


Society for the Study of AmphibiAnS And reptileS
 www.ssarherps.org

      
 The Society for the Study of Amphibians and Reptiles, the largest international herpetological 
society, is a not-for-profit organization established to advance research, conservation, and education 
concerning amphibians and reptiles. Founded in 1958, SSAR is widely recognized today as having the 
most diverse society-sponsored program of services and publications for herpetologists. Membership 
is open to anyone with an interest in herpetology—professionals and serious amateurs alike—who 
wish to join with us to advance the goals of the Society.
 All members of the SSAR are entitled to vote by mail ballot for Society officers, which allows over-
seas members to participate in determining the Society's activities; also, many international members 

attend the annual meetings and serve on editorial boards and committees. 
 All members and institutions receive the Society’s primary technical publication, the Journal of Herpetology, and its 
bulletin, Herpetological Review; both are published four times per year. Members also receive pre-publication discounts on 
other Society publications, which are advertised in Herpetological Review. 
 To join SSAR or to renew your membership, please visit the secure online ZenScientist website via this link:

http://www.ssarherps.org/pages/membership.php

Future Annual Meetings
2012 — Vancouver, British Columbia, 8–14 August (with World Congress of Herpetology)
2013 — Albuquerque, New Mexico, 10–15 July (JMIH with ASIH, HL, and AES) 

 SSAR OfficeRS (2012)

 President
 JOSEPH R. MENDELSON, III
 Zoo Atlanta
 e-mail: jmendelson@zooatlanta.org

 President-elect
 ROBERT D. ALDRIDGE
 Saint Louis University
 e-mail: aldridge@slu.edu

 Secretary
 MARION R. PREEST
 The Claremont Colleges
 e-mail: mpreest@jsd.claremont.edu

 Treasurer
 KIRSTEN E. NICHOLSON
 Central Michigan University
 e-mail: norops@gmail.com

 Publications Secretary
 BRECK BARTHOLOMEW
 Salt Lake City, Utah 
 e-mail: ssar@herplit.com

 Immediate Past President
 BRIAN CROTHER
 Southeastern Louisiana University
 e-mail: bcrother@selu.edu

 Directors
 DAVID CUNDALL (2012)
 Lehigh University, USA
 TIFFANY DOAN (2014) '
 Central Connecticut University, USA
 KEVIN de QUEIROZ (2012)
 Smithsonian Institution, USA
 PATRICK GREGORY (2012)
 University of Victoria, CANADA
 TRAVIS LaDUC (2014)
 University of Texas at Austin,USA 
 ANN PATERSON (2012)
 Williams Baptist College, USA
 JENNIFER PRAMUK (2014)
 Woodland Park Zoo, Seattle, USA
 CAROL SPENCER (2014)
 University of California, Berkeley, USA

 Trustee
 GEORGE R. PISANI
 University of Kansas, USA
  
 SSAR editORS

 Journal of Herpetology
 ERIN MUTHS, Co-Editor
 U.S. Geological Survey, Fort Collins

 GAD PERRY, Co-Editor
 Texas Tech University

 Contributions to Herpetology
 KRAIG ADLER, Editor
 Cornell University

 Facsimile Reprints in Herpetology
 AARON M. BAUER, Editor
 Villanova University

 Herpetological Circulars
 JOHN J. MORIARTY, Editor
 Shoreview, Minnesota

  Catalogue of American Amphibians
  and Reptiles
 ANDREW H. PRICE, Editor
 Texas Natural History Collections

 Herpetological Conservation
 JOSEPH C. MITCHELL, Editor
 Mitchell Ecological Research Services

Editor
ROBERT W. HANSEN
16333 Deer Path Lane
Clovis, California 93619-9735 USA
e-mail: HerpReview@gmail.com

