colli 2003. J. Herpetol. 37:498–509). Here, we
describe arboreal behavior in the Brazilian teiid, Cnemidophorus
ocellifer.

Our observations were made in the Reserva Particular do
Patrimônio Natural Fazenda Almas, located between São José dos
Cordeiros and Sumé, State of Paraíba, Brazil (07°28'S, 36°52'W;
elev. 760 m). Between 1100 h and 1200 h on 9 November 2005,
we observed 6 C. ocellifer foraging in roadside vegetation, which
included herbaceous vegetation within a stand of a dozen small
woody shrubs up to 0.7 m high. Three of these individuals displayed
non-terrestrial foraging behavior. The behavior began with an
investigation of the soil, where leaf litter was overturned in search
of prey. Each lizard would then climb into a shrub to a height of
ca. 40 cm, capturing small insects (orthopterans and membracids
with body lengths < 5 mm) along its stem and branches until it
reached the top of the shrub. After reaching the top of the shrub,
the animal would first look down, scan the ground, and then jump
down in an attempt to capture insects that had been dislodged
during its ascent. One of the C. ocellifer exhibited this behavioral
sequence only once, but the other two animals each repeated it
four or five times, in each case always climbing the same shrub.
Repeated use of a single plant may have been partly related to the
fact that only four of the shrubs provided a substrate appropriate
for climbing, although it is also possible that the presence of
invertebrate prey was also a factor. Both these individuals also
repelled other C. ocellifer repeatedly and aggressively whenever
they approached the plants on which the former were foraging, as
though they were defending a resource.

The climbing behavior we observed has not been reported
previously for teiids native to the Caatinga, a xeric shrubland biome
of northeastern Brazil (see Ab’Saber 1974. Geomorfologia 43:1–
39). Such exploitation of a novel habitat may represent a behavioral
strategy aimed at reducing potential competition with the much
larger, syntopic teiid Ameiva ameiva (mean body weight ca. 60 g
vs. 12 g in C. ocellifer [Vitt 1995. Occ. Pap. Oklahoma Mus. Nat.
Hist. 1:1–29]), which we also observed in the vicinity of the shrubs.
However, more systematic observations of the behavior will be
necessary to understand its ecological implications.

Submitted by FAGNER RIBERO DELFIM, Departamento de
Sistemática e Ecologia, Universidade Federal da Paraíba, 58.051-
900, João Pessoa, Paraíba, Brazil; WASHINGTON LUIZ DA
SILVA VIEIRA, Departamento de Sistemática e Ecologia,

FIG. 1. Philodryas patagoniensis preying on an adult Cnemidophorus
nativo. Photo by Ana C. Pavan.
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Biologia, Universidade Federal de Sergipe, 49.100-000, São
Cristóvão, Sergipe, Brazil.

CNEMIDOPHORUS OCCELIFER (Whiptail Lizard). PREDA-
TION. Cnemidophorus ocellifer is a conspicuous element of open
habitats in Brazilian Cerrado (Mesquita and Colli 2003. J. Herpetol.
37:498–509). Despite this, field observations of predation on this
species are scarce. Hence, we report an observation of predation
on C. ocellifer in the Brazilian Pantanal.

On 10 September 2001 at ca. 0900 h, we captured a juvenile
(245 g) Road Hawk, Ruphornis magnirostris, using a 12 m × 2.6 m
mist-net in a semi-deciduous forest association popularly known
as “cordilheira” at Retiro Novo Ranch, Estado do Mato Grosso
(16°14°13"–16°23'47"S, 56°17'45"–56°22'31"W; datum: South
America 69; elev. 240 m). This association, located on fluvial sedi-
ments on the margins of abandoned riverbeds, occurs in narrow
bands ranging from but a few meters up to 100 m wide. After ad-
ministering an emetic solution of potassium antimony tartarate
(C

4
H

4
KO

7
Sb) at a concentration of 1 mg/kg of body mass, the

hawk regurgitated an entire juvenile C. occelifer (54.0 mm SVL).
The bird was then measured and released.

Accipitrid hawks are known lizard predators (Rivas et al. 1998.
Herpetol. Rev. 29:238–239; Rivero and Manzanilla 2006. Herpetol.
Rev. 37:85), but to our knowledge, this is the first predation record
on an actively foraging teiid lizard.

Mist netting was done under license number 021/06-GEREX-
I.IBAMA/MT awarded to Jõao Batista de Pinho from CEMAVE/
IBAMA. The lizard (UFMT 4389) was deposited in the herpeto-
logical collection in the Vertebrate Collection of Universidade
Federal do Mato Grosso.
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Ecologia e Conservação da Biodiversidade – Universidade Fed-
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CROTAPHYTUS BICINCTORES (Great Basin Collared Lizard).
DIET. Lizards of the genus Crotaphytus feed predominantly on
arthropods, such as orthopteran, coleopteran, hymenopteran, and
lepidopteran insects (Fitch 1956. Univ. Kansas Mus. Nat. Hist.
Publ. 8:213–274). Nevertheless, Crotaphytus lizards have been
reported to feed on small vertebrates, mainly other lizards but oc-
casionally snakes (Husak and Ackland 2000. Herpetol. Rev. 31:47),
birds (Best and Pfaffenberger 1987. Southwest. Nat. 32:415–426),
and rodents (McAllister and Trauth 1982. Southwest. Nat. 27:358–
359; Montanucci 1971. Herpetologica 27:183–197). Lizards that
Crotaphytus have been reported to consume include Uta
stansburiana (Springer 1928. Copeia 169:100–104); Aspidoscelis
sp., Phrynosoma modestum (Best and Pfaffenberger 1987. South-
west. Nat. 32:415–426); Xantusia vigilis (Banta 1960. Wasmann
J. of Biol. 18:309–311); Sceloporus undulatus, Scincella lateralis
(McAllister 1985. Southwest. Nat. 30:597–619); and Eumeces sp.
(Fitch 1956. Univ. Kansas Mus. Nat. Hist. Publ. 8:213–274; Lappin

2002. Herpetol. Rev. 33:305–306). Here, we provide the first re-
port of Crotaphytus bicinctores eating Sauromalus ater (Common
Chuckwalla).

On 1 April 1996, ALH collected an adult female C. bicinctores
(89 mm SVL, 17.6 g) in the Newberry Mountains, Clark Co.,
Nevada, USA. Upon capture, ALH noticed that a tail was hanging
from its mouth. The lizard was later dissected and the stomach
contained an almost intact young-of-the-year S. ater (48 mm SVL,
6.6 g; Fig. 1). The relative prey mass of the S. ater was 37.5%.
The female C. bicinctores, which had likely recently emerged from
hibernation, appeared very emaciated (note its tail in Fig.1).

A study on the closely related Crotaphytus collaris revealed that
the total mass of prey items contained in the stomachs of 48 liz-
ards averaged 1.11 g (Husak and McCoy 2000. Texas J. Sci. 52:93–
100). The size of the prey item we report here is much larger, and
feeding on such large prey is probably infrequent for C. bicinctores.
As noted above, the female C. bicinctores seemed in poor condi-
tion. To assess whether this was the case, we weighed 8 non-gravid
female C. bicinctores of similar size (mean = 88.6 mm SVL, SD =
2.2 mm; range: 85–91 mm) collected around the same locality.
The mean mass of the 8 females was heavier (mean = 23.2 g, SD
= 5.5 g; range: 13.4–32.3 g) than this female, suggesting that she
was on the poor condition end of variation in mass. We believe
that the condition of the female C. bicinctores at emergence from
hibernation may be one factor that led her to feed on such large
unusual prey.

The C. bicinctores and its S. ater prey were deposited in the
Marjorie Barrick Museum of Natural History, the University of
Nevada, Las Vegas (MBM 7445). Specimens were collected un-
der permit S27454 to ALH from the Nevada Department of Wild-
life. Specimens of Crotaphytus bicinctores examined: MBM 443,
550, 1031, 1035, 2284, 3856, 3871, 7228.

Submitted by XAVIER GLAUDAS, School of Life Sciences,
University of Nevada, Las Vegas, Nevada 89154, USA (e-mail:
glaudasx@unlv.nevada.edu); and ALEX L. HEINDL, Desert
Walkabouts, Inc., Henderson, Nevada 89105, USA (e-mail:
desertwalkabouts@gmail.com).

FIG. 1. A Crotaphytus bicinctores (weighing 17.6 g) with its prey, a
young-of-year Sauromalus ater (weighing 6.6 g).
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CTENOSAURA SIMILIS (Black Spiny-tailed Iguana). PREDA-
TION. Ctenosaura similis is exotic to Florida (Meshaka et al. 2004.
The Exotic Amphibians and Reptiles of Florida. Krieger Publish-
ing Co., Malabar, Florida. 155 pp.). In particular, they were re-
leased on Gasparilla Island (Charlotte and Lee Counties) 30–35
years ago, where they are now abundant (Krysko et al. 2003. Florida
Sci. 66:141–146). This species may pose a threat to a number of
endemic threatened and endangered species on Gasparilla Island
such as eggs of nesting shore birds, beach mice, hatchling sea turtles
and gopher tortoises (Gopherus polyphemus) (Krysko et al., op.
cit.), but to date, local predators on C. similis are unreported
(Meshaka et al., op. cit.). Indigenous predators might exert one
controlling influence on exotic Florida herpetofauna (Butterfield
et al. 1997. In Simberloff et al. [eds.], Strangers in Paradise, pp.
123–138. Island Press, Washington, DC). Hence, we report evi-
dence of Bobcat (Felis rufus) predation on C. similis on Gasparilla
Island.

On 17 April 2007, RME located 3 F. rufus scats on the sandy
aprons of C. similis burrows in coastal strand habitat (FDEP 2002.
Gasparilla Island Unit Management Plan. Florida Dept. Environ.
Protection, Tallahassee. 68 pp.) within Gasparilla Island State Park
(larger C. similis often use Gopher Tortoise burrows, but cohabi-
tation has not been observed [McKercher 2001. Ctenosaura
pectinata (Iguanidae) on Gasparilla Island, Florida: Colonization,
habitat use and interactions with Gopherus polyphemus. MS The-
sis, Univ. Florida, Gainesville. 117 pp.]). Examination of the F.
rufus scats revealed fragments of C. similis. Notable among the
fragments was a desiccated right front forefoot ca. 3.5 cm long,
suggesting a mature lizard of reproductive size had been taken.
Given the large C. similis population on Gasparilla Island as indi-
cated by the high density of active burrows (ca. 42/ha) and large
number of juveniles we located with minimal searching of the
area in which we found the scats, bobcat predation alone is un-
likely to suppress C. similis populations. Population reduction of
this invasive species on Gasparilla Island will likely require a com-
prehensive integrated pest management plan that incorporates
multiple control tools and strategies and involves the responsible
government entities on Gasparilla Island (Charlotte County and
Lee County governments and Florida Florida Fish and Wildlife
Conservation Commission). In fact, the management plan for
Gasparilla Island State Park recognizes the need for ctenosaur
management to protect gopher tortoises, but also recognizes such
management would only be effective if government entities coor-
dinate efforts (FDEP, op. cit.).
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33980-2503, USA; BERNICE CONSTANTIN, USDA/Wildlife
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Park, Boca Grande, Florida 33921, USA.

CYCLURA CYCHLURA CYCHLURA (Andros Iguana).
SCOLIOSIS; KYPHOSIS. Spinal curvatures are reported infre-

quently in wild lizard populations (Frutos et al. 2006. Herpetol.
Rev. 37:468–469; Mitchell and Georgel 2005. Herpetol. Rev.
36:183). These infrequent accounts have reported no obvious limi-
tations to mobility or prey capture. However, spinal malformation

FIG. 1. Scoliosis of the lower back (A) and kyphosis of the tail (B) in
an adult female Cyclura c. cychlura from South Andros, Bahamas.
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impact on fitness (e.g., affecting production of viable offspring) is
unknown among wild lizard populations. To our knowledge, no
documented reports exist of lizards with malformed spinal col-
umns reproducing successfully. Here, we report on an iguanid liz-
ard with a case of scoliosis and kyphosis that produced viable eggs
and offspring in the wild.

On 9 June 2004, we captured an adult female Cyclura cychlura
cychlura (34.4 cm SVL, 1.81 kg) while she was guarding her eggs
oviposited within an active termite (Nasutitermes rippertii) mound
on an unnamed cay in Lisbon Creek, South Andros Island, Baha-
mas (24°05'24"N, 77°42'42"W, datum: WGS84; elev. 1.5 m). Nest-
ing within N. rippertii mounds and aggressive nest-guarding be-
havior is typical for females of this subspecies (Knapp et al. 2006.
Can. J. Zool. 84:1566–1575). The iguana exhibited a convex cur-
vature of the spine (scoliosis) anterior to the pelvic girdle, and a
concave spinal curvature over the pelvic girdle. Multiple lateral
curvatures (kyphosis) spanned the entirety of the tail (Fig. 1). De-
spite these malformations, the lizard seemed healthy, had normal
use of all limbs, and aggressively defended her nest from us as we
approached. As part of our study, we excavated the nest and dis-
covered seven eggs. The clutch size fell within one standard de-
viation of clutch size for our 2004 sample (N = 34 clutches; mean =
9.8, SD = 3.3). Mean egg length (67.3 mm) also was within one
standard deviation of the 2004 sample (N = 34 clutches; mean =
70.7, SD = 3.6). However, mean egg width (37.2 mm) and mass
(53 g) were slightly lower than one standard deviation of the 2004
sample (N = 34 clutches; mean = 40.3, SD = 2.8; mean = 59.8, SD
= 4.9, respectively). We replaced the eggs and returned 76 days
later to excavate the nest to determine hatching success. All eggs
hatched within the nest and none of the hatchlings were malformed.
Though unconfirmed, the spinal curvatures may have resulted in
a restricted cloacal opening and constrained egg width, while a
reduced abdominal cavity may have caused the below average
egg mass.

We thank the Bahamas Department of Agriculture for permis-
sion to conduct our research and for issuing permits. This research
was supported by the John G. Shedd Aquarium and with a grant
from the Association of Zoos and Aquariums (AZA) Conserva-
tion Endowment Fund.
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Game and Fish Department, 2221 W. Greenway Rd., Phoenix,
Arizona 85023, USA (e-mail: audreykowens@yahoo.com); and
CHARLES R. KNAPP, Conservation and Research for Endan-
gered Species, Zoological Society of San Diego, 15600 San Pasqual
Valley Road, Escondido, California 92027, USA, and Conserva-
tion Department, John G. Shedd Aquarium, Chicago, Illinois 60605
USA (e-mail: cknapp@ufl.edu).

HEMIDACTYLUS TURCICUS (Mediterranean Gecko). NEST-
ING. Over the past century, Hemidactylus turcicus has dramati-
cally expanded its introduced range in North America (Fowler
1915. Proc. Acad. Nat. Sci. Phila. 67:244–269; Robinson and
Romack 1973. J. Herpetol. 7:311–312). Small body size, calcare-
ous eggs, a nocturnal lifestyle, a preference for human habitats
(Meshaka 1995. Florida Sci. 58:10–15; Nelson and Carey 1993.
Northeast Gulf Sci. 13:53–58), and an affinity of humans for the
species (Locey and Stone 2006. J. Herpetol. 40:528–532) seem to

have contributed importantly to the frequency and success of its
human-aided saltatory dispersal. Less attention has been paid to
factors that may promote successful diffusion dispersal and local
expansion of established populations. Here, we report H. turcicus
nesting behaviors that may facilitate diffusion dispersal of
hatchlings to unoccupied habitats.

On 25 August 2006, we found a communal nest (Nest 1, Fig. 1)
of 10 unhatched H. turcicus eggs inside a storm sewer 35 m be-
yond a population boundary that was documented via intense
censusing (Locey and Stone 2006. J. Herpetol. 40:528–532) of
the campus of the University of Central Oklahoma, Edmond, Okla-
homa (35.65503°N, 97.47302°W, datum: WGS84; elev. 360 m).
These eggs were located on a soil substrate level to the street. The
eggs were in a corner of the storm sewer, covered by ca. 20 cm of
leaf litter, sticks, and debris. We revisited Nest 1 the next night
and found 12 eggs, three of them hatched. On that same night we
found another nest (Nest 2, Fig. 1) of five unhatched eggs in a
different storm sewer on the opposite side of the street. Nest 2 was
covered by ca. 20 cm of leaf litter and debris, and was elevated ca.
15 cm above the sewer bottom on a mound of soil. We revisited
the nests on 9 September 2006: Nest 1 contained six unhatched
and three hatched eggs; Nest 2 contained two unhatched and two
hatched eggs. That same night, we found yet another nest (Nest 3,
Fig. 1) located inside a different storm sewer on an adjacent street.
Nest 3 contained one hatched egg and remnants of egg shells. The
nest site was located in the only dry area in the storm sewer. On 15
October 2006, we visited the nests: Nest 1 had five unhatched
eggs and one hatched egg; Nest 2 had one unhatched egg; and
Nest 3 had no eggs. All three nests were similar in structure and
were located on the most elevated portion of the storm sewer. We
searched all storm sewers and areas near campus buildings, streets,
and parking lots. We found several adult and hatchling geckos in
storm sewers at each corner of the population, but no other nests.

FIG. 1. Map of Hemidactylus turcicus nest locations relative to the popu-
lation boundary. Campus buildings (stippled) shown represent the south-
east corner of the population boundary (Locey and Stone 2006. J. Herpetol.
40:528–532).
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We found no geckos east of Nest 3 and only two adults south of
Nests 1 and 2, both occupying the same storm sewer ca. 30 m
south of Nest 1.

Communal nests have been reported for H. turcicus elsewhere
(Punzo 2001. Florida Sci. 64:56–66; Selcer 1986. Copeia
1986:956–962). However, this is the first record of H. turcicus
nests located on the periphery of an introduced population, out-
side the immediate vicinity of buildings. These sewers are un-
heated and therefore probably unoccupied by geckos during win-
ter months. If true, females would need to disperse from buildings
to lay eggs in storm sewers in the same season. These observa-
tions suggest that hatchlings may be placed in habitats where com-
petition for resources is minimized, and diffusion dispersal pro-
moted.

Submitted by KENNETH J. LOCEY (e-mail:
klocey@ucok.edu) and PAUL A. STONE (e-mail:
pstone@ucok.edu), Department of Biology, University of Central
Oklahoma, Edmond, Oklahoma 73034, USA.

HOLBROOKIA APPROXIMANS (Speckled Earless Lizard).
PREDATION. The phrynosomatid lizard, Holbrookia
approximans, has a broad distribution throughout the southwest-
ern United States and much of northwest-central México (Conant
and Collins 1998. A Field Guide to the Reptiles and Amphibian of
Eastern and Central North American, 3rd ed. Houghton Mifflin,
Boston, Massachusetts. 429 pp.; Stebbins 2003. A Field Guide to
Western Reptiles and Amphibians, 3rd ed. Houghton Mifflin, New
York, New York. 533 pp.). These guides mention nothing about
its predators, but Smith (1979. Handbook of Lizards. Comstock
Publ. Assoc., Cornell University Press, Ithaca, New York. 557 pp.)
noted that a large (size unspecified) Bufo (= Cranopsis) alvarius
ate an earless lizard, and also mentioned hawks (species not speci-
fied) as predators. Here, we add the Burrowing Owl, Athene
cunicularia, to the set of predators of H. approximans.

Our data were obtained during a survey of the winter ecology of
A. cunicularia at Llano de la Soledad (25°05'44.92"N,
100°48'37.46W, datum: WGS84; elev. 1850 m), La Trinidad
(24°56'29.80"N, 100°28'41.91W; elev. 1850 m), and La
Hediondilla (25°05'44.92"N, 100°48'37.46W; elev. 1890 m) in the
municipality of Galeana, Nuevo León, México. Survey areas were
open grassland; on their periphery, an association dominated by
Larrea tridentata, Flourensia cernua, Rhus microphylla, Prosopis
sp., and Acacia sp. was present. Agriculture, largely consisting of
potatoes (Solanum tuberosum) is also extensive in the area. On 12
December 2002, during analysis of 125 regurgitated pellets and
prey remains representing an unspecified number of occupied A.
cunicularia nests and roosting mounds at these localities, we found
one pellet containing the upper portion of the body (395 mm; size
of body fragment only) of an adult H. approximans.

With a broad distribution across the Americas, A. cunicularia
has the opportunity to take diverse prey (American Ornithologists
Union 1983. Check-list of North American Birds, 6th ed. Allen
Press, Lawrence, Kansas. 829 pp.; Wellicome and Holroyd 2001.
J. Raptor Res. 35:269–273). Mammals, birds, and invertebrates
dominate the prey of A. cunicularia, which has been the focus of a
number of dietary studies over the past 40 years (Grant 1965. Loon
37:2–17; Coulombe 1971. Condor 73:162–176; Marti 1974. Con-

dor 76:45–61; Valdez-Gómez 2003. Dieta del tecolote llanero
occidental, Athene cunicularia hypugae [Bonaparte, 1825], du-
rante su estancia invernal en el Bajío Mexicano. Tesis Profesional,
Universidad de Guadalajara, Centro Universitario de Ciencias
Biológicas y Agropecuarias, División de Ciencias Biológicas y
Ambientales, Guadalajara, México. 41 pp.), a diet in which rela-
tively few amphibians and reptiles appear (Moulton et al. 2005. J.
Raptor Res. 39:429–438). Our observation is the first record of H.
approximans as prey of A. cunicularia.

Submitted by DAVID LAZCANO (e-mail:
dvlazcano@hotmail.com), MIGUEL ÁNGEL CRUZ NIETO (e-
mail: mcruz@pronaturane.org), JOSÉ IGNACIO GONZÁLEZ
ROJAS (e-mail: ornitologia@hotmail.com), GABRIEL RUIZ
AYMA (e-mail: ayma_g@hotmail.com), and ARMANDO
JIMÉNEZ CAMACHO (e-mail: armandojmz@gmail.com),
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.

HOPLODACTYLUS CHRYSOSIRETICUS (Goldstripe Gecko).
BODY TEMPERATURE. Hoplodactylus chrysosireticus is a
small (maximum 75 mm SVL) endangered New Zealand gecko
found only on Mana Island (Cook Strait) and on the mainland at
Taranaki (Gill and Whitaker 2001. New Zealand Frogs and Rep-
tiles. David Bateman, Auckland. 112 pp.). It is viviparous, noctur-
nal, and arboreal and, like many other nocturnal Hoplodactylus,
can be found basking during the day (e.g., Common Gecko, H.
maculatus [Werner and Whitaker 1978. New Zealand J. Zool.
5:375–393]). Here, I report on the first account of body tempera-
tures for H. chrysosireticus during both diurnal emergence and
nocturnal foraging.

During a larger study addressing lizard physiology on Mana
Island (41°40'S, 174°00'E; elev. 121 m), I obtained body tempera-
ture data on H. chrysosireticus. On 4 days between 14 and 25
November 2003 (austral spring), I captured by hand H.
chrysosireticus that had emerged on vegetation (flax, Phormium
tenax and P. cookianum, N = 25; and mahoe, Melicytus ramiflorus,
N = 2). All searches and captures were made between 1400–1700
h and 2100–2400 h along the lower 100 m of the Weta Valley trail.

Body temperature (Tb) was measured cloacally to the nearest
0.1°C using a quick reading mercury thermometer (Avinet Inc,
Dryden, New York, USA). All Tbs were recorded within 5 sec of
initial capture to avoid handling effects. Environmental tempera-
tures were also measured, including air temperature (Ta) in the
shade at the height of the gecko at the time of capture and air
temperature within the base of flax bushes (Tf; most individuals
were located on flax). Sex was determined by presence of enlarged
hemipenal sacs and femoral pores in males, and females were re-
corded as pregnant or non-pregnant based on abdominal palpa-
tion (see [Wilson and Cree 2003. Austral Ecol. 28:339–348] for
accuracy of this procedure in other viviparous New Zealand gec-
kos). All individuals had SVL (± 1 mm) and mass (± 0.1 g PesolaTM)
recorded and were semi-permanently marked with an individual
number on the dorsal surface using a non-toxic pen (Sharpie, Bic
Pens). Following processing, geckos were all released at the point
of capture.

Twenty-seven adult H. chrysosireticus had their Tb measured
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including 17 females (14 pregnant and 3 non-pregnant) and 10
males, with 21 captured during the day (6 males and 15 females)
and 6 at night (4 males and 2 females). No pregnant females were
captured at night.

Body temperatures were significantly higher during the day (t-
test: t = -5.178, P < 0.001), and ranged from 10.5°C to 14.0°C at
night (mean = 12.5 ± 0.7°C), and 17.0–27.9°C during the day (mean
= 20.8 ± 0.8°C). Sample sizes were too small to determine statis-
tical differences between Tb of males and females at night, and
between pregnant and non-pregnant females during the day. Day
Tb for pregnant females (mean = 20.3 ± 0.8°C; range = 17.0–
27.9°C) and males (mean = 22.2 ± 1.6°C; range = 18.2–27.1°C)
were not significantly different (t-test: t = 0.765, P = 0.451). Body
temperature during the day also did not vary with SVL, mass, or
an interaction of these terms (P > 0.05).

In all but two individuals, Tb was greater than Ta (day = 6.2 ±
0.8°C; night = 1.2 ± 0.4°C). The two individuals with Tb less than
Ta were captured during the day in the shade (Tb 0.2°C and 0.3°C
cooler than Ta). During the day, Tb was typically 7.4 ± 1.0°C greater
than Tf. At night, Tb was similar to Tf, on average 0.1 ± 0.2°C less
than Tf. In all but one case, Ta was greater than Tf during the day
and less than Tf at night (mean difference = 1.2 ± 0.3°C).

The data presented here confirm diurnal emergence and bask-
ing in H. chrysosireticus to Tb above ambient environmental tem-
peratures. The daily Tb of H. chrysosireticus is similar to other
species of New Zealand geckos. For example, H. maculatus on
Stephens Island (Takapourewa) forage at night with Tb ranging
from 10–13°C and by diurnal basking during the day their Tb av-
erages 20.6°C in males and 22.6°C in females; Tb of the sympatric
diurnal gecko Naultinus manukanus averages 23.8°C during the
day (Werner and Whitaker, op. cit.). Pregnant females of other
Hoplodactylus species have higher Tbs compared with males and
their non-pregnant conspecifics (Rock et al. 2000. Physiol.
Biochem. Zool. 73:344–355). Thus, it was unexpected that preg-
nant H. chrysosireticus have a Tb similar to that of males. Diurnal
basking behavior in nocturnal species is attributed to, among other
factors, embryo development (Rock et al., op. cit.). An in-depth
study of the thermoregulatory behavior of H. chrysosireticus may
help to reveal what drives these species differences.

Thanks to S. Carver, H. Flannagan, N. Mana, and G. D. Timlin
for their assistance in the field, and T. Whitaker for comments on
the draft. This research was conducted with New Zealand Depart-
ment of Conservation and Victoria University of Wellington Ani-
mal Ethics approval.
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LEIOCEPHALUS CARINATUS ARMOURI (Northern Curlytail
Lizard). MOCKINGBIRD ATTACK; ASSERTION DIS-
PLAYS. Leiocephalus carinatus armouri is a well-established
exotic species in Florida (Meshaka et al. 2004. The Exotic Am-
phibians and Reptiles of Florida. Krieger Publishing Co., Malabar,
Florida. 155 pp.; Smith and Engeman 2004. Florida Field Nat.
32:107–113; Meshaka et al. 2005. Southeast. Nat. 4:521–526).
Various avian species are predators of L. c. armouri in Florida
including the Northern Mockingbird (Mimus polyglottos) (Smith

et al. 2006. Herpetol. Rev. 37:224). Here we report an attack by a
L. c. armouri on a pre-fledgling Northern Mockingbird (Mimus
polyglottos) in Florida.

At 1853 h on 31 July 2006, a sunny early evening (temperature
ca. 27°C), HTS observed a pre-fledging stage M. polyglottos on
the blacktop parking lot surface at the Woolbright Road colony of
L. c. armouri located in Boynton Beach, Florida (see descriptions
in Smith and Engeman 2003. Herpetol. Rev. 34:245°246; Smith
and Engeman 2004, op. cit.). The fence line shrubbery at the site
had been trimmed noisily earlier in the day and it is common to
find pre-fledgling M. polyglottos and other birds displaced from
nests in the shrubbery in the parking lot after these disturbances
(HTS, pers. obs.). Judging from its size, plumage, clumsy behav-
ior, inability to fly, and plaintive high-frequency begging calls,
HTS estimated the bird to be 10–12 days old, and 20–25 g (see
review in Derrickson and Breitwisch 1992. In Poole et al. [eds.],
The Birds of North America, Species Account No. 7, Northern
Mockingbird. American Ornithologists’ Union, Washington, D.C.
and the Academy of Natural Sciences, Philadelphia, Pennsylva-
nia. 26 pp.).

This initial observation lasted about 2 min when the Mocking-
bird hobbled east about 2 m into the territory of a large (ca. 12–
13 cm SVL) adult male L. c. armouri and was attacked at 1855 h
with a “rush” (Smith and Engeman 2004, op. cit.). It appeared the
lizard was attempting to grab the bird with open jaws. The bird
escaped, running awkwardly about 2 m, at which point the lizard
broke off its pursuit. Within a minute, the lizard assumed a vigi-
lant posture on a cement parking curb stop, a favorite basking spot
for this individual, and performed assertion displays (tail curled,
and “wagging” [rotating/twitching] to the right and left) (Cooper
2001. Ethology 107:1137–1149; Smith and Engeman 2004, op.
cit.). At 1859 h, the bird walked slowly west past the parking stop
and was attacked a second time from a distance of about 1 m. This
time the bird escaped by hopping into the air and then running
about 2–3 m, at which time the lizard again broke off its attack.
The lizard then held this position on the parking lot surface per-
forming assertion displays until 1901 h, at which time it returned
to the parking curb stop. At 1906 h, an exotic adult Ringed Turtle
Dove (Streptopelia risoria) ca. 20–25 cm and 125–150 g (mass
estimate from Hedrick et al. 2002. J. Exp. Biol. 205:1389–1409)
pecking at seeds on the parking lot surface passed within 0.75 m
of the L. c. armouri and the lizard retreated to its burrow, stopping
briefly at the entrance while curling and wagging its tail before
disappearing. This final behavioral display is typical for this spe-
cies in Florida (Cooper 2001, op. cit.; HTS, unpubl. data; Smith
and Engeman 2004, op. cit.). The M. polyglottos continued walk-
ing west and the dove continued northwest. The L. c. armouri was
still out of sight in its burrow when observations were ended at
1915 h. Most likely, the larger Ringed Turtle Dove was responded
to as a potential threat with a retreat, especially in light of the
observation of the similar-sized adult Northern Mockingbird as a
predator of L. c. armouri (Smith and Engeman 2006, op. cit.).

Submitted by HENRY T. SMITH, Florida Department of En-
vironmental Protection, Florida Park Service, 13798 S.E. Federal
Highway, Hobe Sound, Florida 33455, USA; and RICHARD M.
ENGEMAN, National Wildlife Research Center, 4101 LaPorte
Ave., Fort Collins, Colorado 80521-2154, USA (e-mail:
Richard.M.Engeman@aphis.usda.gov).
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LEPIDOPHYMA TUXTLAE (Tuxtla Tropical Night Lizard).
PREDATION. Lepidophyma tuxtlae is a viviparous lizard endemic
to tropical rain forest in the states of Veracruz, Oaxaca, and Chiapas,
México (Bezy and Camarillo 2002. Contrib. Sci. Los Angeles
County Mus. 493:1–41). Data on predators of this species are scarce
because L. tuxtlae is secretive, inhabiting narrow concealed refuges
mostly beneath fallen logs, under tree bark and within decaying
logs (Castillo-Cerón and López-González 1990. Bull. Maryland
Herpetol. Soc. 26:153–158; unpubl. data). Here we describe an
observation of predation on L. tuxtlae.

At ca. 1400 h on 14 July 2006 during a diurnal herpetofaunal
survey, we found an immature wolf spider (prosoma = 8 mm,
opisthosoma = 9 mm) of the genus Hogna feeding on a neonate L.
tuxtlae (ca. 28 mm SVL, 35.5 mm tail) beneath the bark of a
decaying log. We made this observation in a small fragment of
tropical rain forest in the Los Tuxtlas region, Veracruz, Mexico
(18°36'6.72"N, 95°08'18.76"W, datum: WGS84, elev. 570 m). The
spider held the neonate with its chelicera and the neonate’s head
and anterior body were partly digested.

Many spiders display opportunistic feeding behavior, and several
records exist of spiders feeding on lizards (Corey 1988. J. Arachnol.
16:392–393; Hampton et al. 2004. Herpetol. Rev. 35:269–270);
however, our observation represents the first record of predation
on night lizards by wolf spiders.

We thank Alejandro Valdez for identifying the spider, and J.
Cime for assistance in the field. The L. tuxtlae neonate (CNAR
12228) was deposited in Colección Nacional de Anfibios y
Reptiles, Instituto de Biología, Universidad Nacional Autónoma
de México.
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LEPOSTERNON WUCHERERI (NCN). VERTEBRATE
PREY. The diet of the Brazilian amphisbaenian Leposternon
wuchereri is mainly composed of soft items such as oligochaete
worms and coleopteran larvae (Barros Filho and Valverde 1996.
Sitientibus 14:57–68); ants, termites, beetles, lepidopteran and
other insect larvae are the most frequent prey of other
amphisbaenians (Kearney 2003. J. Herpetol. 37:379–464). Al-
though amphisbaenians are sometimes fed small vertebrates in
captivity (e.g., Gans 1971. Bull. Am. Mus. Nat. His. 144:379–
464), consumption of vertebrates in the wild has been rarely dem-
onstrated (e.g., Barbadillo et al. 1998. Herpetol. Rev. 29:236; Colli
and Zamboni 1999. Copeia 1999:733–742). Here, we report the
first case of L. wuchereri feeding on vertebrates.

During faunal rescue at the site of the Santa Clara Hydroelec-
tric power plant, municipalities of Nanuque and Serra dos Aimorés
(mean air temperature: 23.1°C), Minas Gerais state, southeastern
Brazil (17°53'S, 40°11'W; elev. 105 m), 146 L. wuchereri cap-
tured were transported to the hydroelectric plant laboratory and
kept in a ventilated wooden collection box (40 × 20 × 20 cm) with-
out temperature control for 2–3 days. Wet cotton wads were put in
the box to maintain humidity, but the animals were not fed. Ani-

mals were subsequently sacrificed, fixed in 10% formalin, placed
in a storage solution of 70% alcohol, and deposited at Museu de
Ciências Naturais da Pontifícia Universidade Católica de Minas
Gerais (MCNR 279–425). During examination of the stomach of
an adult (393 mm SVL) female L. wuchereri (MCNR 294), we
found some small bones (three pterygoids, one ileum, a frontopa-
rietal, two maxillae and a phalange) belonging to anurans and five
keratinized claws (probably of some lizard species).

Environmental conditions during flooding of a previously ter-
restrial area by a new hydroelectric dam represent novel local
environmental conditions. As the water floods the area, some ani-
mals escape, typically to higher ground, which may cause local
and presumably temporary increases in species densities. This has
the potential to either decrease food availability or increase com-
petition, and may force individuals to feed on atypical prey. Many
unpublished observations indicate that, when crowded in a cap-
tive environment, amphisbaenians bite one another and larger in-
dividuals eat smaller ones (Gans 1966. Bull. Am. Mus. Nat. Hist.
134:185–260). Our data might indicate that L. wuchereri is ca-
pable of varying its food habits under such unusual circumstances.
If so, the species may be a generalist-opportunist as has already
been suggested for other amphisbaenians (Cabrera and Merlini
1990. Herpetol. Rev. 21:53–54).

We thank Ronald Carvalho Júnior for methodological informa-
tion.
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LIOLAEMUS CHACOENSIS (NCN). BODY
TEMPERATURE. Liolaemus chacoensis is an oviparous lizard
that inhabits entangled thorny vegetation in the forested landscapes
of Chaco Phytogeographic Province, northeastern Argentina
(Cabrera and Willink 1980. Biogeografía de América Latina.
O.E.A.Washington D.C. 109 pp.). It can maneuver nimbly among
well-armed cacti, such as Opuntia sulphurea, that hinder its capture.
Limited study has addressed its reproduction (Cruz and Ramírez
Pinilla 1996. Rev. Española Herpetol. 10:33–39), but data are
lacking on its thermal ecology. Here, we present preliminary data
on L. chacoensis thermal ecology.

On 25 February 2006, we conducted field work in Las Tumanas,
Departmento Valle Fértil, San Juan Province (30°52'S, 67°19'W,
datum: WGS84; elev. 750 m). Data are based on 11 captures (7
females and 4 males) obtained from randomized visits to shrubs
and cacti across the study site. Each individual was captured by
noosing. For each capture, cloacal (Tc), substrate (Ts) and air (Ta)
were measured (to nearest 0.1°C) with a digital Barnant
thermometer. We took Ts at the precise point where an animal was
first sighted and Ta 1 cm above the substrate, both immediately
following captures. We also recorded microhabitat type (as barren
substrate or vegetation litter) for each capture. Individuals were
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sacrificed and fixed in the field with 10% formalin. Afterward,
SVL was measured (to nearest 0.02 mm).

Mean body temperature of the 11 adult L. chacoensis was 33.3°C
(SD = 4.0°C). No significant differences were found between the
sexes (F1,9 = 0.2, P = 0.9). Body size was unrelated to Tc (Spearman
Rank correlation: rs = 0.21, P = 0.66). An ANOVA revealed
significant differences between Tc and Ta (F1,20 = 6.72, P = 0.01).
In contrast, neither Tc nor Ts (F1,20 = 0.04, P = 0.84) or Ta and Ts

(F1,20 = 2.83, P = 0.10) differed significantly from one another.
Cloacal temperature and each of Ts and Ta were correlated
(Spearman Rank correlation: Ts: rs = 0.75, P = 0.006; Ta: rs = 0.87,
P = 0.0004). We found no significant differences in temperature
between the two habitat type (Chi-square: χ2 = 0.81; df = 1; P =
0.36).

Based on correlations among Tc, Ts and Ta, thermoregulation in
L. chacoensis is similar to that in L. olongasta (Cánovas et al.
2001. Herpetol. Rev. 37:88), L. wiegmanni (Martori et al. 1998.
Rev. Española Herpetol. 12:19–26), L. koslowsky (Martori et al.
2002. Cuad. Herpetol. 1:78–99), L. sanjuanensis (Acosta et al.
2004. Herpetol. Rev. 35:171), and L. cf. elongatus (Acosta et al.
2006. Herpetol. Rev. 37:466–467), which show a stronger rela-
tionship between Tc and Ta. In contrast, L. pseudoanomalus
(Villavicencio et al. 2007. Amphibia-Reptilia 28:163–165) and L.
elongatus (Ibargüengoytía and Cussac. 2002. Herpetol. J. 12:131–
134) show a more significant correlation between Tc and Ts. Our
analysis suggests that L. chacoensis is heliothermic and moves
among microhabitats to thermoregulate.

Submitted by ALEJANDRO LASPIUR e-mail:
laspiursaurus@gmail.com), HÉCTOR JOSÉ
VILLAVICENCIO*, and JUAN CARLOS ACOSTA,
Departamento de Biología e Instituto y Museo de Ciencias Natu-
rales, Facultad de Ciencias Exactas, Físicas y Naturales,
Universidad Nacional de San Juan. *Becario CONICET. Avenida
España 400 (N), Caixa Postal 5400, San Juan, Argentina.

LIOLAEMUS DARWINII (NCN). CANNIBALISM. Liolaemus
darwinii is a medium-sized liolaemid lizard of arid western Ar-
gentina. Males of this species are territorial (Cei 1986. Reptiles
del Centro, Centro-oeste y Sur de la Argentina. Herpetofauna de
Zonas Áridas y Semiáridas. Monografie IV, Museo Regionale di
Scienze Naturali, Torino, Italy. 527 pp.). Some aspects of their
diet, known to include insects, have been described (Avila and
Acosta 1993. Facena 10:57–61; De Viana et al. 1994. Rev. Biol.
Tropical 42:379–381; Videla 1983. Deserta 7:192–202). Here, we
report an observation of cannibalism by an adult male L. darwinii
on a hatchling.

In February 2001, we collected lizards at Médanos Grandes,
Caucete in San Juan Province, Argentina (31°11'S, 68°10'W; elev.
600 m) during an ecological study of this species. Examination of
the stomach contents of an adult (54 mm SVL) male L. darwinii
revealed a hatchling (25 mm SVL) conspecific, and some ants
and other Hymenoptera.

Cannibalism has been documented in two other species of
Liolaemus (L. koslowskyi: Avila and Belver 2000. Herpetol. Rev.
31:174; L. petrophilus: Avila and Morando 2002. Herpetol. Rev.
33:52). The relative importance of cannibalism in Liolaemus popu-
lation dynamics remains to be investigated.

Specimens (MCN-UNSJ 1845a and 1845b) were deposited in
the Herpetological Collection of the Instituto y Museo de Ciencias
Naturales de la Universidad Nacional de San Juan (MCN-UNSJ).

Submitted by YANINA RIPOLL (e-mail:
yaniripoll@yahoo.com.ar) and JUAN CARLOS ACOSTA (e-
mail: jcacosta@sinectis.com.ar), Departamento de Biología e
Instituto y Museo de Ciencias Naturales, Facultad de Ciencias
Exactas Físicas y Naturales, Universidad Nacional de San Juan,
Avenida España 400 (Norte), CP: 5400, San Juan, Argentina.

NOROPS HUMILIS (Ground Anole). INTERSPECIFIC IN-
TERACTION. Aggressive interactions among organisms exhibit
a gradient of intensity and frequency depending on how related
participating individuals may be. Interactions between conspecif-
ics are usually more intense and more frequent than those between
congeners. Aggressive contacts among species of different taxo-
nomic classes, not taking into account predator/prey interactions,
are infrequent. These interactions can arise because of interfer-
ence or exploitative competition (Shields and Bildstein 1979. Ecol-
ogy 60:468–474), mistaken identification (Hess and Losos 1991.
J. Herpetol. 25:256–259), or interspecific territoriality (Robinson
and Terborgh 1995. J. Anim. Ecol. 64:1–11).

At 1215 h on 10 August 2006 in Pacuare-Matina Forestry Re-
serve, Limón Province, eastern Costa Rica (10°12'31.5"N,
83°15'57.2"W, datum: WGS84; elev. 3 m), we observed an adult
male N. humilis (ca. 37 mm SVL) on a branch 54 cm above the
ground. The male perched on the branch for ~90 min, and then
jumped to a horizontal stem and did several dewlap extensions,
some accompanied with headbobs. We attemped to locate another
N. humilis nearby, but found none. After a few minutes of remain-
ing immobile, the male ran down the stem and approached a Straw-
berry Poison-dart Frog, Dendrobates pumilio, that was hopping
upon a log about 1.5 m away. The lizard initiated a new series of
dewlap extensions and headbobs every time the frog hopped, and
after these displays the frog stopped and raised its body on its four
legs, remained in this position without movement for a few sec-
onds and moved again. Both individuals repeated these interac-
tions for around 10 min until the frog finally jumped away from
the log and disappeared behind some bushes.

Whether the interactions we describe resulted from competi-
tion, mistaken identification, or interspecific territoriality is un-
clear. The substantial difference in body shape between N. humilis
and D. pumilio may make mistaken identification less likely than
the other possibilities. Likewise, competition and interspecific ter-
ritoriality could reflect the same intensity of behavior if a limiting
resource, such as space, exists, and both species occur at high den-
sities. Both species inhabit primarily the forest floor, are highly
territorial, and exhibit high densities where we made our observa-
tions. Males N. humilis have been reported to spend ca. 20% of
their time defending their territories (Talbot 1979. Copeia
1979:472–481), and aggressive contacts among D. pumilio con-
specifics are frequent in habitats where they reach high densities
(Pröhl 1997. Amphibia-Reptilia 18:437–442).

Observations were made during MDB’s master’s thesis field-
work. We acknowledge Pacuare-Matina staff for support, and thank
Pablo Allen for suggestions.
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Submitted by MARCO D. BARQUERO (e-mail:
marco@biologia.ucr.ac.cr) and VIVIANA ARGUEDAS (e-mail:
varguedas@biologia.ucr.ac.cr), Asociación para la Conservación
y Estudio de la Biodiversidad (ACEBIO), Barrio Los Abogados,
Zapote, San José, Costa Rica, and School of Biology, University
of Costa Rica.

NOROPS POLYLEPIS (NCN). PREDATION. Norops polylepis,
a denizen of lowland and premontane tropical forests in south-
western Costa Rica and Panama (Savage 2002. The Amphibians
and Reptiles of Costa Rica, University of Chicago, Chicago, Illi-
nois. 934 pp.), is known to be preyed upon by several birds, larger
lizards, and snakes (Andrews 1983. In D. H. Janzen [ed.], Costa
Rican Natural History, pp. 409–410. University of Chicago Press,
Chicago, Illinois). Here, I report observations of an insect preda-
tor of N. polylepis.

At 2050 h on 27 May 2005, I observed a female Spear Bearer
Katydid (Copiphora cultricornis) eating a N. polylepis as it perched
on vegetation over the Quebrada Agua Buena in Rincon, Costa
Rica (8°42'12"N, 83°31'13"W; datum: WGS84; elev. 238 m). The
narrow, rocky stream (ca. 3 m in width) was located in lowland
tropical wet forest (Holdridge 1967. Life Zone Ecology [revised
ed.]. Tropical Science Center, San Jose, Costa Rica. 206 pp.). The
katydid was perched upside-down on a small branch (ca. 2 m above
the stream), with the body of the anole oriented upright and its

anterior end grasped by the katydid’s front legs (Fig. 1). When
first encountered, the head of the anole was missing, apparently it
had been eaten. Over the 10 min of observation, the katydid con-
tinued to consume the anole from head to tail. Copiphora katy-
dids are known to feed on diverse items including seeds, fruits,
and insects (Naskrecki 2000. Katydids of Costa Rica, Vol. 1.
Orthopterist’s Society, Philadelphia, Pennsylvania. 164 pp.). A
congener, C. rhinoceros, has been observed feeding on snails and
Norops sp., but this is apparently the first record of C. cultricornis
preying on a vertebrate.

I thank P. Naskrecki for identifying the katydid and for thought-
ful suggestions, and C. Goldberg and D. B. Macotelo for help in
the field.

Submitted by TANYA J. HAWLEY, Department of Biology,
University of Miami, P.O. Box 249118, Coral Gables, Florida
33124, USA; e-mail: thawley@bio.miami.edu.

OEDURA RETICULATA (Reticulated Velvet Gecko).
PREDATION. During an ecological and genetic study of the
arboreal gecko Oedura reticulata in the Western Australian
wheatbelt (between Kellerberrin and Trayning), I recorded two
occasions of predation on the species by the Australian huntsman
spider, Isopeda cf. magna. Observations were made in a 1-ha
habitat remnant (31°18'S, 117°42'E; elev. 323 m) on Eucalyptus
salubris, the tree species O. reticulata is thought to most prefer.
At the first observation at 2320 h on 1 February 2006, the prey, a
subadult O. reticulata (ca. 50 mm SVL; Sarre 1995. Austral. J.
Ecol. 20:288°298), was found already dead. I made the second
observation at 0114 h on 10 February 2006, after I released a gecko
on its tree of capture. The attacked individual was an adult male
(63 mm SVL). After releasing the gecko on one side of the tree,
the spider, which had been sitting on the opposite side of the tree
trunk, ran along the tree’s surface and attacked the gecko. The
gecko shed its tail and managed to escape. The I. cf. magna did
not pursue the escaping gecko, but held onto the tail. Both spiders
were adults, ca. 50 mm in body length (without legs).

Excluding potentially artificial encounters in pitfall traps (Bauer
1990. Herpetol. Rev. 21:83–87), predation by arachnids is thought
to be common among geckos, but few observations exist from the
wild. In particular, few reports exist of arboreal geckos as huntsman
spider prey. For the arboreal species Gehyra variegata, an
unsuccesful predation attempt by another species of Australian
huntsman spider, Holconia immanis, has been recorded in
Kinchega National Park, Western New South Wales (Henle 1993.
J. Arachnol. 21:153–155).

I thank Julianne Waldock (Western Australian Museum) for
identifying the spider, and Klaus Henle and Marion Höhn for
reviewing the manuscript.

Submitted by REBECCA LANGE, UFZ – Helmholtz Centre
for Environmental Research, Permoserstraße 15, 04318 Leipzig,
Germany; e-mail: rebecca.lange@gmx.net.

OPHISAURUS VENTRALIS (Eastern Glass Lizard). FIRE-IN-
DUCED MORTALITY. Direct mortality to wildlife due to pre-
scribed fire is of concern to land managers using fire as a manage-

FIG. 1. A katydid (Copiphora cultricornis) eating a Norops polylepis
along the Quebrada Agua Buena in Rincon, Costa Rica.
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ment tool. The ability of individual animals to escape fire is criti-
cal to the long-term survival of species inhabiting fire-maintained
systems. Many wildlife species in Florida are both adapted to and
dependent upon periodic fire to maintain suitable habitat (Myers
and Ewel 1990. Ecosystems of Florida. University of Central
Florida Press, Orlando, Florida. 765 pp.). However, species not
adapted to survive in pyrogenic landscapes might suffer directly
from fire-induced mortality; consequently fire might be a limiting
factor. Long-term fire exclusion in many of Florida’s forests, habi-
tats that historically burned regularly under natural conditions
(lightning ignition), have undergone shifts in vegetation composi-
tion, fuel loads (higher), and leaf litter accumulation (higher), es-
sentially altering the vegetative associations (Myers and Ewel, op.
cit.). Likewise, the suite of wildlife species that inhabit these sys-
tems might also shift over time (Myers and Ewel, op. cit.). We
hypothesize that one such change could favor fossorial species
that utilize the litter for cover and foraging. Without normal wood-
land fire return intervals, non-fire adapted species may be able to
augment their populations to a “pseudo-elevated” status resulting
in denser populations than were historically present. However, data
concerning historical population levels of many species are often
lacking and the documentation of wildlife mortality as a result of
fire can be difficult.

The benefits of prescribed fire to endangered species and other
wildlife in Southeast Florida natural communities are well docu-
mented (Myers and Ewel, op. cit.), in particular for the many threat-
ened and endangered species found in Savannas Preserve State
Park (Marti et al. 2005. Endangered Species Update 22:18–28;
Cowan 2005. Endangered Species Update 22:29–39). However,
during post-burn evaluations following five prescribed burns and
two wildfires, dead Eastern Glass Lizards (Ophisaurus ventralis)
were observed within three distinct conservation areas in South-
east Florida (including Savannas Preserve) between January 2003
and March 2004. Burned areas were surveyed to characterize the
fires and at the same time were canvassed for wildlife mortality.
Ophisaurus ventralis was the only lizard species for which mor-
talities were observed. One dead O. ventralis was found on each
of two prescribed fires conducted at J. W. Corbett Wildlife Man-
agement Area, Palm Beach County Florida, on 15–16 January
2003. Burn unit sizes were 14.2 ha and 4.0 ha, respectively. One
dead specimen was also observed following a 32.4-ha prescribed
burn conducted on the North Fork St. Lucie River Preserve State
Park, St. Lucie County Florida on 28 January 2003. On 15 Janu-
ary 2004, search of a 12.1-ha prescribed burn on a separate parcel
of land within the boundaries of the same park revealed 8 dead
specimens. Three post-burn observations were made at Savannas
Preserve State Park, Martin and St. Lucie Counties, Florida. On
26 November 2003 following a 6.1 ha prescribed burn, one dead
lizard observed; 30 July 2003 following a 0.8 ha wildfire, one
dead lizard observed; and, a single dead lizard was also found
following a 87.4-ha wildfire on 22 March 2004. Unlike many other
amphibians, reptiles, birds, and mammals in Southeast Florida
adapted to and dependent upon fire (Cowan, op cit.; Marti et al.,
op cit.), these observations suggest that this species, often associ-
ated with dense herbaceous growth, appears susceptible to some
level of fire-induced mortality. Therefore, it may be to this spe-
cies’ benefit to apply patchy prescribed burns resulting in a mo-
saic of burned and unburned areas.

Submitted by GREG S. KAUFMANN, Florida Department of
Environmental Protection, Savannas Preserve State Park, 9551
Gumbo Limbo Lane, Jensen Beach, Florida 34957, USA; HENRY
T. SMITH, Florida Department of Environmental Protection,
Florida Park Service, 13798 S.E. Federal Highway, Hobe Sound,
Florida 33455, USA; RICHARD M. ENGEMAN, National Wild-
life Research Center, 4101 LaPorte Ave., Fort Collins, Colorado
80521-2154, USA (e-mail: Richard.M.Engeman@aphis.usda.gov);
WALTER E. MESHAKA, JR., The State Museum of Pennsylva-
nia, 300 North Street, Harrisburg, Pennsylvania, 17120-0024, USA;
and ERNEST M. COWAN, Florida Department of Environmen-
tal Protection, Florida Park Service, 13798 S.E. Federal Highway,
Hobe Sound, Florida 33455, USA.

PHRYNOSOMA CORNUTUM (Texas Horned Lizard). POTEN-
TIAL DIETARY THREAT. Seed-harvesting ants of the genus
Pogonomyrmex are important prey for horned lizards, including
Phrynosoma cornutum (Pianka and Parker 1975. Copeia 1975:141–
162; Sherbrooke 1995. Herpetol. Rev. 26:25–26). These venom-
ous ants pose both biting and stinging threats to feeding lizards
(Rissing 1981. Ecology 62:1031–1040; Schmidt et al. 1989. Copeia
1989:603–607). Though the coating of ants with pharyngeal and
esophageal mucus secretions (Schmidt et al., op. cit.; Schwenk
and Sherbrooke 2003. Integr. Comp. Biol. 43:1061; Sherbrooke
2003. Introduction to Horned Lizards of North America, Univer-
sity of California Press, Berkeley. 178 pp.) and blood plasma re-
sistance to ant venom (Schmidt et al., op. cit.) provide protection
during feeding on Pogonomyrmex, ingestion of other noxious in-
vertebrates might not always be successful (Cohen and Cohen
1990. Southwest. Nat. 35:369; Manley and Sherbrooke 2001.
Southwest. Nat. 46:221–222; Sherbrooke 2002. Herpetol. Rev.
33:312). Stomach analyses have often reported extraneous (non-
food) materials assumed to be inadvertently ingested during feed-
ing (Milne and Milne 1950. Am. Midl. Nat. 44:720-741; Pianka
and Parker, op. cit.). Nonetheless, P. cornutum capture ant prey
(Ott et al. 2004. J. Exp. Biol. 207:3067–3072; Ott et al., unpubl.
data) using acute vision and split-second control of tongue-tip di-
rection. During capture, ant prey are moved past a horned lizard’s
teeth without mastication into the esophagus via “pharyngeal pack-
ing” (Schwenk 2000. In Schwenk [ed.], Feeding : Form, Function
and Evolution in Tetrapod Vertebrates, pp. 175–291. Academic
Press, San Diego, California; Meyers and Herrel 2005. J. Exp.
Biol. 208:113–127). The purpose of this note is to report an obser-
vation suggesting that during use of this prey-capture system, P.
cornutum occasionally ingests items that present a dietary threat,
and to note that this threat may be minimized by the lizards during
prey selection.

On 2 June 2005, I examined the peritoneal cavity of a juvenile
P. cornutum (56 mm SVL, 8.8 g) collected 27 May 2005 in Ante-
lope Pass, Peloncillo Mountains, Hidalgo Co., New Mexico
(Sherbrooke 2002. Herpetol. Rev. 33:21–24) and discovered an
intact 12 mm long, sharply-pointed grass seed with three awns
(Aristida, perhaps purpurea; identification by D. K. Aasen-
Rylander and J. Bowers). No wounds were evident and the lizard
appeared otherwise healthy, although externally the desiccated head
of a Pogonomyrmex ant clung by its mandibles to a toe of the
lizard.
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Captive P. cornutum fed Pogonomyrmex ants obtained through
colony excavation (Sherbrooke 1995, op. cit.) often avoid eating
workers carrying larvae and pupae inadvertently mixed with un-
burdened ants (pers. obs.). Similarly, Bott et al. (2001. Herpetol.
Rev. 32:41) reported that a P. cornutum feeding on alate termites
(Gnathamitermes perplexus; sex not identified) made no attempt
to capture Pogonomyrmex ants carrying these same termites. Field
observations of a selection of Pogonomyrmex ants during feeding
by P. cornutum (H. Topoff, pers. comm.) and Phrynosoma solare
(C. May, pers. comm.) also suggest that horned lizards selectively
avoid capturing ants carrying seeds. If the seed I found in the peri-
toneal cavity of the juvenile P. cornutum originated with seed-
carrying ant prey, my observation suggests that ants carrying seeds
are occasionally taken, and the seeds have the potential to pen-
etrate the walls of the digestive tract, thus becoming potentially
deleterious to internal organs or tissues.

Submitted by WADE C. SHERBROOKE, Southwestern Re-
search Station, American Museum of Natural History, Portal, Ari-
zona, 85632, USA; e-mail: wcs@amnh.org.

PHRYNOSOMA DOUGLASII (Pygmy Short-horned Lizard)
MAXIMUM ELEVATION. St. John (2002. Reptiles of the North-
west: California to Alaska, Rockies to the Coast. Lone Pine Pub-
lishing, Auburn, Washington. 272 pp.) and Stebbins (2003. West-
ern Reptiles and Amphibians, 3rd ed. Houghton Mifflin Co., Bos-
ton, Massachusetts. 533 pp.) reported a maximum elevation of
1830 m for Phyrnosoma douglasii. Here, we report observations
that significantly increase known maximum elevation.

During a visit to Hart Mountain National Antelope Refuge, Lake
County, Oregon (42°30'06"N, 119°43'11"W, datum: WGS84; 2200
m elev.) between 0945 and 1445 h on 1 July 2006 (air tempera-
tures 25.5–29.5°C), we observed 13 P. douglasii (5 adult males
[38, 38, 45, 46, and 53 mm SVL], 3 subadult males [33 and 36
mm SVL; one lizard not measured], 2 adult females [51 and 71
mm SVL], and 3 subadult females [35, 38, and 39 mm SVL]) on
an unnamed mountain ca. 12 km NNE of Hart Mountain. Lizards
were observed over an elevation range between 1910 and 2200 m
in shrub-steppe habitat with lithosol terrain dominated by Stiff
Sage (Artemisia rigida) and on bare dirt trails in grassland habitat
with loamy soil terrain dominated by bunchgrasses
(Pseudoroegneria spicata). Our observations extend the maximum
elevation range ca. 370 m above maximum reported by St. John
(op. cit.) and (Stebbins, op. cit.).

We deposited 4 color voucher photographs (BYU 4086–4089)
and their associated locality data in the herpetological collection
at the Brigham Young University Museum. Jack Sites verified the
species identity of the animals.

Submitted by MEGAN E. LAHTI, Utah State University, Bi-
ology Department, 5305 Old Main Hill, Logan, Utah 84322, USA
(e-mail: Phrynosoma@biology.usu.edu); CORENE D. LUTON,
2525 Carroll Street, Bonanza, Oregon 97623, USA; and TIM J.
JONES, 2525 Carroll Street, Bonanza, Oregon 97623, USA.

PODARCIS SICULA (Italian Wall Lizard). OPPORTUNISTIC
FORAGING BEHAVIOR. Native to southern Europe, Podarcis

sicula was accidentally introduced to Long Island, New York in
1967 (Gossweiler 1975. Copeia 1975:584–585). Burke and
Mercurio (2002. Amer. Midl. Nat. 147:368–375) studied the diet
of P. sicula on Long Island but only utilized stomach contents; no
reports exist of P. sicula foraging behavior in the urban-industrial-
ized environment. Here, I describe preliminary observations on P.
sicula foraging behavior in this environment.

During my investigation of their occurrence along the Long Is-
land Railroad, I made observations of P. sicula at the Carle Place
train station in Carle Place, New York (40°44'56"N, 73°36'19"W,
datum: WGS84; elev. 30 m) between May and July 2006. Vegeta-
tion where I made these observations consisted primarily of ex-
otic shrubs (e.g., Artemisia vulgaris) and herbaceous annuals and
perennials (e.g., Centaurea sp.). Ground cover consisted of dead
A. vulgaris and Centaurea stems, and human-generated debris such
as bottles, cans, and paper litters much of the ground near the east-
and west-bound train platforms.

At 1224 h on 1 June 2006, an adult (ca. 7.0 cm SVL) male P.
sicula, seen foraging along the edge of an A. vulgaris patch, ap-
proached an empty aluminum beverage can behind the westbound
platform. The lizard stopped beside the can remaining motionless
for ca. 45 sec until a small unidentified fly (Diptera) landed on the
can. The fly was rapidly seized and consumed, and the lizard pro-
ceeded to feed on 4 additional flies attracted to the can over the
next 3 min. Shortly afterwards, the lizard returned to the same
patch of vegetation along which it was originally seen foraging.
About 30 sec after the male retreated, an adult (ca. 6.0 cm SVL)
female approached the same can from another nearby patch of
vegetation. It then proceeded to feed in the same manner as the
male, consuming a house fly (probably Musca domestica) and two
ants (likely Tapinoma sessile) over the course of ca. 2 min before
also retreating into the vegetation. On 6 June 2006 at 1147 h, a
second adult (ca. 6.4 cm SVL) male was observed feeding on small
flies (seemingly the same fly species observed on 1 June 2006)
attracted to an empty glass beer bottle located behind the east-
bound platform. This lizard consumed three flies as each landed
on the bottle, and then moved to a nearby rock where it basked for
ca. 2 min before retreating beneath a rock.

Comparative studies have aided in understanding the differences
in ecologies between the introduced Long Island and indigenous
European P. sicula populations (Burke et al. 2002. Copeia
2002:836–842; Burke and Mercurio, op. cit.; Burke and Ner, op.
cit.). In Europe, P. sicula occur in both natural and disturbed envi-
ronments (Foa et al. 1992. Herpetol. J. 2:86–89; Avery 1993. Ethol.
Ecol. Evol. 5:511–518), but Italian Wall Lizards in New York are
restricted to anthropogenic environments (Burke and Mercurio,
op. cit.; Burke and Deichsel, in press Herpetol. Conserv.). Review
of the literature reveals that no reports of opportunistic foraging
associated with human-generated debris exist for P. sicula or any
other Podarcis. Further research is needed to determine both how
common and how important such behavior is in maintaining P.
sicula in heavily-disturbed environments.

Submitted by ROBERT W. MENDYK, 68 12th Street, Carle
Place, New York 11514, USA; e-mail: odatriad@yahoo.com.

TEIUS OCULATUS (NCN). COURTSHIP; MATING. Teius
oculatus is a diurnal, oviparous, insectivorous species (Avila 2002.
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Biogeographica 78:15–33) with a broad distribution in eastern and
central Argentina, Uruguay, and southeastern Brazil (Cei 1993.
Reptiles del Noroeste, Nordeste y Este de la Argentina.
Herpetofauna de las Selvas Subtropicales, Puna y Pampas. Museo
Regionale di Scienze Naturali, Torino, Italia, Monogr. 14. 949 pp.).
Save a brief account by Gudynas et al. (1981. C. E. Don Orione
Contr. Biol. Montevideo 8:1–9), courtship and mating are
undescribed. Here, we relate behaviors during courtship and mat-
ing in both free-ranging and captive T. oculatus.

On 10 December 2006, HJPT filmed a free-ranging pair of T.
oculatus in the National Park Lihue Calel, La Pampa, Argentina
(37°55'S, 65°32'W, datum: WGS84; 275 m elev.), and on 5 Febru-
ary 2006, JS filmed a captive pair that came from El Bagual Re-
serve, Formosa, Argentina (26°10'S, 58°56'W, datum: WGS84;
75 m elev.). The captive pair had been living in a terrarium (70 cm
× 30 cm × 30 cm) for about a year when the behaviors we report
were first observed. Both were of approximately the same snout–
vent lengths, the male being 11.5 cm and the female 10.4 cm long.
The male approached the female, climbed on her back and began
performing lateral head movements over her neck and head re-
gion as if gently rubbing it. The female walked a few steps and
occasionally moved her head laterally in unison with the male’s
back and forth movements. The male also tongue-flicked and did
a few “leg strokes” (Carpenter and Ferguson 1977. In Gans and
Tinkle [eds.], Biology of the Reptilia, Volume 6, pp. 335–403.
Academic Press, New York, New York), moving one hind leg up
and down the side of the female as if stroking her. After about 3
min, the female lifted her cloacal region. The male immediately
grasped the female from the left side of her pelvis, formed an arc
around her and introduced the right hemipenis in her cloaca. Dur-
ing mating, the female remained motionless. After about 19 min,
the pair abruptly disengaged, apparently initiated by the female
who took refuge in their common shelter. Meanwhile, the male
dragged his cloacal region with hind legs extended in an apparent
attempt to reintroduce the everted hemipenis. In October 2006,
the same pair was observed mating a second time. On this occa-
sion, we did not observe courtship prior to mating.

We observed a similar sequence of behaviors in the free-living
pair. The main difference seemed to be the apparent inexperience
of the male. In this case, the male was about 8 cm in snout-vent
length and the female 10 cm. The male was possibly a subadult
(the pair was not captured to confirm). Although this male per-
formed the same behaviors observed in the captive male, he ap-
peared more animated, moving about the female erratically. While
performing the lateral head movements as well as trying to gain a
position over the female’s back, he seemed to be slipping off so
that the behavior was done over different parts of her back as well
as over her head as he turned around several times, front and back,
looking for the right position. This lasted about 3.5 min. The male
then did a few leg strokes over her tail, turned around, and re-
sumed the lateral head movements for about 30 sec, after which
he seized her by the pelvic region, in this case from the right. A
little less than 2 min later, the female disengaged and ran off as the
male followed her for 4–5 m. At that moment, another, larger (11
cm SVL), brightly colored male, appeared. The two males started
fighting. During the struggle, which did not last more than 2 sec,
the two males stood up on their hind legs, facing each other, ap-
parently wrestling with their anterior limbs (the latter was not

filmed). Following this short quarrel, the smaller male quickly
retreated, disappearing into the bush. The larger male then started
looking for the female but they were soon lost from our sight.

Mating behavior we observed in T. oculatus was similar to that
reported by Gudynas et al. (1981, op. cit.), i.e., the male grasping
the female by the trunk and forming an arc around her. However,
these authors did not observe courtship. Instead, males ran persis-
tently after a female until seizing her. When mating was over, the
authors also observed the male drag the cloacal region, hind legs
extended, thus reintroducing the everted hemipenis. Other ex-
amples of lateral rubbing of the neck or head of female as part of
courtship in lizards were not found in the literature, though Car-
penter and Ferguson (op. cit.) described a behavior called “head
press” or “jaw rub” as “rubbing or pressing of the chin or head
region against another individual, usually associated with court-
ship or copulation,” but specific examples were not provided. On
the other hand, leg strokes have been reported in Tupinambis
teguixin and in T. rufescens (Chani 1988. Proyecto Tupinambis:
Estado de las investigaciones hasta la primavera de 1988.
Comportamiento. III Congreso de Producción, Industrialización
y Comercialización de la Fauna; Federación Argentina de la
Comercialización e Industrialización de la Fauna, Bs.As.) and in
some skinks and anguids (Carpenter 1978. In Greenberg and
MacLean [eds.], Behavior and Neurology of Lizards, pp. 253–
267. NIMH, Rockville, Maryland).

We thank Gustavo Scrocchi for comments on the manuscript,
the Dirección de Fauna de Formosa and Alejandro Di Giacomo,
Aves Argentinas & Alparamis SA for allowing us to collect animals
in El Bagual Reserve; the Dirección of National Park Lihue Calele,
la Pampa, for letting us film animals; and PIP-CONICET 5780,
and CIUNT G315 for financial support.
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mhalloy@webmail.unt.edu.ar) and JUAN CARLOS
STAZZONELLI SADIR (e-mail: caraguay4@hotmail.com),
Instituto de Herpetología, Fundación Miguel Lillo, Miguel Lillo
251, 4000 San Miguel de Tucumán, Argentin; HUGO JAIME
PRIETO TUR and ALEJANDRO SCOLARO (e-mail:
scolaro@cenpat.edu.ar), Universidad Nacional de la Patagonia &
CONICET, 9120 Puerto Madryn, Chubut, Argentina.

TRETIOSCINCUS BIFASCIATUS (Limpia Casas). DIET.
Tretioscincus bifasciatus, a diurnal gymnopthalmid lizard known
from northern and central Colombia and northern Venezuela,
inhabits a variety of life zones from dry to moist Tropical and
Premontane forests over a broad altitudinal range (sea level to
1500 m; S. Ayala and F. Castro, unpubl. data). Most often observed
in sunny patches near the base of large trees or in nearby litter, it
can also be found under brush in open areas or on rocks in
deforested sites, but always near a large tree or dense vegetation.
It seems most active during sunny intervals, but almost nothing is
known of its ecology. Here, we provide preliminary data on its
diet from central Colombia.

We studied 32 T. bifasciatus from the Inspección de Policía
Guadualito, Municipality of Yacopí, Departamento Cundinamarca
(74°18'W, 5°37'N, elev. 800–1100 m) over the interval February
1998–January 1999). The area, on the Cordillera Oriental of the
Colombian Andes, is located on steep slopes draining to the
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Magdalena Valley. Highly human-altered, forest fragments occur
only at the top of the mountains; sugar, corn, and casaba planta-
tions, and cattle pastures occur on the slopes. The lizards were
most often found in sunny spots on the palm thatch roofs of the
sugar mills (‘‘trapiches’’) (37.5%), or in the nearby litter close to
the “trapiches” (25%), or near the base of large trees (15.6%),
other individuals were seen on fallen trunks (12.5%), and inside
or around abandoned rural houses (9.4%).

We examined the stomachs of 24 lizards by dissection. Eleven
T. bifasciatus had food remnants in their stomachs; the remaining
13 lizards had empty stomachs. The high number of lizards with
empty stomachs seems unrelated to foraging interval because the
lizards were randomly collected at different times. Food found in
the stomachs was exclusively cockroaches, spiders and grasshop-
pers; no plant material was found. Cockroaches were the most
important prey, based on numbers (N = 7, 41.8%), volume (1763
mm3, 50.2%), and frequency with which prey was recorded among
lizards with food (N = 6, 54.5%). Grasshoppers (N = 4, 23.5%)
followed cockroaches in volume (1336 mm3, 38%) and frequency
(N = 4, 36.4%). Prey volume of spiders (N = 6, 35.3%) was the
least among three prey groups (414 mm, 11.8%) but was in simi-
lar frequency to grasshoppers (N = 4, 36.4%).

Tretioscincus bifasciatus are sympatric and synoptic with
Mabuya sp. We recorded 15 prey species from 89 Mabuya sp.
(unpubl. data), but the same three prey groups were dominant (70%
of individual prey) implying that these prey taxa are generally
availability to both lizards.

We thank the residents of the Inspección de Policía de
Guadualito, especially Elsa de Alvarez and her family, for their
hospitality and collaboration during our field trip.

Submitted by RANCES CAICEDO, Grupo de Fauna Silvestre–
Corporación Autónoma Regional para la Defensa de la Meseta de
Bucaramanga, Colombia (e-mail: ranchocaicedo@yahoo.com);
Colección Herpetológica, Escuela de Biología Universidad
Industrial de Santander, Bucaramanga, Colombia; VICTOR
HUGO SERRANO (e-mail: vserrano@uis.edu.co) and
MARTHA PATRICIA RAMIREZ (e-mail:
mpramir@uis.edu.co), Laboratorio de Biología Reproductiva de
Vertebrados y Colección Herpetológica, Grupo de Estudios en
Biodiversidad Escuela de Biología, Universidad Industrial de
Santander, Bucaramanga, Colombia.

TROPIDURUS TORQUATUS (Brazilian Collared Lizard). DIET.
Tropidurus torquatus is an ambush forager that feeds mainly on
arthropods, but may also eat some plant material, e.g., seeds, flow-
ers and leaves (Bergallo and Rocha 1994. Austral. J. Ecol. 19:72–
75; Teixeira and Giovanelli 1999. Rev. Brasileira Biol. 59:11–18).
Vertebrate prey is poorly documented though T. torquatus is known
to consume smaller lizards (Araújo 1991. Rev. Brasileira Biol.
51:857–865; Teixeira and Giovanelli, op. cit.).

On 10 April 2006, we observed a T. torquatus eating a juvenile
rodent, probably Rattus rattus. The rodent, which was being eaten
head first, had only its tail and a hind limb outside the tropidurid´s
mouth. The T. torquatus specimen, clearly a large (ca. 10 cm SVL)
adult male, could not be captured for more accurate measurement,
though photographs were taken before the lizard fled. The obser-
vation was made at Praia do Canto, Vitória, Espírito Santo, Brazil

(20°18'13"S, 40°17'46"W, datum: Córrego Alegre SAT 69; elev.
near sea level).

Inclusion of small mammals in the diet of T. torquatus rein-
forces the idea that this species is an opportunistic and dietary
generalist. Males grow larger than females and it has been sug-
gested that larger individuals ingest larger prey (Van Sluys et al.
2004. J. Herpetol. 38:606–611). For that reason, though both males
and females are reported to feed upon vertebrates, males may con-
sume larger vertebrates (e.g., rodents) more frequently, though this
assumption remains to be adequately tested.

We thank C. F. D. Rocha for comments on the manuscript.
Conselho Nacional de Desenvolvimento Científico e Tecnológico
for financial support to PLP.

Submitted by JOÃO LUIZ GASPARINI, Departamento de
Ciências Biológicas, Universidade Federal do Espírito Santo, Av.
Marechal Campos 1468, Maruípe, 29040-090 Vitória, Espírito
Santo, Brazil (e-mail: gaspa.vix@terra.com.br); and PEDRO
LUIZ PELOSO, Departamento de Zoologia, Museu Paraense
Emílio Goeldi, Av. Perimetral, 1901, Terra Firme, 66077-530
Belém, Pará, Brazil (e-mail: pedropeloso@terra.com.br).

TROPIDURUS TORQUATUS (Lagartixa, Collared Lizard).
TAIL AS FOOD. Tropidurus torquatus is a common iguanid liz-
ard ranging from Brazil to Argentina that inhabits the Cerrado and
Atlantic Forest domains in Brazil (Rodrigues 1987. Arq. Zool.
31:105–230). Though widely distributed and abundant, few records
of predators on T. torquatus exist; we known of only one record of
predation, involving a Burrowing Owl, Speotyto cunicularia
(Kokubum and Zacca 2004. Herpetol. Rev. 35:270). This note
describes the first observation of a harvestman (an opilionid arach-
nid) feeding on the tail of the lizard, T. torquatus.

At night on 8 November 2005, JC observed a female harvest-
man, Gonyleptes sp. nov. (Opiliones, Gonyleptidae, dorsal scute
length 7.4 mm), eating a tail (66 mm long) of a Tropidurus
torquatus at the Parque Nacional do Caparaó, Santa Marta dis-
trict, Ibitirama municipality, State of Espírito Santo, Brazil
(20°29'40"S, 41°44'00"W; elev. ca. 960 m). The harvestman was
located head down, ca. 50 cm above ground level on a wall inside
an abandoned house surrounded by relatively undisturbed forest,
with its chelicerae and pedipalps holding the basal portion of the
lizard’s tail. One vertebral bone in the tail was visible, the tissues
around it presumably having been swallowed by the harvestman,
and about 0.6 mm of the tail was partially digested.

Harvestmen are omnivorous arachnids that prey chiefly on small
invertebrates (Acosta and Machado, in press. In Pinto-da-Rocha
et al. [eds.], The Harvestmen: The Biology of Opiliones. Harvard
University Press, Cambridge, Massachusetts). With the exception
of two records of feeding on frog metamorphs (Castanho and Pinto-
da-Rocha 2005. Rev. Ibérica Aracnol. 11:43–45), only dead verte-
brates have been recorded as food items (Acosta and Machado,
op. cit.). Nevertheless, we stress that diet items are known for only
about 40 of the ca.  6000 known species of harvestmen. The har-
vestman encountering the tail of this lizard was not recorded. How-
ever, the harvestman probably did not remove the tail from a live
lizard as it would not strong enough to do so; more likely, it was
found opportunistically. This observation represents a new item
in the diet of harvestmen in general.
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We know of one other instance of a harvestman feeding on a
lizard tail. A picture (online at: http://commons.wikimedia.org/
wiki/Image:Harvestman_eating_skink_tail.jpg) shot by Tim
McCormack in Virginia (USA) shows a skink tail (identified as
that of a Eumeces fasciatus) being eaten by a Leiobunum sp., a
sclerosomatid opilione.

Vouchers of the harvestman and lizard tail (MZUSP-26.836)
were deposited at the Museu de Zoologia da Universidade de São
Paulo, State of São Paulo, Brazil. We are grateful to Glauco
Machado (UNICAMP) for making us aware of the internet photo.
We thank the Instituto Brasileiro do Meio Ambiente e dos Recursos
Naturais Renováveis (IBAMA, license number 030/2005 –
CGFAU/LIC) and Estêvão José Marchesini Fonseca, director of
the Parque Nacional do Caparaó, for lodging facilities during our
stays in the park and for permission to work there. We thank Felipe
Franco Curcio for photographic assistance, and M. P. Hayes and
an anonymous reviewer for editorial assistance.
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UTA STANSBURIANA (Side-Blotched Lizard). MORTALITY.
Many reports of human-induced mortality exist among vertebrates
(mammals: Karraker 2001. Wildl. Soc. Bull. 29:1158–1162; am-
phibians: DiMauro and Hunter. 2002. Forest Sci. 48:397–406;
turtles: Barko et al. 2004. J. Wildl. Manage. 68:1145–1150). Here,
I add to the data describing instances of mortality with observa-
tions made at a water pipe cover in eastern New Mexico.