Associate Editors
MICHAEL F. BENARD
Case Western Reserve University, USA

JESSE L. BRUNNER
Washington State University, USA

FéLIx B. CRUZ
INIBIOMA, Río Negro, Argentina

ROBERT E. ESPINOZA
California State University, 
Northridge, USA

MICHAEL S. GRACE
Florida Institute of Technology, USA

KERRY GRIFFIS-KYLE
Texas Tech University, USA

GUNTHER KöHLER
Forschungsinstitut und Naturmuseum 
Senckenberg, Germany

PETER V. LINDEMAN
Edinboro University, USA

DEANNA H. OLSON
USDA Forestry Science Lab, 
Corvallis, Oregon, USA

JODI ROWLEY
Australian Museum, Australia

EMILY N. TAYLOR
California Polytechnic State University,
USA

Section Editors
Book Reviews

AARON M. BAUER
Villanova University, USA
e-mail: aaron.bauer@villanova.edu

Current Research
BECK A. WEHRLE
California State University, Northridge
e-mail: beck.wehrle.367@my.csun.edu

BEN LOWE
University of Minnesota, USA
e-mail: lowe0160@umn.edu

Conservation
PRIYA NANJAPPA
Association of Fish & Wildlife Agencies,
USA
e-mail: pnanjappa@fishwildlife.org 

Geographic Distribution
INDRANEIL DAS
Universiti Malaysia Sarawak, Malaysia
e-mail: idas@ibec.unimas.my

JERRY D. JOHNSON
The University of Texas at El Paso, USA
e-mail: jjohnson@utep.edu

ALAN M. RICHMOND
University of Massachusetts, USA
e-mail: alanr@bio.umass.edu

GUSTAVO J. SCROCCHI
Fundación Miguel Lillo, Argentina
e-mail: soniak@webmail.unt.edu.ar

Zoo View
JAMES B. MURPHY
Smithsonian National Zoological Park, 
USA
e-mail: jbmurphy2@juno.com

Nomenclature
JAY M. SAVAGE
San Diego, California, USA
e-mail: savy1@cox.net

Herpetoculture
BRAD LOCK
Zoo Atlanta, USA
e-mail: block@zooatlanta.org

WULF SCHLEIP
Meckenheim, Germany
e-mail: wschleip@leiopython.de

Natural History Notes
JAMES H. HARDING
Michigan State University, USA
e-mail: hardingj@msu.edu

CHARLES W. PAINTER
New Mexico Department of  
Game and Fish, USA
e-mail: charles.painter@state.nm.us

JACKSON D. SHEDD
TNC Dye Creek Preserve,  
California, USA
e-mail: Jackson.Shedd@gmail.com

JOHN D. WILLSON
Virginia Polytechnic and State 
University, USA
e-mail: hr.snake.nhn@gmail.com

Copy Editors
RAUL DIAZ
University of Kansas Medical Center, 
USA

KYLE MILLER-HESED
University of Maryland, USA

DANIEL PORTIK 
University of California, Berkeley, USA

ELIZABETH TIMPE
University of Connecticut, USA

Index Editor
DENISE WILSON MAYER

Herpetological review
The QuarTerly BulleTin of The 

Society for the Study of AmphibiAnS And reptileS



Herpetological Review 43(1), 2012

1

SSAR Silent Auction Donations

 SSAR announces the 16th Annual Silent Auction to be held at 
the 2012 World Congress of Herpetology in Vancouver, BC, 8–14 
August. Again this year we are glad to accept any herp-related 
donations, including but not limited to, frameable art (photo-
graphs, paintings, and line illustrations), books, music, glass-
ware, jewelry, clothing and gift certificates for Vancouver area 
services/events during the meeting week. The SSAR Student 
Travel Committee organizes the Annual Silent Auction to raise 
money to fund the student travel awards to the annual JMIH. In-
creasing travel costs each year make it more difficult for students 
to attend meetings and become involved in societies. However, 
your continued support through donations to the silent auction 
helps offset these costs enabling students to attend, network and 
present their research. If you are interested in donating an item 
or two (tax deductible for U.S. residents), please contact Vincent 
Farallo (e-mail: vfarallo@gmail.com) for more information.  