My observations were made during fieldwork on 20 June 2003,
within the city limits of Fort Sumner, De Baca County (34°28'26"N,
104°14'22"W; elev. 1250 m). A slightly ajar water pipe lid used to
cover a valve for a water line was removed to reveal a trapped
(but living) adult Uta stansburiana. This partially buried pipe has
an inner diameter of 45 cm and is 38 cm deep. The lizard was
captured, photographed, then released. This individual seemed
healthy, suggesting it was recently trapped. Further investigation
revealed 9 skulls and other bones at the bottom of this pipe. After
closing the pipe lid, I rechecked it on 23 June 2003, 15 and 17
August 2003, 17 and 21 June 2004, and 10 August 2004; no addi-
tional animals or bones were found.

Four of the five lizard skulls were adult U. stansburiana, an
abundant species throughout New Mexico (Degenhardt et al. 1996.
Amphibians and Reptiles of New Mexico. University of New
Mexico Press, Albuquerque. 431 pp.). The fifth skull was that of
an adult Great Plains Skink, Eumeces obsoletus. Except for the E.
obsoletus skull, little to no flesh remained on the skulls. The four
remaining skulls were identified as Reithrodontomys sp. (two spe-
cies, R. megalotis [Western Harvest Mouse] or R. montanus [Plains
Harvest Mouse], are possible at this locality [Burt and
Grossenheider 1980. A Field Guide to the Mammals: Field Marks
of All North American Species Found North of the Mexican Bound-
ary. Houghton Mifflin Co., Boston, Massachusetts. 289 pp.]).

Water pipes of the kind I describe can unquestionably trap small
vertebrates, including U. stansburiana and Reithrodontomys spp.

Trapped individuals might have attempted to escape the heat of
the day or night cold; if true, this example represents an “ecologi-
cal trap” (Schlaepfer et al. 2002. Trends Ecol. Evol. 17:474–480).
Skulls and bones mostly lacking flesh implies that the water pipe
cover had been ajar for some time. No mortality was observed
after the pipe lid was properly closed. Hence, similar to standard
pitfall traps, water pipe lids should always be snugly closed when
not in use if no mechanism exists to allow escape of trapped ani-
mals.

Submitted by GLENN J. MANNING, University of Arkansas,
Department of Biology, 601 SCEN, Fayetteville, Arkansas 7701,
USA; e-mail: gmannin@uark.edu.

SERPENTES

AGKISTRODON PISCIVORUS LEUCOSTOMA (Western Cot-
tonmouth). ACTIVITY. The ecology of Agkistrodon piscivorus
leucostoma is poorly understood, relative to western subspecies.
For example, most studies of home range and activity patterns
have been conducted on subspecies other than A. p. leucostoma
(Dundee and Burger 1948. Chicago Acad. Sci. 21:1–2; Wharton
1969. Bull. Florida State Mus. 14:227–272; Kofron 1978. J.
Herpetol. 12:543–554; Martin 1982. Home range, movements, and
activity patterns of the cottonmouth, Agkistrodon piscivorus, in
southern Louisiana. M.S. Thesis, Univ. of Southwestern Louisi-
ana, Lafayette. 53 pp.; Cook 1983. Activity patterns of the cotton-
mouth water moccasin, Agkistrodon piscivorus Lacepede, on a
northwest Florida headwater stream. M.S. Thesis, Univ. Florida,
Gainesville, Florida. 88 pp.; Sexton et al. 1992. In Campbell and
Brodie [eds.], Biology of Pitvipers, pp. 337–345. Selva, Tyler,
Texas). Kofron (op. cit.) noted that A. p. subspecies moved up to
80 m way from water. Martin (op. cit.) found that between May
and October, A. piscivorus in southern Louisiana moved an aver-
age of several meters a day, usually immediately after dusk, and
concluded they were both crepuscular and nocturnal.

Here, we characterize movements and activity ranges of six ra-
dio-tagged A. p. leucostoma (two males and four females; 55–85
cm SVL, 150–480 g) between July 1993 and January 1994 in the
Ouachita National Forest (Montgomery County, Brier Creek, Ar-
kansas). We recorded 272 observations for all snakes (30–51 ob-
servations/snake). Total distance traveled by each individual ranged
from 468–827 m (mean = 604 m). Three females exhibited non-
contiguous summer and fall activity ranges. The number of meters
moved per day (mean = 8.0 m, range = 0.5–14.0) significantly
differed between months (Kruskal-Wallis, H = 21.07, p<0.01), with
the greatest movement occurring in October. Activity ranges (con-
vex polygon) ranged from 0.13–1.14 ha (mean = 0.45 ha).

Our radio-tagged snakes were found 7% of the time in the creek,
17% within 1 m of the creek, 52% within 5 m, and 75% within 10
m. The mean distance from water (excluding snakes found in the
water) for all six snakes was 10.7 m. Proximity to the creek (or
associated bodies of water) did not significantly differ between
males and females (Kruskal-Wallis, H = 0.02, p = 0.88), but did
significantly differ by month (Kruskal-Wallis, H = 33.6, p<0.01).
The farthest-ranging A. piscivorus was a female found 85 m from
water. Most Brier Creek cottonmouths showed increased frequency
of movement during the fall return to their hibernacula. Agkistrodon
piscivorus were relatively sedentary overall; the greatest distances
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moved occurred during October and averaged only 8 m/day. Move-
ment ranges reported from Louisiana cottonmouths indicated dis-
tances of 10 m or more every night during summer periods and
the beginning of a return to hibernacula in late November (Mar-
tin, op. cit.).

Three of the six snakes (two males and a female) migrated to a
den site outside of their summer/fall activity range. The greatest
distance moved from a location in a summer activity area to a den
site was 436 m. All den sites were located within 10 m of Brier
Creek or a tributary. Hibernacula were located in rocky
outcroppings high on streamside banks, occasionally under em-
bedded boulders. These habitats are superficially similar to rocky
hillside hibernacula described for northern populations (Neill 1947.
Herpetologica 3:203–205; Barbour 1956. Trans. Kentucky Acad.
Sci. 17:31–41; Burkett 1966. Publ. Univ. Kansas Mus. Nat. Hist.
17:435–491). Four of the cottonmouths were periodically observed
(1–3 times each) on the surface at the den site during the winter.

Submitted by CHRISTOPHER K. METCALF, U.S. Fish and
Wildlife Service, Panama City, Florida 32405, USA (e-mail:
chris_metcalf@fws.gov); FRANK PEZOLD, College of Science
and Technology, Texas A&M University, Corpus Christi, Texas
78412, USA (e-mail: frank.pezold@mail.tamucc.edu); and
BETTY G. CRUMP, U.S. Forest Service, Ouachita National For-
est, Glenwood, Arkansas 71943, USA (e-mail: bcrump@fs.fed.us).

ARRHYTON EXIGUUM (Puerto Rican Garden Snake). REPRO-
DUCTION. I witnessed two adult Arrhyton exiguum engaged in
what appeared to be courtship behaviors at 1240 h on 6 March
2007 in pastureland in the Río Grande region of northeastern Puerto
Rico. The two snakes were entwined, but were not moving when
first sighted. One individual appeared to be larger than the other.
However, no chin rubbing, tongue-flicking, or aggressive behav-
iors were observed. I could not ascertain whether the male’s
hemipenes was intromitted without disturbing the snakes. The
habitat consists of moist, clay-like soils with little vegetation cover,
though the snakes were between small shrubs when observed.
Ambient temperature at the time of observation was approximately
27.2°C, with both individuals exposed to sunlight. When encoun-
tered, the two individuals fled (still entwined) under a nearby piece
of aluminum. To my knowledge, this is the first observation of
reproductive behavior in Puerto Rico or any other West Indian
location.

Submitted by CHRISTOPHER BLAIR, Department of Natu-
ral History, Royal Ontario Museum, 100 Queen’s Park, Toronto,
Ontario, Canada M5S 2C6; e-mail: Christopher.blair@utoronto.ca.

CORALLUS COOKII (St. Vincent Treeboa). FORAGING.
Corallus cookii is endemic to the Lesser Antillean (West Indies)
island of St. Vincent, where it is widespread in a variety of habi-
tats (including some that are dramatically altered) from sea level
to at least 425 m (Henderson 2002. Neotropical Treeboas: Natural
History of the Corallus hortulanus Complex. Krieger Publ. Co.,
Malabar, Florida. 197 pp.). Its diet is comprised of Anolis lizards
and introduced rodents (Mus and Rattus), but specific details of
foraging behavior are unknown, although young boas are known

to be active foragers and large adults are ambush strategists
(Henderson, op. cit.).

On 6 June 2006, we observed a C. cookii (~ 755 mm SVL) stalk
and capture an adult Anolis trinitatis at Ferret (St. Patrick Parish:
13.212°N, 61.251°W, datum WGS84; ~160 m elev.), an area of
mixed agriculture and secondary forest. When first noticed (at 2220
h), the boa was at 2.0 m in a tree of undetermined species, about
15 cm from the sleeping lizard, approaching slowly from behind
and slightly above it. As we did not want to disturb the boa, we
only intermittently used diffuse light from a headlamp to monitor
the snake’s progress, and therefore were unable to determine
whether or not the boa exhibited tongue-flicks. By 2230 h, the
snake was within 2.0 cm of the anole and, for the next 15 min,
movement by the boa was almost imperceptible. The C. cookii
was virtually touching the anole before it grabbed it in the nuchal
region, commenced to throw a coil around it, and subdue it. The
stealthy manner in which the boa approached the anole, especially
the almost imperceptible movement over the last 2.0 cm, closely
parallels the foraging behavior of C. grenadensis on Grenada, a
closely related species in which foraging behavior has been stud-
ied in some detail (Yorks et al. 2003. Stud. Neotrop. Fauna Environ.
38:167–172). At 2256 h, upon completion of swallowing the liz-
ard, the boa ascended into the crown of the tree.

Fieldwork in St. Vincent was funded by a grant (DBI-0242589)
from the National Science Foundation (USA) to Robert Powell.

Submitted by ROBERT W. HENDERSON, Vertebrate Zool-
ogy, Milwaukee Public Museum, Milwaukee, Wisconsin 53233-
1478, USA (e-mail: henderson@mpm.edu); MICHAEL L.
TREGLIA, Department of Natural Resources, Cornell Univer-
sity, Ithaca, New York 14850, USA; and SYLVIA D. POWELL,
Department of Biology, Earlham College, Richmond, Indiana
47374, USA.

ENULIUS SCLATERI (White-headed Snake). REPRODUC-
TION. Enulius sclateri is an uncommon, neotropical, and fosso-
rial amastidine colubrid (Savage 2002. The Amphibians and Rep-
tiles of Costa Rica: A Herpetofauna Between Two Continents,
Between Two Seas. University of Chicago Press, Chicago. 954
pp.). Here we provide the first report of basic reproductive ecol-
ogy in the wild.

On 09 May 2004 a torrential tropical storm caused a 25-m tall
Cordia alliodora (Boraginaceae) tree to fall in the laboratory clear-
ing of the La Selva Biological Station (Heredia, Costa Rica:
10.4327°N, 84.0080°W, 35 m elev.). Within 12 h of treefall, CLC
excavated a tree hollow (ca. 10 cm deep and 16.4 m from the base
of the tree) uncovering 5 nearly equivalent-sized snake eggs, later
determined to be E. sclateri. The temperature of the canopy soil
under the eggs was 24.8°C. Two eggs were punctured and no em-
bryo present, possibly from predation. The three remaining eggs,
adhered together along the longitudinal axis, were brought into
the laboratory for size and weight measurements using calipers
and a 5 g Pesola scale. On 09 May the three eggs measured 22.8
mm × 9.2 mm, 21.8 mm × 9.7 mm, and 21.1 mm × 8.6 mm, and all
weighed exactly 3.6 g. The eggs were incubated in ambient out-
door conditions until they hatched. On 18 June 2004, a fungus
infected one egg, but the hatchling actively emerged as we at-
tempted to extract it from the egg. The other two hatchlings
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emerged on 23 and 25 June. Upon hatching, the snakes were iden-
tified to species, measured, and weighed using a digital electronic
balance. The hatchlings exhibited the same pattern and coloration
as adults of this species. The unfed 11-day old hatchlings mea-
sured 89, 92, and 90 mm SVL, 58, 57, and 56 mm tail length, and
weighed 0.79, 0.74, and 0.65 g. All three snakes were released on
27 June at the site of the treefall.

This observation is the first known record of arboreal oviposi-
tion by a species commonly believed to be solely fossorial, pro-
viding evidence that some fossorial species use tree hollows and
canopy soil on branches of trees in the third dimension of the for-
est. Facultative use of arboreal habitats has been described for
other presumably “terrestrial” or “fossorial” snake species for for-
aging (Keller and Heske 2000. J. Herpetol. 34:558–564) and/or
unknown reasons (Stidham 2001. Herpetol. Rev. 32:262) but thus
far none has confirmed reproductive behavior in the canopy habi-
tat.

There are two possible explanations for our observation. First,
E. sclateri oviposition site depends on the drier more exposed
microenvironment found in the canopy compared to the forest floor,
or second, despite differences between canopy and forest floor
habitats, the structural similarities are sufficient to make canopy
oviposition desirable for E. sclateri. Predator or prey interactions
likely underlie arboreal oviposition: deep tree holes or cover by
canopy soil shield the eggs from potential predators, or place adults
and/or hatchlings near a potential food source. Our observation
confirms that some species are using a much larger range of forest
microhabitats than previously considered. This observation of a
putatively ‘fossorial’ snake ovipositing in the canopy is evidence
that facultative use of arboreal habitats may be more widespread
than commonly thought.

We thank H. W. Greene, the Mellon Foundation, the Organiza-
tion for Tropical Studies, the National Science Foundation, and
the Ministry of Environment and Energy (Costa Rica) for assis-
tance and support.
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5414, USA (e-mail: miwilliams@auburn.edu).

HETERODON SIMUS (Southern Hognose Snake). HIBER-
NACULA. The natural history of Heterodon simus is poorly known
(Tuberville et al. 2000. J. Elisha Mitchell Sci. Soc. 116:19–40)
and hibernacula have not been described. Between 11 October
1998 and 18 February 2006, we radio tracked three adult male and
three adult female H. simus through a single winter each, and one
adult female through two consecutive winters, in upland sandhill
habitats (Scotland County, North Carolina, USA). In all cases (N
= 8), the snakes essentially excavated their own hibernacula, bur-
rowing more or less vertically into sandy soil in inconspicuous
spots. No obvious stump holes or other existing underground cham-
bers were used, and entrance and exit holes were usually not vis-

ible after a few days. One male over-wintered in the road bank of
a state maintained sand road (ca. 2 m from the edge of the road
bed); all others hibernated in relatively open woods dominated by
Longleaf Pine (Pinus palustris), Wiregrass (Aristida stricta), and
scrub oaks (Quercus spp.). Dates of hibernaculum entry ranged
between 26 October and 24 November, and dates of first emer-
gence ranged between 24 March and 10 April.

Two females were excavated from their hibernacula for recap-
ture to remove or replace failed transmitters. Both were found in
damp, firmly packed sand in narrow tunnels, apparently of their
own making. One entered her hibernaculum between 26 and 31
October and was excavated on 29 November at a depth of ca. 26
cm (ca. 23 cm of sand and ca. 3 cm of surface litter). The other
entered her hibernaculum between 28 October and 4 November
and was excavated on 16 February at a depth of ca. 38 cm (ca. 36
cm of sand and ca. 2 cm of surface litter). Both were active when
uncovered. The female that was tracked through two winters did
not exhibit hibernaculum fidelity, but spent the second winter ca.
306 m from the hibernaculum she occupied the previous winter.

These observations suggest that H. simus do not depend on stump
holes or other existing subterranean chambers for hibernacula
(though they were sometimes observed using such sites when not
hibernating). Other relatively large-bodied snake species that we
have observed overwintering in the same area (several instances
each for Coluber constrictor, Elaphe guttata, Heterodon
platirhinos, Masticophis flagellum, Pituophis melanoleucus,
Agkistrodon piscivorus, and Sistrurus miliarius) in all cases used
existing stump holes, old root channels, or mammal burrows as
hibernacula. Hibernaculum fidelity was observed on several oc-
casions in M. flagellum and P. melanoleucus.

For support and assistance, we especially thank the North Caro-
lina State Museum of Natural Sciences, North Carolina Herpeto-
logical Society, Wake Audubon, Three Lakes Nature Center, North
Carolina Wildlife Resources Commission, D. S. Dombrowski, M.
E. Dorcas, V. K. Rice, and J. B. Sealy III.

Submitted by JEFFREY C. BEANE, North Carolina State
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jeff.beane@ncmail.net); THOMAS J. THORP, Three Lakes Na-
ture Center and Aquarium, 400 Sausiluta Drive, Richmond, Vir-
ginia, 23227 USA (e-mail: tho56@co.henrico.va.us); and
STANLEY L. ALFORD, North Carolina Zoological Park, 4401
Zoo Parkway, Asheboro, North Carolina 27205 USA (e-mail:
stan.alford@nczoo.org).

HYPSIGLENA OCHRORHYNCHA CHLOROPHAEA (Dusky-
green Nightsnake). DIET. Previous records of the diet of
nightsnakes have identified snakes and lizards, including eggs, as
their primary prey items (Diller and Wallace 1986. Southwest. Nat.
31:55–64; Rodríguez-Robles et al. 1999. Copeia 1999:93–100;
Setser and Goode 2004: Herpetol. Rev. 35:177). Here we provide
observations on the diet of H. ochrorhyncha chlorophaea from
Sonora and Coahuila collected as part of a survey of the
herpetofauna of the Chihuahuan Desert and surrounding regions
(Lemos-Espinal et al. 2004. Bull. Chicago Herpetol. Soc. 39:206–
213; Smith et al. 2005. Bull Chicago Herpetol. Soc. 40:66–70).
We examined the gut contents of 18 specimens collected in the
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summers of 2003 and 2004 in Chihuahua, Sonora, and Coahuila.
Of the 18 specimens, 12 had empty stomachs, 4 had unidentifi-
able contents, and 2 had identifiable prey items. One snake (SVL
= 26.0 cm) from Cumpas, Sonora (30°2'5.8"N, 109°47'0.4"W,
datum: WGS84; elev. 814 m) contained > 20 ants. A second snake
(SVL = 16.0 cm) collected 53 km S Químicas del Rey
(26°38'44.5"N, 103°9'13.4"W; datum: WGS84; elev. 1084 m) con-
tained an orthopteran (length = 1.27 cm, width = 0.32 cm).
Rodríguez-Robles et al. (1999. Copeia 1999:93–100) suggested
that insects are rarely taken by small nightsnakes, but not by larger
nightsnakes. Our observations confirm the presence of insects in
the diets of Hypsiglena, particularly in smaller individuals.

Submitted by JOSHUA J. SCHULTE, GEOFFREY R.
SMITH, Department of Biology, Denison University, Granville,
Ohio 43023, USA (e-mail: smithg@denison.edu); JULIO A.
LEMOS-ESPINAL, Laboratorio de Ecología, Tecnología y
Prototipos, Facultad de Estudios Superiores Iztacala, UNAM,
Apartado Postal 314, Avenida de Los Barrios No. 1, Los Reyes
Iztacala, Tlalnepantla, Estado de México, 54090 México (e-mail:
lemos@servidor.unam.mx); and CHRISTOPHER B. DAYER,
Department of Biology, Denison University, Granville, Ohio
43023, USA.

HYPSIGLENA TORQUATA CHLOROPHAEA (Sonoran
Nightsnake). PREDATION. Web-building spiders generally take
prey their own size and larger (McCormick and Polis 1982. Biol.
Rev. 57:29–58), including small snakes that become entangled in
spider webs and are subsequently killed and consumed by the spi-
der (Burt 1949. Herpetologica 5:127; Bayliss 2001. Herpetol. Rev.
32:48–49; Lazcano et al. 2005. Herpetol. Rev. 36:186; McKeown
1963. Australian Spiders. Angus and Robertson, Sydney. 287 pp.;
Pinkus 1932. Sci. Mon. 34:80–83). Also, Zippel and Kirkland
(1998. Herpetol. Rev. 29:46) reported finding a dead adult
Opheodrys aestivus wrapped in silk in the web of a Nephila
clavipes. Finally, an anecdotal report by Anderson (1930. Nat. Mag.
Smithson. 16:234) describes the sequence of events of a “small
green snake” falling into the web of an orb-web spider and be-
coming entangled; the spider periodically resecured and bit the
struggling snake, and fed on it some three hours later after it ceased
moving.

We report an additional observation of snake entrapment in a
spider web from Chino Valley, Yavapai County, Arizona, USA
(34.850833°N, 112.439739°W; 1345 m elev., WGS 84). On 15
August 2005, we found a dead adult Hypsiglena torquata
chlorophaea (295 mm TL) suspended in the web of a black widow
spider (Latrodectus mactans; Theridiidae), 0.5 m from the floor in
a screened back porch. The spider was still attached to the snake.
Both snake and spider are deposited in the herpetological collec-
tion of the California Academy of Science (CAS 233784). It is
uncertain if this encounter represents an act of predation (the kill-
ing and consumption of prey). However, based on other reported
predatory encounters between L. mactans and snakes, it is pos-
sible that the H. torquata did fall prey to L. mactans. Neill (1948.
Herpetologica 4:158) reported independent predatory encounters
between L. mactans and the snakes Storeria dekayi and Opheodrys
vernalis.

We thank M.C. Tamburro and J.Vindum for assistance.

Submitted by EDWARD L. ERVIN, Merkel and Associates,
Inc., 5434 Ruffin Road, San Diego, California 92123, USA (e-
mail: eervin@merkelinc.com); and STEVEN L. CARROLL,
2705 South 240th Street #22, Kent, Washington 98032, USA.

MASTICOPHIS ANTHONYI (Clarion Racer). DIET. Snakes of
the genus Masticophis have a varied diet (Camper and Dixon 2000.
Texas J. Sci. 52:83–92), including taking chicks (e.g., Powell and
Steidl 2000. Condor 102:823–831). Masticophis anthonyi is en-
demic to Clarion Island, Pacific Ocean, and is the only snake re-
corded from the Revillagigedo Archipelago (Slevin 1926. Proc.
California Acad. Sci. 4th ser. 15:195–207). Virtually nothing is
known about its diet (Brattstrom 1955. Amer. Midl. Nat. 54:219–
229). During a study on breeding success of Laysan Albatrosses
(Phoebastria immutabilis) on Clarion during 2002–2003, we dis-
covered a M. anthonyi preying on a hatching albatross chick. Our
presence disturbed the snake, which left the moribund chick un-
eaten. The albatrosses on Clarion experienced zero breeding suc-
cess (0 fledglings of 46 eggs laid) in that season, and we speculate
that predation by the snake was responsible for more failures than
the single event we observed. Although this is the first record of
seabird chick predation from this species, Slevin (1926, op. cit.)
noted that it seemed most abundant around seabird colonies, sug-
gesting an evolutionary history of seabird nest depredation by this
species.

Submitted by ROSS M. WANLESS, Percy FitzPatrick Insti-
tute, University of Cape Town, Rondebosch 7701, South Africa;
and ANDREA ANGEL, CORE Initiatives, 9 Weltevreden Ave,
Rondebosch 7701, South Africa.

NERODIA RHOMBIFER (Diamond-backed Watersnake).
COURTSHIP AND DIET. Gibbons and Dorcas (2004. North
American Watersnakes: A Natural History. University of Okla-
homa Press, Norman, Oklahoma. 438 pp.) report that there have
been few observations of courtship behavior among watersnakes.
Aggregate mating behavior has been reported for a few species of
Nerodia, Regina, and Seminatrix, but it is not clear whether this
behavior is prevalent in these species. For example, there is only a
single observation of a probable mating aggregate involving three
or four males and one female Nerodia rhombifer from Franklin
County, Kansas (Gloyd 1928. Trans. Kansas Acad. Sci. 31:115–
141), but at least three reported copulating pairs, one each from
Kansas, Oklahoma, and Kentucky (Keck 2004. In Gibbons and
Dorcas [eds.], North American Watersnakes: A Natural History,
pp. 138–177. University of Oklahoma Press, Norman).

Herein, we describe mating behavior involving one female and
three male N. rhombifer. At approximately 1330 h CST on 6 April
2006 at Estero Llano Grande State Park, Weslaco, Hidalgo County,
Texas (26.126°N, 97.952°W, 18 m elev., WGS84), a large, female
N. rhombifer corralled a relatively large Blue Tilapia (Perciformes:
Cichlidae: Oreochromis aureus) and forced it up onto the shore-
line of Alligator Lake, a small sheltered pond surrounded by a
fragment of mesquite/spiny hackberry woodland. As the snake
began to ingest the fish, at least three smaller conspecifics (pre-
sumed to be males) emerged from the water and approached the
female. The larger female prevented at least one of the individual’s
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advances by incidentally hitting it with the fish. The three smaller
individuals appeared to be attempting to effect cloacal apposition
with the female. Eventually, the female moved off into the water
with the fish still in her mouth and the smaller individuals strug-
gling for position.

Our observations are similar to behaviors described by
Mushinsky (1979. J. Herpetol. 13:127–129) for a mating aggre-
gate of Nerodia sipedon in both orientation of the snakes relative
to each other and the posture of the males on the female. The males
were parallel to the female with their chins pressing on the fe-
male’s dorsum, and the posterior portions of their bodies were
coiled around the female. We could not determine whether the
group moved to water because they were disturbed by the observer
or because the female was attempting to escape persistent atte-
mpts at mating. It is also unclear whether copulation occurred.

This account documents a second occurrence of mating aggre-
gations in N. rhombifer and is the only known case where the be-
havior occurred while a female was feeding. One factor that may
affect the prevalence of multi-male courtship behavior in popula-
tions of Nerodia is the distribution of receptive females, which
may be related to available substrate for mating (Brown and
Weatherhead 1999. Behav. Ecol. Sociobiol. 47:9–16). Blue tilapia
is a novel food item for N. rhombifer. The relative size of the tila-
pia is consistent with descriptions of ontogenetic shifts to larger
prey sizes for diamond-backed watersnakes (Keck op. cit.).

We thank R. J. Edwards, F. W. Judd, and F. Zaidan for assis-
tance.
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PITUOPHIS MELANOLEUCUS MELANOLEUCUS (North-
ern Pine Snake). REPRODUCTION. Female Pituophis
melanoleucus are known to excavate their own nest chambers, at
least in portions of their range (Moore 1893. Amer. Nat. 27:878–
885; Zappalorti et al. 1983. Bull. Chicago Herpetol. Soc. 18:57–
72.). Burger and Zappalorti (1986. Copeia 1986:116–121; 1991.
J. Herpetol. 25:152–160) reported extensively on nesting behav-
ior of P. m. melanoleucus in the New Jersey Pine Barrens. How-
ever, information on nesting in other portions of the range of P.
melanoleucus is scant. We here describe a natural nest from the
Sandhills region of North Carolina.

On 22 September 2006, a nest was located after LTP discovered
a live hatchling and a road-killed hatchling female (433 mm SVL,
60 mm tail length) P. m. melanoleucus within a few m of each
other on a paved road (4.5 km S.SE Eagle Springs, Moore County,
North Carolina, USA). After a search of <1 h, the nest was found
in an open area along a fence line at the edge of a horse pasture,
14.8 m from the edge of the paved road. The nest was not readily
obvious, as the small “apron” or “dump pile” of sand around the
nest entrance had been obscured by weather and dead leaves. Shed
skins, or fragments thereof, from at least eight hatchlings were
found either inside the nest tunnel or outside it <1 m from the
entrance. A large female Southern Black Widow spider (Latro-
dectus mactans) had constructed a web in the nest entrance. We

excavated the nest and found it contained nine adherent, recently
hatched eggshells. The nest tunnel was 69 cm in total length—
shorter than any among 22 New Jersey nests reported by Burger
and Zappalorti (1986, op. cit.), and well below the mean (140 ± 7
cm), but within the range (39–228 cm), reported by Burger and
Zappalorti (1991, op. cit.) in a study of 93 nests in New Jersey.
The bottom of the nest chamber was 41 cm below the surface.
Interestingly, of 93 nest chambers described by Burger and
Zappalorti (1991, op. cit.), none was deeper than 25 cm. The road-
killed hatchling (presumably, but not conclusively, from this nest)
and eggshells are deposited in the collection of the North Carolina
State Museum of Natural Sciences (NCSM 71769 and 71770, re-
spectively). The live hatchling was released.

To our knowledge, this is the first published description of a
natural nest of P. m. melanoleucus outside of the New Jersey Pine
Barrens. We thank Wayne, Angela, and Chance Greene for per-
mitting access to their private land.
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REGINA RIGIDA (Glossy Crayfish Snake). MELANISM. On
11 April 2004, while conducting a herpetological survey of Cat
Island (Tom Yawkey Wildlife Center, Georgetown County, South
Carolina), we captured a completely melanistic specimen of Regina
rigida (198 mm SVL, 56 mm tail length) as it crossed a sand road
at dusk. The specimen was uniformly black on both dorsum and
venter. Melanism has been reported previously in this species
(Etheridge 1950. Copeia 1950:321; Shoop 1959. Herpetologica
15:160), but only for the southeastern portion of Louisiana and
from the area near the mouth of the St. Johns River in Florida and
not in more than 45 years. The specimen was released at the point
of capture. During the course of the survey two additional Regina
rigida were collected that both exhibited typical coloration. Pho-
tographic vouchers of the specimen are deposited in the South
Carolina State Museum (2005.82.1–8).

Submitted by WILL DILLMAN and TIMOTHY
MOUSSEAU, Department of Biological Science, University of
South Carolina, Columbia, South Carolina 29208, USA.

THAMNOPHIS CYRTOPSIS COLLARIS (Black-necked
Gartersnake). DIET AND BROOD SIZE. The natural history of
Thamnophis cyrtopsis in Mexico is relatively unknown. Here we
provide observations on the diet and brood size of T. cyrtopsis
collected as part of a survey of the herpetofauna of the Chihuahuan
Desert (Lemos-Espinal et al. 2004. Introducción a los Anfibios y
Reptiles del Estado de Chihuahua, CONABIO. 128 pp.). We ex-
amined the gut contents and reproductive tracts of 9 specimens of
T. cyrtopsis collected in the summer 2003 near Chínipas, Chihua-
hua (27°23'29.9"N, 108°32'9.7"W, datum: WGS84; elev. 469 m)
(see Lemos-Espinal et al. 2004. Bull. Chicago Herpetol. Soc.
39:206–213). Of the 9 specimens, 8 had empty stomachs. The
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single specimen that contained a prey item was a juvenile of un-
known sex (SVL: 16.5 cm). The single prey item was a toad (Bufo
sp.) metamorph. This observation of a toad metamorph in the diet
of T. cyrtopsis is consistent with the few other observations of the
diet in other parts of their range. Previous studies on the diet of T.
cyrtopsis suggest the diet of this species consists primarily of frogs
and other aquatic organisms (e.g., fish, tadpoles, etc.) (Fleharty
1967. Southwest. Nat. 12:207–229; Smith et al. 2005: Herpetol.
Rev. 36:300). Indeed, Jones (1990. Southwest. Nat. 35:115–122)
found T. cyrtopsis spends much of its time foraging in the water,
but also noted it appears to be a generalist forager. One of the
females (34.0 cm SVL) we examined contained 9 ovarian follicles.
The only other previous report of brood size in T. cyrtopsis from
Mexico (San Luis Potosí) also reported a brood size of 9 for a
female with an SVL of 54.2 cm) (Ramírez-Bautista et al. 2000.
Herpetol. Rev. 31:180).
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THAMNOPHIS ORDINOIDES (Northwestern Garter Snake).
EXOTIC PREY. Thamnophis ordinoides, a garter snake endemic
to the moist coastal regions of Pacific North America (Stebbins
2003. Field Guide to Western Reptiles and Amphibians. Houghton
Mifflin, New York. 519 pp.), consumes a large proportion of mol-
luscs and annelid worms (Fitch 1941. California Fish Game 27:2–
32; Fox 1952. Herpetologica 8:4–8; Gregory 1978. Can. J. Zool.
56:1967–1974). However, the exact species of such prey have not
been reported. Here, I provide four observations of predation by
T. ordinoides on an introduced annelid, the African nightcrawler
(Eudrilus eugeniae).

Three observations were made ca. 1.6 km W of Aurora, Marion
County, Oregon, USA (UTM 5008761N, 516528E, WGS84). On
24 July 2004, at 1850 h, CJR captured a juvenile male Thamnophis
ordinoides (201 mm SVL, 55 mm tail, 3 g) with a markedly dis-
tended abdomen. The snake was resting beneath a piece of corru-
gated aluminum on dry grass and soil (air temperature = 21.8°C).
Palpation of the snake revealed its prey to be a mature African
nightcrawler, Eudrilus eugeniae. The anterior end of the worm
had been swallowed first, and was partly digested. The remains of
the worm were 182 mm long, 6.2 mm wide, and 1.72 g (the worm
was dried with a paper towel to remove excess water and saliva
prior to weighing). After measuring, the snake was photographed
and released.

On 5 April 2004, at 1800 h, CJR observed another male T.
ordinoides (ca. 260 mm SVL) capturing an adult E. eugeniae (be-
neath a piece of aluminum, on soil and dry grass, ca. 20 m east of
the previous snake). When discovered, this snake had the anterior
end of the worm in its jaws and was attempting to pull the worm

from its burrow; loops of the snake’s body were braced against
the grass for leverage. At this point, the snake had extracted and
swallowed the anterior 40 mm of the worm; upon capture, it re-
leased the worm, which bore lacerations on the anterior 5mm of
its body from the snake’s teeth. The snake was replaced under the
aluminum; 5 min later, the snake had recaptured the worm and re-
swallowed the anterior 40 mm. A final observation, made 10 min
after the initial encounter, revealed the snake to have completely
extracted and consumed the worm; the snake was resting in a coiled
position on the dry grass (under the aluminum).

On 06 August 2006, JAR collected a juvenile T. ordinoides (135
mm SVL, 10 mm tail [broken], 1.21 g) ca. 50 m west of the previ-
ous two snakes. The snake, dead when found, appeared to have
been run over. It had recently swallowed an adult E. eugeniae,
7 mm of which was protruding from its mouth. The worm (131 mm,
1.19 g) was missing its posterior end, and had been swallowed
anterior end first.

Evidence that E. eugeniae may be more than an occasional prey
for T. ordinoides is provided by a final observation. At 1820 h on
02 June 2006 CJR captured an adult female T. ordinoides (520 mm
SVL, 130 mm tail, 100 g) crawling across a piece of corrugated
aluminum at the edge of a gravel road at the Little White Salmon
National Fish Hatchery, Skamania County, Washington, USA
(45.773056°N, 121.781667°E, WGS 84). Upon capture, this snake
regurgitated the remains of at least five adult E. eugeniae, includ-
ing two whole worms measuring 166 mm and 180 mm, respec-
tively. The total mass of regurgitated worms was 8.6 g. Worm re-
mains ranged from very fresh to heavily digested.

E. eugeniae is not native to the United States and has been in-
troduced primarily for fish bait but is now established in portions
of western Oregon and Washington (C. Rombough, pers. obs.). It
is a large (to > 200 mm) anecic worm with a setae-lined, spoon-
shaped tail, which it uses to resist being pulled from its burrow,
making it a seemingly difficult prey to obtain. Of special note is
the fact that in two of the cases reported here (24 July 2004 and 06
August 2006), the worms were almost as long as the snakes which
ate them, and potentially greater in mass. Though these observa-
tions demonstrate the ability of T. ordinoides to prey on E. eugeniae,
further data are needed to determine the effect of such predation
on T. ordinoides populations.

Submitted by CHRISTOPHER J. ROMBOUGH (e-mail:
rambo2718@yahoo.com) and JEFFREY A. ROMBOUGH, P.O.
Box 365, Aurora, Oregon 97002-0365, USA (e-mail:
bigjfire@yahoo.com).

UROTHECA (PLIOCERCUS) EURYZONUS (Halloween
Snake). DIET. Urotheca euryzonus occurs from northern Nicara-
gua to western Ecuador and feeds on salamanders and adult frogs
(Savage 2002. The Amphibians and Reptiles of Costa Rica: A
Herpetofauna Between Two Continents, Between Two Seas. The
University of Chicago Press, Chicago, Illinois. 934 pp.).

On 24 June 2004, we observed an U. euryzonus feeding on
Agalychnis callidryas (Red-eyed Treefrog) eggs inside a small pool
formed within the rusting back end of a tractor abandoned along
the road from El Copé to La Rica, 100 m N of the visitor’s center
of Parque Nacional General de División Omar Torrijos Herrera,
El Copé, Panamá (8°40'5.15"N, 80°35'33.41"E; 708 m elev.).
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Agalychnis callidryas eggs typically are laid on leaves overhang-
ing water, but on 22 June 2004 we found 20–30 A. callidryas tad-
poles and more than 50 Smilisca phaeota tadpoles inside the trac-
tor pool. On the evening of 23 June 2004, we captured (and subse-
quently released) two A. callidryas males near the tractor and heard
a third calling. Also, we observed a S. phaeota male calling from
within the tractor pool. Mid-morning on 24 June 2004 we checked
the tractor and observed a new A. callidryas egg clutch, resting on
the flat metal ledge above the water inside the tractor pool, and a
new S. phaeota clutch, in the water. We did not count the number
of eggs in the clutch, but A. callidryas clutches average 40–68
eggs (Pyburn 1963. Texas J. Sci. 14:155–170). When we arrived
at the tractor at 2000 h on 24 June, an U. euryzonus was already
consuming A. callidryas eggs, and there were fewer than ten eggs
left. The S. phaeota eggs were untouched. From 2001 h until 2004
h the snake consumed the remaining eggs. The snake opened its
mouth wide and descended on the eggs from above, scooping eggs
and jelly into its mouth (Fig. 1). During feeding, the snake paused
after consuming each egg, looked around, and sometimes retreated
from the egg mass for several seconds. Our headlamps and the
flash from the camera might have interrupted feeding. After eat-
ing the last egg, the snake traversed the edge of the water, darting
its head erratically, flicking its tongue, moving in quick stops and
starts, and often shooting forward and then retreating. By 2006 h
the snake left the tractor, and moved into the surrounding vegeta-
tion.

In the most recent published phylogeny, Urotheca is placed
within one of five clades of the Dipsadinae along with
Coniophanes, Rhadinaea, and Trimetopon. Both Coniophanes and
Rhadinaea feed on the terrestrial eggs of Eleutherodactylus frogs
(Savage 2002, op. cit., pp. 594–627), but species of Urotheca or
Trimetopon have not been reported to eat frog eggs. Snake preda-
tors of frog eggs occur in two other clades of dipsadines, includ-
ing Imantodes inornatus and Leptodeira septentrionalis in the
Dipsadini (Donnelly and Guyer 1994. Oecologia 98:291–302), and
Sibon argus in the ‘goo-eater’ clade (Ryan and Lips 2004. Herpetol.
Rev. 35:278). Our report of U. euryzonus eating frog eggs thus
suggests promising avenues for future work on the evolution of
diet and feeding ecology in dipsadine snakes.

We thank H. W. Greene for encouraging us to submit this note,
and for comments on an earlier draft. Financial support provided
by the Mellon Foundation and am Organization for Tropical Stud-
ies grant to JMR.
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versity, E406 Corson Hall, Ithaca, New York 14850, USA (e-mail:
jmr79@cornell.edu).

WAGLEROPHIS MERREMII (Boipeva). REPRODUCTION.
Waglerophis merremii is a ground-dwelling, diurnal snake found
throughout much of South America. Reported clutch sizes are 6–
8 eggs (Amaral 1977. Serpentes do Brasil. Melhoramentos, SP,
248 pp.), 5–29 eggs (Vanzolini et al. 1980. Répteis das Caatingas.
Acad. Bras. Ciências, RJ, 161 pp.), and 7–35 eggs (Pontes and Di-
Bernardo 1988. Comum. Mus. Ciênc. PUCRGS, Ser.Zool. 1:123–
149).

On 11 May 2000, I found 71 W. merremii eggs inside a termite
nest on Santa Elisa Farm (22°36'S, 46°14'W, 1650 m elev.), in the
municipality of Munhoz (Minas Gerais, Brazil). I also found a
carangejeira spider (Vitalius sp.) and pieces of a lizard’s (Tupinanbis
sp.) shed skin. The eggs were at a depth of 60 cm and organized in
the following manner: 33 eggs were isolated and the remainder
occurred in groups of 18, 10, 6, and 4 eggs. Fifty-five eggs had
already hatched, 14 eggs were close to hatching, and two were
unfertilized. The fourteen healthy eggs (ranging from 8.3–8.5 g,
30–36 mm long, 20–24 mm wide) were incubated in the labora-
tory and all hatched between 8–18 days after collection, resulting
in nine male  (range = 160–185 mm SVL, 25–35 mm TL, 5.3–7.2
g) and five female (range = 170–190 mm SVL, 25–30 mm TL,
6.2–7.3 g) neonates.

Although it was not possible to determine whether or not this is
a communal nest, the large number of eggs, together with the con-
figuration of the nest site are suggestive of communal use. There
are few reports of communal nesting by South American snakes,
although these are usually associated with species that inhabit cold
areas. Albuquerque and Ferrarezi (2004. Phyllomedusa 3:73–77)
report a Sybinomorphus mikanii nest with 66 eggs that were not
stuck together and contained embryos in different stages of devel-
opment (more suggestive of communal nesting). The present ob-
servation is either a novel report of communal nesting or a new
upper limit on litter size in this species.

Submitted by SILVIA REGINA TRAVAGLIA CARDOSO,
Laboratorio de Herpetologia, Instituto Butantan, Avenida Vital
Brazil, 1500, CEP 05503-900, São Paulo, SP, Brazil; e-mail:
silviacardoso@butantan.gov.br.

FIG. 1. Urotheca (Pliocercus) euryzonus consuming Agalychnis
callidryas eggs in a tractor abandoned on the edge of a Panamanian mon-
tane forest.
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GEOGRAPHIC DISTRIBUTION

Instructions for contributors to Geographic Distribution appear in
Volume 37, Number 1 (March 2006). 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

EURYCEA LONGICAUDA MELANOPLEUARA (Dark-Sided
Salamander). USA: ARKANSAS: JOHNSON CO.: (35°41'21"N,
93°36'27"W elev. 308 m). 19 September 2006. Glenn J. Manning.
University of Kansas Natural History Museum (KU CT 12010–
12012). Verified by John E. Simmons. This individual was found
under a rock near a small wet drainage within the Ozark National
Forest. First county record (Trauth et al. 2004 The Amphibians
and Reptiles of Arkansas. University of Arkansas Press,
Fayetteville. 421 pp.).

Submitted by, GLENN J. MANNING, Department of Biol-
ogy, University of Arkansas, 601 SCEN, Fayetteville, Arkansas
72701, USA; e-mail: gmannin@uark.edu.

EURYCEA LUCIFUGA (Cave Salamander). USA: ARKANSAS:
JOHNSON CO.: 35°41.478'N, 93°36.565' W; elev. 344 m. 14 Octo-
ber 2006. Glenn J. Manning and Kory Roberts. University of Kan-
sas Natural History Museum (KU 307072). Verified by John E.
Simmons. Ths specimen was collected during the fall 2006 field
trip of the Arkansas Herpetological Society. This specimen was
found in a small muddy cavity in a rocky drainage within the Ozark
National Forest. First county record (Trauth et al. 2004 The Am-
phibians and Reptiles of Arkansas. University of Arkansas Press,
Fayetteville. 421 pp.).

Submitted by, GLENN J. MANNING, Department of Biol-
ogy, University of Arkansas, 601 SCEN, Fayetteville, Arkansas
72701, USA (e-mail: gmannin@uark.edu); and KORY ROB-
ERTS, 8 Castle Acre Lane, Bella Vista, Arkansas 72714, USA (e-
mail: webmaster@snakesofarkansas.com).

HEMIDACTYLIUM SCUTATUM (Four-toed Salamander). USA:
WISCONSIN: IRON CO.: Duck Lake Road, 3.1 km W junction of
Duck Lake Road and Chippewa Fire Lane (46°10.933'N;
90°24.101'W; 512 m elev.: T43N R1E NW1/4 Sec 29). 05 May
2006. E. R. Wild. University of Wisconsin-Stevens Point, Natural
History Museum, Herpetology Collection (UWSP 3745–46, UWSP
3747–48). Verified by Rori A. Paloski. New county record com-
pleting documentation of distribution along Wisconsin-Lake Su-
perior shoreline and western Wisconsin-upper peninsula of Michi-
gan border. (Casper 1996. Geographic Distributions of the Am-
phibians and Reptiles of Wisconsin. An Interim Report of the Wis-
consin Herpetological Atlas Project, Milwaukee Public Museum.
87 pp.).

Submitted by ERIK R. WILD, Museum of Natural History and
Department of Biology, University of Wisconsin-Stevens Point,
Stevens Point, Wisconsin 54481, USA; e-mail: ewild@uwsp.edu.

NECTURUS MACULOSUS (Common Mudpuppy). USA:
NORTH CAROLINA: ASHE CO.: Adult caught on fishing line in

New River at New River State Park, 8 km airline ESE Jefferson.
15 March 2006. Curtis Gentry and Fred Fogel with assistance from
New River State Park staff. First documented record in the New
River in North Carolina and first county record for Ashe (Will-
iams 2006. NC NHP Special Animal Survey Form). Specimen
verified by Jeffrey C. Beane. North Carolina of Natural Science
voucher (NCSM 71331). Previously, only four historical records
known in North Carolina, all from the French Broad River drain-
age in SW North Carolina (Petranka 1998. Salamanders of the
United States and Canada. Smithsonian Institution Press, Wash-
ington, D.C.). Closest previous historical record is one occurrence
from the New River in eastern Pulaski County, Virginia, 109 km
airline NE (Tobey 1985. Virginia’s Amphibians and Reptiles: A
Distributional Survey. Virginia Herpetological Society).

Submitted by LORI A. WILLIAMS, North Carolina Wildlife
Resources Commission, 177 Mountain Laurel Lane, Fletcher,
North Carolina 28732, USA; and ED COREY, North Carolina
Division of Parks and Recreation, 12700 Bay Leaf Church Road,
Raleigh, North Carolina 27614-9633, USA.

NOTOPHTHALMUS VIRIDESCENS (Eastern Newt). USA:
TENNESSEE: MARSHALL CO.: Approximately 200 m from
Mooresville Highway (Highway 373) (35°26.805N, 86°55.959W).
Numerous individuals were found in a small pond; those captured
had nuptial pads. 13 March 2007. Nathan Haislip. Austin Peay
State University Museum of Zoology, APSU 18312 (color photo).
Verified by A. Floyd Scott. New county record (Redmond and
Scott 1996. Atlas of Amphibians in Tennessee. Misc. Publ. No.
12, Center for Field Biology, Austin Peay State University,
Clarksville, Tennessee, hard copy and Internet [http://
www.apsu.edu/amatlas/] versions, the latter of which includes links
to information on amphibians in Tennessee published since 1996,
accessed 15 March 2007).

Submitted by NATHAN HAISLIP, 3817 Mooresville High-
way, Culleoka, Tennessee 38451, USA; e-mail: nhaislip@utk.edu.

NOTOPHTHALMUS VIRIDESCENS LOUISIANENSIS (Cen-
tral Newt). USA: ARKANSAS: CARROLL CO.: 1.0 km W St. Hwy
23, vic. Arkansas/Missouri border in oak/hickory forest. 19 May
2007. David Jamieson. Verified by S. E. Trauth. Arkansas State
University Herpetological Museum (ASUMZ 30705). New county
record partially filling a distributional hiatus in northwestern Ar-
kansas between Benton, Madison and Marion counties (Robison
2006. Herpetol. Rev. 37:484; Trauth et al. 2004. Amphibians and
Reptiles of Arkansas. University of Arkansas Press, Fayetteville.
421 pp.). Although only one voucher was retained and referenced
herein, over 60 newts were examined and released at this fishless
pond.

Submitted by CHRIS T. MCALLISTER, Department of Physi-
cal and Life Sciences, Chadron State College, Chadron, Nebraska
69337, USA (e-mail: cmcallister@csc.edu); and DAVID
JAMIESON, Biological Sciences, Northwest Arkansas Commu-
nity College, One College Drive, Bentonville, Arkansas 72712,
USA (e-mail: djamieson@nwacc.edu).

SIREN I. INTERMEDIA (Eastern Lesser Siren). USA: ALA-
BAMA: SHELBY CO.: Ebenezer Swamp (33°10'05"N, 86°48'41"W).
21 April 1969. J. Patton. Verified by Joseph R. Mendelson III.
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University of Montevallo (UMCV-AC0001). County record. Ex-
tends range of this Coastal Plain subspecies northward, above the
Fall Line, and into the Valley and Ridge Physiographic Province
(Lannoo 2005. Amphibian Declines: The Conservation Status of
United States Species, University of California Press, Berkeley,
1094 pp.; Mount 1975. The Reptiles and Amphibians of Alabama.
University of Alabama Press, Tuscaloosa, 347 pp.).

Submitted by JILL A. WICKNICK (e-mail:
wicknickja@montevallo.edu) and BENJAMIN C. BUCKLEY,
Department of Biology, University of Montevallo, Montevallo,
Alabama 35115, USA.

ANURA

ACRIS CREPITANS (Northern Cricket Frog). USA: TENNES-
SEE: MARSHALL CO.: Approximately 350 m from Mooresville
Highway (Highway 373), numerous individuals were found
throughout a spring leading into a pond (35°26.799'N,
86°56.023'W). 12 March 2007. Nathan Haislip. Austin Peay State
University Museum of Zoology, APSU 183 (color photo). Veri-
fied by A. Floyd Scott. New county record (Redmond and Scott
1996. Atlas of Amphibians in Tennessee. Misc. Publ. No. 12, The
Center for Field Biology, Austin Peay State University, Clarksville,
Tennessee, hard copy and Internet [http://www.apsu.edu/amatlas/]
versions, the latter of which includes links to information on am-
phibians in Tennessee published since 1996, accessed 15 March,
2007).

Submitted by NATHAN HAISLIP, 3817 Mooresville High-
way, Culleoka, Tennessee 38451, USA; e-mail: nhaislip@utk.edu.

BUFO AMERICANUS (American Toad). USA: TENNESSEE:
MARSHALL Co.: Approximately 200 m from Mooresville Highway
(Highway 373), an individual and a male and female in amplexus
were found in a small farm pond (35°26.805'N, 86°55.959'W). 13
March 2007. Nathan Haislip. Austin Peay State University Mu-
seum of Zoology, APSU 18311 (color photo). Verified by A. Floyd
Scott. New county record (Redmond and Scott 1996. Atlas of
Amphibians in Tennessee. Misc. Publ. No. 12, The Center for Field
Biology, Austin Peay State University, Clarksville, Tennessee, hard
copy and Internet [http://www.apsu.edu/amatlas/] versions, the
latter of which includes links to information on amphibians in
Tennessee published since 1996, accessed 15 March 2007).

Submitted by NATHAN HAISLIP, 3817 Mooresville High-
way, Culleoka, Tennessee 38451, USA; e-mail: nhaislip@utk.edu.

BUFO FOWLERI (Fowler’s Toad). USA: TENNESSEE:
MARSHALL CO.: Approximately 400 m from Mooresville Highway
(Highway 373) (35°27.048'N, 86°55.956'W) found leaping through
a field of clover. 09 June 2006. Nathan Haislip. Austin Peay State
University Museum of Zoology, APSU 18300 (color photo). Veri-
fied by A. Floyd Scott. New county record (Redmond and Scott
1996. Atlas of Amphibians in Tennessee. Misc. Publ. No. 12, The
Center for Field Biology, Austin Peay State University, Clarksville,
Tennessee, hard copy and Internet [http://www.apsu.edu/amatlas/]
versions, the latter of which includes links to information on am-
phibians in Tennessee published since 1996, accessed 18 January,
2007).

Submitted by NATHAN HAISLIP, 3817 Mooresville High-
way, Culleoka, Tennessee 38451, USA; e-mail: nhaislip@utk.edu.

BUFO MARINUS (Marine Toad). USA: FLORIDA: BAY CO.:
Florida Hwy 77, ca. 10 km N of junction County Road 2302
(30°21'56.7"N, 85°40'08.7"W). 17 June 2007. Jason Dombrowsky.
Four subadults collected on grounds of abandoned Panama City
Zoo. FLMNH 151348–151351. Verified by Kevin Enge. First
record from the Florida panhandle, extending range ca. 500 km by
land from nearest records in Citrus (Stevenson and Crowe 1992.
Herpetol. Rev. 23:85) and Pasco counties (Meshaka et al. 2004.
Exotic Amphibians and Reptiles of Florida. Krieger Publishing
Company, Malabar, Florida. 155 pp.).

Toads found among two former pond exhibits that had become
partially overgrown with wetland vegetation. The former zoo owner
released six adult Bufo marinus at the site five years ago, and
Marine Toads have been regularly observed at the site for two
years. Several hundred larvae observed on 20 June 2007 and a
single calling male heard on 02 August 2007 by JGH indicate that
this is a reproducing population. It is not currently known whether
the toads are still restricted to the immediate vicinity of the aban-
doned zoo.

Submitted by JOHN G. HIMES, Florida Fish and Wildlife
Conservation Commission, 3911 Hwy 2321, Panama City, Florida
32409, USA; e-mail: john.himes@myfwc.com.

COLOSTETHUS CAERULEODACTYLUS (Blue-Toed Rocket
Frog). BRAZIL: AMAZONAS: Municipality of Borba, Estrada
do Lixão (04°26'03"S, 59°37'25"W), 41 m elev. 15 February 2007.
P. I. Simões. Herpetological collection, Instituto Nacional de
Pesquisas da Amazônia, Manaus, Amazonas, Brazil (INPA-H
18846–18850, four males, one female). Verified by A. P. Lima.
Males were found calling intensively during the day or carrying
tadpoles to rainwater ponds. First record outside the type locality,
defined as coordinates 03°37'10"S, 59°86'78"W, in the munici-
pality of Castanho, Amazonas, Brazil, on the left bank of the Ma-
deira River (Lima and Caldwell 2001. Herpetologica 57:180–189).
Extends known distribution 102 km to southeast.

Submitted by PEDRO IVO SIMÕES, Coordenação de
Pesquisas em Ecologia, INPA, CP 478, Manaus, Amazonas, 69011-
970, Brazil; e-mail:pedroivo@inpa.gov.br.

COLOSTETHUS NIDICOLA. BRAZIL: AMAZONAS: Munici-
pality of Borba, Estrada do Lixão (04°26'03"S, 59°37'25"W), 41
m elev.15 February 2007. P. I. Simões. Herpetological collections
of the Instituto Nacional de Pesquisas da Amazônia (INPA-H
18832–18839, four females, four males). Municipality of Novo
Aripuanã (05°09'01"S, 60°20'48"W), 38 m elev. 22 February 2007.
P. I. Simões (INPA-H 18840–18845, three females, three males).
Verified by A. P. Lima. First records outside type locality, defined
as coordinates 03°37'10"S, 59°86'78"W, in the municipality of
Castanho, south of Manaus, on the left bank of the Madeira River
(Caldwell and Lima 2003. Herpetologica 59:219–234). Extends
known distribution 175 km to south.

Submitted by PEDRO IVO SIMÕES, Coordenação de
Pesquisas em Ecologia, INPA, CP 478, Manaus, Amazonas, 69011-
970, Brazil; e-mail:pedroivo@inpa.gov.br.

CYCLORAMPHUS CARVALHOI. BRAZIL: SÃO PAULO.
Municipality of Campos do Jordão (22°42'23.2"S, 45°28'18.7"W),
1750 m elev. 20 October 2005. I. A. Martins; P. H. Bernardo; A. P.
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Suarez and F. B. R. Gomes. Célio F. B. Haddad collection, depos-
ited in Departamento de Zoologia, Universidade Estadual Paulista,
Rio Claro, SP, Brazil (CFBH 9894, adult male SVL: 52.63 mm).
Verified by C. F. B. Haddad. Species previously known only from
the type locality (Brejo da Lapa, alto do Itatiaia, Rio de Janeiro,
RJ: Heyer 1983. Arq. Zool. 30[4]:235–339; Frost 2004. Amphib-
ian Species of the World: An Online Reference V3.0, http://
research.amnh.org/herpetology/amphibia/index.html,). First state
record, extends known distribution ca. 200 km SW from the type
locality.

Submitted by ITAMAR ALVES MARTINS (e-mail:
istama@uol.com.br) and FELIPE BITTIOLI R. GOMES,
Universidade de Taubaté - UNITAU, Laboratório de Zoologia/
IBB. 12030-1800, Taubaté, SP, Brazil; PEDRO H. BERNARDO,
Universidade Federal de Ouro Preto (UFOP), Lab. de Zoologia
dos Vertebrados, 35400-000, Ouro Preto, MG, Brazil; and ANA
PAULA SUAREZ, Estação Ecológica de Bananal – IF, 12850-
000, Bananal, SP, Brazil.

CYCLORAMPHUS MIGUELI (Miguel’s Button Frog). BRAZIL:
BAHIA: Municipality of Amargosa, Timbó farm (13°27'39"S,
39°28'35"W). 20 January and 15 April 2007. 850 m elev. P. Fonseca
and R. Abreu. Museu de Zoologia da Universidade Federal da
Bahia, Brazil (MZUFBA 6436, 6456). Verified by M. Napoli. Pre-
viously known only from the type locality in the southern Bahia
state: Municipality of São José da Vitória and Uruçuca (Frost 2007.
Amphibian Species of the World 5.0, an Online Reference; Dixo
and Verdade 2004. Herpetol. Rev. 35:280). Extends known distri-
bution ca. 150 km N from Municipality of Uruçuca, Bahia, Brazil
(Dixo and Verdade, op. cit.).

Submitted by MARCO ANTÔNIO DE FREITAS,  Programa
de pós-graduação em zoologia, UESC (Universidade Estadual de
Santa Cruz) CEP 46.500-000 Rodovia Ilhéus/Itabuna, Ilhéus, Ba-
hia, Brazil (e-mail: philodryas@hotmail.com); THAÍS
FIGUEIREDO SANTOS SILVA, Biogeographia publicações e
consultoria ambiental, Rua E quadra D lote 11, Jardim Aeroporto,
CEP 42700-000, Lauro de Freitas, Bahia, Brazil (e-mail:
thaisfsilva@hotmail.com); PATRÍCIA MENDES FONSECA (e-
mail: patriciamfonseca@yahoo.com.br) and RAFAEL
OLIVEIRA DE ABREU, Instituto de Biologia, Museu de
Zoologia da Universidade Federal da Bahia (UFBA) CEP 40000-
000, Salvador, Bahia, Brazil (e-mail: rafaoabreu@gmail.com).

ELEUTHERODACTYLUS HENSELII. BRAZIL: RIO
GRANDE DO SUL: Sertão (28°02'31"S, 52°13'28"W), in a mixed
ombrophilous forest, 650 m elev. 04 September 2006. N. Zanella,
C. S. Busin, and L. Crestani. Coleção de Anfíbios da Universidade
de Passo Fundo, Passo Fundo, Rio Grande do Sul, Brazil (CAUPF
2025). Verified by G. Vinciprova. Previously known from sub-
tropical Atlantic rainforest and parts of the Araucaria forest in south-
ern Brazil (states of Rio Grande do Sul and Santa Catarina) and
Misiones, Argentina (Kwet and Solé 2005. J. Herpetol. 39:521–
532; Frost 2007. Amphibian Species of the World: An Online Ref-
erence: V5.0 http://reserarch.amnh.org/herpetology/amphibia/in-
dex./html). This new record extends known distribution ca. 161
km NW from Caxias do Sul, State of Rio Grande do Sul, Brazil
(Kwet and Solé, op. cit.).

Submitted by NOELI ZANELLA (e-mail: zanella@upf.br),
CARMEN SILVIA BUSIN, and LEONARDO CRESTANI,
Universidade de Passo Fundo, Campus I, Bairro São José, Br 285,
Km 171, Caixa Postal 611, CEP 99001-970, Passo Fundo, Rio
Grande do Sul, Brazil.

ELEUTHERODACTYLUS PLANIROSTRIS (Greenhouse
Frog). USA: LOUISIANA: ST. TAMMANY PARISH: Mandeville
(30°22'5"N, 90°3'37"W). 04 August 2006. Jean Elbers. Verified
by Brian Crother. Deposited in Museum of Natural History, Tulane
University (TU 24205, one adult). New parish record that extends
the distribution north across Lake Pontchartrain. This species origi-
nates from Cuba and other Caribbean Islands (Goin 1947. Studies
on the Life History of E. r. planirostris (Cope) in Florida. Univ.
Florida Studies, 66 pp.). It has been known in Florida as of 1875
and may have been introduced by shipments of foreign Caribbean
plants (Dundee and Rossman 1989. The Amphibians and Reptiles
of Louisiana. Louisiana State University Press, Baton Rouge. 300
pp.). In Louisiana, this species has been documented in Orleans
Parish as early as 1975 (Plotkin and Atkinson 1979. Herpetol. Rev.
10:59) and has spread to Easton Baton Rouge, Calcasieu, St. Ber-
nard and St. John the Baptist, and Plaquemines Parishes (Boundy
1998. Herpetol. Rev. 29:251–252; Boundy 2004. Herpetol. Rev.
35:194–196; Platt and Fontenot 1995. Herpetol. Rev. 26:207; Wil-
liams and Wygoda 1997. Herptol. Rev. 28:207). This species may
compete with native Gastrophryne carolinensis (Eastern Narrow-
mouthed Toad) (Dundee and Rossman 1989, op. cit.; Goin 1947,
op. cit.). In Louisiana, the two species have been found sympatri-
cally (pers. obser.).

I thank B. Crother, C. Fontenot, and T. Schriever for specimen
identification and manuscript comments.

Submitted by JEAN P. ELBERS, Department of Biological
Sciences, Southeastern Louisiana University, Hammond, Louisi-
ana 70402, USA; e-mail: jean.elbers@selu.edu.

GASTROPHRYNE OLIVACEA (Great Plains Narrow-mouthed
Toad). USA: TEXAS: VAN ZANDT CO.: Pasture along Van Zandt
County Road 2721, 2.90 km N of jct. with US 198. 24 May 2007.
R. Michael Burger. Verified by Carl J. Franklin. Color photo
voucher. University of Texas at Arlington - Amphibian and Rep-
tile Diversity Research Center (UTA color images 1046–1047).
Adult male 25 mm SVL located by vocalization after heavy rain.
Several other calling males were in the immediate vicinity. New
county record (Dixon 2000. Amphibians and Reptiles of Texas.
2nd ed. Univ. of Texas A&M Press, viii+421 pp.).

Submitted by R. MICHAEL BURGER, P.O. Box 4099, Dal-
las, Texas 75208, USA; e-mail: mvburger@dctexas.net.

GASTROTHECA DENDRONASTES (Río Calima Marsupial
Frog). COLOMBIA: DEPARTAMENTO DE ANTIOQUIA:
Municipio Anorí, Finca El Chaquiral, Vereda El Retiro
(06°59'0.4"N, 75°07'59"W, ca. 1704 m elev.), northern part of
Cordillera Central. 18 November 2004. J. C. Arredondo-S. and C.
Molina-Z. Museo de Herpetología Universidad de Antioquia,
Medellín, Colombia (MHUA 3868, female). Verified by J. D.
Lynch. Previously known only from the Río Calima, 1.5 km (by
road) W of Lago Calima (1230 m elev.), Departamento del Valle
del Cauca, Cordillera Occidental, Colombia and Río Faisanes, 14
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km ENE of Las Palmas (1380 m elev.) Provincia de Pichincha,
Ecuador (Duellman 1983. Copeia 1983:868–874). This record ex-
tends the known distribution ca. 374 km from its nearest known
locality, toward the northeastern part of Colombia through the
eastern versant of the Cordillera Central. First documented record
from Departamento de Antioquia and from the Cordillera Central.
Ruiz et al. 1996 (Rev. Acad. Colomb. Cienc. 20:365–415) and
Acosta-Galvis 2000 (Biota Colombiana 1:289–319) mentioned that
this species is present at Departamento de Antioquia, but no
voucher exists to support their assertions.

Submitted by PAUL D. A. GUTIERREZ-C. and LUCAS S.
BARRIENTOS, Grupo Herpetológico de Antioquia (GHA),
Instituto de Biología, Universidad de Antioquia, oficina 7-121,
teléfono 574-2105628, A.A. 1226, Medellín, Colombia (e-mail:
pdgutierrez2@yahoo.com).

HYALINOBATRACHIUM EURYGNATHUM (Rio Glass Frog).
BRAZIL: BAHIA: Municipality of Amargosa, Timbó farm
(13°07'21"S, 39°39'4051"W) 750 m elev. 15 January 2007. P.
Fonseca. Museu de Zoologia da Universidade Federal da Bahia,
Salvador, Brazil (MZUFBA 6491; 6505). Collected at night on
the ground of the forest. Verified by M. Napoli. Previously known
from highlands of southeastern Brazil in Rio de Janeiro, Espírito
Santo, and south Bahia state (Frost 2007. Amphibian Species of
the World, An Online Reference, ver. 5.0; Freitas et al. 2004.
Herpetol. Rev. 35:281). First record from northern Bahia, Brazil;
extends distribution ca. 310 km N from Itapebi municipality, Ba-
hia (Freitas et al., op. cit.).

Submitted by MARCO ANTÔNIO DE FREITAS,  Programa
de pós-graduação em zoologia, UESC (Universidade Estadual de
Santa Cruz) CEP 46.500-000 Rodovia Ilhéus/Itabuna, Ilhéus, Ba-
hia, Brazil (e-mail: philodryas@hotmail.com); and THAÍS
FIGUEIREDO SANTOS SILVA, Biogeographia publicações e
consultoria ambiental, Rua E quadra D lote 11, Jardim Aeroporto,
CEP 42700-000, Lauro de Freitas, Bahia, Brazil; and PATRÍCIA
FONSECA (e-mail: patriciamfonseca@yahoo.com.br), Instituto
de Biologia, Museu de Zoologia da Universidade Federal da Ba-
hia (UFBA) CEP 40000-000, Salvador, Bahia, Brazil.

HYLA CHRYSOSCELIS/VERSICOLOR (Gray Treefrog). USA:
ILLINOIS: PUTNAM CO.: Highway 26, 5.5 km N of Highway 18
(41°08.966'N, 89°18.249'W). 26 May 2007. John G. Palis. Veri-
fied by Jeffrey G. Stewart. Southern Illinois University at
Carbondale (SIUC H-8678). DOR adult at 2145 h. Hyla versi-
color heard vocalizing from several locations along Highway 26.
First record for county, filling gap among Bureau, LaSalle, and
Marshall counties (Petzing et al. 2000. Herpetol. Rev. 31:189–
194; Phillips et al. 1999. Field Guide to Amphibians and Reptiles
of Illinois. Illinois Nat. Hist. Surv. Manual 8, Champaign, Illinois
xii + 282 pp.).

Submitted by JOHN G. PALIS, P.O. Box 387, Jonesboro, Illi-
nois 62952, USA; e-mail: jpalis@yahoo.com.

HYLA CINEREA (Green Treefrog). USA: ARKANSAS:
CRAWFORD CO.: Dyer Lake, Arkansas (35°28'29"N, 94°05'59"W;
elev. 121 m). 26 July 2006. James U. Van Dyke, Glenn J. Man-
ning, and Brad Birchfield. University of Kansas Natural History
Museum (KU CT 12013–12015). Verified by John E. Simmons.

At 2300 h CST, numerous individuals were heard calling in the
immediate vicinity of the animal captured. The animal captured
was a large calling male. FRANKLIN CO.: Back water of the Arkan-
sas River, 3 mi. SSE of Mulberry, Arkansas (35°27'53"N,
94°00'47"W; elev. 121 m). 05 August 2006. Glenn J. Manning,
James U. Van Dyke, and Brad Birchfield. University of Kansas
Natural History Museum (KU CT 12016–12017). Verified by John
E. Simmons. At 2145 h CST, three males were heard calling in the
immediate vicinity of the animal captured. The individual cap-
tured was either a small satellite male or a female. First county
records (Trauth et al. 2004 The Amphibians and Reptiles of Ar-
kansas, University of Arkansas Press, Fayetteville. 421 pp.).

Submitted by JAMES U. VAN DYKE (e-mail:
juvandy@uark.edu) and GLENN J. MANNING (e-mail:
gmannin@uark.edu), Department of Biology, University of Ar-
kansas, 601 SCEN, Fayetteville, Arkansas 72701, USA; and BRAD
BIRCHFIELD, 11050 Cain Road, Mountainburg, Arkansas
72946, USA (e-mail: mulebrother@msn.com).

HYLA CINEREA (Green Treefrog). USA: TEXAS: CALHOUN CO.:
9.82 road km E of TX 238 on TX 185 (28°24'59.8"N,
96°38'51.3"W). 15 May 2007. D. Laurencio, R. E. Nelson. Veri-
fied by Toby J. Hibbitts. Texas Cooperative Wildlife Collection,
TCWC 91810–91811. New county record (Dixon 2000. Amphib-
ians and Reptiles of Texas. 2nd Ed. Texas A&M University Press,
College Station, Texas. 421 pp.).

Submitted by DAVID LAURENCIO, Texas Cooperative Wild-
life Collection, Department of Wildlife and Fisheries Sciences,
2258 TAMU, Texas A&M University, College Station, Texas
77843-2258, USA (e-mail: norops@tamu.edu); and RYAN E.
NELSON, Crouch Environmental Services, Inc., 402 Teetshorn,
Houston, Texas 77009, USA.

HYLA SQUIRELLA (Squirrel Treefrog). USA: TEXAS: CALHOUN

CO.: 2.41 road km S of Victoria County line on TX 185
(28°36'20.6"N, 96°51'22.0"W). 29 May 2007. D. Laurencio, R.
E. Nelson. Verified by James R. Dixon. Texas Cooperative Wild-
life Collection, TCWC 92079–92081. New county record (Dixon
2000. Amphibians and Reptiles of Texas. 2nd Ed. Texas A&M
University Press, College Station, Texas. 421 pp.). JACKSON CO.:
8.0 road km ENE of FM 1593 on TX 35 (28°42'37.7"N,
96°28'58.2"W). 25 June 2007. D. Laurencio and J. T. Williams.
TCWC 92435. Verified by Toby J. Hibbitts. New county record
(Dixon 2000, op. cit.). WHARTON CO.: 1.6 road km E of FM 3086
on FM 441 (29°2'30.2"N, 96°16'26.7"W). 26 June 2007. D.
Laurencio, J. T. Williams. Verified by Toby J. Hibbitts. TCWC
92436. New county record (Dixon 2000, op. cit.).

Submitted by DAVID LAURENCIO (e-mail:
norops@tamu.edu) and JOHN T. WILLIAMS, Texas Coopera-
tive Wildlife Collection, Department of Wildlife and Fisheries
Sciences, 2258 TAMU, Texas A&M University, College Station,
Texas 77843-2258, USA; and RYAN E. NELSON, Crouch Envi-
ronmental Services, Inc., 402 Teetshorn, Houston, Texas 77009,
USA.

HYLA SQUIRELLA (Squirrel Treefrog). USA: VIRGINIA:
NORTHAMPTON CO.: 1.4 km SE Kiptopeke, Eastern Shore of Vir-
ginia National Wildlife Refuge (37°08'7.48"N, 75°58'5.06"W,
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NAD 83). 28 June 2006. J. C. Mitchell. USNM 565041–565044.
Verified by Susan C. Walls. The very large population represents
an extension of the known range in Virginia across the Chesa-
peake Bay 25.7 km N of nearest location in First Landing State
Park, City of Virginia Beach, Virginia (Mitchell and Reay 1999.
Atlas of Amphibians & Reptiles in Virginia. Virginia Dept. Game
& Inland Fisheries, Richmond, Virginia). County record and first
record for the Delmarva Peninsula.

Submitted by JOSEPH C. MITCHELL, Mitchell Ecological
Research Services, LLC, P.O Box 5638, Gainesville, Florida
32627-5638, USA (e-mail: dr.joe.mitchell@gmail.com); and
PAMELA DENMON, U.S. Fish and Wildlife Service, Eastern
Shore National Wildlife Refuge/Fisherman Island NWR, 5003
Hallett Circle, Cape Charles, Virginia 23310, USA (e- mail:
Pamela_Denmon@fws.gov).

HYPSIBOAS ALBOPUNCTATUS. BRAZIL: BAHIA: Munici-
pality of Mucugê, Três Irmãos farm (12°51'41"S, 41°30'51"W),
1100 m elev. 07 September 2005. M. A. de Freitas, T. Figueiredo
Santos Silva, and P. Fonseca. Museu de Zoologia da Universidade
Federal da Bahia, Salvador, Bahia, Brazil (MZUFBA 6053–6055).
Verified by M. Filgueiras Napoli. Previously known from: cen-
tral, southern, and southeastern Brazil; northeastern Argentina;
northern Uruguay; eastern Bolivia; and eastern Paraguay (Frost
2007. Amphibian Species of the World 5.0 An Online Reference;
Garcia and Vinciprova 1998. Herpetol. Rev. 29:117; Kopp et al.
2002. Herpetol. Rev. 33:220. First state record, extends distribu-
tion ca. 700 km N from Belo Horizonte, Minas Gerais, Brazil (Frost
2007, op. cit.).

Submitted by MARCO ANTÔNIO DE FREITAS,  Programa
de pós-graduação em zoologia, UESC (Universidade Estadual de
Santa Cruz) CEP 46.500-000 Rodovia Ilhéus/Itabuna, Ilhéus, Ba-
hia, Brazil (e-mail: philodryas@hotmail.com); THAÍS
FIGUEIREDO SANTOS SILVA (e-mail:
thaisfsilva@hotmail.com) and PATRICIA FONSECA,
Biogeographia publicações e consultoria ambiental, Rua E quadra
D lote 11, Jardim Aeroporto, CEP 42700-000, Lauro de Freitas,
Bahia, Brazil.

HYPSIBOAS MULTIFASCIATUS (Many-Banded Treefrog).
BRAZIL: CEARÁ: Ubajara (03°49'36"S, 40°55'02"W; 857 m
elev.). 04 April 2007. D. Loebmann. Coleção de Anuros Célio F.
B. Haddad, Departamento de Zoologia, Instituto de Biociências,
Universidade Estadual Paulista, Rio Claro, São Paulo, Brazil
(CFBH 16142; 16147–16149; 16151–16156). Verified by J.
Faivovich. GOIÁS: Aruanã (14°55'13"S, 51°04'59"W; 254 m
elev.). Coleção Zoológica da Universidade Federal de Goiás,
Goiânia, Brazil (ZUFG 1835); Caiapônia (16°57'24" S, 51°48'37"
W; 593 m elev.) (ZUFG 1347–1948); Cidade de Goiás (15°56'04"
S, 50°08'25"W; 329 m elev.) (ZUFG 2772); Guapó (16°49'50"S,
49°31'55"W; 771 m elev.) (ZUFG 1029–1930); Iporá (16°26'31"
S, 51°07'04"W; 561 m elev.) (ZUFG 2439); Jussara (15°51'54"S,
50°52'05"W; 329 m elev.) (ZUFG 1184–1185); Mossâmedes
(16°07'36"S, 50°12'54"W; 518 m elev.) (ZUFG 273–277, 430–
431, 641, 834, 844, 851–852); Palmeiras de Goiás (16°48'18"S,
49°55'33"W; 615 m elev.) (ZUFG 968, 970); Santa Rita do Novo
Destino (15°08'07"S, 49°07'13"W; 737 m elev.) (ZUFG 2638);
São Miguel do Araguaia (13°16'30"S, 50°09'46"W; 352 m elev.)

(ZUFG 1814, 2038); and Serranópolis (18°18'22"S, 51°57'44"W;
679 m elev.) (ZUFG 2494–95). All specimens from Goiás col-
lected by R. P. Bastos and L. D. Guimarães and verified by J.
Perez Pombal Júnior. Species previously reported from eastern
Venezuela, through the Guianas to northern Brazil in Amapá, Pará,
Maranhão, and Piauí (de Sá 1996. Cat. Amer. Amphib. Rept. 624:1–
4; Barreto 2007. Cerrado Norte do Brasil. União Sul Americana
de Estudos da Biodiversidade, Pelotas, Brazil, 378 pp.). First state
records, extending distribution ca. 560 km E from the city of
Uruçui, Piauí state, Brazil, and ca. 786 km S from the city of Bal-
sas, Maranhão state, Brazil (Barreto, op. cit.).

Submitted by DANIEL LOEBMANN (e-mail:
contato@danielloebmann.com), CYNTHIA PERALTA DE
ALMEIDA PRADO, CÉLIO FERNANDO BAPTISTA
HADDAD, Universidade Estadual Paulista, Instituto de
Biociências, Departamento de Zoologia, Rio Claro, Caixa Postal
199, CEP 13506-970, São Paulo, Brasil; ROGÉRIO PEREIRA
BASTOS and LORENA DALL’ARA GUIMARÃES,
Universidade Federal de Goiás, Instituto de Ciências Biológicas,
Departamento de Biologia Geral, Laboratório de Comportamento
Animal, Goiânia, Caixa postal 131, CEP 74001-970, Goiás, Bra-
zil.

KASSINA SENEGALENSIS (Senegal Running Frog).
MAURITANIA: BRAKNA REGION: 10 km N Bogué (16°58'N,
16°07'W). 11 November 2003. Sid’Ahmed ould Mohamed. Institut
de Recherche pour le Développement at Dakar (IRD TR-139).
Verified by Youssouph Mané. Second record for Mauritania and
first record for Brakna region. One specimen found near a sea-
sonal pond. Extends range 360 km W from Bou Bleït’îne (17°07'N,
10°59'W) where this species was collected for the first time in
Mauritania (Padial 2004. Herpetol. Rev. 35:405). Eleven species
of amphibians are currently known in Mauritania (Padial and De
la Riva 2004. Rev. Esp. Herpetol. 18:89–99).