SSAR Student Travel Awards —  
Call for Applications

 Ten awards of US $400 each are available to students to help 
defray the cost of traveling to the 2012 World Congress of Her-
petology. An applicant for a travel award must be a student and 
a current member of SSAR, must not have previously received 
a travel award from SSAR, and must be the first author of a pa-
per or poster to be presented at the 2012 WCH. The application 
package must include: 1) a letter signed by his/her major advi-
sor or department chair that states that he/she is not completely 
funded for travel from another source and, if the research is co-
authored, that the work was primarily the product of the appli-
cant; 2) a copy of the abstract that was submitted for either post-
er or oral presentation. The qualified applicants will be pooled 
and the winners will be drawn at random. Winning applicants 
must volunteer 5 hours during the 2012 WCH to work at the bid-
ding table. Students from the immediate vicinity of the WCH, as 
well as current members of the SSAR Travel Awards Committee, 

About our cover: Protobothrops trungkhanhensis

 Most of the widely distributed pit-
vipers of Indochina and southern 
China have karst inclusions within 
their ranges, although these areas are 
mostly covered by forest in granite-
basalt massifs. A number of narrowly 
distributed species of Trimeresurus 
senso lato appear to be highly adapted 
to karst habitats: Viridovipera truong-
sonensis, Cryptelytrops honsonensis, C. 
venustus, C. kanburiensis, Tricerato-
lepidophis sieversorum, Protobothrops 

cornutus, and Zhaoermia mangshanensis. Unique characteris-
tics of karst, such as an extreme surface irregularity, deep caves, 
ravines, and shelf-like laminations, along with low ambient light 
conditions, appear to have influenced morphology and behavior 
of the karst-associated pitviper species. Although basking is rare 
in the largely nocturnal green forest pitvipers, most grey-brown 
karst pitvipers periodically bask in sunny spots. Karst pitvipers 
have dark spots and “tiger” bands that provide excellent camou-
flage among stony outcrops, lichens, and leaf litter. These snakes 
have a rough integument that may facilitate mobility in rocks, 
although on leaf litter they are sluggish and clumsy (Orlov et al. 
2010. Karst pitvipers: natural history and morphological correla-
tions. Abstracts book, Biology of the Vipers, 3rd Conference, pp. 
13–14, Pisa, Italy).
 On the basis of this information, a team of Russian and 
Vietnamese herpetologists—Nikolai L. Orlov, Sergei A. Ryabov, 
Nguyen Thien Tao)—initiated field work in 2008, targeting 
hitherto unexplored karst regions of northeastern Vietnam and 
bordering southeastern China. Their efforts yielded a new karst-
associated pitviper, Protobothrops trungkhanhensis (Orlov et al. 
2009. Russian Journal of Herpetology 16[1]:69–82), as well as a 