Submitted by SEBASTIEN TRAPE, Laboratoire ECOLAG,
Institut de Recherche pour le Développement (IRD, UR 70) and
Université Montpellier II, 34095 Montpellier Cedex 5, France; e-
mail: sebastien_trape@yahoo.fr.

PHRYNOMEDUSA MARGINATA (Bi-colored Leaf Frog). BRA-
ZIL: RIO DE JANEIRO: Paraty municipality, 23°12'50"S,
44°47'36"W, 250 m elev. 18 March 1979. Amphibian collection,
Departamento de Zoologia, Universidade Federal de Rio de
Janeiro, Rio de Janeiro, Rio de Janeiro State (ZUFRJ 312 –315).
12 October 1979. (ZUFRJ 600–603). All collected by S. Potsch
de Carvalho e Silva. SÃO PAULO: Paraibuna municipality;
23°37'13”S, 45°34'30.4"W, 740 m elev. 12–14 April 2007. T. Silva
Soares, A. M. P. Telles de Carvalho e Silva, P. Nogueira da Costa,
F. Rosa, and M. dos Reis Gomes (ZUFRJ 10019–10021, 10046,
10066, 10073–10074). Males collected while calling perched on
small trees at the margin of permanent lotic ponds, inside the At-
lantic Forest in the Serra do Mar. All specimens verified by E.
Izecksohn. Previously known only from the type locality, Espírito
Santo State, Santa Teresa municipality (19°56'08"S, 40°36'01"W;
655 m elev.) (Izecksohn and Cruz 1976. Rev. Brasileira Biol. 36
[1]:257–261). First records for the states of Rio de Janeiro and
São Paulo, Brazil; the Paraibuna record extends range ca. 680 km
SW from the type locality.
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Submitted by ANA M. P. TELLES CARVALHO-E-SILVA
(e-mail: atelles@unirio.br), SERGIO P. CARVALHO-E-SILVA
(e-mail: sergio@biologia.ufrj.br), and THIAGO SILVA-
SOARES, Departamento de Zoologia, Universidade Federal do
Rio de Janeiro, caixa postal 68.044, CEP 21944-970, Cidade
Universitária, Rio de Janeiro, Brazil.

PSEUDACRIS CLARKII (Spotted Chorus Frog). USA: TEXAS:
BORDEN CO.: US Hwy 180, 100 m E of Mesquite Creek, N side of
road (32.77264°N, 96.75287°W; WGS 84). 11 May 2007. Michele
A. Gaston, Elizabeth Riedlinger, and Akiko Fujii. Verified by James
Dixon. Texas Cooperative Wildlife Collection (TCWC 91874).
Specimen was found calling from a flooded, grassy road embank-
ment, and represents the first recorded occurrence of this species
from this county (Dixon 2000. Amphibians and Reptiles of Texas:
with Keys, Taxonomic Synopses, Bibliography, and Distribution
Maps. Publ. Texas A&M University Press. 421 pp.).

Submitted by MICHELE A. GASTON (e-mail:
mg45447@txstate.edu), ELIZABETH RIEDLINGER (e-mail:
riedline@gmail.com), AKIKO FUJII (e-mail:
akiko1983@hotmail.com), and MICHAEL R. J. FORSTNER,
Department of Biology, Texas State University, San Marcos Texas
78666, USA (e-mail: mf@txstate.edu).

RANA CATESBEIANA (American Bullfrog). USA: TENNES-
SEE: MARSHALL Co.: Approximately 800 m from Mooresville
Highway (Highway 373) on bank of farm pond (35°27.131'N,
86°56.090'W). 18 May 2005. Nathan Haislip. Austin Peay State
University Museum of Zoology, APSU 18301 (color photo). Veri-
fied by A. Floyd Scott. New county record (Redmond and Scott
1996. Atlas of Amphibians in Tennessee. Misc. Publ. No. 12, Center
for Field Biology, Austin Peay State University, Clarksville, Ten-
nessee, hard copy and Internet [http://www.apsu.edu/amatlas/]
versions, the latter of which includes links to information on am-
phibians in Tennessee published since 1996, accessed 18 January
2007).

Submitted by NATHAN HAISLIP, 3817 Mooresville High-
way, Culleoka, Tennessee 38451, USA; e-mail: nhaislip@utk.edu.

RANA CATESBEIANA (American Bullfrog). USA: TEXAS:
CALHOUN CO.: 0.08 road km SE of TX 238 on FM 1289
(28°33'10.8"N, 96°38'7.6"W). 16 May 2007. D. Laurencio, R. E.
Nelson. Texas Cooperative Wildlife Collection (TCWC 91812).
A second specimen, TCWC 91813 (28°32'32.7"N, 96°37'35.8"W)
was also found. YOAKUM CO.: Yoakum County Park, 0.16 road km
S of FM 213 on FM 214 (33°2'59.8"N, 102°48'58.7"W). TCWC
92125. 06 June 2007. D. Laurencio, L. A. Fitzgerald, T. J. Hibbitts.
New county records. All verified by James R. Dixon (Dixon 2000.
Amphibians and Reptiles of Texas. 2nd Ed. Texas A&M Univer-
sity Press, College Station, Texas. 421 pp.).

Submitted by DAVID LAURENCIO (e-mail:
norops@tamu.edu), LEE A. FITZGERALD, and TOBY J.
HIBBITTS, Texas Cooperative Wildlife Collection, Department
of Wildlife and Fisheries Sciences, 2258 TAMU, Texas A&M
University, College Station, Texas 77843-2258, USA; and RYAN
E. NELSON, Crouch Environmental Services, Inc., 402 Teetshorn,
Houston, Texas 77009, USA.

RANA C. CLAMITANS (Bronze Frog). USA: TEXAS: MILAM

CO.: 400 m W jct Milam County Road 374 and CR 342 (north
end), on CR 374 (30.72354°N, 101.39190°W; WGS 84). 29 April
2007. Michele A. Gaston, Laura M. Villalobos, and Daniella Buzo.
Verified by James R. Dixon. Texas Cooperative Wildlife Collec-
tion (TCWC 91875). Specimen was found calling from a reed bed
near a creek crossing, and represents the first recorded occurrence
of this species in Milam County (Dixon 2000. Amphibians and
Reptiles of Texas: with Keys, Taxonomic Synopses, Bibliogra-
phy, and Distribution Maps. Publ. Texas A&M University Press.
421 pp.).

Submitted by MICHELE A. GASTON (e-mail:
mg45447@txstate.edu), LAURA M. VILLALOBOS (e-mail:
lmvill@txstate.edu), DANIELLA BUZO (e-mail:
db1243@txstate.edu), and MICHAEL R. J. FORSTNER, De-
partment of Biology, Texas State University, San Marcos Texas
78666, USA (e-mail: mf@txstate.edu).

RANA PALUSTRIS (Pickerel Frog). USA: ARKANSAS: CARROLL

CO.: 0.5 km S Arkansas/Missouri State Line, off St. Hwy 23. 23
March 2007. David Jamieson. Verified by S. E. Trauth. Arkansas
State University Herpetological Museum (ASUMZ 30713, pho-
tographic voucher). New county record partially filling a distribu-
tional hiatus in northwestern Arkansas among Benton and Marion
counties (Trauth et al. 2004. Amphibians and Reptiles of Arkan-
sas. Univ. Arkansas Press, Fayetteville. 421 pp.) and Barry County,
Missouri (Johnson 2000. The Amphibians and Reptiles of Mis-
souri. Second Ed. Missouri Dept. Conserv., Jefferson City. 400
pp). Specimen was collected AOR while crossing state highway,
photographed, and released.

Submitted by CHRIS T. MCALLISTER, Department of Physi-
cal and Life Sciences, Chadron State College, Chadron, Nebraska
69337, USA (e-mail: cmcallister@csc.edu); and DAVID
JAMIESON, Biological Sciences, Northwest Arkansas Commu-
nity College, One College Drive, Bentonville, Arkansas 72712,
USA (e-mail: djamieson@nwacc.edu).

RANA PALUSTRIS (Pickerel Frog). USA: TENNESSEE:
MARSHALL CO.: Approximately 200 m from Mooresville Highway
(Highway 373) (35°26.805'N, 86°55.959'W), an individual was
found with minor injury to left side. 13 March 2007. Nathan
Haislip. Austin Peay State University Museum of Zoology, APSU
18313 (color photo). Verified by A. Floyd Scott. New county record
(Redmond and Scott 1996. Atlas of Amphibians in Tennessee.
Misc. Publ. No. 12, Center for Field Biology, Austin Peay State
University, Clarksville, Tennessee, hard copy and Internet [http://
www.apsu.edu/amatlas/] versions, the latter of which includes links
to information on amphibians in Tennessee published since 1996,
accessed 15 March 2007).

Submitted by NATHAN HAISLIP, 3817 Mooresville High-
way, Culleoka, Tennessee 38451, USA; e-mail: nhaislip@utk.edu.

RANA PIPIENS (Northern Leopard Frog). USA: ILLINOIS:
PUTNAM CO.: Highway 26, 4.5 km N of Highway 18 (41°08.456'N,
89°18.431'W). 26 May 2007. John G. Palis. Verified by Jeffrey G.
Stewart. Southern Illinois University at Carbondale (SIUC H-
8677). DOR adult at bridge over stream at 2141 h. First county
record, filling gap among Bureau, LaSalle, and Marshall counties
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(Petzing et al. 2007. Herpetol. Rev. 38:240–243; Phillips et al.
1999. Field Guide to Amphibians and Reptiles of Illinois. Illinois
Nat. Hist. Surv. Manual 8, Champaign, Illinois xii + 282 pp.).

Submitted by JOHN G. PALIS, P.O. Box 387, Jonesboro, Illi-
nois 62952, USA; e-mail: jpalis@yahoo.com.

RHACOPHORUS HTUNWINI (Htunwin’s Treefrog).
BANGLADESH: CHITTAGONG DIVISION: Kaptai National
Park, ca. 2.83 km ENE Kaptai (22°28.890'N, 92°13.472'E). 25
June 2005. Suprio Chakma. Verified by Jeffery A. Wilkinson.
Museum of Zoology, Chittagong University, CUZ 40 – 402. New
record for Bangladesh. Habitat consists of forested hills of mixed
evergreen forests and plantations of Segun Trees (Tectona grandis),
350 m elev. Specimens were found adjacent to the Kaptaimuk For-
est Beat Rest House on trees, 3–8 m above ground. There was a
rain water pool ca. 2.5 m on roof near sampling site, and were
collected from Jackfruit (Artocarpus heterophyllus) and Mango
(Mangifera indica) trees. Species described from adjacent regions
of Myanmar (Wilkinson et al. 2005. Proc. California Acad. Sci.
56:42–52), including neighboring Rakhine State (CAS 222065,
222136).

Submitted by SUPRIO CHAKMA, Wildlife Trust of
Bangladesh, 69/1 New Circular Road, Malibag, Dhaka-1217,
Bangladesh; e-mail: supriochakma@yahoo.com.

SCAPHIOPUS HURTERII (Hurter’s Spadefoot).USA: ARKAN-
SAS: IZARD CO.: Found on private property by Twin Creek off Co.
Rd. 1, 2 km E of St. Hwy 9. UTM 15N, 0587123E, 3980749N. 15
March 2007. Collected by M. B. Connior and I. Guenther. Arkan-
sas State University Herpetological Museum (ASUMZ 30423).
Verified by S. E. Trauth. Caught in a drift fence pitfall trap. First
county record (Trauth et al. 2004. The Amphibians and Reptiles
of Arkansas. University of Arkansas Press, Fayetteville, Arkan-
sas. 421 pp.).

We thank K. Irwin and B. Sasse from the Arkansas Game and
Fish Commission for support of our study, Y. and N. Whitehurst,
M. and K. Smith, and R. and S. Smith for permission to conduct
the study on their land, and S. Trauth for specimen verification
and curatorial preparation. Thanks also to the ASU Wildlife Man-
agement Investigational Techniques class for installing the drift
fences.

Submitted by MATTHEW B. CONNIOR, IDUN
GUENTHER, and THOMAS S. RISCH, Department of Bio-
logical Sciences, Arkansas State University State University, Ar-
kansas 72467, USA (e-mail: matthew.connior@smail.astate.edu).

SCAPHIOPUS HURTERI (Hurter’s Spadefoot). USA: TEXAS:
HILL CO.: 6.1 rd km E Jct FM 934 and 933, off 934, 763 ft elev., J.
R. Dixon II property. 06 June 2007. Collected by James R. Dixon.
Verified by Toby Hibbits. Texas Cooperative Wildlife Collection
(TCWC 91966). This juvenile specimen represents the first re-
corded occurrence of this species in Hill County and measured 25
mm SUL (Dixon 2000. Amphibians and Reptiles of Texas: with
Keys, Taxonomic Synopses, Bibliography, and Distribution Maps.
Publ. Texas A&M University Press. 421 pp.).

Submitted by 1JAMES H. BELL (e-mail: jhbell@txstate.edu),
2JAMES R. DIXON, and 1MICHAEL R. J. FORSTNER 1De-
partment of Biology, Texas State University, San Marcos Texas

78666, USA; 2Texas Cooperative Wildlife Collection, Texas A&M
University, College Station, Texas 77843 USA; (e-mail [MF]:
mf@txstate.edu).

SCINAX RANKI (NCN). BRAZIL: MINAS GERAIS: Serra da
Pedra Branca, Pedralva Municipality (22°12'30"S, 45°20'36"W),
1150 m elev. 30 April 2007. C. Luna-Dias and J. P. Braga. Am-
phibian Collection of Departamento de Zoologia of Universidade
Federal do Rio de Janeiro, Rio de Janeiro state (ZUFRJ 10189–
10191, three adult males). Verified by M. R. Gomes. Previously
known only from type locality, Poços de Caldas, Minas Gerais
(21°52'S, 46°50'W, 1400 m elev.) (Andrade and Cardoso 1987.
Rev. Brasileira Zool. 3[7]:433–440). The new occurrence extends
distribution 123 km ESE (straight line).

Submitted by CYRO DE LUNA-DIAS (e-mail:
cyroluna@gmail.com), JOÃO PAULO BRAGA (e-mail:
pedrabranquense@gmail.com), and SERGIO POTSCH DE
CARVALHO-E-SILVA, Departamento de Zoologia,
Universidade Federal do Rio de Janeiro, caixa postal 68.044, CEP
21944-970, Cidade Universitária, Rio de Janeiro, Brazil (e-mail:
sergio@biologia.ufrj.br).

SPEA INTERMONTANA (Great Basin Spadefoot). USA: COLO-
RADO: MESA CO.: On Hwy 141, 19.6 km S by road from junction
with John Brown Canyon; approximately 38°31'52"N, 108°
53'51"W; NAD83). 05 July 2007. Elijah Wostl and Tim Warfel.
Photo verified by Lauren J. Livo. UCM Ancillary Collection 165.
Found AOR after heavy afternoon rain. Southernmost record in
Colorado and first Colorado record in the Dolores River drainage.
Expands the known range ca. 53 km SSE of Glade Park, the near-
est record in Mesa County (Weins and Titus 1991. Herpetologica
47:21–28).

Submitted by ELIJAH WOSTL, 9390 Perry Street,
Westminster, Colorado 80031, USA; e-mail ewostl@gmail.com.

SYNCOPE ANTENORI (Ecuador Silent Frog/Dusky Pygmy
Sheep Frog). PERÚ: MADRE DE DIOS: Manu: Los Amigos
Conservation Concession, Los Amigos Research Center (12°34'S,
70°06'W, 270 m elev.). 25 February, 13 March, and 25 March 2007.
R. Santa Cruz, R. Jennings, and R. von May. Museo de Historia
Natural Universidad San Marcos, Lima, Perú (MHNSM 25854–
56: juvenile 9.3 mm SVL; male 11.2 mm SVL; female 13.2 mm
SVL). Verified by E. Lehr. Species previously known from the
eastern parts of Amazonian Ecuador and Peru (Walker 1973. Occas.
Pap. Mus. Nat. Hist. Univ. Kansas 20:1–7; Rodriguez and
Duellman 1994. Univ. Kansas Mus. Nat. Hist. Spec. Publ. 22:1–
80). The southernmost known locality for Syncope antenori was
Cashiriari 3, Lower Urubamba, Cusco department (Icochea et al.
2001. In Alonso et al. [eds.], Urubamba: The Biodiversity of a
Peruvian Rainforest, SI/MAB Biodiversity Program, pp. 129–142.
Smithsonian Institution, Washington D.C.); the southernmost
known locality for the genus Syncope (unidentified species) was
Katarompanaki, in Zona Reservada Megantoni, Cusco department
(Rodríguez and Catenazzi 2004. In Vriesendorp et al. [eds.], Perú:
Megantoni, Rapid Biological Inventories Report 15, pp. 199–204.
The Field Museum, Chicago, Illinois). First record for Madre de
Dios department extends more than 200 km the southeastern dis-
tribution border. Although this species was predicted to occur in
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Madre de Dios department (www.globalamphibians.org, species
information and map of Syncope antenori distribution, accessed
on 24 August 2007), no earlier voucher specimens were found
(Rodríguez et al. 1993. Publ. Mus. Hist. Nat. UNMSM [A] 45:1–
22; Duellman 2005. Cusco Amazonico: The Lives of Amphibians
and Reptiles in an Amazonian Rainforest. Comstock Publishing
Associates, Ithaca, New York. 433 pp.).

Submitted by RUDOLF VON MAY, Department of Biological
Sciences, Florida International University, Miami, Florida, USA;
ROY SANTA CRUZ, Facultad de Ciencias Biológicas,
Universidad Nacional de San Agustín, Arequipa, Perú; and
RANDY D. JENNINGS, Department of Natural Sciences, West-
ern New Mexico University, Silver City, New Mexico, USA.

SYRRHOPHUS CYSTIGNATHOIDES (Rio Grande Chirping
Frog). USA: TEXAS: SAN JACINTO CO.: US Hwy 190, S side of
Hwy; 1 road mile W San Jacinto/Polk County line; 30°46'48.6"N,
95°10'24.4"W (WGS 84). TCWC 91795. 4 March 2007 by T. B.
Cotten and L. A. Fitzgerald. Verified by T. J. Hibbitts. New county
record (Dixon 2000. Amphibians and Reptiles of Texas. Texas
A&M University Press, College Station. 421 pp.).

Submitted by TAYLOR B. COTTEN and LEE A.
FITZGERALD, Department of Wildlife and Fisheries Sciences,
Texas A&M University, 2258 TAMU, College Station, Texas
77843, USA.

TESTUDINES

APALONE SPINIFERA (Spiny Soft-shelled Turtle). USA:
TEXAS: CALDWELL CO.: Collected 6 miles S of Farm Road 713 on
State Highway 304 (29°44'6.5"N, 97°24'34.9"W). 27 June 2006.
TCWC 91318. Verified by Toby Hibbitts. New county record
(Dixon 2000. Amphibians and Reptiles of Texas, Second ed., Texas
A&M Univ. Press, College Station. 421 pp.). Partially fills the
hiatus between Bastrop and Bexar counties. Specimen collected
dead on paved road.

Submitted by KJ LODRIGUE, JR., Texas A&M University,
Department of Wildlife & Fisheries Sciences, College Station,
Texas 77843-2258, USA; and GRAHAM S. CRIGLOW, Brazos
Valley Museum of Natural History, 3232 Briarcrest Drive, Bryan,
Texas 77802, USA.

CHELYDRA SERPENTINA (Snapping Turtle). USA: TEXAS:
EASTLAND CO.: TX Hwy 36, 0.8 rd mi E Rising Star (jct US Hwy
183 and TX Hwy 36); 32°05'49.4"N, 98°56'58.8"W, 486 m elev.
(NAD 83). TCWC 91967. 29 May 2007 by M. T. Hill and T. J.
Hibbitts. Verified by H. L. Prestridge. New county record (Dixon
2000. Amphibians and Reptiles of Texas. Texas A&M University
Press, College Station. 421 pp.).

Submitted by MICHAEL T. HILL and TOBY J. HIBBITTS,
Texas Cooperative Wildlife Collection, Department of Wildlife
and Fisheries Sciences, Texas A&M University, 2258 TAMU,
College Station, Texas 77843, USA.

CHELYDRA SERPENTINA (Snapping Turtle). USA: TEXAS:
HILL CO.: 6.1 rd km E Jct FM 934 and 933, off 934, 763 ft elev., J.
R. Dixon II property. 06 June 2007. Collected by James R. Dixon
II. Verified by Toby Hibbits. Texas Cooperative Wildlife Collec-
tion (TCWC 91964). Female with one egg in oviduct. New county

record (Dixon 2000. Amphibians and Reptiles of Texas: with Keys,
Taxonomic Synopses, Bibliography, and Distribution Maps. Publ.
Texas A&M University Press. 421 pp.).

Submitted by JAMES H. BELL, Department of Biology, Texas
State University, San Marcos Texas 78666, USA (e-mail:
jhbell@txstate.edu); JAMES R. DIXON, Texas Cooperative Wild-
life Collection, Texas A&M University, College Station, Texas
77843, USA; and MICHAEL R. J. FORSTNER, Department of
Biology, Texas State University, San Marcos Texas 78666, USA
(e-mail: mf@txstate.edu).

CHELYDRA SERPENTINA (Snapping Turtle). USA: TEXAS:
MILAM CO.: US Hwy 79, 3.2 km E Jct TX 36 (30.71888°N,
096.83958°W; WGS 84). 15 April 2007. Michele A. Gaston and
Laura M. Villalobos. Verified by James R. Dixon. Texas Coopera-
tive Wildlife Collection (TCWC 91873). Specimen found injured
in the roadway. This is the first recorded occurrence of this spe-
cies in Milam County (Dixon 2000. Amphibians and Reptiles of
Texas: with Keys, Taxonomic Synopses, Bibliography, and Dis-
tribution Maps. Texas A&M University Press. 421 pp.).

Submitted by MICHELE A. GASTON (e-mail:
mg45447@txstate.edu), LAURA M. VILLALOBOS (e-mail:
lmvill@txstate.edu), and MICHAEL R. J. FORSTNER (e-mail:
mf@txstate.edu), Department of Biology, Texas State University,
San Marcos, Texas 78666, USA.

CHRYSEMYS PICTA BELLII (Western Painted Turtle). USA:
NEBRASKA: ROCK CO.: 9.7 km E Bassett off US 20 (DOR). 11
May 2007. C. T. McAllister. Verified by S. E. Trauth. Arkansas
State University Herpetological Museum (ASUMZ 30709). New
county record filling a distributional gap among Brown, Holt, and
Keya Paha counties in the northern sandhills (Lynch 1985. Trans.
Nebraska Acad. Sci. 13:33–57). It is only one of nine turtle spe-
cies in Nebraska considered statewide in distribution (Lynch, op.
cit., p. 39, fig. 15; http://snrs.unl.edu/herpneb/turtle/
basicturtlekey.html), although a few counties remain to be docu-
mented by voucher specimens.

Submitted by CHRIS T. MCALLISTER, Department of Physi-
cal and Life Sciences, Chadron State College, Chadron, Nebraska
69337, USA; e-mail: cmcallister@csc.edu.

GRAPTEMYS ERNSTI (Escambia Map Turtle).USA: FLORIDA:
HOLMES CO.: Pea River, 0.15 mi S SR 2 (30°56'51.2"N,
85°50'35.4"W, WGS84, elev. 20.4 m). 01 September 2007. Chris-
topher J. Lechowicz and John Archer. Verified by Kenneth L.
Krysko. Florida Museum of Natural History (photographic voucher
UF 151595). New county record and first record in the
Choctawhatchee River drainage (Aresco and Shealy 2006. In P.
A. Meylan [ed.], Biology and Conservation of Florida Turtles, pp.
273–278. Chelonian Research Monographs No. 3).

Submitted by CHRISTOPHER J. LECHOWICZ, Sanibel-
Captiva Conservation Foundation, Sanibel, Florida 33957, USA
(e-mail: clechowicz@sccf.org); and JOHN ARCHER, Medinah,
Illinois 60157, USA (e-mail: j-archer@sbcglobal.net).

KINOSTERNON ARIZONENSE (Arizona Mud Turtle). USA:
ARIZONA: MARICOPA CO.: Sonoran Desert National Monument,
Vekol Valley (32°39'45"N, 112°12'42"W) 619 m elev. 16 August
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2006. Thomas R. Jones, Bruce D. Taubert, Mark L. Zornes, and
Randall D. Babb. Verified by George Bradley. University of Ari-
zona Museum (photo voucher by R. D. Babb; UAZ 56581-PSV).
An adult male was found on the berm of a spreader dike that sea-
sonally impounds flood waters (Branson 1956. J. Range Mgmt.
9:187–191). Limited attempts to trap additional individuals were
unsuccessful. This is the northernmost record (new county record)
and the only verified record for the Gila River drainage.

Iverson (1989. Southwest. Nat. 34:356–368) concluded that in
the Arizona portion of its range K. [flavescens] arizonense was
confined to two river basins, the Río Sonoyta and Río de la
Concepción, which empty into the Gulf of California in NW
Sonora, México. Although Iverson (op. cit.) mentioned an uncon-
firmed sighting in the Gila River drainage, none has been verified.
One credible sight record from 1996 (Arizona Game and Fish
Department Heritage Database Management System) is from the
upper reaches of the Kaka Valley, Tohono O’odham Indian Reser-
vation, 21 km SSW of the Vekol Valley site (Troy Corman, pers.
comm.). The Kaka Valley drains into Kohatk Wash, and ultimately
N into the Santa Cruz River, a Gila River tributary.

The southern end of Vekol Valley is separated from headwaters
of the Kaka Valley and Kohatk Wash by a low elevation divide of
less than a few meters, thus turtle movement into Vekol Valley
from the south would not be unexpected.

We thank Cristina Jones, Lisa Bucci, Paul Moler, and Barry
Mansell for assistance with trapping efforts.

Submitted by THOMAS R. JONES, BRUCE D. TAUBERT,
MARK L. ZORNES, and RANDALL D. BABB, Arizona Game
and Fish Department, 2221 West Greenway Road, Phoenix, Ari-
zona 85023, USA. Current address for MLZ: Wyoming Game and
Fish Department, Green River Region, 351 Astle Ave, Green River,
Wyoming 82935, USA.

MESOCLEMMYS VANDERHAEGEI (NCN). ARGENTINA:
CORRIENTES: Departamento Santo Tomé: Garruchos
(28°92'59"S, 55°43'15"W). 21 January 2007. E. Etchepare.
Colección Herpetológica de la Universidad Nacional del Nordeste,
Corrientes, Argentina (UNNEC 9077; juvenile carapace, length
63.9 mm; plastron length 55.4 mm; shell depth 24.5 mm). Veri-
fied by M. Cabrera. M. vanderhaegei is distributed in the basin of
Paraguay River from Cuibá, Mato Grosso, Brazil, through eastern
Paraguay to northeastern Argentina (Bour and Zaher 2005. Pap.
Avul. Zool. 45:298–311; Cei 1993. Reptiles del Noroeste, Nordeste
y Este de la Argentina. Museo Regionale di Scienze Naturali,
Monografía XIV, 949 pp.; Cei 1998. Las Tortugas Continentales
de Sudamérica Austral, 114 pp.). Previously known in Argentina
from Misiones and Santa Fe provinces (Cabrera, op. cit.). First
province record, fills the gap between Arroyo Zaimán, Misiones
(90 km NW from Garruchos) and Malabrigo, Santa Fe (300 km
SW from Garruchos).

Submitted by EDUARDO GABRIEL ETCHEPARE,
Anatomía Comparada de los Cordados, Laboratorio de
Herpetología, Departamento de Biología, Facultad de Ciencias
Exactas y Naturales y Agrimensura, Universidad Nacional del
Nordeste. Av. Libertad 5470. CP 3400. Corrientes. Argentina; e-
mail: eduardoetchepare@hotmail.com.

PSEUDEMYS TEXANA (Texas River Cooter). USA: TEXAS:
BURNET CO.: Specimen was found about 3.2 km SW of the inter-
section of Ranch Road 2341 and County Road 114, at Val
Montgomery’s Revelle Park Ranch (30.78464°N, 98.35508°W,
WGS84, 300 m elev.). 29 April 2007. Toby Hibbitts. Verified by
Heather Prestridge. Texas Cooperative Wildlife Collection, TCWC
91808. First county record (Dixon 2000. Amphibians and Rep-
tiles of Texas. 2nd Edition. Texas A&M Univ. Press, College Sta-
tion, Texas, 421 pp.). Two other specimens were found on 15 March
2007: one intact shell (John H. Duvall-Jisha and James R. Dixon,
TCWC 91852) and one decomposing entire specimen (Josie L.
Duvall, TCWC 91853) were found about 1 km SSW of the inter-
section of US Highway 281 and Park Road 4, within an impounded
tributary of Honey Creek, at the creek edge (30.68105°N,
98.26469°W, WGS84, 352 m elev.).

Submitted by DIANA J. MCHENRY, Division of Biological
Sciences, University of Missouri, Columbia, Missouri 65211, USA;
TOBY J. HIBBITTS, JAMES R. DIXON, Department of Wild-
life and Fisheries Sciences, Texas A&M University, College Sta-
tion, Texas 77843, USA; and MICHAEL R. J. FORSTNER,
Department of Biology, Texas State University, San Marcos, Texas
78666, USA; (e-mail: mf@txstate.edu).

TERRAPENE CAROLINA TRIUNGUIS (Three-toed Box
Turtle). USA: ARKANSAS: IZARD CO.: Found in a hayfield on
private property off Co. Rd. 3, 4 km E of St. Hwy 9. UTM 15N
0597591E, 3987699N. 28 March 2007. Collected by M. B. Connior
and I. Guenther. Arkansas State University Herpetological Mu-
seum (ASUMZ 30427). Caught by hand. Verified by Stanley E.
Trauth. First county record (Trauth et al. 2004. The Amphibians
and Reptiles of Arkansas. The University of Arkansas Press,
Fayetteville, Arkansas. 421 pp.).

We thank K. Irwin and B. Sasse from the Arkansas Game and
Fish Commission for support of our study, Y. and N. Whitehurst,
M. and K. Smith, and R. and S. Smith for permission to conduct
the study on their land, and S. Trauth for specimen verification
and curatorial preparation. Thanks also to the ASU Wildlife Man-
agement Investigational Techniques class for installing the drift
fences.

Submitted by MATTHEW B. CONNIOR, IDUN
GUENTHER, and THOMAS S. RISCH, Department of Bio-
logical Sciences, Arkansas State University State University, Ar-
kansas 72467, USA (e-mail: matthew.connior@smail.astate.edu).

TRACHEMYS SCRIPTA ELEGANS (Red-eared Slider). USA:
FLORIDA: PALM BEACH CO.: West Palm Beach, South Florida
Water Management District Office, 3301 Gun Club Road
(26°40'32"N, 80°05'40"W). 12 December 2006. Ellen M. Donlan.
Hatchling collected by hand in a manmade pond while trying to
enter a baited hoop trap. UF 150156. New county record (Meshaka
et al. 2004. The Exotic Amphibians and Reptiles of Florida. Krieger
Publishing Co., Malabar, Florida, 155 pp.). Eleven adults were
also trapped here in six hoop traps on 12–13 December 2006. At
the same pond, an adult male Ouachita Map Turtle (Graptemys
ouachitensis ouachitensis) was trapped on 13 December 2006.
Kevin M. Enge. UF 150157. Verified by Christopher J. Lechowicz.
New state record but no evidence of reproduction. Trachemys
scripta elegans is an introduced species in southeastern Florida,
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where it is common in many canals, rock pits, lakes, and ponds in
urban and suburban areas. However, it has only been reported from
two of the Florida Keys, Monroe Co. (Butterfield et al. 1994.
Herpetol. Rev. 25:81; Krysko and Sheehy 2005. Carib. J. Sci.
41:169–172; Meshaka et al., op. cit.), several sites in Miami-Dade
Co. (Meshaka et al., op. cit.), and in Davie, Broward Co. (Johnston
and Johnston 2003. Herpetol. Rev. 34:164).

We documented additional sites in Miami-Dade and Broward
counties. In Miami-Dade County we trapped 28 adults (UF 146977,
147508–9); three adults (UF 146973–5); four adults (photographic
voucher UF 150241; five adults and one juvenile (photographic
voucher UF 150242); and six adults (UF 137005–8). In Broward
County we trapped six adults (UF 150243).

Submitted by KEVIN M. ENGE, Florida Fish and Wildlife
Conservation Commission (FWC), 4005 South Main Street,
Gainesville, Florida 32601, USA (e-mail:
kevin.enge@myfwc.com); ELLEN M. DONLAN, South Florida
Water Management District, 3301 Gun Club Road, West Palm
Beach, Florida 33406, USA ; CLINTON P. SMITH, FWC, 8535
Northlake Boulevard, West Palm Beach, Florida 33412, USA;
DAVID G. COOK, FWC, 620 South Meridian Street, Tallahas-
see, Florida, 32399, USA; PAUL E. MOLER, FWC, 4005 South
Main Street, Gainesville, Florida 32601, USA; and KENNETH
L. KRYSKO, Florida Museum of Natural History, Division of
Herpetology, University of Florida, Gainesville, Florida 32611,
USA.

AMPHISBAENIA

AMPHISBAENA FULIGINOSA WIEDI. BRAZIL: MINAS
GERAIS: Municipality of João Pinheiro (area of “Cerrado” biome):
Salobo farm (17°45'39.8"S, 46°11'39.5"W; 727 m elev.). Decem-
ber 2006. A. L. Silveira. Museu Nacional, Universidade Federal
do Rio de Janeiro, Rio de Janeiro, Brazil (MNRJ 14633–14634).
João Pinheiro: Gameleira farm (17°40'37.5"S, 46°11'04.0"W; 718
m elev.). 1996. A. L. Silveira. Museu Nacional (MNRJ 11331).
Verified by R. Fernandes. This subspecies occurs in Brazil south
of the Amazonas River, to the latitude of the upper Tocantins River,
and was previously recorded from a single locality in the Atlantic
Forest (Bahia state: Santa Maria Eterna; type locality of A. f. wiedi),
two localities in the “Cerrado” central (Goiás state: Mesa moun-
tain range and Piracanjuba municipality), and two localities in tran-
sition area between Amazonia and Cerrado (Maranhão state:
Açailândia municipality; Mato Grosso state: Aripuanã municipal-
ity) (Vanzolini 2002. An. Acad. Bras. Cienc. 74[4]:609–648). First
state record and the meridional limit of its known distribution, ca.
300 km ESE from the closest previous record (Brazil: Goiás state:
Piracanjuba; MZUSP 80223) (Vanzolini, op. cit.).

Submitted by ADRIANO LIMA SILVEIRA, Setor de
Herpetologia, Departamento de Vertebrados, Museu Nacional,
Universidade Federal do Rio de Janeiro, Quinta da Boa Vista, São
Cristóvão, CEP 20940-040, Rio de Janeiro, RJ, Brazil; e-mail:
biosilveira@yahoo.com.br.

LACERTILIA

ALEXANDRESAURUS CAMACAN. BRAZIL: BAHIA: Munici-
pality of São Sebastião do Passé, Timbó farm (12°28'07"S,
38°22'35"W; 50 m elev.). 15 December 2001. M. A. de Freitas
and L. Moysés. Museu de Zoologia da Universidade Estadual de

Feira de Santana, Bahia, Brazil (LAPH/UEFS 358). Verified by
M. Rodrigues. Previously known from Una municipality, Bahia,
Brazil (Rodrigues et al. 2007. Amer. Mus. Novitates 3565:1–27).
New record from northeastern Bahia, Brazil, extends known dis-
tribution ca. 330 km N of Una municipality, Bahia (Rodrigues et
al. 2007, op. cit.).

Submitted by MARCO ANTÔNIO DE FREITAS, Programa
de Pós-graduação em Zoologia, UESC (Universidade Estadual de
Santa Cruz) CEP 46.500-000 Rodovia Ilhéus/Itabuna, Ilhéus, Ba-
hia, Brazil (e-mail: philodryas@hotmail.com); THAÍS
FIGUEIREDO SANTOS SILVA, Biogeographia publicações e
consultoria ambiental, Rua E quadra D lote 11, Jardim Aeroporto,
CEP 42700-000, Lauro de Freitas, Bahia, Brazil (e-mail:
åthaisfsilva@hotmail.com); and ELBANO PASCHOAL DE
FIGUEIREDO MORAES, Grupo Ambientalista da Bahia
(GAMBÁ), Av Juracy Magalhães Jr n 768, sala 102, Rio Vermelho,
CEP 419400-000, Salvador, Bahia, Brazil (e-mail:
pasch@svn.com.br).

ANOLIS CAROLINENSIS (Green Anole). USA: TEXAS: BUR-
NET CO.: 500 m E of Hwy 281 and 9.4 km N of Marble Falls
(30°40.730'N, 98°15.834'W). 25 May 2007. Daniela Buzo, Michele
A. Gaston, Julie A. Parlos, James R. Dixon, and Michael R. J.
Forstner. Verified by Toby Hibbits. Texas Cooperative Wildlife
Collection (TCWC 91817). SVL 54 mm, tail 100 mm. This fe-
male specimen represents the first recorded occurrence for the
county.

Submitted by 1DANIELA BUZO  (e-mail:
db1243@txstate.edu), 1MICHELE A. GASTON, 1JULIE A.
PARLOS, 2JAMES R. DIXON, and 1MICHAEL R. J.
FORSTNER, 1Department of Biology, Texas State University, San
Marcos Texas 78666, USA; 2Texas Cooperative Wildlife Collec-
tion, Texas A&M University, College Station, Texas 77843,USA.

ANOLIS EQUESTRIS (Knight Anole). USA: FLORIDA:
BREVARD CO.: 4310 MacTavish Street, Cocoa (28°27'56.24"N,
81°47'27.00"W). 03 June 2007. Diane M. Coben. Two adults were
observed mating in a tree in the backyard of a residence in the
Port St. John area. Verified by Kenneth L. Krysko. Florida Mu-
seum of Natural History photo voucher (UF 150871). New county
record. Extends range ca. 134 km N of the closest known locality
in St. Lucie Co. (Krysko et al. 2005. Herpetol. Rev. 36:85–87). An
individual was also observed here in 2006.

Submitted by KEVIN M. ENGE, Florida Fish and Wildlife
Conservation Commission, 4005 South Main Street, Gainesville,
Florida 32601, USA (e-mail: kevin.enge@myfwc.com); and
DIANE M. COBEN, 4310 MacTavish Street, Cocoa, Florida
32927, USA; (e-mail: diane.coben@pwr.utc.com).

ANOLIS SAGREI (Brown Anole). USA: FLORIDA: LEON CO.:,
Tallahassee, Tallahassee Nurseries, 2911 Thomasville Road
(30.48316°N, 84.25693°W). 23 May 2007. Dale R. Jackson. Veri-
fied by Kenneth L. Krysko. Florida Museum of Natural History:
adult male (UF 151203, 59 mm SVL) and three adult females (UF
151200–151202, 46–47 mm SVL); these were among nine indi-
viduals, including three adult males, observed during a 1-h search
from 1200–1300 h EST. First vouchered records for county al-
though past sightings of the species elsewhere in the vicinity have
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been made (K. Enge, K. Krysko, pers. comm). I have not observed
the species at this site in past years. All individuals observed were
within a 45-m radius centered around a single shed and adjacent
greenhouse on the 6-ha property, this suggests that the introduc-
tion was recent. I examined reproductive tracts of two of the fe-
males; one contained a single shelled egg, and the second a shelled
and an unshelled egg. All three females bore small dewlaps col-
ored as in males.