new population of P. cornutus, a species otherwise known only 
from a handful of localities in western and central Vietnam. The 
new species is a dwarf form of Protobothrops (maximum size is 
733 mm TL), and its muted colors are typical of the karst-inhab-
iting species of Asian pitvipers. With other recent discoveries 
(Orlov et al. 2009, op. cit.; Yang et al. 2011. Zootaxa 2936:59–68), 
the number of karst-associated pitvipers species now stands at 
seven.
 Northeastern Vietnam exhibits high levels of endemism 
across various taxonomic groups, including a unique population 
of gibbons, undescribed species of frogs (Theloderma), a new 
cat-eyed snake (Boiga), and a new gecko (Goniurosaurus huu-
liensis), among others.
 The cover subject, the adult male holotype of Protobothrops 
trungkhanhensis (Trungkhanh Pitviper) was discovered in Sep-
tember 2008 in Trung Khanh Nature Reserve, Cao Bang province, 
northeastern Vietnam, at an elevation of 600 m. The cover image 
was recorded at night by Nikolai Orlov, using a Nikon D700 DSLR 
and a Nikkor 105mm AF-2 micro lens, with lighting provided by 
two Nikon SB900 speedlights. Orlov is a senior research scientist 
in the Department of Herpetology, Zoological Institute, Russian 
Academy of Sciences (St. Petersburg, Russia; http://www.zin.
ru/labs/herplab/index.html). 
Orlov has been thoroughly 
engaged in field explorations 
throughout Asia, resulting in 
a number of new discoveries 
and numerous publications. 
He has also had a long-stand-
ing interest in developing 
methods of captive breeding 
of rare and endangered am-
phibians and reptiles.
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Prices: SSAR members us$35 before July 2012; Institutions, non-members us$45. shiPPing: USA address, add us$5; non-USA, at cost.
Send orders to: Breck Bartholomew, SSAR Publications Secretary, P. O. Box 58517, Salt Lake City, Utah  84158–0517, USA (telephone: area 
code 801, 562–2660; e-mail: ssar@herplit.com). Make checks payable to “SSAR.” Over seas customers may make payment in USA funds 
using a draft drawn on American banks or by International Money Order. All persons may charge to MasterCard, American Express, Discover 
Card, or ViSA (please provide account number and expiration date). SSAR membership details and a complete list of all Society publications 
can be obtained on request to the Publications Secretary (address above). For details, check the Society’s website at www.ssarherps.org.

sPecifications: 217 pages, 5½ × 8½ inches (14 × 22 cm), 3 color 
base maps, 107 color photographs of animals and habitats, 42 
color distribution maps, illustrated keys to species, clothbound with 
dust jacket.  ISBN 978-0-916984-83-0.  To be issued April 2012.

A Contribution to the
herpetology of northern pAkistAn

by Rafaqat Masroor
(Pakistan Museum of Natural History, Islamabad)

NEW BOOK FROM S.S.A.R.

THIS BOOK ON THE HERPETOLOGY OF NORTHERN PAKISTAN  
is built around an intensive, 7-year-long survey of the Margalla 

Hills National Park—a 175-square-kilometer reserve that surrounds 
the country’s capital city, Islamabad—together with further surveys 
of adjacent regions. This overall area, lying near the base of the 
Himalayan Mountains, contains the headwaters of Pakistan’s major 
river system, the Indus. The habitats in this region range from arid 
desert-like biomes to monsoonal subtropical forests. Biogeographi-
cally, the region is the meeting place between the Palearctic and 
Oriental zones, as reflected in the diversity of its herpetofauna.
 The book covers 16 families of amphibians and reptiles: 
three of amphibians: Bufonidae (1 genus: 2 species), Microhyli-
dae (2:2), and Dicroglossidae (5:5); and 13 families of reptiles, 
including two of turtles: Geoemydidae (1:1) and Trionychidae 
(2:2); six families of lizards: Agamidae (3:3), Eublepharidae (1:1), 
Gekkonidae (2:3), Lacertidae (2:2), Scincidae (3:3), and Varanidae 
(1:1); and five of snakes: Leptotyphlopidae (1:1), Typhlopidae 
(2:2), Colubridae (8:9), Elapidae (2:3), and Viperidae (2:2).
 Each species account contains: the animal’s classification, 
its English name, diagnostic features, description (including 

tadpoles), habits and habitat, distribution, and remarks. There 
is a color-illustrated key to families and species, a chapter on 
distribution of species by habitat types, another chapter on 
threats to the herpetofauna with conservation recommendations, 
a glossary of technical terms, an extensive bibliography, and 
a comprehensive index. In addition, there is a complete, up-
to-date checklist of Pakistan’s 210 species of amphibians and 
reptiles (including marine species) with English names. Color 
photographs and country-wide distribution maps are spread 
throughout the book; the maps have individual localities plotted. 
Much new unpublished information is included in this book.
 The author: Rafaqat Masroor is in charge of the Herpetological 
Collections at the Pakistan Museum of Natural History, Pakistan’s 
national museum located in Islamabad. He publishes regularly in 
international journals on the systematics and ecology of Pakistan 
amphibians and reptiles and has named several new species of lizards.

“Masroor’s book exceeds the scope of a field guide and turns it into a sound handbook on 
the herpetology of northern Pakistan.” — Wolfgang Böhme (from the book’s foreword)

Fig. 7 7 : Distribution of Varanus bengalensis in Pakistan.
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Kansas Herpetological Society Annual Meeting

 The Kansas Herpetological Society held its 38th Annual Meet-
ing at the Great Plains Nature Center in Wichita, Kansas, USA, 
on 5–6 November 2011. Over 125 participants attended scientific 
paper sessions presented by scientists and students from across 
the nation. Keynote speaker Richard Kazmaier from West Texas 
A&M University gave an excellent presentation on Western In-
digo Snakes and Western Diamondback Rattlesnakes. 
 Jennifer M. Singleton, a student at Emporia State University, 
received the 2011 Howard K. Gloyd/Edward H. Taylor Scholar-
ship, honoring the memory of two great biologists with strong 
ties to Kansas. The 2011 Alan H. Kamb Grant for Research on 
Kansas Snakes was made to Dexter Mardis (Friends University, 
Wichita, Kansas). Greg Sievert (Emporia State University, Empo-
ria, Kansas) was chosen as the recipient of “The Suzanne L. & 
Joseph T. Collins Award for Excellence in Kansas Herpetology.” 
Denise M. Thompson (Missouri State University, Springfield) 
was presented with the George Toland Award for the best student 
paper given at the meeting. Mary Kate Baldwin (Topeka Colle-
giate School) and Eric Kessler (Blue Valley School District Cen-
ter for Advanced Professional Studies) each received the Bronze 
Salamander Award for their years of service to KHS. The “Henry 
S. Fitch-Dwight R. Platt Award for Excellence in Field Herpetol-
ogy” was made to Eddie Stegall (Sedgwick County Zoo, Wichita). 

The J. Larry Landers Student Research Grant

 The J. Larry Landers Student Research Grant is a Gopher Tor-
toise Council competitive grant program for undergraduate and 
graduate college students. Proposals can address research con-
cerning Gopher Tortoise (Gopherus polyphemus) biology or any 
other relevant aspect of upland habitat conservation and man-
agement. The amount of the award is variable, but projects up to 
US $2,000 have been awarded.
 The proposal should be limited to four pages in length and 
should include a description of the project, a concise budget and 
a brief resume of the student. Submissions via e-mail as text files 
are preferred.
 This is an excellent opportunity for undergraduate and grad-
uate students to access funding for their projects. The deadline 
for grant proposals is 15 September 2012. Please send submis-
sions to: Dr. Bob Herrington, Chairperson, Research Advisory 
Committee, Department of Biology, Georgia Southwestern State 
University, Americus, Georgia 31709, USA; e-mail: bherring@
canes.gsw.edu.

Field Course in Tropical Herpetology

 The Institute for Tropical Ecology and Conservation is offer-
ing a summer course at Bocas del Toro Biological Station, Boca 

are excluded from applying for a travel award. Award checks will 
be disbursed at the SSAR Business Meeting to be held during the 
WCH. Application materials are preferred in electronic form (ei-
ther PDF or Microsoft Word) and should be sent to Vincent Far-
allo by 1 May 2012 (vfarallo@gmail.com); however, hard copies 
can be mailed to Vincent Farallo, Ohio University, Department 
of Biology, 107 Irvine Hall, Athens, Ohio 45701, USA. Hard cop-
ies sent via postal mail must be postmarked prior to 1 May 2012 
to be considered. For more information, contact: Vincent Far-
allo (vfarallo@gmail.com) or Mike Jorgensen (mjorgensen08@
gmail.com). 