This is only the fourth documented record for the “Panhandle”
(Means 1990. Herpetol. Rev. 21:96; Means 1996. Herpetol. Rev.
27:151–152; Townsend et al. 2002. Herpetol. Rev. 33:75; Meshaka
2004. The Exotic Amphibians and Reptiles of Florida. Krieger
Publ. Co., Malabar, Florida. 155 pp.) and the most inland of these
(43 km from coast), although several localities further north in
Georgia have been recorded (J. Jensen, pers. comm.). The spe-
cies’ widespread distribution has been attributed in large part to
incidental dispersal among ornamental plants via the nursery in-
dustry as well as to vehicular transport (Meshaka, op. cit.). Both
of the occurrences reported by Means (op. cit.) from west of Leon
Co. exhibited high winter mortality. However, the presence of
buildings and greenhouses at the present site, coupled with gravid
females, suggests the potential for long-term viability. If so, pos-
sible effects on A. carolinensis, which was observed
microsympatrically and upon which A. sagrei is known to feed
(Meshaka, op. cit.), will be of interest.

Submitted by DALE R. JACKSON, Florida Natural Areas In-
ventory, Florida State University, 1018 Thomasville Road, Suite
200-C, Tallahassee, Florida 32303, USA; e-mail:
djackson@fnai.org.

ASPIDOSCELIS LINEATTISSIMA (Many-lined Whiptail).
MÉXICO: COLIMA: Isla Peña Blanca. 9 February 2007. Jaime
Lúevano, Eric Mellink, and Mónica Riojas-López. Verified by Luis
Canseco-Márquez. Colección Herpetológica, Museo de Zoología,
Facultad de Ciencias, UNAM (MZFC 20090). First record for the
island. The species is known elsewhere from lowlands of the ad-
jacent mainland from Nayarit to Colima (García and Ceballos.
1994. Field Guide to the Reptiles and Amphibians of the Jalisco
Coast, Mexico. Fundación Ecológica de Cuixmala, A.C. and
Instituto de Biología, U.N.A.M, Mexico D.F. 184 pp.). The spe-
cies is especially common amid rocky outcrops located on highest
portion of the island.

Submitted by ERIC MELLINK (e-mail: emellink@gmail.com)
and JAIME LUÉVANO, Centro de Investigación Científica y de
Educación Superior de Ensenada, B.C., Carretera Tijuana-
Ensenada Km. 107, 22800 Ensenada, B.C., México; and MÓNICA
E. RIOJAS-LÓPEZ, Centro Universitario de Ciencias Biológicas
y Agropecuarias, Universidad de Guadalajara, Km. 15.5 carretera
a Nogales, 45100 Zapopan, Jalisco, México.

ASPIDOSCELIS TIGRIS MUNDA (California Whiptail). USA:
CALIFORNIA: PLUMAS CO.: North Fork Feather River Canyon at
Rock Creek, along north edge of unnamed dirt road 0.9 mi. NE of
intersection with Highway 70 (39.90480°Ν, 121.35609°W; da-
tum: WGS84; 695 m [2280 ft.] elev.). An adult female (California
Academy of Sciences 237055; 69.7 mm SVL; 136.2 mm TL; 8.3
g [preserved weight]) . 22 June 2007 at 1434 h. New county record
(Koo and Vindum 1999. Amphibians and Reptiles of the Plumas

National Forest: Historical Collections and California Academy
of Sciences 1998 and 1999 Surveys. Unpubl. report on file, De-
partment of Herpetology, California Academy of Sciences. San
Francisco, California). In neighboring Butte County, A. tigris
munda is found between 200–650 m (656–2133 ft.) elevation in
chaparral and mixed chaparral-foothill woodlands (Hayes and Cliff
1982. Herpetol. Rev. 13:85–87), and has been documented in the
North Fork Feather River Canyon along the right bank just up-
stream of the confluence with Bear Ranch Creek (39.8439°Ν,
121.3968°W; pers. obs.), near the intersection of Cedar Creek and
the railroad tracks (39.8434°Ν, 121.4063°W; pers. obs.), and ad-
jacent to an unnamed tributary along the railroad tracks
(39.8431°Ν, 121.4096°W; CAS 235786).

Submitted by KEVIN D. WISEMAN, Garcia and Associates
(GANDA), 2601 Mission Street, Suite 600, San Francisco, Cali-
fornia 94110, USA (e-mail: kwiseman@garciaandassociates.com);
and JENS V. VINDUM, Department of Herpetology, California
Academy of Sciences, 875 Howard Street, San Francisco, Cali-
fornia 94103, USA.

ASPIDOSCELIS SEXLINEATUS (Six-lined Racerunner). USA:
MISSOURI: ST. FRANCOIS CO.: Pond adjacent to Indian Creek
Road, northeast of Iron Mountain Lake (37°42'50.5"N,
90°35'48.3"W). A clear photo was taken prior to a failed attempt
to capture the lizard. 11 July 2007. Tony Gamble and Eli
Greenbaum. Verified by Greg Watkins-Colwell. YPM Herp Me-
dia collection No. 1188. Fills a distributional gap in southeastern
Missouri (Johnson 2000. The Amphibians and Reptiles of Mis-
souri, Second ed. Missouri Dept. of Conservation. Jefferson City.
200 pp.). First county record with specific locality data (Daniel
and Edmond. 6 February 2006. Atlas of Missouri Amphibians and
Reptiles for 2005. http://atlas.moherp.org/, Accessed 25 July 2007).

Submitted by TONY GAMBLE, Bell Museum of Natural His-
tory, University of Minnesota, 100 Ecology, 1987 Upper Buford
Circle, St. Paul, Minnesota 55108, USA (e-mail:
gambl007@umn.edu); and ELI GREENBAUM, Department of
Biology, Villanova University, Villanova, Pennsylvania 19085,
USA (e-mail: eli.greenbaum@villanova.edu).

CHAMAELEO AFRICANUS (African Chamaeleon).
MAURITANIA: TRARZA REGION: Boû Tâfrâouat (17°05'N,
16°04'W). 30 August 2006. Mohamed Ould Salem. Institut de
Recherche pour le Développement at Dakar (IRD TR 2166–2167).
Verified by Youssouph Mané. Second record for Mauritania. Two
specimens found in acacia trees. Extends range ca. 100 km N from
Diawling National Park where it was cited without reference to
specific locality or voucher information (Nickel 2003. Ökologische
Untersuchungen zur Wirbeltierfauna im südöstlichen Mauretanien.
GTZ, Echborn, 89 pp.; Padial 2006. Graellsia 62:159–178). Be-
fore these records, the westernmost locality in Africa for this spe-
cies was 18 km NNE Didieni in Mali (14°05'N, 08°02'W), i.e., ca.
920 km E of Mauritania (Joger and Lambert 1996. In Ulrich [ed.],
Tropical Biodiversity and Systematics. Proceeding of the Interna-
tional Symposium on Biodiversity and Systematics in Tropical
Ecosystems, Bonn, 1994. Zoologisches Forschunginstitut und
Museum Alexander Koening, Bonn, pp. 189–202). These records
provide evidence for the continuous distribution of C. africanus
south of the Sahara in the Sahel savannah from Sudan to the At-
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lantic Ocean.
Submitted by SEBASTIEN TRAPE, Laboratoire ECOLAG,

Institut de Recherche pour le Développement (IRD, UR 70) and
Université Montpellier II, 34095 Montpellier Cedex 5, France; e-
mail: sebastien_trape@yahoo.fr.

COLEODACTYLUS AMAZONICUS. BOLIVIA: DEPART-
MENT PANDO: Federico Román Province: Río Negro (09°50'S,
65°39,W; 115 m elev.). 8 November 2002. L. Gonzales. Museo de
Historia Natural Noel Kempff Mercado, Santa Cruz, Bolivia
(MNKR 4316). Puerto Abuná (09°47'15.8"S, 65°32'00.5"W; 98
m elev.). 2 November 2006. A. Muñoz. Museo de Historia Natu-
ral Pedro Villalobos, Pando, Bolivia (MHNPV-R 405). Verified
by J. Aparicio. Specimens found in the leaf litter in forest, active
during the day. Previously known from eastern and central
Amazonia in Brazil, French Guiana, Suriname, southern Guyana,
and southern Venezuela (Avila-Pires 1995. Zoologische
Verhandelingen 299:1–706). First country records extend known
distribution 215 km E from Seringal Catuaba, 23 km E of Rio
Branco in Brazil, the nearest record known (Avila-Pires, op. cit.).

Submitted by LUCINDO GONZALES ALVAREZ, Museo de
Historia Natural Noel Kempff Mercado, Casilla postal 2489, Santa
Cruz-Bolivia (e-mail: bichos10@hotmail.com); and ARTURO
MUÑOZ SARAVIA, Museo de Historia Natural Alcide
d’Orbigny, Casilla Postal 843, Cochabamba-Bolivia (e-mail:
hyla_art@yahoo.com).

GEHYRA MUTILATA (Stump-toed Gecko). MÉXICO:
NAYARIT: Isla Isabel (21°51'7"N, 105°53'12"W), 25 m elev. 16
July 1993. Adrián Quijada-Mascareñas. Verified by Oscar Flores-
Villela. Museo de Zoología, Facultad de Ciencias, UNAM (MZFC-
5838). First record for island. Closest known locality is from main-
land Nayarit (Flores-Villela 1993. Carnegie Mus. Nat. Hist. Spec.
Publ. [17]:1–73). The lizard was found on the trunk of a ruache
tree, Crataeva tapia.

Submitted by ADRIÁN QUIJADA-MASCAREÑAS, Facultad
de Biología, Universidad Michoacana de San Nicolás de Hidalgo
(UMSNH), Ciudad Universitaria, Morelia 58030, Michoacán,
México (e-mail: adrianquijada@hotmail.com); and LUIS
CANSECO-MARQUEZ, Museo de Zoología, Facultad de
Ciencias, Universidad Nacional Autónoma de México, A.P. 70-
399, México, D.F. 04510.

HEMIDACTYLUS BOUVIERI (Bouvier’s House Gecko). CAPE
VERDE: ILHEO SÃO NICOLAU: Ribeira Funda Valley, 250 m
elev. (16°40'2.5"N, 24°20'35.1"W). 01 April 2007. G. Köhler. Veri-
fied by K. Klemmer. Forschungsinstitut und Naturmuseum
Senckenberg (SMF 86991). First record for Ilheo São Nicolau
(Schleich 1987. Spixiana Suppl. 12:1–75; Jesus et al. 2001. J.
Herpetol. 35:672–675).

Submitted by GUNTHER KÖHLER (e-mail:
gkoehler@senckenberg.de), ANDREAS HERTZ, JAVIER
SUNYER, Forschungsinstitut und Naturmuseum Senckenberg,
Sektion Herpetologie, Senckenberganlage 25, D-60325 Frankfurt
a.M., Germany; and ALINE MONTEIRO, National Institut for
Research and Agriculture Development (INIDA), BP 84 – Praia,
Santiago, Cabo Verde.

HEMIDACTYLUS GARNOTII (Indo-Pacific Gecko). USA:
FLORIDA: BAY CO.: Ca. 3 km ESE Southport on E side Hwy
2321 (30°16'37"N, 85°36'28"W). 07 June 2005. John G. Himes.
Juvenile collected on outside wall of building at 2230 h. FLMNH
144335. Verified by Kenneth L. Krysko. First record from the
Florida panhandle and extends range ca. 320 km W of nearest
record (Baker Co., Florida; Townsend and Krysko 2003. Florida
Sci. 66:204–208). Three adults were also observed on outside walls
and one adult inside building.

Submitted by JOHN G. HIMES, Florida Fish and Wildlife
Conservation Commission, 3911 Hwy 2321, Panama City, Florida
32409, USA  (e-mail: john.himes@myfwc.com); and KEVIN M.
ENGE, Florida Fish and Wildlife Conservation Commission, 5300
High Bridge Road, Quincy, Florida 32351, USA.

HEMIDACTYLUS MABOUIA (Amerafrican House Gecko).
USA: FLORIDA: HILLSBOROUGH CO.: Ruskin, I-75, Rest Area
(27°40'56.64"N, 82°25'15.096"W, Datum WGS84, elev. 6.7 m).
08 August 2007. Kenneth L. Krysko and Brian J. Camposano. UF
151458–59. Verified by Kevin M. Enge. New county record
(Townsend and Krysko 2003. Florida Sci. 66:204–208). Six other
juveniles and adults observed near lights on walls.

Submitted by KENNETH L. KRYSKO and BRIAN J.
CAMPOSANO, Florida Museum of Natural History, Division of
Herpetology, University of Florida, Gainesville, Florida 32611,
USA.

HEMIDACTYLUS TURCICUS (Mediterranean House Gecko).
USA: GEORGIA: BAKER CO.: On Coon Pond Road, 0.4 miles S
of intersection with State Route 37 (NAD 83, UTM Zone 16N, E
748656.451 N 3468173.734). 03 March 2007. Matthew P. Greene.
Verified by John Jensen. Four geckos observed among mobile home
debris following a tornado touchdown on 02 March 2007.One in-
dividual deposited at Auburn University Natural History Museum
(AUM 37433). New county record for this non-native species.
Closest records are from Thomasville in Thomas County, Georgia
ca. 70 km to the SE (Jensen et al. 2008. Amphibians and Reptiles
of Georgia, in press).

Submitted by MATTHEW P. GREENE, ERIN
WILICHOWSKI, ANDY W. WHELAN, and J. LEIGHTON
REID, Joseph W. Jones Ecological Research Center, Rural Route
2, Box 2324, Newton, Georgia 39870, USA (e-mail:
mgreene@jonesctr.org).

HEMIDACTYLUS TURCICUS (Mediterranean House Gecko).
USA: TEXAS: CALHOUN CO.: LaSalle Ranch, 2.09 road km W of
FM 1289 on TX 185 (28°25'14.0"N, 96°32'58.7"W). 16 May 2007.
D. Laurencio, J. A. Holm. Verified by James R. Dixon. Texas Co-
operative Wildlife Collection, TCWC 91814. New county record
(Dixon 2000. Amphibians and Reptiles of Texas. 2nd ed. Texas
A&M University Press, College Station, Texas. 421 pp.). A sec-
ond county record (TCWC 91815) was collected on 16 May 2007.

Submitted by DAVID LAURENCIO, Texas Cooperative Wild-
life Collection, Department of Wildlife and Fisheries Sciences,
2258 TAMU, Texas A&M University, College Station, Texas
77843-2258, USA (e-mail: norops@tamu.edu); and JAMES A.
HOLM, Crouch Environmental Services, Inc., 402 Teetshorn,
Houston, Texas 77009, USA.
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HEMIDACTYLUS TURCICUS (Mediterranean Gecko). USA:
TEXAS: BURLESON CO.: Specimen collected south of Lake
Somerville, Texas, under a rock on the shore of Lake Somerville
and adjacent to Welch Park. Collected by KJ Lodrigue, Jr., and
Graham S. Criglow (30°20'26"N, 96°32'55"W) on 18 April 2007.
TCWC 91807. Verified by Toby Hibbitts. New county record
(Dixon 2000. Amphibians and Reptiles of Texas, Second ed., Texas
A&M University Press, College Station, Texas. 421 pp.). Fills in
the hiatus between Brazos and Lee counties.

Submitted by KJ LODRIGUE, JR., Texas A&M University,
Department of Wildlife & Fisheries Sciences, College Station,
Texas 77843-2258, USA.

HEMIDACTYLUS TURCICUS (Mediterranean House Gecko).
USA: TEXAS: MATAGORDA CO.: Palacios, 1.1 road km N of Busi-
ness 35 on TX 35 (28°43'27.0"N, 96°12'36.7"W). 26 June 2007.
D. Laurencio, J. T. Williams. Verified by Toby J. Hibbitts. Texas
Cooperative Wildlife Collection, TCWC 92437. New county record
(Dixon 2000. Amphibians and Reptiles of Texas. 2nd ed. Texas
A&M University Press, College Station, Texas. 421 pp.).

Submitted by DAVID LAURENCIO (e-mail:
norops@tamu.edu) and JOHN T. WILLIAMS, Texas Coopera-
tive Wildlife Collection, Department of Wildlife and Fisheries
Sciences, 2258 TAMU, Texas A&M University, College Station,
Texas 77843-2258, USA.

HOLBROOKIA PROPINQUA PROPINQUA (Northern Keeled
Earless Lizard). USA: TEXAS: CALHOUN CO.: Matagorda Island,
Aransas/Matagorda National Wildlife Refuge Complex
(28°04'44.98"N, 096°50'02.94"W), 1 m elev. 26 June 2007. Peter
Keller. Verified by Toby Hibbitts, Texas A&M University Texas
Cooperative Wildlife Collection (TCWC 92458). New county/ref-
uge record (Dixon 2000. Amphibians and Reptiles of Texas. 2nd

ed. Texas A&M University Press, College Station, Texas. 421 pp.)
Adult female specimen found active by day among the gulf beach
primary dunes at the southern tip of Matagorda Island, and mea-
sured 55.5 mm SVL, tail 64.0 mm, weight 5.0 g. Several adults
were observed at this location. Vegetation at the collection site
consisted of Marshhay Cordgrass, Gulfdune Paspalum, Evening
Primrose, and Fiddleleaf Morning Glory. We speculate that the
appearance of H. p. propinqua on Matagorda Island is the result
of the temporary closing of Cedar Bayou. This closing allowed
the formation of a land bridge between Matagorda and San Jose
islands where H. p. propinqua is a common species.

Submitted by SHAWN F. MCCRACKEN, Texas State Univer-
sity, Department of Biological Sciences, 601 University Drive,
San Marcos, Texas 78666-4615, USA (e-mail:
smccracken@txstate.edu); CHAD STINSON, Aransas National
Wildlife Refuge, 213 Royal Oak Drive, Rockport, Texas 78382,
USA; PETER KELLER, Aransas National Wildlife Refuge, P.O.
Box 294, Austwell, Texas 77950, USA; and MICHAEL R.J.
FORSTNER, Texas State University, Department of Biological
Sciences, 601 University Drive, San Marcos, Texas 78666-4615,
USA.

LEIOCEPAHLUS CARINATUS (Northern Curly-tailed Lizard).
USA: FLORIDA: MONROE CO.: Ramrod Key, 27338 St. Vincent
Lane (24°39'31.248"N, 81°24'22.3956"W, Datum WGS84). 08

August 2007. Kenneth L. Krysko and Andrew P. Borgia. UF
151455. New island record (Meshaka et al. 2006. J. Kansas
Herpetol. 17:6). Adult collected on limestone boulder. Four juve-
niles and three other adults were observed on boulders and But-
tonwood Trees (Conocarpus erectus) on three adjacent proper-
ties, suggesting that this species is reproducing. Little Torch Key,
565 Barry Avenue (24°40'25.65119"N, 81°23'16.3608"W, Datum
WGS84). 08 August 2007. Kenneth L. Krysko and Andrew P.
Borgia. UF 151455. New island record. Juvenile collected on
umbrella tree (Schefflera actinophylla). This species has been ob-
served at this site since at least 2004. Specimens verified by Brian
J. Camposano.

Submitted by KENNETH L. KRYSKO, Florida Museum of
Natural History, Division of Herpetology, University of Florida,
Gainesville, Florida 32611, USA; and ANDREW P. BORGIA,
P.O. Box 4346, Key West, Florida 33041, USA.

SCELOPORUS LINEOLATERALIS (NCN). MÉXICO:
COAHUILA: Municipalty of Torreón: Sierra de Jimulco, ca. 5
km NE of La Flor de Jimulco (25°06'52"N, 103°16'43" W), 1647
m elev. 19 August 2006. Gamaliel Castañeda-Gaytán. Verified by
Edmundo Perez-Ramos. Colección Herpetológica del Museo de
Zoología Alfonso L. Herrera, Facultad de Ciencias, UNAM (MZFC
19972). The specimen was found in a canyon covered by
Chihuahuan Desert scrub vegetation. New state record, extending
the known range of this species ca. 40 km (airline) SE of the type
locality, 6 mi. NE Pedriceña, Durango (Smith 1936. Proc. Biol.
Soc. Washington 49:87–96; Wiens et al. 1999. Evolution 53:1884–
1897). This species was recently elevated from a subspecies of S.
jarrovii (Bell et al. 2003. Acta Zool. Mexicana [n.s.] 90:103–174).

Submitted by GAMALIEL CASTAÑEDA-GAYTÁN, Reserva
Ecológica Municipal Sierra y Cañón de Jimulco; BIODESERT,
A.C. calle Blanco 35 Int. 1. Col. Centro. Torreón, Coahuila, México
(e-mail: gamaliel.cg@gmail.com); CRISTINA GARCÍA-DE LA
PEÑA, Universidad Autónoma de Nuevo León, San Nicolás de
los Garza, Nuevo León, México; URI OMAR GARCÍA-
VAZQUEZ, Museo de Zoología, Facultad de Ciencias, UNAM,
A.P. 70-399, México D.F.; and JOSUE ESTRADA ARELLANO,
Universidad Juárez del Estado de Durango, Av. Universidad s/n.,
Gómez Palacio, Durango, México.

SERPENTES

ATRACTUS ZIDOKI. GUYANA: Potaro-Siparuni District, talus
slope of Mt. Roraima beneath its northernmost promontory called
“The Prow.” (05°15'30"N, 60°43'30"W), ca. 2090 m elev. 08 April
2003. D. B. Means, J. Rivas, and M. Mayor. Verified by R. W.
McDiarmid. Centre for the Study of Biological Diversity, Univer-
sity of Guyana Museum, Georgetown, Guyana (HR 701), plus 5
photographs deposited in the Florida Museum of Natural History,
Gainesville, Florida (UF 150240). Found crawling on peaty soil
of the El Dorado Swamp (MacInnes 1974. Climb to the Lost World.
Hodder and Stoughton, London) across a recently cut footpath in
tepui cloud forest dominated by small trees of Bonnetia roraimae
with a dense groundcover of Brocchinia tatei tank bromeliads.
Previously known from Amazonian Colombia, eastern Amazonia
of Brazil, Suriname, and French Guiana. First country record, ex-
tends range about 450 km E of the closest known locality in
Suriname and fills the distributional gap between Surinam on the
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east and Colombia on the west (Hollowell and Reynolds [eds.]
2005. Bull. Biol. Soc. Washington 13:1–109; Hoogmoed 1980.
Zoologische Verhandelingen, [175]:1– 47; Silva 2004. Rev. Acad.
Colomb. Cienc. 28[108]:409–446).

Submitted by D. BRUCE MEANS, Coastal Plains Institute and
Land Conservancy, 1313 Milton Street, Tallahassee, Florida,
32303, USA.

BOTHRIECHIS SUPRACILIARIS (Blotched Palm Viper).
PANAMÁ: CHIRIQUI: Finca Santa Clara (Finca Hartmann)
(08°51'N, 82°45'W), ca. 1300 m elev. 17 July 1980. Mrs. Hartmann.
Verified by C. W. Meyers. AMNH 147743. First record from
Panamá and a range extension of ca. 21 km SE of its closest known
locality in adjacent Puntarenas, Costa Rica (Solórzano et al. 1998.
Rev. Biol. Trop. 46:453–462). The snake was found in a coffee
plantation.

Submitted by JUAN E. DEJESUS, Department of Herpetol-
ogy, American Museum of Natural History, Central Park West at
79th St., New York, New York 10024-5192, USA; e-mail:
Dejesus@amnh.org.

BOTHROPS JARARACA (Jararaca). BRAZIL: BAHIA. Munici-
palities of Ibicoara (12°24'S, 41°17'W), October 2001; Palmeiras
(12°31'S, 41°33'W) August 2003; and Miguel Calmon (11°25'S,
40°35'W), November 2006. Collectors unknown. Verified by F.
L. Franco. Coleção Científica de Serpentes do Museu de Zoologia
da Universidade Federal da Bahia, Salvador, Bahia, Brazil (UFBA
1295, 1658, 1774–76, 1822). Species previously known from north-
eastern Paraguay, northeastern Argentina, and eastern Brazil from
states of Rio Grande do Sul, Santa Catarina, Paraná, Mato Grosso
do Sul, São Paulo, Rio de Janeiro, Espírito Santo, Minas Gerais,
and Bahia (Sazima 1992. In Campbell and Brodie [eds.], Biology
of the Pitvipers, pp. 199–216. Selva, Tyler, Texas; Campbell and
Lamar 2004. The Venomous Reptiles of the Western Hemisphere.
Cornell University Press, Ithaca, New York; Puorto et al. 1992.
Resumos do XVII Congresso Brasileiro de Zoologia: 442; Oliveira
and Argôlo 2004. As Serpentes dos Cacauais do Sudeste da Bahia.
Ilhéus, Editus). Northernmost record for the species, extends range
ca. 205 km N from Amélia Rodrigues, the  northernmost locality
(Lira-Da-Silva et al. 2000. Livro de Resumos do 1º Simpósio da
Sociedade Brasileira de Herpetologia, 2000. p. 65).

Submitted by BRENO HAMDAN (e-mail:
brenohamdan@gmail.com), REJÂNE MARIA LIRA-DA-
SILVA, Núcleo Regional de Ofiologia e Animais Peçonhentos da
Universidade Federal da Bahia; and MARCELO FELGUEIRAS
NAPOLI, Laboratório de Taxonomia e História Natural de
Anfíbios da Universidade Federal da Bahia, Rua Barão de
Geremoabo, 147 - Campus de Ondina, CEP 40170-290, Salvador,
Bahia, Brazil.

COLUBER CONSTRICTOR FLAVIVENTRIS (Eastern Yellow-
bellied Racer). USA: ARKANSAS: IZARD CO.: Found in a hayfield
on private property off Co. Rd. 3, 4 km E of St. Hwy 9. UTM 15N
0597627E, 3987505N. 2 June 2007. Collected by M. B. Connior
and I. Guenther. Arkansas State University Herpetological Mu-
seum (ASUMZ 30724). Caught in a drift fence funnel trap. Veri-
fied by Stanley E. Trauth. First county record (Trauth et al. 2004.
The Amphibians and Reptiles of Arkansas. University of Arkan-

sas Press, Fayetteville, Arkansas. 421 pp.).
We thank the following individuals: K. Irwin and B. Sasse, Ar-

kansas Game and Fish Commission for support of our study; Y.
and N. Whitehurst, M. and K. Smith, and R. and S. Smith for
permission to conduct the study on their land; and S. Trauth for
specimen verification and curatorial preparation. Thanks also to
the ASU Wildlife Management Investigational Techniques class
for installing the drift fences.

Submitted by MATTHEW B. CONNIOR (e-mail:
matthew.connior@smail.astate.edu), IDUN GUENTHER, and
THOMAS S. RISCH, Department of Biological Sciences, Ar-
kansas State University State University, Arkansas 72467, USA.

CROTALUS HORRIDUS (Timber Rattlesnake). USA: ARKAN-
SAS: JOHNSON CO.: 35°38.815'N, 93°31.307'W elev. 520 m. 03
October 2006. Glenn J. Manning. University of Kansas Natural
History Museum (KU CT 12018–12020). Verified by John E.
Simmons. This male was seen crossing the road at 2015 h. First
county record (Trauth et al. 2004 The Amphibians and Reptiles of
Arkansas. University of Arkansas Press, Fayetteville. 421 pp.).

Submitted by, GLENN J. MANNING, Department of Biol-
ogy, University of Arkansas, 601 SCEN, Fayetteville, Arkansas
72701, USA; e-mail: gmannin@uark.edu.

CROTALUS HORRIDUS (Timber Rattlesnake). USA: ARKAN-
SAS: VAN BUREN CO.: Rumley Rd. near U.S. Hwy 65 along Middle
Fork of Little Red River 35.7875°N, 92.5319°W. 19 July 2006.
David M. Hayes. Verified by Brian P. Butterfield. Arkansas State
University Museum of Zoology Herpetology Collection (ASUMZ
30222). One adult DOR collected. First county record (Trauth et
al. 2004. The Amphibians and Reptiles of Arkansas. University of
Arkansas Press, Fayetteville. 421 pp.).

Submitted by JONATHAN W. STANLEY (e-mail:
jonathanw.stanley@smail.astate.edu) and STANLEY E.
TRAUTH, Department of Biological Sciences, P.O. Box 599, State
University, Arkansas 72467, USA (e-mail: strauth@astate.edu).

CROTALUS SCUTULATUS SALVINI (Humantlan Rattlesnake).
MÉXICO: QUERÉTARO: Municipio el Marquez, Zona Indus-
trial Bernardo Quintana (20°33'58"N, 16°18'48"W), 1900 m elev.
03 January 2001. M. Domínguez-Laso and U. Padilla-García. Veri-
fied by Javier Alvarado-Diaz. Colección de Anfibios y Reptiles
de la Universidad Autónoma de Querétaro (HUAQ 044–045). First
record for Municipio el Marquez, and extends range ca. 45 km SE
from Cadereyta, Querétaro (Dixon et al. 1972. Southwest. Nat.
16:225–237).

Submitted by MATIAS DOMÍNGUEZ-LASO, Herpetario de
la Universidad Autónoma de Querétaro, Centro Universitario s/n,
Cerro de las Campanas, Querétaro, Qro. CP 76010, México;
ULISES PADILLA-GARCÍA, Facultad de Ciencias Naturales,
Universidad Autónoma de Querétaro, Avenida de las Ciencias s/n,
Juriquilla, Querétaro 76230, México; EDMUNDO PÉREZ-
RAMOS, Museo de Zoología “Alfonso L. Herrera” Facultad de
Ciencias UNAM 70399 México D. F.; and ADRIAN QUIJADA-
MASCAREÑAS, Facultad de Biología, Universidad Michoacana
de San Nicolás de Hidalgo, Morelia 58030, Michoacán, México;
(e-mail: adrianquijada@hotmail.com).
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DRYMOLUBER DICHROUS. BRAZIL: ESPÍRITO SANTO:
VITÓRIA (20°18'S, 40°19'W). 07 January 1996. J. L. Gasparini.
Museu Nacional, Rio de Janeiro (MNRJ 4858). Verified by A.
Velosa. LINHARES: Reserva Florestal da CVRD (19°10'S, 40°00'W).
July 1993. A. A. Giaretta (MNRJ 10661, 10663). Verified by P.
Passos. First vouchered records for the state. Until recently, this
species was reported to occur only in the Amazonian region, where
it is widespread (Peters and Orejas-Miranda 1986. Catalogue of
Neotropical Squamata. Part. I – Snakes. Bull. U.S. Natl. Mus.
297:1–347). Subsequent records have extended its distribution
eastwards and southwards into the Atlantic Forest domain in the
states of Bahia (Franco et al. 1998. Répteis na Estação Veracruz.
Veracel Celulose S.A., Eunápolis, Bahia. 39 pp.; Argôlo 2004. As
Serpentes dos Cacauais do Sudeste da Bahia. Editus, Ilhéus, Ba-
hia. 259 pp.), Ceará (Borges-Nojosa and Lima 2001. Bol. Mus.
Nac. Rio de Janeiro, Zool. 468:1–5), and Minas Gerais (Passos
and Brandão 2002. Herpetol. Rev. 33:324). The presence of D.
dichrous at the Reserva Florestal da CVRD had been previously
reported by Rocha (1998. In J. E. Santos [ed.], Anais do VIII
Seminário Regional de Ecologia [vol. II], pp. 869–881. UFSCar,
São Carlos), though no voucher material was mentioned. The
record from Vitória extends the species’ distribution ca. 270 km
SE of the previous southernmost record, in the state of Minas Gerais
(Passos and Brandão, op. cit.).

Submitted by DAVOR VRCIBRADIC, Departamento de
Ecologia, Universidade do Estado do Rio de Janeiro, 20550-011,
Rio de Janeiro, RJ, Brazil (e-mail: davor@centroin.com.br).

ELAPHE GUTTATA (Cornsnake). USA: TEXAS: CALHOUN CO.:
4.28 air km S and 2.95 air km W of junction of TX 185 and FM
1289 (28°23'18.72"N, 96°33'56.45"W). 18 May 2007. J. A. Holm,
H. L. Prestridge. Verified by Toby J. Hibbitts. Texas Cooperative
Wildlife Collection, TCWC 92299. New county record (Dixon
2000. Amphibians and Reptiles of Texas. 2nd Ed. Texas A&M
University Press, College Station, Texas. 421 pp.). A second speci-
men, TCWC 92438, was also found.

Submitted by JAMES A. HOLM, Crouch Environmental Ser-
vices, Inc., 402 Teetshorn, Houston, Texas 77009, USA;
HEATHER L. PRESTRIDGE and JOHN T. WILLIAMS,
Texas Cooperative Wildlife Collection, Department of Wildlife
and Fisheries Sciences, 2258 TAMU, Texas A&M University,
College Station, Texas 77843-2258, USA.

ELAPHE GUTTATA EMORYI (Great Plains Ratsnake). USA:
ARKANSAS: IZARD CO.: Found crossing Co. Rd. 3 from hayfield,
4 km E of St. Hwy 9. UTM 15N 0597721E, 3987544N. 01 May
2007. Collected by M. B. Connior and I. Guenther. Arkansas State
University Herpetological Museum (ASUMZ 30653). Verified by
S. E. Trauth. First county record (Trauth et al. 2004. The Amphib-
ians and Reptiles of Arkansas. The University of Arkansas Press,
Fayetteville, Arkansas. 421 pp.).

We thank the following individuals: K. Irwin and B. Sasse, Ar-
kansas Game and Fish Commission, for support of our study; Y.
and N. Whitehurst, M. and K. Smith, and R. and S. Smith for
permission to conduct the study on their land; and S. Trauth for
specimen verification and curatorial preparation. Thanks also to
the ASU Wildlife Management Investigational Techniques class
for installing the drift fences.

Submitted by MATTHEW B. CONNIOR (e-mail:
matthew.connior@smail.astate.edu), IDUN GUENTHER, and
THOMAS S. RISCH, Department of Biological Sciences, Ar-
kansas State University State University, Arkansas 72467, USA.

ELAPHE OBSOLETA (Texas Ratsnake). USA: ARKANSAS:
JOHNSON CO.: Ozark National Forest Rd 1003 at Pinecrest Camp
ca. 0.25 mi W of jct with Arkansas Scenic Hwy 21. 15 May 2006.
Jonathan W. Stanley. Verified by Brian P. Butterfield. Arkansas
State University Museum of Zoology Herpetology Collection
(ASUMZ 30049). One adult DOR collected. First county record
(Trauth et al. 2004. The Amphibians and Reptiles of Arkansas.
University of Arkansas Press, Fayetteville. 421 pp.).

Submitted by JONATHAN W. STANLEY (e-mail:
jonathanw.stanley@smail.astate.edu) and STANLEY E.
TRAUTH, Department of Biological Sciences, P.O. Box 599, State
University, Arkansas 72467, USA (e-mail: strauth@astate.edu).

ELAPHE VULPINA (Western Foxsnake). USA: MICHIGAN:
LEELANAU CO.: North Manitou Island in an ephemeral wetland di-
rectly adjacent to the Crescent Dock ruins, Sleeping Bear Dunes
National Lakeshore (16T 0574170E, UTM 4995996N, NAD83).
22 May 2007. Kenneth D. Bowen. Verified by James H. Harding.
Iowa State University Research Collection (ISUA 200720; digital
image). New record for North Manitou Island and for the Eastern
Lake Michigan Archipelago. This species is the only representa-
tive of the herpetofauna of the Eastern Lake Michigan Archipelago
that cannot be found on the adjacent Lower Peninsula of Michi-
gan (Bowen and Gillingham 2004. Michigan Acad. 35:213– 223).

Submitted by KENNETH D. BOWEN, SUSAN D.
McMAHON, and ERIK A. BEEVER, National Park Service,
Great Lakes Inventory and Monitoring Network, 2800 Lakeshore
Drive East, Suite D, Ashland, Wisconsin 54806, USA (e-mail:
Ken_Bowen@nps.gov).

FARANCIA  ABACURA (Red-bellied Mudsnake). USA: TEXAS:
CALHOUN CO.: 5.5 road km N of TX 185 on FM 1289
(28°28'10.5"N, 96°33'8.3"W). 15 May 2007. D. Laurencio, R. E.
Nelson, J. A. Holm, H. L. Prestridge. Verified by Toby J. Hibbitts.
Texas Cooperative Wildlife Collection, TCWC 91809. New county
record (Dixon 2000. Amphibians and Reptiles of Texas. 2nd Ed.
Texas A&M University Press, College Station, Texas. 421 pp.).

Submitted by DAVID LAURENCIO (e-mail:
norops@tamu.edu), HEATHER L, PRESTRIDGE, JOHN T.
WILLIAMS, Texas Cooperative Wildlife Collection, Department
of Wildlife and Fisheries Sciences, 2258 TAMU, Texas A&M
University, College Station, Texas 77843-2258, USA; JAMES A.
HOLM and RYAN E. NELSON, Crouch Environmental Services,
Inc., 402 Teetshorn, Houston, Texas 77009, USA.

FARANCIA ABACURA REINWARDTII (Western Mudsnake).
USA: TEXAS: VAN ZANDT CO.: DOR (59.2 cm SVL) found on
Van Zandt County Road 2721, 1.28 km N of jct. with US 198, 05
June 2007. The closest permanent body of water to this specimen
was a cattle tank within a pasture ca. 30 m away. R. Michael Burger.
Verified by Carl J. Franklin. Voucher specimen deposited in Uni-
versity of Texas at Arlington (UTA R 55370). New county record
(Dixon 2000. Amphibians and Reptiles of Texas. 2nd ed. Univer-
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sity of Texas A&M Press, College Station, Texas. viii+421 pp.).
Submitted by R. MICHAEL BURGER, P.O. Box 4099, Dal-

las, Texas 75208, USA; e-mail: mvburger@dctexas.net.

LAMPROPELTIS GETULA GETULA (Eastern Kingsnake).
USA: FLORIDA: LEVY CO.: Seahorse Key, beaches. 01 May 2004,
21 April 2007. David Wooten, David J. Hall, Cedric Worman.
Florida Museum of Natural History, University of Florida,
Gainesville (UF 141415, 151204). Verified by Kenneth L. Krysko.
These are first records for Seahorse Key, one of numerous small
Gulf Coast islands comprising the Cedar Keys, part of the Cedar
Keys National Wildlife Refuge. One of us (DW) found a kingsnake
on the south beach of Seahorse Key on 1 May 2004 (photo voucher
UF 141415). The snake was wet and found crawling away from
the water and shoreline, suggesting it had just swam or rafted to
the island. A second snake was found by two of us (DH, CW) on
the south beach in April 2007 (voucher photo UF 151204). The
snake was found further west than the first specimen, near the
transition from beach to hammock. Both of the snakes were healthy
adults. There does not appear to be a resident population on
Seahorse Key nor has the species been documented from other
outer Cedar Keys. Both snakes were likely found soon after dis-
persing onto the island from the surrounding Gulf waters.

There is a large population of Florida Cottonmouth  (Agkistrodon
piscivorus conanti) on Seahorse Key. Many large specimens are
present, especially near the bird rookeries (Wharton 1969. Bull.
Florida State Mus., Biol. Sci. 14:227–272), probably attracted by
fish carrion dropped or regurgitated from colonial nesting birds.
Cottonmouths are ophiophagous, terrestrial, and achieve large body
size. The presence of a robust population likely hinders other snake
species from establishing populations on the island. Our observa-
tions suggest that Lampropeltis getula, like some other species of
snakes (e.g., Crotalus adamanteus), are capable of dispersing con-
siderable distances across Gulf waters. Eastern Kingsnakes are
known from Cedar Key and the adjacent mainland, and specimens
have been found in salt marsh near the coastline (e.g., UF 95544:
1 May 1976). We estimated minimum dispersal distances from
satellite photos, considering both direct routes from the mainland
and routes that involved “island hopping.” In all cases, the maxi-
mum over-water distance is about 3 km.

Submitted by DAVID WOOTEN, DAVID HALL, CEDRIC
WORMAN, and HARVEY B. LILLYWHITE, Seahorse Key
Marine Laboratory, Department of Zoology, University of Florida,
Gainesville, Florida 32611-8525, USA (e-mail: hbl@zoo.ufl.edu).

LAMPROPELTIS TRIANGULUM ELAPSOIDES (Scarlet
Kingsnake). USA: SOUTH CAROLINA: GEORGETOWN CO.:
Hobcaw Barony, 7.5 km SSE Georgetown. 31 March 2007. Travis
W. Knowles. Verified by Alvin L. Braswell. Digital image depos-
ited in the North Carolina State Museum of Natural Sciences
(NCSM AN 12174). New county record.

Submitted by JEFFREY D. CAMPER (e-mail:
jcamper@fmarion.edu) and TRAVIS W. KNOWLES, Depart-
ment of Biology, Francis Marion University, Florence, South Caro-
lina 29506, USA (e-mail: tknowles@fmarion.edu).

LAMPROPELTIS TRIANGULUM SINALOAE (Sinaloan
Milksnake). MÉXICO: SONORA: Municipio de Yécora, 47.6 km

(by Mex. Hwy. 16) W Yécora (28.40430°N, 108.67572°W), 720
m elev. 06 July 2006. E. Enderson and R. Bezy. Verified by George
Bradley. UAZ 56576-PSV. First record from Yécora municipality
and northernmost record in northwestern Mexico, extending the
range ca. 183 km (airline) N from Guirocoba, Sonora (Williams
1988. Systematics and Natural History of the American Milk
Snake, Lampropeltis triangulum, 2nd revised ed. Milwaukee Pub-
lic Museum, Wisconsin. x +176 pp.). The snake was DOR in tropi-
cal deciduous forest.

Submitted by ERIK F. ENDERSON, Drylands Institute, PMB
405, 2509 North Campbell Avenue, Tucson, Arizona 85719, USA
(e-mail: erikenderson@msn.com); and ROBERT L. BEZY, Her-
petology, Natural History Museum of Los Angeles County, Los
Angeles, California 90007, USA.

LEPTODEIRA SEPTENTRIONALIS SEPTENTRIONALIS
(Northern Cat-eyed Snake). USA: TEXAS: STARR CO.:
26°39.226'N, 98°34.307'W. 28 April 2007. Estela Escalera. Veri-
fied by Frank W. Judd. University of Texas – Pan American Verte-
brate Museum (UTPA) Photographic specimen 04071. Male (35.2
cm SVL and 43.2 cm total length, measured from photographic
scale) found under a dry Opuntia cactus that was shaded by small
huisache and mesquite trees in an otherwise open area in northern
Starr County. First county record and westernmost record (likely
northernmost record as well) in the United States. Previously re-
ported in adjacent Hidalgo County (Dixon 2000. Amphibians and
Reptiles of Texas. 2nd ed. University of Texas A&M Press, Col-
lege Station, Texas. viii + 421 pp.; Werler and Dixon 2000. Texas
Snakes: Identification, Distribution, and Natural History. Univer-
sity of Texas Press, Austin, Texas. xv + 437 pp.).

Submitted by ESTELA ESCALERA, DANIEL S. SAENZ,
and FREDERIC ZAIDAN III, Department of Biology, Univer-
sity of Texas – Pan American, Edinburg, Texas 78539, USA (e-
mail: fzaidan@utpa.edu).

LIOPHIS FLAVIFRENATUS (Cope’s Legion Snake). URU-
GUAY: DEPARTAMENTO TACUAREMBÓ: near “Los Argentinos,”
Rincón de Zamora (32°22'45"S, 55°32'38"W). 17 December 2006.
S. Carreira and R. Maneyro. Colección Zoología Vertebrados,
Reptiles, Facultad de Ciencias, Montevideo (ZVC-R 6417, adult
male). Departamento Durazno: Ruta 6, ca. 10 km from La Paloma
de Durazno (32°38'11"S; 55°27'53"W). 05 April 2007. I. Lombardo
and S. Carreira. (ZVC-R 6495, adult, probable male – specimen
damaged).

The species was known from São Paulo to Rio Grande do Sul
(Brazil); from Paraguay to Argentina in the provinces of Corrientes,
Chaco, Entre Ríos, Formosa, Misiones and Uruguay in Artigas,
Salto, and Paysandú departments (Giraudo and Scrocchi 2002.
Smithson. Herpetol. Infor. Serv. 132, 53 pp.; Carreira et al. 2005.
Reptiles de Uruguay. DI.R.A.C. Facultad de Ciencias, Universidad
de la República, Montevideo, 639 pp.). Carreira et al. (op.cit.) er-
roneously includes Tacuarembó and Cerro Largo in the distribu-
tion, but no specimens were reported in these areas, despite the
fact that Meneghel and Achaval (1983. Bol. Soc. Zool. Uruguay,
2a. ép., 1:15–24) mentioned Tacuarí, Treinta, and Tres departments
without vouchers. These new records extend the southern limit of
the species ca. 100 km from the southern report in El Palmar Na-
tional Park, Argentina (Giraudo 2001. Serpientes de la Selva
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Paranaense y del Chaco Húmedo. L.O.L.A. Buenos Aires, Argen-
tina, 328 pp.).

The defensive display observed in captivity and cited by Carreira
and Meneghel (1999. Bol. Soc. Zool. Uruguay, 2a época 10:101–
102) was observed in the field at the first contact with the speci-
men ZVC-R 6417.

Submitted by SANTIAGO CARREIRA (e-mail:
carreira@fcien.edu.uy) and IGNACIO LOMBARDO, Secc.
Zoología Vertebrados, Facultad de Ciencias, Iguá 4225, CP 11400,
Montevideo, Uruguay (e-mail: ilombardo@fcien.edu.uy).

MANOLEPIS PUTNAMI (Ridgehead Snake). MEXICO:
JALISCO: Municipality of Zapopan, Bosque La Primavera
(20°39'28.88"N, 103°29'15.55"W), 1812 m elev. 20 September
2006. Ivan T. Ahumada-Carrillo. Verified by Fernando Mendoza.
UTA Image 1045. An elevation record and state range extension
ca. 200 km E from closest known localities in coastal Jalisco
(Garcia and Ceballos 1994. Field Guide to the Reptiles and Am-
phibians of the Jalisco Coast, Mexico. Fundacion Ecologica de
Cuixmala, A.C., Inst. Biologia, UNAM, Mexico, D.F. 184 pp.).
The snake was found in leaf litter at the edge of an oak forest. This
species is typically recorded from tropical sub-humid forests in
the Pacific lowlands of México, although Johnson (1978. South-
west. Nat. 23:538) reported it from pine-oak forest on the Gulf
versant of the Sierra Madre de Chiapas at ca. 717 m elev.

Submitted by IVAN T. AHUMADA-CARRILLO, OCTAVIO
VAZQUEZ-HUIZAR, and JACOBO REYES-VELASCO (e-
mail: jackobz@gmail.com), Centro Universitario de Ciencias
Biológicas y Agropecuarias, Carretera a Nogales Km. 15.5. Las
Agujas, Nextipac, Zapopan, Jalisco, México.

MASTICOPHIS FLAGELLUM (Coachwhip). MÉXICO:
AGUASCALIENTES: Municipality of Tepezalá: 3 km W Valle
de las Delicias, Tepezalá (22.31324°N, 102.171120°W), 2010 m
elev. 22 September 1998. Gustavo Quintero-Díaz. Museo de
Zoología, Departamento de Biología, Universidad Autónoma de
Aguascalientes (UAA-VR 00314). Municipality of El Llano: vi-
cinity of El Milagro, 15 km W of Aguascalientes on State Road 68
(21.9230556°N, 102.098889°W), 2044 m elev. 6 June 2003. José
Luis Carrasco Rosales. UAA-VR 00315. Municipality of El Ll-
ano: km 18 on State Road 5 (21.9422233°N, 102.0681429°W),
2070 m elev. 18 May 2005. Luis Felipe Lozano Román and Ricardo
Galván de la Rosa. UAA-VR 00316. All verified by L. D. Wilson.
First records for Aguascalientes (McCranie and Wilson 2001. Cour.
Forsch.-Inst. Senckenberg 230:1–57) and a range extension for
UAA-VR 00315 ca. 144 km S of the vicinity of Illescas, San Luis
Potosí (Wilson 1970. Tulane Stud. Zool. Bot. 16:31–99). All snakes
were found in semi-desert scrub vegetation dominated by prickly
pear (Opuntia sp.).

Submitted by GUSTAVO E. QUINTERO-DÍAZ, Universidad
Autónoma de Aguascalientes, Centro de Ciencias Básicas,
Departamento de Biología, Ave. Universidad 940, Aguascalientes,
20100, México; J. JESÚS SIGALA-RODRÍGUEZ, Department
of Ecology and Evolutionary Biology, Cornell University, Ithaca,
New York 14853-2701, USA  (e-mail: js324@cornell.edu); JOEL
VÁZQUEZ-DÍAZ, Departamento de Investigación y Desarrollo
Tecnológico, Internacional de Relojes, Arte y Diseño S. A. de C.
V., Ave. Aguascalientes Sur 203, Fracc. Prados del Sur,

Aguascalientes 20280, México; JOSÉ LUIS CARRASCO,
JORGE IVAN SIGALA-RODRÍGUEZ, Universidad Autónoma
de Aguascalientes, Centro de Ciencias Básicas, Avenida
Universidad # 940, Aguascalientes 20100, México; and LUIS
FELIPE LOZANO ROMÁN and RICARDO GALVÁN DE
LA ROSA, Dirección de Recursos Bióticos, Instituto del Medio
Ambiente del Estado de Aguascalientes, Aguascalientes 20040,
México.

MICRURUS DISTANS DISTANS (West Mexican Coral Snake).
MÉXICO: SONORA: Municipio de Yécora, 3.7 km (by Mex. Hwy.
16) E of Río Maycoba between Yécora and Maycoba (28°23'21"N,
108°44'47"W), 1415 m elev. 15 August 2003. M. C. Peñalba, C.
Ortega, F. Paz, A. L. Reina-G., and T. R. Van Devender. Verified
by George Bradley. UAZ 56584-PSV. First record for the
Municipio de Yécora and northernmost record for the species,
extending the range ca. 119 km (airline) NW from the vicinity of
Batosegachic, Chihuahua (Campbell and Lamar. 2004. The Ven-
omous Reptiles of the Western Hemisphere, Vol. I. Comstock,
Ithaca, New York. 475 pp.) and 155 km (airline) NNE of Alamos,
Sonora (Schwalbe and Lowe 2000. In Robichaux and Yetman
[eds.], The Tropical Deciduous Forest of Alamos. Biodiversity of
a Threatened Ecosystem in Mexico, pp. 172–199. University of
Arizona Press, Tucson, Arizona). The snake was DOR in grass-
land with scattered oaks.

Submitted by THOMAS R. VAN DEVENDER, Arizona-
Sonora Desert Museum, 2021 North Kinney Road, Tucson, Ari-
zona 85743, USA; and ERIK F. ENDERSON, Drylands Insti-
tute, PMB 405 2509 North Campbell Avenue, Tucson, Arizona
85719, USA (e-mail: erikenderson@msn.com).

NERODIA CYCLOPION CYCLOPION (Green Watersnake).
USA: TEXAS: CALHOUN CO.: Specimen collected from the stom-
ach of a female American Alligator with a SVL of 116 cm. The
alligator was captured on the Myrtle Foerster Whitmire Division
of the Aransas National Wildlife Refuge by Marc Ealy, Kevin
Kriegel, Todd Merendino, and Matt Nelson (28°30'49.1"N,
96°30'33.9"W) on 17 August 2005. The alligator was lavaged and
released. Diet analysis was conducted at Texas A&M University.
TCWC 91806. Verified by Toby Hibbitts. New county record
(Dixon 2000. Amphibians and Reptiles of Texas, 2nd ed. Texas
A&M University Press, College Station, Texas. 421 pp.) Fills in
the hiatus between Matagorda and Refugio Counties.

Submitted by KJ LODRIGUE, JR., Texas A&M University,
Department of Wildlife & Fisheries Sciences, College Station,
Texas 77843-2258, USA.

NERODIA ERYTHROGASTER FLAVIGASTER (Yellow-bel-
lied Watersnake). USA: ARKANSAS: FAULKNER CO.: T4N R15W
SE 1/4 Sec 10. 09 April 2005. Stephen Brandebura and Nathan
Stephens. Arkansas State University Museum of Zoology Herpe-
tology Collection (ASUMZ 29063). Two additional specimens
ASUMZ 29471 and ASUMZ 29476 were collected in Faulkner
County. All verified by Brian P. Butterfield. First county records
(Trauth et al. 2004. The Amphibians and Reptiles of Arkansas.
University of Arkansas Press, Fayetteville. 421 pp.).

Submitted by JONATHAN W. STANLEY (e-mail:
jonathanw.stanley@smail.astate.edu) and STANLEY E.
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TRAUTH, Department of Biological Sciences, P.O. Box 599, State
University, Arkansas 72467, USA (e-mail: strauth@astate.edu).

NERODIA FASCIATA PICTIVENTRIS (Florida Watersnake).
USA: CALIFORNIA: SACRAMENTO CO.: City of Folsom, Humbug
Creek from Oak Avenue Parkway to confluence with Willow Creek,
downstream to Willow Creek confluence with Lake Natoma. This
occurrence was originally documented as Nerodia fasciata fasciata
(Banded Watersnake) by Balfour and Stitt (2002. Herpetol. Rev.
33:150, based on CAS 215207–215214). Subsequent genetic analy-
sis and collections of numerous additional specimens indicate that
the subspecies is N. f. pictiventris (Stitt et al. 2005 The Southern
Watersnake [Nerodia fasciata] in Folsom, California: History,
Population Attributes, and Relation to Other Introduced
Watersnakes in North America. Final report to U.S. Fish and Wild-
life Service, Sacramento, California). This subspecies is native to
peninsular Florida (Gibbons and Dorcas 2004. North American
Watersnakes: A Natural History. University of Oklahoma Press,
Norman), and specimens from the introduced population matched
the mitochondrial haplotype of those collected from Volusia,
Pinellas, and Hillsboro counties in that state (S. A. Karl, pers.
comm.). Recently, Fuller and Trevett (2006. Herpetol. Rev. 37:363)
reported a reproducing population of N. f. pictiventris from Har-
bor City, Los Angeles County as a new state record for the sub-
species (based on LACM 161154). This was reported prior to their
knowledge of the updated information regarding the subspecific
identity of the Sacramento County population.

Submitted by PETER S. BALFOUR, ECORP Consulting, Inc.,
2525 Warren Drive, Rocklin, California 95677, USA (e-mail:
pbalfour@ecorpconsulting.com); ERIC W. STITT, EPG Inc., 330
East 13th Street, Tucson, Arizona, USA (e-mail: estitt@epgaz.com);
MICHAEL M. FULLER, Department of Ecology and Evolu-
tionary Biology, University of Tennessee, 1416 Circle Drive, Knox-
ville, Tennessee 37996, USA (e-mail: mmfuller@tiem.utk.edu);
and TARA K. LUCKAU, Arizona Research Laboratories, GATC,
University of Arizona, 1041 E. Lowell St., Tucson, Arizona 85721,
USA.

NERODIA SIPEDON (Northern Watersnake). USA: CALIFOR-
NIA: PLACER CO.: Roseville, Kaseberg Creek, along margin of a
large freshwater marsh adjacent to Woodcreek High School, NW
of the intersection of Junction Blvd. and Woodcreek Oaks Blvd.
Two female specimens (678 mm SVL and 906 mm SVL) were
collected on 27 April 2007 by P. S. Balfour. CAS 235995–235996.
Verified by Michael Dorcas, John Willson, and Whit Gibbons. One
female was captured on land ca. 5 m from the water’s edge and
the other was captured in the water copulating with a male that
subsequently escaped. Additional individuals of undetermined sex
were also observed but were not captured. Analysis of mtDNA
sequence data for these specimens was consistent with the field
identification. When compared to published N. sipedon sequences
(GenBank accession numbers AY523573 and AF384832) one of
the specimens exactly matched 223 base pairs of the control re-
gion and had three single nucleotide polymorphisms (SNP) dif-
ferent in 546 base pairs of the ND2 region. The other specimen
had one SNP in the control region comparison and five in the ND2
region (A. K. Buchanan and T. E. Edwards, unpubl. data).

The presence of several (at least five) individuals and observed

copulation suggest that reproduction is occurring at the site. If so,
this is the first recorded population of Nerodia sipedon in north-
ern California. However, at least one additional N. sipedon may
have been captured in California. Bury and Luckenbach (1976.
Biol. Conserv. 10:1–14) and Jennings (2004. California Fish Game
90:161–213) both report a specimen of N. sipedon collected from
an El Dorado Park, Los Angeles Co. (reported by Jennings [op.
cit.] as LACM 109564). However, some confusion exists regard-
ing this record, as two parks with lakes, located ca. 11.8 miles
from each other, are known colloquially as El Dorado Park. Fuller
and Trevett (2006. Herpetol. Rev. 37:363) suggest the specimen
may actually be N. fasciata, potentially collected from Harbor Park
(also known informally as El Dorado Park), the locality for Fuller
and Trevett’s (2006) N. fasciata population. We have not inspected
LACM 109564 to verify its identity. However, no watersnakes
have been observed by staff at El Dorado Park (as opposed to
Harbor Park) since the collection of the one individual in 1976
(Richard James, pers. comm.). Thus, the current status of Nerodia
at that locality is unknown.

Submitted by PETER S. BALFOUR (e-mail:
pbalfour@ecorpconsulting.com) and DUSTIN BROWN (e-mail:
dbrown@ecorpconsulting.com), ECORP Consulting, Inc., 2525
Warren Drive, Rocklin, California 95677, USA; ERIC W. STITT,
EPG Inc., 330 East 13th Street, Tucson, Arizona 85701, USA (e-
mail: estitt@epgaz.com); KENDRA GRINSELL, Woodcreek
High School, 2551 Woodcreek Oaks Blvd. Roseville, California,
USA (e-mail: kgrinsell@rjuhsd.us); and ALLISON K.
BUCHANAN, Arizona Research Laboratories, HOGL, Univer-
sity of Arizona, 1657 E. Helen Street, Tucson, Arizona 85721,
USA (e-mail: taylore@u.arizona.edu).

NERODIA SIPEDON PLEURALIS (Midland Watersnake). USA:
ARKANSAS: FAULKNER CO.: Cadron Creek at Hwy 65. 22 Octo-
ber 2005. Jonathan W. Stanley, Cyndi Porter, Erica Shelby. Ar-
kansas State University Museum of Zoology Herpetology Collec-
tion (ASUMZ 29472–473). Two juveniles collected. Two addi-
tional specimens (ASUMZ 29474–475) were also collected in
Faulkner County. All verified by Brian P. Butterfield. First county
records (Trauth et al. 2004. The Amphibians and Reptiles of Ar-
kansas. University of Arkansas Press, Fayetteville. 421 pp.).

Submitted by JONATHAN W. STANLEY (e-mail:
jonathanw.stanley@smail.astate.edu) and STANLEY E.
TRAUTH, Department of Biological Sciences, P.O. Box 599, State
University, Arkansas 72467, USA (e-mail: strauth@astate.edu).

OPHEODRYS AESTIVUS AESTIVUS (Northern Rough
Greensnake). USA: ALABAMA: BIBB CO.: Bibbville Church. 20
May 1969. J. Bearden. Verified by Joseph R. Mendelson III. Uni-
versity of Montevallo (UMCV-RS0001). County record. Fills the
gap between Chilton, Perry, Shelby, and Tuscaloosa counties
(Mount 1975. The Reptiles and Amphibians of Alabama, The
University of Alabama Press, Tuscaloosa, 347 pp.). Bibbville
Church is located at 33°11'55"N, 87°10'71"W. Specimen from
museum collection.

Submitted by BENJAMIN C. BUCKLEY and JILL A.
WICKNICK, Department of Biology, University of Montevallo,
Montevallo, Alabama 35115, USA (e-mail:
wicknickja@montevallo.edu).
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PORTHIDIUM HESPERE (Colima Hognosed Pitviper).
MÉXICO: MICHOACÁN: Municipio de Arteaga: Los Pozos,
Rancho La Cuesta del Novillo (18°15'57"N, 102°30'32"W), 609
m elev. 21 March 2007. Naftali Mendoza and Ramon Cancino.
Verified by Javier Alvarado-Diaz. Instituto de Investigaciones
Sobre los Recursos Naturales, Universidad Michoacana de San
Nicolás de Hidalgo (INIRENA 648). This is only the third docu-
mented record for this species and second from Michoacán
(Campbell and Lamar 2004. The Venomous Reptiles of the West-
ern Hemisphere. Cornell University Press, Ithaca, New York. 870
pp.), and extends the known range ca. 100 km SE from Playa
Colola, Michoacán (Alvarado-Diaz et al. 1997. Herpetol. Rev.
28:98). The snake was found in a transitional area of oak and tropi-
cal deciduous forest.

Submitted by NEFTALI MENDOZA-CARDENAS, RAMON
CANCINO-MURILLO, and ADRIAN QUIJADA-
MASCAREÑAS (e-mail: adrianquijada@hotmail.com), Facultad
de Biología, Universidad Michoacana de San Nicolás de Hidalgo
(UMSNH), Ciudad Universitaria, Morelia 58030, Michoacán,
México; and ROBERT W. BRYSON, JR., School of Life Sci-
ences, University of Nevada, Las Vegas, 4505 Maryland Park-
way, Las Vegas, Nevada 89154-4004, USA.

RAMPHOTYPHLOPS BRAMINUS (Brahminy Blind Snake).
MÉXICO: NAYARIT: Isla Isabel (21°51'7.61"N,
105°53'12.84"W), 25 m elev. 12 July 1993. Adrián Quijada-
Mascareñas. Verified by Oscar Flores-Villela. Museo de Zoología,
Fac. de Ciencias, UNAM (MZFC 6148–49). First record for state
and island. Closest previously known localities are in adjacent
states of Sinaloa and Jalisco (Guzmán and Muñiz-Martínez 1999.
Vertebrata Mexicana 5:1–3). The snakes were common in pine-
apple and banana fields in the center of the island.

Submitted by ADRIÁN QUIJADA-MASCAREÑAS, Facultad
de Biología, Universidad Michoacana de San Nicolás de Hidalgo
(UMSNH), Ciudad Universitaria, Morelia 58030, Michoacán,
México (e-mail: adrianquijada@hotmail.com); and LUIS
CANSECO-MARQUEZ, Museo de Zoología, Facultad de
Ciencias, Universidad Nacional Autónoma de México, A.P. 70-
399, México, D.F. 04510.

RAMPHOTYPHLOPS BRAMINUS (Brahminy Blind Snake).
MÉXICO: SONORA: Hermosillo, Parque Madero (29°05'56"N,
110°57'15"W), 282 m elev. 14 September 1991. Adrian Quijada-
Mascareñas. Verified by Oscar Flores-Villela. Museo de Zoología,
Fac. de Ciencias, UNAM (MZFC 6147). New state record, ex-
tending its range northwest along the Pacific coast of mainland
Mexico ca. 793 km (airline) from the vicinity of Mazatlan, Sinaloa
(Hardy and McDairmid 1969. Univ. Kansas Publ. Mus. Nat. Hist.
18:153–154). It has also been reported from across the Sea of
Cortez in Baja California Sur (Guzmán and Muñiz-Martínez 1999.
Vertebrata Mexicana 5:1– 3).

Submitted by ADRIÁN QUIJADA- MASCAREÑAS, Facultad
de Biología, Universidad Michoacana de San Nicolás de Hidalgo
(UMSNH), Ciudad Universitaria, Morelia 58030, Michoacán,
México (e-mail: adrianquijada@hotmail.com); and ERIK F.
ENDERSON, Drylands Institute, PMB 405 2509 North Campbell
Avenue, Tucson, Arizona 85719, USA.

RAMPHOTYPHLOPS BRAMINUS (Brahminy Blindsnake).
USA: FLORIDA: VOLUSIA CO.: New Smyrna Beach. 23 Septem-
ber 2006. Collected by Stacy Simmons. Verified by Kenneth L.
Krysko, Florida Museum of Natural History, University of Florida.
One individual found on floor of residence. UF 151313. First
county record. Originally turned in to Division of Plant Industry
(DPI), Florida Department of Agriculture and Consumer Services,
Gainesville, Florida, as a “worm for ID” on 27 September 2006;
Entomology Log No. 6879. It is not clear if this single specimen
indicates an established breeding colony in this county. However,
this invasive, parthenogenic exotic is established in other Florida
counties and other regions of the world through its ability to dis-
perse in the soil of transported potted plants (Ernst and Ernst 2003.
Snakes of the United States and Canada. Smithsonian Books,
Washington and London; Meshaka et al. 2004. The Exotic Am-
phibians and Reptiles of Florida. Krieger Publishing Company,
Malabar, Florida).

Submitted by LOUIS A. SOMMA, Department of Zoology,
PO Box 118525, 223 Bartram Hall, University of Florida,
Gainesville, Florida 32611-8525, USA (e-mail: las@zoo.ufl.edu);
and PAUL E. SKELLEY, Florida State Collection of Arthropods,
Division of Plant Industry – Entomology Section, PO Box 147100,
Florida Department of Agriculture and Consumer Services, 1911
SW 34th St., Gainesville, Florida, 32614-7100, USA (e-mail:
skellep@doacs.state.fl.us).

RAMPHOTYPHLOPS BRAMINUS (Brahminy Blind Snake).
USA: GEORGIA: DOUGHERTY CO.: Private residence on Strout
Avenue in Albany. 24 March 2007. Eric McGuire. GMNH 50035–
50041. Verified by Elizabeth McGhee. First record of an estab-
lished population in the state. Extends range ca. 100 km N of nearest
record (Leon County, Florida; Krysko et al. 2005. Herpetol. Rev.
36:85–87). Seven individuals were collected while digging in sandy
soil. In 2005, a single specimen (which was later lost) was col-
lected from this same site and the author confirmed its identifica-
tion. Other individuals were observed by the homeowner in 2006,
but not collected. Together, these observations and collections sug-
gest that an established population of this exotic species exists,
having survived at least two winters.

Submitted by JOHN B. JENSEN, Georgia Department of Natu-
ral Resources, Nongame Conservation Section, 116 Rum Creek
Drive, Forsyth, Georgia 31029, USA; e-mail:
john_jensen@dnr.state.ga.us.

RHADINAEA FLAVILATA (Pine Woods Littersnake). USA:
FLORIDA: BROWARD CO.: 17887 SW 8th Street, Pembroke Pines
(25°59'58.8"N, 80°23'05.2"W). 08 April 2007. Christopher R.
Gillette. Adult collected under artificial cover in the backyard of a
developed lot in Misty Harbor at Silver Lakes subdivision. Veri-
fied by Kenneth L. Krysko. Florida Museum of Natural History
photo voucher (UF 151119). New county record. Extends range
ca. 76 km SSW from Lake Worth, Palm Beach Co. (UF 80245).
Three other specimens have been found here.

Submitted by CHRISTOPHER R. GILLETTE, 143 Brescia
Street NE, Palm Bay, Florida 32907, USA (e-mail:
cgill002@fiu.edu); and KEVIN M. ENGE, Florida Fish and Wild-
life Conservation Commission, 4005 South Main Street,
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Gainesville, Florida 32601, USA; (e-mail:
kevin.enge@myfwc.com).

SONORA SEMIANNULATA (Western Groundsnake). USA:
CALIFORNIA: LASSEN CO.: Honey Lake Basin, N of eastern end
of Honey Lake; 40.365341°N, 120.236081°W (WGS84 datum),
elev. 1244 m. 15 July 2007. L. Prins. CAS HPV-43 (photo voucher).
New county record and the first for northeastern California. This
population is likely contiguous with those of the Pyramid Lake
region of adjacent Washoe Co., Nevada (MVZ 200580, CAS-SUR
5597, SDNHM 38359, 38671), Snake was found crawling in bright
daylight at 1900 h at an air temp of ca. 32°C.

We thank David Wake (MVZ), Jens Vindum (CAS), and Brad
Hollingsworth (SDNHM) for specimen information from their
institutions.

Submitted by ROBERT W. HANSEN, 16333 Deer Path Lane,
Clovis, California 93619-9735, USA (e-mail:
rwh13@csufresno.edu); and LOREN PRINS, 1805 Elder Lane,
Modesto, California 95355, USA.

THAMNODYNASTES STRIGATUS. ARGENTINA: BUENOS
AIRES: Partido de Berisso: 35°00'13"S, 57°34'58"W. 26 Decem-
ber 2003. D. O. Di Pietro and S. J. Nenda. Herpetological Collec-
tion of Museo de La Plata, Buenos Aires, Argentina (MLP-R 5318
adult female; SVL 374 mm, TL 117 mm). Verified by J. Williams.
Species previously known from Paraguay, south and southeastern
Brazil, Uruguay, and  Argentina in the provinces of Misiones, north-
eastern Corrientes, Entre Ríos (associated with Río Uruguay), and
northeastern Buenos Aires in delta region by occasional overflow-
ing of Río Paraná (Giraudo 2001. Serpientes de la Selva Paranaense
y del Chaco Húmedo, L.O.L.A., Buenos Aires, Argentina, 328
pp.; Giraudo and Scrocchi 2002. Smithson. Herpetol. Infor. Serv.
132:1–53). Southernmost locality, extends the known distribution
along the coastline of Río de la Plata throughout the “Marginal
Forest” ca. 110 km SE from San Fernando, Buenos Aires, which
was the previous nearest known locality (Miranda et al. 1982.
Asociación Cooperadora Jardín Zoológico de La Plata, Buenos
Aires, 71 pp.; Williams 1991. Anfibios y Reptiles. In López and
Tonni [eds.], Situación Ambiental de la Provincia de Buenos Aires.
A. Recursos y Rasgos Naturales en la Evaluación Ambiental. C.I.C.
La Plata, Buenos Aires, Argentina 1[4]:1–21).

Submitted by DIEGO O. DI PIETRO, Facultad de Ciencias
Naturales y Museo, Universidad Nacional de La Plata, Calle 122
y 60 s/n, (CP 1900) La Plata, Buenos Aires, Argentina; and
SANTIAGO J. NENDA, División de Herpetología, Museo
Argentino de Ciencias Naturales “Bernardino Rivadavia,” Ángel
Gallardo 470, (CP 1405) Ciudad Autónoma de Buenos Aires, Ar-
gentina.
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Lizards of Niau Atoll, Tuamotu Archipelago,
French Polynesia
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and
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Société d’Ornithologie de Polynésie « Manu »
BP 21098, 98719 Papeete, Polynésie française

French Polynesia encompasses five archipelagos: Marquesas,
Society, Tuamotu, Gambier and Austral (sometimes called Tubuaï
Islands). The terrestrial herpetofauna of French Polynesia has been
reviewed by Ineich (1987a) and Ineich and Blanc (1989). Since
these reviews, only one new report on the lizards of the Tuamotu
Archipelago has been published (Nukutipipi Atoll, see Ineich
1990a-d). During a recent (October–November 2006) field trip by
the SOP (Polynesian Ornithological Society; Expedition MANU
SOP) to Niau Atoll (Tuamotu; for location, see Fig. 1), 10 lizards,
including several species new for the atoll, were collected. Previ-
ously, five to six species have been reported from Niau Atoll (Ineich
and Blanc 1989): Emoia cyanura sensu lato (then including the
taxon now regarded as E. impar, as well as E. cyanura sensu stricto;
see Ineich 1987b; Ineich and Zug 1992; Guillaume et al. 1994),
Cryptoblepharus poecilopleurus and Lipinia noctua among skinks,
and Gehyra mutilata and Lepidodactylus lugubris among geckos.

List of the MANU SOP expedition collected specimens are pro-
vided below:

Scincidae – 7 SPECIMENS

Cryptoblepharus poecilopleurus (Wiegmann, 1835) – 3
specimens

MNHN 2007.0001, Coconut plantation, north of the village, coll.
25 October 2006 by Ludwig Blanc.

MNHN 2007.0006–07, Coconut plantation, south of the village,
lagoon side, coll. 22 October 2006 by Ludwig Blanc.

Emoia cyanura sensu stricto (Lesson, 1826) – 3 specimens
MNHN 2007.0004–05, Coconut plantation, south of the village,

lagoon side, coll. 22 October 2006 by Ludwig Blanc.
MNHN 2007.0009, Coconut plantation, south of the village, coll.

17 October 2006 by Anne Gouni.

Emoia impar (Werner, 1898) – 1 specimen
MNHN 2007.0010, West of the abandoned village of Tupana,

marsh, coll. 27 October 2006 by Jean-François Butaud.

Gekkonidae – 3 SPECIMENS

Gehyra oceanica (Lesson, 1830) – 1 specimen
MNHN 2007.0008, 5 km from the village, south of the ocean,

coll. 20 October 2006 by Ludwig Blanc and Jean Durieux.
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Hemidactylus frenatus Duméril & Bibron, 1836 – 1
specimen

MNHN 2007.0003, in a house in the village, coll. 29 October
2006 by Ludwig Blanc.

Lepidodactylus lugubris (Duméril & Bibron, 1836) – 1
specimen

MNHN 2007.0002, Coconut plantation, north of the village,
bisexual female, coll. 25 October 2006 by Ludwig Blanc.

The MANU SOP Expedition material does not confirm the oc-
currence of one previously reported skink, Lipinia noctua (Les-
son 1830) and one previously reported gecko, Gehyra mutilata
(Wiegmann 1834) on Niau Atoll. Both are widespread and com-
mon on Pacific islands, and their absence probably reflects a col-
lecting artifact. This recently collected material confirms for the
first time, the occurrence of both Emoia cyanura and E. impar, as
well as Gehyra oceanica, on Niau Atoll. It also confirms that bi-
sexual Lepidodactylus lugubris populations still occur on the Atoll,
and that they are not excluded by the recent invasion of the uni-
sexual diploid clone A (see Ineich 1999). The most surprising re-
sult of the examination of that small lizard collection is the pres-
ence of Hemidactylus frenatus on Niau Atoll. This gecko was re-
cently introduced into French Polynesia. It was not present on the
five archipelagos around 1985–1986 (see Ineich 1987a; Ineich and
Blanc 1989), and was first reported from Tahiti (Society Archi-
pelago) in 1988 (Petren et al. 1993; Case et al. 1994). It has since
spread rapidly and is now present on remote atolls of the Tuamotu
Archipelago, such as Niau, although the precise extent of its cur-
rent distribution in French Polynesia remain unknown. It is gener-
ally considered an aggressive species, with potential to have strong

negative interactions with the local gecko populations. Such com-
petition has been demonstrated in anthropophilous areas but not
in natural habitats (Case and Bolger 1991; Case et al. 1994).
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FIG. 1. Map showing the location of French Polynesia and Niau Atoll
inside French Polynesia.
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Range maps from Conant and Collins (1991) give the impres-
sion of a continuous range for certain species from the Blue Ridge
Mountains of Georgia into the uplands of Alabama. Though corri-
dors of rugged terrain (the Talladega Uplands and Gainesville
Ridges sensu Wharton 1979) potentially serve as conduits for these
species into the region of Alabama’s highest elevations, the actual
connectivity between the known segments of these species’ ranges
remains assumed. Several species illustrate this trend, and the
ranges of species associated with montane habitats in Alabama
and Georgia (e.g., Rana sylvatica, Pseudacris brachyphona,
Desmognathus aeneus, D. monticola, and Gyrinophilus
porphyriticus) are assumed to be either continuous or disjunct,
when in fact the intervening region of Georgia (Polk, Haralson,
and Paulding counties) is one of the least known herpetologically
in the state (Williamson and Moulis 1994), and records for these
species in these counties are lacking.

To address this lack of baseline information about an important
region, we organized a “bioblitz” survey. To ensure robust volun-
teer turnout and enthusiasm, the bioblitz was conducted as a com-
petition between four herpetological organizations (three univer-
sity herpetological societies and the herpetology lab of an eco-
logical research center). Each group organized a team and sur-
veyed the region from 16–18 March 2007. The competition docu-
mented 30 total species and yielded 21 new county records for
Georgia, including several for target species (e.g., those mentioned
above).

There are several advantages to utilizing bioblitz competitions
as survey techniques in record depauperate areas. First, herpetolo-
gists are typically competitive and often fancy themselves as good
(if not the best) at finding and catching herpetofauna, a character-
istic easily exploited in competition. Second, when a competition
arises, it generates a larger turn out of skilled herpetologists than
does a general collection trip. This provides a friendly yet com-
petitive atmosphere, generating numerous records over a very short
time period. We encourage others to utilize bioblitz competitions
to survey other areas in need of assessment. All identifications
were verified by Craig Guyer.

Caudata

Ambystoma maculatum (Spotted Salamander). PAULDING CO.:
Paulding Forest Wildlife Management Area (PWMA, 33°56'48"N,
84°57'39"W). 17 March 2007. C. Camp, W. Smith, E. Timpe, and
V. Johnson. AHAP-D 8.

Eurycea cirrigera (Southern Two-lined Salamander). POLK CO.:
First order stream off Braswell Road 500 m W of Braswell
(33°59'20.4"N, 84°58'09.5"W). 18 March 2007. S. Graham and
E. Timpe. AHAP-D 11.

Desmognathus conanti (Spotted Dusky Salamander). HARALSON

CO.: Small first order stream off of Coppermine Road
(33°51'23.9"N, 85°04'20.7"W). 17 March 2007. S. Graham and
A. Nelson. AU 37410.

Desmognathus monticola (Seal Salamander). HARALSON CO.: Small
first order seep off Dugdown Road (33°53'53.1"N, 85°18'15.2"W).
17 March 2007. S. Graham and A. Nelson. AU 37408. POLK CO.:
(34°00'54"N, 84°58'11"W). 18 March 2007. S. Graham and E.
Timpe. AU 37407. DOUGLAS CO.: (33°44'52"N, 84°37'30"W). 16
March 2007. S. Graham, E. Timpe, and V. Johnson. AU 37406.