New Student Mentorship Program

   
 
  

Attention Student Members! Would you like to have help 
making the most of attending the World Congress? SSAR will 

be introducing a mentorship program for undergraduate and 
graduate students for whom the World Congress of Herpetology 
(Vancouver, 8–14 August 2012) will be their first national or inter-
national herpetology meeting. Mentorship positions will be lim-
ited to seven applicants, chosen at random, with the expectation 
that this program will be expanded in future years.  Mentors will 
be advanced graduate students who have attended internation-
al herpetology meetings in previous years and who can orient 
you to the meeting, help make introductions, and enhance your 
overall meeting experience.  
 If this is your first meeting, we invite you to apply for a grad-
uate student mentor. Applications will be accepted during the 
meeting registration period.  For more information, please con-
tact Kristine Kaiser (Chair, SSAR Mentorship Committee) at kris-
tinekaiser@gmail.com.

SSAR Thanks 2011 Seibert Award Judges

 Although we published names of the winners of Seibert 
Awards from the 2011 annual meeting in Minneapolis, we failed 
to acknowledge the excellent work of the judges. Last year’s judg-
ing panel consisted of Shawn Kuchta (Ohio University), Todd 
Jackman (Villanova University), Gerardo Carfagno (Gettysburg 
College), Robert Weaver (Central Washington University), Eric 
Juterbock (The Ohio State University), Carol Spencer (University 
of California, Berkeley), Patrick Owen (University of Cincinnati), 
Nancy Karraker (The University of Hong Kong), Kris Kaiser (Uni-
versity of California, Los Angeles), and David Lesbarrères (Lau-
rentian University). Rafe Brown (University of Kansas) coordi-
nated the judging efforts. Thanks to all!

neWSnoteS
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del Drago, Isla Colon, Panama. The biological station is located 
on a beach facing the Caribbean Sea. The course will run from 15 
June to 10 July 2012. Class is limited to 15 students, and the dead-
line for registration is 15 May 2012. For details, please contact: 
Dr. Peter Lahanas, Institute for Tropical Ecology and Conserva-
tion, 2911 NW 40th PL, Gainesville, Florida 32605, USA (Tel. 352-
367-9128;  itec@itec-edu.org, http://www.itec-edu.org/index.
html).

Fresno Chaffee Zoo
Wildlife Conservation Fund

 
 The Fresno Chaffee Zoo Wildlife Conservation Fund was 
established in 2006 to promote understanding and enjoyment 

of  rare, threatened, and endangered animals and their habi-
tats and to support zoological research that will directly ben-
efit captive animal management. Awards may be made in any 
amount; however awards are typically in the range of US $1,000 -
$2,000.  Awards are generally announced in August of each year. 
The principal investigator must be associated with a recognized 
institution (accredited zoo, academic institution, conservation 
or non-profit organization). Applications for exhibit develop-
ment/graphics for zoos or facilities in North America will not be 
considered. Higher priority will be given to in situ conservation 
projects.
 The application deadline is 1 June 2012. A copy of the ap-
plication form may be downloaded here: http://www.fresno-
chaffeezoo.org/the-news/111-conservation.html. For additional 
information, please contact: Adrienne Castro (e-mail: acastro@
fresnochaffeezoo.org).

Meetings Calendar

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

13 April 2012— Amphibian Taxon Advisory Group Annual Meet-
ing, Miami, Florida, USA. Information: Diane Barber (e-mail: 
dbarber@fortworthzoo.org).

2–4 June 2012—Fifth Asian Herpetological Conference, Cheng-
du, China (including Annual Meeting of the Chinese Herpeto-
logical Society). Information: http://test.ox120.com/ahr/index.
html

8–12 July 2012—10th International Congress of Vertebrate Mor-
phology, Barcelona, Spain. Information: http://icvn2013.com/ 
or http://www.facebook.com/ICVM10.

8–13 July 2012—17th World Congress of the International Society 
on Toxinology & Venom Week 2012, 4th International Scientific 
Symposium on All Things Venomous, Honolulu, Hawaii, USA. 
Information: http://www.istworldcongress17-venomweek2012.
org/index.html.