Notophthalmus viridescens (Eastern Newt). PAULDING CO.: Pond
just north of Braswell Mountain Road ca. 800 m W of Lee Road
(34°00'25.1"N, 84°54'30.0"W). 18 March 2007. J. Jensen, V.
Johnson, and A. Nelson. AHAP-D 27.

Pseudotriton ruber (Red Salamander). POLK CO.: In a pool below
a rock outcrop on Vinson Mountain Road 0.8 km N from the
Paulding/ Polk County line (33°57'22"N, 84°59'56"W). 18 March
2007. K. Holcom and D. Van Dijk. AHAP-D 23.

Gyrinophilus porphyriticus (Spring Salamander). DOUGLAS CO.:
(33°44'52"N, 84°37'30"W). 16 March 2007. S. Graham, E. Timpe,
and V. Johnson. AHAP-D 17. PAULDING CO.: PWMA (33°56'48"N,
84°57'39"W). 17 March 2007. C. Camp, W. Smith, E. Timpe, and
V. Johnson. AHAP-D 16.

Anura

Pseudacris brachyphona (Mountain Chorus Frog). DOUGLAS CO.:
(33°45'06"N, 84°37'43"W). 16 March 2007. S. Graham, E. Timpe,
and V. Johnson. AU 37401.

Testudines

Chrysemys picta (Painted Turtle). PAULDING CO.: Braswell Moun-
tain Road approximately 480 m east of Lee Road (34°00'26.3"N,
84°53'32.0"W). 18 March 2007. J. Jensen, V. Johnson, and A.
Nelson. AHAP-D 29.

Lacertilia

Eumeces fasciatus (Five-lined Skink). HARALSON CO.: In ruins of
a house along Mountain View Road (33°54'15.0"N,
85°09'49.1"W). S. Graham and A. Nelson. 17 March 2007. AHAP-
D 15a,b.

Sceloporus undulatus (Eastern Fence Lizard). PAULDING CO.:
PWMA (33°59'05.7"N, 84°56'53.1"W). 17 March 2007. C. Camp,
W. Smith, E. Timpe, and V. Johnson. AHAP-D 30.

Anolis carolinensis (Green Anole). PAULDING CO.: PWMA
(33°59'05.7"N, 84°56'53.1"W). 18 March 2007. J. Jensen, V.
Johnson, and A. Nelson. AHAP-D 28. HARALSON CO.: Small first
order stream off Coppermine Rd. (33°51'23.9"N, 85°04'20.7"W).
17 March 2007. S. Graham and A. Nelson. AU AHAP-D 9.

Serpentes

Diadophis punctatus (Ringneck Snake). HARALSON CO.: Small first
order stream off Coppermine Rd. (33°51'23.9"N, 85°04'20.7"W).
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17 March 2007. S. Graham and A. Nelson. AHAP-D 13.

Carphophis amoenus (Eastern Worm Snake). HARALSON CO.:
(33°52'27.9"N, 85°09'54.7"W). 17 March 2007. S. Graham and
A. Nelson. AHAP-D 10.

Thamnophis sirtalis (Common Garter Snake). POLK CO.:
(33°52'12"N, 85°11'11"W). 18 March 2007. S. Graham and E.
Timpe. AHAP-D 26.

Storeria dekayi (Brown Snake). HARALSON CO.: (33°52'23.8"N,
85°09'49.1"W). 17 March 2007. S. Graham and A. Nelson. AHAP-
D 12.

Nerodia sipedon (Northern Water Snake). POLK CO.: (33°55'09"N,
85°04'35"W). 18 March 2007. S. Graham and E. Timpe. AHAP-
D 25.

Acknowledgments.—The bioblitz event could not have happened with-
out the participation of C. Camp, J. Jensen, W. Smith, A. B. Nelson (Au-
burn University Herpetological Society); J. Maerz, A. Durso, D. Van Dijk,
K. Holcomb, S. Starrett, J. Milanovich (University of Georgia Herpeto-
logical Society); M. Greene, A. Liner, A. Heupel, L. Reed (Ichauway
Herpetology Lab); M. Black, B. Wynn, V. Lorenzi, G. Abhyankar, L.
Bienenfeld, C. Dams, D. Mustafa, M. Quinones, and G. Stephenson (At-
lanta Herpetology Club at Georgia State University).
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Despite having one of the richest herpetofaunas (with at least
166 species) in the United States and several large academic insti-
tutions, Georgia remains one of the most poorly known states in
terms of geographic distribution of amphibians and reptiles. To
date, the most comprehensive assessment of amphibian and rep-
tile distributions in Georgia is the under-circulated work of

Williamson and Moulis (1994), in which large portions of certain
species’ ranges are assumed and lack verification. This report un-
derscores the rewards possible to those interested in Georgia
herpetofauna, and represents significant range extensions for three
species, new county records for uncommon or secretive species,
and the first published records in the state for two species.

Anura

Eleutherodactylus planirostris (Greenhouse Frog). THOMAS CO.:
Found on the campus of Thomas College. 20 October 2002. S.
Graham and L. Giovanetto. Verified by John Jensen. GMNH
49896. New county record.

Rana sylvatica (Wood Frog). MERIWETHER CO.: Found cross-
ing Mt. Sinai road 5.6 km E of Gay at bridge over White Oak
Creek in Joe Kurz Wildlife Management Area (33°07'25.8"N,
84°30'58.3"W). 17 January 2006. S. Graham. Verified by John
Jensen. GMNH 49980. PIKE CO.: Found DOR on Dripping Rock
Rd. 5 m N of bridge over Elkins Creek (33°58'14.6"N,
84°30'58.3"W). S. Graham. Verified by John Jensen. GMNH
49981. New county records. TALBOT CO.: Found on River Rd.
100m W of Flint R. and 1 km S. of Big Lazar Cr. in Big Lazar
Creek Wildlife Management Area (32°48'00.2"N, 84º24'01.7"W).
2 February 2006. S. Graham. Verified by John Jensen. GMNH
49982. This new county record is currently the most southerly
record known for this species (ca. 10 km S from the last published
range extension by Camp and Pyron [2003]).

Caudata

Desmognathus apalachicolae (Apalachicola Dusky Salamander).
MARION CO.: Found under logs in lowland swampy area 100 m
N of St. Route 26 and Kinchafoonee Creek (32°18'24.9"N,
84°35'01.7"W). 29 March 2006, 27 August 2006. S. Graham and
E. Timpe. Verified by John Jensen. GMNH 49993–49994. TAY-
LOR CO.: Found in lowland swampy area under log in small tribu-
tary of Whitewater Creek 1 km S of St. Route 137/Hobbs Road
intersection. 11 March 2006. S. Graham and E. Timpe. Verified
by John Jensen. GMNH 49988. The above county records extend
this species’ range into the upper Flint River basin (ca. 10–20 km
E from the nearest populations in the upper Chattahoochee River
basin, and ca. 115 km N of the nearest population in the lower
Flint River basin), a significant extension for this narrowly en-
demic salamander. In addition, the habitat occupied by these popu-
lations (lowland gum swamp) is very different from the ravine
habitat often cited as this species’ preferred habitat (Petranka 1998).
UPSON CO.: Found in mesic ravine along Double Branch 50 m E
of Flint River at Camp Thunder Scout Reservation
(32°56'59.3"N,84°30'56.7"W). 23 March 2006, 27 August 2006.
S. Graham. Verified by John Jensen. GMNH 49995–49996. This
county record is the first documentation of this species’ occur-
rence in the Piedmont region and outside the Coastal Plain physi-
ographic province.

Desmognathus conanti (Spotted Dusky Salamander).
EFFINGHAM CO.: Found along seepages and mucky swamp 4.6
km SE of Springfield, 0.25 miles N of St. Route 225, and 50 m E
of railroad crossing of Ebenezer Creek. S. Graham. Verified by
John Jensen. GMNH 50001–50007. WAYNE CO.: Collected un-
der litter 25 m N of Jaycee’s boat landing at Altamaha River Bluff
8.05 km NE of Jesup (32°31'10.7"N, 81°16'50.6"W). S. Graham.
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Verified by John Jensen. GMNH 50031–50033. These county
records are significant southerly range extensions for this species
in Georgia (over 100 km if considered disjunct), and suggest many
populations might exist in seepages in the Coastal Plain with ma-
jor rivers serving as corridors for dispersal from the Piedmont.

Eurycea chamberlaini (Chamberlain’s Dwarf Salamander).
CRAWFORD CO.: Crossing St. Route 341 50 m S of Roberta
city limits (32°42'33.9"N, 84°00'35.8"W). 10 March 2006. S. Gra-
ham and E. Timpe. Verified by John Jensen. GMNH 49991.
MERIWETHER CO.: 4.8 km NE of Gay crossing Mt. Sinai Rd.
in Joe Kurz Wildlife Management Area (33°06'42.3"N,
84°32'43.1"W). 21 January 2006. S. Graham. Verified by John
Jensen. GMNH 49989. TAYLOR CO.: Found crossing St. Route
208 6.2 km E of Talbotton (32°39'37"N, 84°20'45.8"W). 10 March
2006. S. Graham and E. Timpe. Verified by John Jensen. GMNH
49990. These represent the first state records for Eurycea
chamberlaini in Georgia.

Hemidactylium scutatum (Four-toed Salamander).
MERIWETHER CO.: Found crossing Mt. Sinai Rd. 4.8 km E of
Gay in Joe Kurz Wildlife Management Area (33°06'41.8"N,
84°32'45"W). 17 January 2006. S. Graham. Verified by John
Jensen. GMNH 49979. New county record.

Plethodon shermani (Red-legged Salamander). TOWNS CO.:
Found under logs near the private residence of the late C. H.
Wharton. Tate City, 200 m SW of the end of the Tallulah River
Rd. in Georgia (34°59'25.2"N, 83°33'32.7"W). 30 April 2003. S.
Graham, M. Meadows, C. H. Wharton. Verified by John Jensen.
GMNH 49897–49898. First record of this taxon in Georgia. A pre-
vious county record of Plethodon jordani from near this locality
(Jensen 2001) may have been this recently elevated species.

Plethodon websteri (Webster’s Salamander). MERIWETHER CO.:
Found under log on Buzzard’s Roost, 50 m W of Flint River, 4.8
km S of St. Route 74 (32°58'08.9"N, 84°31'55.7"W). 5 March
2003. S. Graham and B. King. Verified by Craig Guyer. AU 35931.
PIKE CO.: Found under rock on Buzzard Mountain, 14.5 km E of
Molena, 50 m N of St. Route 109. 6 March 2003. S. Graham and
B. King. Verified by Craig Guyer. AU 36378–36380. New county
records.

Pseudotriton montanus flavissimus (Gulf Coast Mud Salamander).
CLAYTON CO.: Found under log in Flint River floodplain 75 m
NW of private residence on S. Hampton Ct. (33°28'5.0"N,
84°30'56.7"W). 24 October 2006. E. Timpe. Verified by Craig
Guyer. AHAP-D 19. New county record.

Pseudotriton montanus floridanus (Rusty Mud Salamander). COF-
FEE CO.: Found in first order creek confluence with the Seven-
teen Mile Creek floodplain in General Coffee State Park, 50 m S
of campground. 5 April 2006. S. Graham. Verified by Craig Guyer.
AHAP-D 20. ECHOLS CO.: Found under log 50 m N of Hwy.
129, 150 m SE of its intersection with Howell Rd (30°49'41.2"N,
83°11'2.3"W). 29 October 2006. S. Graham, E. Timpe, L.
Giovanetto. Verified by Craig Guyer. AHAP-D 24. New county
records.

Pseudotriton ruber vioscai (Southern Red Salamander).
STEWART CO.: Found in seepage under log 100 m N of St. Route
26 bridge over Bluff Springs Branch (32°18'19.1"N,

84°35'00.5"W). 27 August 2006. S. Graham. Verified by Craig
Guyer. AHAP-D 21. SUMTER CO.: Found in seepage under log
10 m N of Hwy. 280, 5.15 miles E of Plains (32°02'58.0"N,
84°20'13.8"W). 29 March 2006. S. Graham and E. Timpe. Veri-
fied by Craig Guyer. AHAP-D 22. New county records.

Serpentes

Farancia abacura abacura (Eastern Mudsnake). MCINTOSH CO.
(SAPELO ISLAND): Found crossing Nannygoat Rd. 300 m E of
University of Georgia Marine Institute. 25 April 2003. S. Gra-
ham. Verified by John Jensen. GMNH 49899. This is the first record
for Sapelo Island (Laerm et al. 2000).

Lampropeltis triangulum elapsoides (Scarlet Kingsnake).
MCINTOSH CO. (SAPELO ISLAND): Found on road ca. 1.6 km
NW of University of Georgia Marine Institute (31°24'30.1"N,
81°17'07.1"W). 29 June 2003. S. Graham. Verified by John Jensen.
GMNH 49894. First record of this species on Sapelo Island (Laerm
et al. 2000). TALBOT CO.: Found crossing Po Biddy Rd. 5 km W
of Flint River (32°45'26.3"N, 84°24'07.4"W). 21 July 2006. S.
Graham and E. Timpe. Verified by Craig Guyer. AHAP-D 31. New
county record.

Lampropeltis triangulum triangulum (Eastern Milksnake).
MURRAY CO.: Found under rock along rock “fort” archaeologi-
cal structure at Fort Mountain State Park. 3 May 2006. S. Gra-
ham. Verified by Craig Guyer. AHAP-D 14. New county record.

Lampropeltis calligaster rhombomaculata (Mole Kingsnake).
GORDON CO.: Found crossing St. Route 156, 1.6 km W of its
intersection with Cash Rd. and Owens Rd.; 5.59 km E of Calhoun.
2 May 2006. S. Graham and D. West. Verified by Craig Guyer.
AHAP-D 20. New county record.

Regina septemvittata (Queen Snake). CLAYTON CO.: Found
DOR on Fitzgerald Rd. 2 km S from intersection with Mundy’s
Mill Rd. 24 September 2003. S. Graham. Verified by John Jensen.
GMNH 49895. New county record.
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In vertebrates, an
individual’s sex is
influenced by a range of
mechanisms, most of which
can be grouped into one of
two possible categories:
genetic sex determination
(GSD) and environmental
sex determination (ESD);
temperature-dependent sex
determination (TSD) is
categorized as a particular
case of GSD. Nearly four
decades have passed since
the discovery that sex can
be determined by
temperature. TSD in
Vertebrates is testament to
fact that TSD research has blossomed since this time. In short,
this title provides a synthesis of what is currently known about the
ecological, physiological, molecular and evolutionary aspects of
TSD. This book is arranged along four themes: prevalence of TSD
in vertebrates; thermal effects, ecology, and interactions;
evolutionary considerations; and conclusions: missing links and
future directions. These sections are based on questions relevant
to TSD: who possess TSD, how did it arise, how is it maintained,
will it prevail, and what remains to be learned? In a brief
introduction Valenzuela provides a short outline of the content of
each Chapter and pertinent background on TSD in vertebrates,
including a schematic figure illustrating the different patterns of
TSD (i.e., TSD Ia, TSD Ib, TSD II).

In the first chapter, James Bull provides a past versus present
perspective of sex determination with a view towards the future.
He profiles how much of the early work that established the
existence of TSD in reptiles, with particular emphasis on testudines,
emerged and evolved from a sceptical academic environment. In
fact, after learning of the existence of TSD as an undergraduate
much of Bull’s own research focus centered on disproving the
existence of TSD in reptiles; presuming instead, that the apparent
existence of TSD in this order was the result of differential mortality
or from laboratory artefact. However, by 1978 Bull and colleagues
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had adequate data to show that TSD occurred in at least four species
of emydid turtles. In fact, it turned out there were two forms of
sex determining mechanism within reptiles (i.e., sex-specific
chromosomes and TSD). Bull acknowledges that one of the biggest
challenges for workers of TSD in reptiles is how sex determined
during a small phase of incubation influences fitness, particularly
in long lived species. While the past two decades have provided a
more thorough understanding of the taxonomic distribution of TSD,
much of the original work has stood-up to past scrutiny. However,
many problems still remain. He also highlights the importance of
egg oestrogen content for sex determination; with particular
emphasis on variation both within and among eggs and clutches
and its influence on the sex of many species.

Chapter 2 by David Conover presents TSD in fishes. Due to the
broad array of sex-determining systems identified both within and
among fish species, definitions are provided for terms that are often
used ambiguously. This chapter provides a summary of the TSD
mechanisms in fishes and their evolutionary and ecological
importance to natural systems, with the primary goals of
highlighting gaps in our understanding of the adaptive significance
of TSD to fish life history in nature and to providing motivation
and advice for further investigation. Conover suggests that until
studies of TSD move from the fishery to the wild we will remain
ignorant of the ecology and evolution of what is perhaps the most
diverse form of phenotypic plasticity in fish.

Chapter 3 (Michael Ewert et al.), focuses on modes, patterns
and correlates of TSD in turtles. Using a combination of both
previously published and original data the authors provide ample
insight into the diversity of TSD in this group. They use rigorous
statistical approaches to characterize TSD variation in patterns,
pivotal temperatures, and transitional ranges both between and
among species. Indeed, by examining and analyzing data for a
few well studied species they were able to tease apart a number of
other interesting patterns including, the correlation between pivotal
temperature and transitional ranges, and the ecological significance
and functionality of different transitions of geographic trends.

“Prevalence of TSD in crocodilians” is the title of Chapter 4 by
Denis Deeming. Of the 25 species of living crocodilians, 12 pos-
ses TSD, and all are predicted to display the FMF pattern of TSD,
due to their lack of heteromorphic chromosomes. However, the
usefulness of TSD patterns observed in crocodilians are likely to
be of limited value for understanding the TSD mechanisms of other
reptiles, due to their closer phylogenetic affinities with archosaurs.
Perhaps the most interesting aspect of this chapter is the list of
potential explanations for the adaptive benefit of TSD in crocodil-
ians. For instance, developmental asynchrony is presumed to be
the result of male-determining factor (MDF) in the production of
male offspring: eggs incubated above a threshold temperature for
adequate duration of a specific thermally-sensitive period develop
as male. Eggs that do not exceed this threshold during the ther-
mally-sensitive period remain as female even at potential male
developmental temperatures. In closing, Deeming suggests that
much of the evolutionary success of crocodilians may be attrib-
uted to their ability to link gender, growth rate and other physi-
ological conditions to environmental conditions.

In Chapter 5, Peter Harlow introduces considerable new data in
a thorough review of the occurrence of TSD among lizard fami-
lies (the group within which TSD was first described). In so do-

ing, he expands on some earlier studies that lacked sufficient data
to firmly conclude the presence of TSD. Finally, Harlow presents
a probable adaptive scenario for TSD in a short lived, early matur-
ing lizard—for which the effects of incubation temperature and
seasonal timing of hatching are likely have the greatest effect on
life-time reproductive success.

In the shortest chapter (Chapter 6; 6 pages), Nicola Nelson et al.
provide an extensive overview of TSD in the two species of tuat-
ara, using data from laboratory incubation and natural nests under
field conditions. In short, this Chapter presents a nice mix of sci-
ence and natural history information and observation. In closing,
the authors acknowledge that while much of the well-known as-
pects of TSD in other reptiles remain unknown for tuatara, the
information which has been gained up until now has greatly as-
sisted management and conservation efforts of this order.

Thermal sex reversals in amphibians (Chapter 7; Dominique
Chardard et al.), provides an in-depth perspective of sex
determination in amphibians. For amphibians to date, the consensus
suggests that sex determination is GSD, with the sex of some
species being reversed at abnormally high or low temperatures. A
description of the thermal effects of sex differentiation at the inter-
and intra-specific level are presented; as few species have been
examined in sufficient detail it is unknown how widespread this
thermal lability is among amphibians. Indeed, to date, all work
has focussed on the thermal effects of sex differentiation in the
Anura and Urodela, with considerable research required on the
Gymnophiona if the generality of thermal effects within the
Amphibia is to be resolved.

Following this, Marshall McCue introduces readers to the
‘General effects of temperature on animal biology’ (Chapter 8),
which provides a review of the general thermal biology of
vertebrates. Included in a table, are definitions of some of the more
commonly used terms, thermal limits, thermal sensitivity, and acute
and chronic thermal effects on vertebrates. Understandably, there
is much emphasis placed on ectotherms, with the discussion
focused at varying levels of biological organization. This Chapter
serves well to refresh the reader of biological phenomena important
to those processes integral to temperature effects.

Relating the thermal effects influencing sex ratios measured
under laboratory conditions to what happens in the field is the
main focus of Chapter 9, ‘Thermal models of TSD under labora-
tory and field conditions’ (Arthur Georges et al.). Because the ways
temperature affects incubation duration and sex determination is
of central importance, the authors highlight three main steps to
quantify the interaction between mean nest temperature and daily
variation in temperature in the field, including: accommodating
the interaction between mean nest temperature and daily variation
in temperature, non-invasively identifying the thermosensitive
period (TSP), and predicting the outcome of sex differentiation
during complex thermal conditions. To resolve these issues, they
present mathematical and descriptive models for TSD under dif-
ferent scenarios. They present information on the way tempera-
ture affects development and sex ratios under laboratory and field
conditions, and provide information on how nest temperature data
can be used to predict embryonic developmental trajectories, TSPs
and the sex of hatchlings. The greater rate of embryonic develop-
mental at higher temperatures implies that more development oc-
curs above the mean incubation temperature than below it (Bull
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and Vogt 1981; Pieu 1982). To ameliorate the difficulties associ-
ated with comparing results from controlled laboratory experiments
and variable temperature regimes, Georges et al. present both a
‘degree-hour approach’ and ‘constant temperature equivalent’
(CTE) approach, that focus on development rather than absolute
time.

Chapter 10, Phenotypic effects of incubation temperature in rep-
tiles (Turk Rhen and Jeffrey Lang), reviews the effects of incuba-
tion temperature on the morphological traits of GSD and TSD
species unrelated to sex, and how it relates to fitness. While there
is considerable information on the biology of reptiles, much of the
discussion of this chapter is somewhat removed from the rest of
the book. However, much of the information presented is relevant
for adaptive evolutionary explanations of TSD.

Chapter 11, ‘The temperature-dependent sex determination
drama: same cast different stars’ (Allen Place and Valentine Lance)
reviews current knowledge of the molecular networks associated
with sex determination and differentiation in amniote vertebrates,
beginning with mammalian and bird GSD systems and compar-
ing these with TSD in reptiles. This chapter is well presented with
detail and descriptions of genes, and their location on chromo-
somes for each family, and their putative functions.

Yolk steroid hormones and their possible roles in TSD is the
title of Chapter 12 (Pamela Elf). Here, the focus is specifically on
reptiles, a group that has received little work in terms of mater-
nally derived hormones on sex differentiation, compared to mam-
mals and birds. Hypotheses on mode of action, including pub-
lished and unpublished observations on the dynamics of yolk hor-
mones during development in TSD species are described. Indeed,
it appears this area of research is beginning to gain momentum
(Elf 2003; Radder et al. 2007).

Chapter 13 (Fredric Janzen and James Krenz) presents and dis-
cusses results of phylogenetically-based character analyses to de-
termine whether TSD or GSD was the basal sex-determining
mechanisms in vertebrates. The results suggest that while GSD
appears ancestral, with TSD basal for sauropsids, the timing of its
earliest appearance differs depending on the particular phyloge-
netic hypothesis chosen. Presumably, such ambiguities may be
clarified as phylogenies gain increased resolution.

Chapter 14 (Nicole Venezuela) reviews hypotheses that attempt
to explain the origins, diversification, maintenance and loss of TSD
among vertebrate groups. Adaptive and neutral scenarios are dis-
cussed on the basis of whether they relate to genetic or environ-
mental, maternal or paternal effects on gonadal sex and morpho-
logical traits, and whether they affect survival, fecundity or sex
ratios. The distinction is made between short- and long-lived spe-
cies with regards to the collection of relevant data and different
hypotheses. Much emphasis is placed on examining the evolution
of TSD using a comparative approach at varying levels of biologi-
cal organization.

The final Chapter (Chapter 15; Girondot et al.) presents an im-
proved age-structured model of population dynamics that incor-
porates various parameters that account for some of the unique
traits of TSD taxa. A review of primary and secondary sex ratios is
reviewed, and the suitability of alternative methods for measuring
such ratios is provided. How primary and operational sex ratios
influence population dynamics and differences in population sex
ratios between TSD and GSD taxa is examined. Based on an un-

published phylogenetic analysis the most probable sex-determin-
ing pattern is inferred for various species for which this informa-
tion is unknown. The authors also examine the reliability, using
theoretical and empirical cases, of considering TSD as a factor in
species decline. In closing, Valenzuela places the preceding fif-
teen chapters in perspective by highlighting gaps in the knowl-
edge and potential areas of fruitful future research. She also pro-
vides an overall summary view and conclusions.

To close, this work brings together a wealth of information on
TSD from a broad range of sources. The text is complemented by
numerous tables (20), and figures (35), and there are relatively
few typographical errors. Further, while recent work has identi-
fied TSD in a megapode bird (Goth and Booth 2004), it is absent
altogether from the mammalian vertebrate class, suggesting the
book’s title is too general and may be misleading to some. I be-
lieve the price (US $70.00), while reasonable for an academic
publication that includes contributions from many world-leading
authorities, may be out of reach for many students. Given the rate
at which TSD continues to attract research attention much of the
content of this book is already dated. Nonetheless, this volume
should prove useful to a wide range of biologists, interested in
TSD and sex-determination mechanisms in general, and should
become a core reference for those working on issues pertaining to
TSD for years to come.
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The present volume is the
third generation of a series
of amphibian and reptile
guides for British Columbia
published by the Royal Brit-
ish Columbia Provincial
Museum, beginning with
the handbooks of Carl
(1943, 1944), and continu-
ing through those of Gre-
gory and Campbell (1984)
and Green and Campbell
(1984). It gives both the
amateur and the profes-
sional a good handle on the
British Columbian amphib-
ian and reptile fauna (20
native and two introduced
amphibians, 16 native and
one introduced reptile).

The book is divided into an introductory portion and a field
guide. The Introduction, 61 pages in length, consists of a series of
short general discussions of various aspects of amphibian and rep-
tile biology. In each, various features of the British Columbia
amphibian and reptile fauna are noted, where appropriate. The
Introduction comprises a good, if short, summary of amphibian
and reptile morphology, physiology and ecology, and as such will
be principally of use to readers with less knowledge of the more
academic aspects of herpetology. This is not to say that it is un-
duly simple or watered-down; ectothermy, for instance, is discussed
as a physiological strategy permitting the allocation of resources
overwhelmingly into growth and reproduction while allowing a
miniscule adult mass; thus we can have very abundant little sala-
manders in cool climates. Apparent gaps, such as the failure, in
the section on Venoms, to mention tetrodotoxin in Taricha, are
generally made up in the species accounts. A section on folklore
quite properly deals mainly with examples of the rich First Na-
tions oral traditions. The topics of where to find amphibians and
reptiles, and how to deal with them in captivity, are, quite rightly,
hedged with cautions on the legal issues surrounding all aspects
of dealing with wildlife these days, and discussions of the ethics
of the wild animal trade. Issues of conservation status and protec-
tion for British Columbia’s amphibians and reptiles are dealt with

briefly in the text, but a checklist of all of the British Columbian
species features their present provincial (British Columbia Minis-
try of Environment) and federal (Committee on the Status of En-
dangered Wildlife in Canada) statuses. The Introduction ends with
a call for more formal and informal studies of British Columbia’s
amphibian and reptile fauna, pointing out how much remains to
be done, even at the level of basic ecology and ascertaining range
limits. The interested amateur is referred to an appendix listing
government and academic contacts for formal reporting of obser-
vations. Rapid and wide dissemination of locality records is en-
couraged.

The Introduction is peppered with small pen-and-ink or pencil
drawings of various British Columbian amphibians and reptiles,
generally germane to the adjacent text. These are delicate and de-
tailed, the result of close attention to anatomical detail and char-
acteristic attitudes.

The field guide portion consists of keys and individual species
accounts. These are laid out systematically, and are restricted to
native species and established exotics. Species with occasional,
accidental or possible occurrences in the province are dealt with
elsewhere. A dichotomous key to the adults of each order to be
found in British Columbia precedes the species accounts of that
order, with some simple clear illustrations of the morphological
features mentioned (illustrations of a salamander and an anuran
with limbs adpressed would have been useful here; also, the fig-
ure of a frog’s face labeled “eyes vertical” (p. 109) might better
have been labeled “upturned eyes”, as this is the expression used
in the text); technical terms used in the keys are also defined in the
Glossary at the end of the book. A field key for snakes is followed
by a laboratory key. There are no keys for amphibian larvae, and
the reader is, quite properly, referred to Corkran and Thoms (1996)
for these. Each species account is headed by the currently accepted
colloquial and Latin binomial (Green, 1999; Gregory and Gre-
gory, 1999; Crother et al., 2000; Crother et al., 2003; the revisions
of Frost et al., 2006 are not accommodated) for the species, with
alternate colloquial names listed immediately below. These are
generally followed by a short paragraph summarizing recent rel-
evant taxonomic changes, general remarks on cardinal features of
the genus or family if this species is the first or only such to be
dealt with in the book, its status in British Columbia, and the like.
A description of the species’ appearance follows; for amphibians,
larval morphology and development are also briefly described. A
color plate (all of these are bound in a single signature) is associ-
ated with each description. These are generally sufficient to iden-
tify a specimen in the hand to species, and for the most part the
animals are suitably framed and represent British Columbia popu-
lations. Plates illustrate cases of possibly confusing polymorphism
(Ensatina eschscholtzii, the three Thamnophis species, juvenile
and adult Coluber constrictor, neotenic and terrestrial Dicamptodon
tenebrosus and Ambystoma tigrinum). A short list of the distin-
guishing features comes immediately after, longer in cases (such
as the three species of Thamnophis, or the four species of “brown
spotted frogs”) where there is scope for misidentification; the au-
thors are quite frank about the possibilities for confusion here.
The section on habits briefly delineates what is known of habitat
preferences, diet, behavior, predators, etc., with reference particu-
larly (and explicitly) to what is known from the literature on Brit-
ish Columbia populations; the authors note more than once that
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this is not extensive for some species. A section on breeding de-
scribes courtship behavior, calls (for anurans), oviposition, clutch
size and characteristics, and again for amphibians, a few remarks
on larval morphology, behavior and development. This is followed
by a short note on subspecies, if any, and which are represented in
British Columbia, and a description of the geographic distribu-
tion, both extralimital and within the province; this last is also
illuminated by a dot map of documented provincial localities for
the species in question (introduced and native populations are dis-
tinguished by symbol). Each account is rounded off with a short
list of relevant citations, generally but not always from the pri-
mary literature and again with an emphasis on British Columbia.
A detailed pen-and-ink drawing of an adult representative of the
species is either within the species account or on the preceding
facing page. These are done with a good eye and a careful hand,
and for most of the species would be sufficient to identify speci-
mens in the hand, without further reference to the text or keys; the
exceptions are the species which would take some close examina-
tion and pondering anyway.

The species accounts are generally clearly-written and unam-
biguous, and there is little to find fault with. I was somewhat
puzzled to note that the picture of the Boreal Chorus Frog
(Pseudacris maculatus – p. 131) had its lateral stripe terminate in
the axillary region, rather than (as described in the text) at the
groin. This is more than compensated for by the description of the
leopard frog’s breeding call as resembling “a fart in a tight pair of
chest waders” (p. 151). One can only defer to the authors’ experi-
ence here. A few omissions rather surprised me. For instance, there
is no reference to the caudal glandular ridge and the dermal toxin
produced by the Long-toed Salamander (Ambystoma
macrodactylum), although these features are strikingly evident to
anyone who handles one for any length of time. However, these
and the few other such lacunae that I noted are of no great conse-
quence. Even a neophyte would be able to identify a capture to
species using this book, would be reliably informed about its biol-
ogy, and would be clearly directed to further sources of informa-
tion on it.

The species accounts are followed by a short section on am-
phibians and reptiles that might be encountered in British Colum-
bia—possible undiscovered natives (such as the Cascades Frog,
Rana cascadae), exotics which survive in the province but do not
successfully breed, such as Red-eared Slider Turtles (Trachemys
scripta), and possible accidentals such as Loggerhead Sea Turtles
(Caretta caretta). Common unestablished exotics and accidentals
may be described in sufficient detail for diagnosis, but possible
undiscovered natives are simply listed. The guide ends in a Glos-
sary, its definitions clearly-written and adequately supplementing
the text, and a Bibliography, divided into Additional Reading (field
guides and general works) and References (sources, mainly pri-
mary literature, cited in the text).

A good regional field guide should be the reference of first re-
sort within its geographical limits. The present volume mostly
succeeds in this—it must be supplemented with the easily-avail-
able Corkran and Thoms (1996) for larval identification, but the
latter’s keys are difficult to improve upon. I can recommend Am-
phibians and Reptiles of British Columbia without hesitation to
anyone interested in the amphibian and reptile fauna of western
Canada. It serves as a useful benchmark to what’s currently known

about British Columbia’s amphibians and reptiles, actively and
constructively solicits new observations from all and sundry, and
will encourage further research.
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The Valle de Tehuacán-
Cuicatlán, actually a com-
plex of five smaller valleys,
comprises one of Mexico’s
four desert systems (Briones
1994). One of these, the
Valle de Zapotitlán de las
Salinas, may well be consid-
ered the pearl of the Pueblan
high desert. I first saw this
magical place nearly thirty
years ago when Jonathan
Campbell and I camped near
the home of the Pacheco Gil
family along the Río Salado.
It was then that I got my first
look at snakes like
Lampropeltis triangulum campbelli (as yet undescribed),
Leptotyphlops maximus, and Trimorphodon tau. Some of my fond-
est memories include wandering among the Agave-Beaucarnia-
Yucca associations (izotales) along the high ridges in search of
Ophryacus melanurus, Phrynosoma braconnieri, and P. taurus.
As a plant enthusiast, the presence of three endemic Dioon spe-
cies made things all the more special.

Zapotitlán is rough country, and its wildlife can swelter as much
as two years between rains. The Pacheco Gil family claimed there
were turtles in the basin. Standing there listening to them while
the dust blew, looking at their meager supply of drinking water, it
was simply impossible to believe that a turtle could exist any-
where near the spot. So, after a bit of banter, we told the family we
would come by in a month, on our way back north from Guate-
mala, to see what they had produced. And wouldn’t you know it,
four weeks later we stood speechless before them as they chuck-
led and handed up a dozen Kinosternon integrum. One can scarcely
imagine the type of existence led by these turtles, inert and buried
for most of their lives.

Recently the basin has been the object of excellent investiga-
tions dealing with vegetation, physiography, and habitat destruc-
tion (among others: Arias et al. 2001; Montoya-Ayala 2000; Osorio
et al. 1996; Valiente-Banuet et al. 2000; Villaseñor et al. 1990). It
is recognized as a world center for megadiversity and endemism
by the IUCN (Dávila et al. 1991, 2002). Ironically the fauna has
been little studied, so when Canseco Márquez and Gutiérrez Mayén
(1996) published a list of 32 species of reptiles and amphibians

and announced their plans to produce a comprehensive field guide
to the region (ARVZ), it was good news, indeed.

While the authors were engaged in fieldwork for their book,
Mata-Silva (2003) published a comparative study examining popu-
lations of amphibians and reptiles in the basin versus the impact
of habitat destruction. Subsequently, Woolrich Piña et al. (2005)
increased the species total to 35 and presented a nicely illustrated
guide that unfortunately is already out-of-print and difficult to
obtain. Publication of ARVZ expanded the list for Zapotitlán de
las Salinas to 40 species comprising 7 amphibians and 33 reptiles
in 32 genera representing 17 families.

Both guides contain illustrated keys and ARVZ is noteworthy
for its excellent line drawings of snakes. Despite including com-
prehensive color photographs, neither guide provides captions or
locality data for the specimens illustrated, or a “Remarks” sec-
tion. Woolrich Piña et al. (2005) includes a useful summary of
comparative literature and ARVZ contains interesting notes about
distribution and natural history for most species. Still, the reader
is left clueless as to why the species recognized as Ctenosaura
pectinata by Woolrich Piña et al. is referred to as C. acanthura in
ARVZ.

The two guides provide extensive illustrations and descriptions
of habitats and vegetation and ARVZ includes maps of the area.
Scientific nomenclature used in ARVZ is more current than that
used by Woolrich Piña et al. Inclusion of subspecies would have
rendered both guides more useful. Area of coverage is specifi-
cally the Zapotitlán Basin in Woolrich Piña et al., while ARVZ
includes surrounding ridges. Inasmuch as the latter only repre-
sents five additional species, the broader coverage provided by
ARVZ makes more sense.

Why review a guide with such limited coverage? Because the
region is unique and important, the habitat is fragile, and the 40
species are so difficult to obtain that their mere acquisition repre-
sents as much work as a broader assemblage would entail. The
authors of ARVZ have done a nice job in treating this important
herpetofauna and presenting their data in a readable, informative
manner.
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      The Tucson Herpetological Society (THS) and co-sponsors are pleased to announce

the fourth meeting of Current Research on Herpetofauna of the Sonoran Desert (CRHSD).

The first CRHSD meeting was held at The Phoenix Zoo April 9–10, 1999. This confer-

ence, co-sponsored by the Arizona Game and Fish Department, Arizona State University West, and The Phoenix Zoo, was

hugely successful with a number of would-be registrants turned away due to seating limitations. Since then, this event has been

held every 3 years and has grown in interest and enthusiasm. The second CRHSD meeting, sponsored by the THS and others,

was held in April 2002 in Tucson, and the third meeting was hosted by ASU in Phoenix in April 2005.

The goals of this fourth meeting are two-fold: 1) dissemination of information concerning research on the herpetofauna of the

Sonoran Desert (in the states of Arizona, Sonora, and on the Baja California peninsula and gulf islands); and 2) provide opportu-

nities for social interaction and dialogue among meeting participants.

The meeting will begin on Friday evening with an Icebreaker Social Event. Scientific Sessions on Saturday and Sunday will

include approximately 30–40 oral presentations as well as poster presentations. Saturday evening will include a Social Hour

followed by a Banquet. There will be three invited speakers at the meeting. Harry W. Greene, Professor at Cornell University, will

open the Scientific Session on Saturday morning. Cecil Schwalbe, of the U.S. Geological Survey, will be the Banquet speaker on

Saturday evening, and Edward O. Moll, Professor Emeritus at Eastern Illinois University and Adjunct Professor at the University

of Arizona, will be the featured speaker on Sunday morning.

The CRHSD IV second announcement will be made in the fall and will include registration information, call for papers, and

information on accommodations at the Inn Suites Hotel. All information is available on the THS web site (www.tucsonherpsociety.org).

We hope you will mark your calendar and plan to attend what will be the continuation of an exciting and informative scientific

meeting.

First Announcement

Current Research on Herpetofauna of the Sonoran Desert IV
April 11–13, 2008
Tucson, Arizona
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