24–26 July 2012—2012 Northeast Partners in Amphibian and 
Reptile Conservation (NE PARC) Annual Meeting, Crawford 
Notch, New Hampshire, USA. Information: www.northeastparc.
org.

25–28 July 2012—35th International Herpetological Symposium, 
Hanover, Maryland, USA. Information: http://www.kingsnake.
com/ihs/.

8–14 August 2012—World Congress of Herpetology 7, Vancou-
ver, British Columbia, Canada (together with SSAR, HL, ASIH). 
Information: http://www.worldcongressofherpetology.org/

16–19 August 2012—10th Annual Symposium on the Conserva-
tion and Biology of Tortoises and Freshwater Turtles, Tucson, Ar-
izona, USA. Co-hosted by the Turtle Survival Alliance and IUCN 
Tortoise and Freshwater Turtle Specialist Group. Information: 
http://www.turtlesurvival.org.

2–7 September 2012—4th International Zoological Congress 
(IZC), Mount Carmel Campus, University of Haifa, Haifa, Israel. 
To receive the first and subsequent meeting announcements, 
contact the organizers at: izc2012@sci.haifa.ac.il.

meetinGS

current reSeArch
The purpose of Current Research is to present brief summa-

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

 A listing of current contents of various herpetological journals 
and other publications is available online. Go to: http://www.
herplit.com and click on “Current Herpetological Contents.”

Behavior Enhances Anti-Predator  
Strategies in Poison Frogs

 Though northern populations are generally red with blue 
legs, the Strawberry Poison Frog (Oophaga pumilio) exhibits rad-
ically different color patterns across Panamá. Previous authors 
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have hypothesized that these different color forms can be divid-
ed into aposematic and cryptic morphs and have demonstrated 
that aposematic morphs are more toxic and visually conspicu-
ous than cryptic morphs. The authors of this paper set out to 
determine if aposematic and cryptic morphs also differ behav-
iorally in ways that complement their color strategy. They con-
ducted observational field studies with two island populations 
(an orange-red aposematic population, and a green-with-black-
spots cryptic population) in Panamá’s Bocas del Toro Archipela-
go. A dozen focal males at each site were observed for movement 
patterns, location, and time spent performing various activities 
for 25 mornings. Flight distance (proximity of observer elicit-
ing flight), ambient light, and frog and habitat reflectance were 
also calculated. From these data, home range, density, preferred 
position, and detectability under models of both frog and bird 
vision were determined. Aposematic frogs were found to be 
more active than cryptic frogs. Specifically, aposematic frogs had 
longer flight distances, spent more time foraging, moved more, 
and had larger home ranges than cryptic morphs. Under mod-
els of both bird and frog vision, aposematic morphs were more 
conspicuous than cryptic morphs. Furthermore, aposematic 
morphs chose tree trunk bases as calling sites, where their dorsal 
surfaces were significantly more conspicuous than on leaf litter 
to both frogs and birds. In contrast, cryptic frogs preferentially 
chose to call from bamboo trunks, where they were significantly 
less conspicuous than on other potential calling locations. De-
spite these differences, males in the two populations did not 
differ in amount of time spent calling or in their distance to the 
nearest male. This study reveals that crypsis and aposematism 
can be enhanced by coupling color pattern and behavior, and 
that closely related populations can independently adopt diver-
gent anti-predator strategies requiring different color-behavior 
combinations.

Pröhl, h., and T. OsTrOwski. 2011. Behavioural elements reflect phe-
notypic colour divergence in a poison frog. Evolutionary Ecology 
25:993–1015.

Correspondence to: heike pröhl, institute of Zoology, university of Vet-
erinary Medicine of hannover, Bünteweg 17, 30559 hannover, Germany; 
e-mail: heike.proehl@tiho-hannover.de

Patterns of Snake Diversification Revealed

 Many researchers have questioned why some clades are di-
verse while others are species poor. The simplest model of diver-
sification assumes a simple birth minus death rate of species ac-
cumulation (a “rate-limited” process). Recognition that ancient, 
species-poor lineages (tuataras [Rhynchocephalia: Sphenodon] 
being a prime example) are in conflict with this model has led 
researchers to postulate a “diversity-limited” model, wherein 
at some point extinction rate and speciation rate converge and 
the lineage reaches a diversity ceiling (possibly because energy 
or space are limiting maximum diversity). However, when data 
from the fossil record are considered, many lineages that are cur-
rently species-poor are revealed to have once been significantly 
more diverse (again, rhynchocephalians are a good example). 
The authors of this paper propose an additional model, wherein 
after an initial period of rate-limited diversification (a lineage 
“half life”), lineages either decline toward extinction or, through 
the evolution of a key innovation or dispersal to a new region, 

produce daughter lineages which in turn exhibit rate-limited 
diversification (an “extinction-limited” model). Furthermore, 
they evaluate the fit of these different models to a new time-cal-
ibrated phylogeny of snakes with representatives from all fami-
lies and subfamilies. Their phylogeny, generated using sequence 
data from 27 independent molecular markers, was concordant 
with other recent molecular phylogenies in regard to both rela-
tionships and divergence dates. A software program designed to 
locate shifts in diversification rate across a time-calibrated phy-
logeny using extant species diversity (medusa) identified four sig-
nificant rate shifts: increases in the blindsnake family Typhlopi-
dae and in a clade containing most of Colubroidea, and decreases 
in the colubroid subfamilies Azemiopinae and Lamprophiidae. 
Simulations were conducted to evaluate the fit of several different 
models of diversification to the data. Generally, models where the 
parameter values were allowed to vary across taxa fit better than 
those where the parameter values were held constant. Further-
more, the diversity-limited models out-performed the rate-lim-
ited models. Only the extinction-limited model with a constant 
parameter value was evaluated; however, it was a better fit than 
the equivalent rate-limited model, and clade age-diversity cor-
relation estimates from simulations under the extinction-limited 
model were a better fit to the observed data in this regard than 
those from simulations under the other models. Although the 
final verdict of these models awaits the evaluation of the extinc-
tion-limited model with variable parameter values as well as esti-
mates of extinction rates incorporating fossil data, these analyses 
highlight the significance net diversification rate changes have 
had in generating extant snake diversity.

PyrOn, r. a., and F. T. BurBrink. 2012. Extinction, ecological opportuni-
ty, and the origins of global snake diversity. Evolution 66:163–178.

Correspondence to: Alexander pyron, Department of Biological Sciences, 
The George Washington university, 2023 G St. nW, Washington, DC 20052, 
uSa; e-mail: rpyron@colubroid.org

Phylogenetic Position of Turtles Unveiled

 Considerable research has focused on determining the phy-
logenetic position of turtles. Through the years, morphological, 
mitochondrial DNA, and nuclear DNA datasets have failed to 
resolve the phylogenetic placement of Testudines relative to Ar-
chosauria (birds and crocodilians) and Squamata, leaving us to 
wonder if this problem is fundamentally intractable. To identify 
DNA regions that might be sufficiently conserved to allow am-
plification across amniotes and yet variable enough to be infor-
mative, the authors of this paper employed a novel method to 
identify new DNA markers. This method simultaneously com-
pares multiple genomes and identifies variable regions flanked 
by highly conserved regions (and is detailed in the paper). Using 
this method, they identified 21 new potential markers. They then 
sequenced these markers, the nuclear gene RAG-1, and a sec-
tion of the mitochondrial genome (a total of 21,137 base pairs) 
for 28 vertebrates, including representatives from most major 
teleost and sarcopterygian lineages. Traditional concatenated 
and recent “species tree” phylogenetic methods were used to 
reconstruct evolutionary relationships. The latter estimates in-
dividual trees for each independent marker and subsequently 
uses them to estimate the true species tree while accounting for 
gene-tree discordances. All analyses found turtles to be the sister 
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of Archosauria with strong support. Indeed, a jackknifing exer-
cise demonstrated that only 14,000 base pairs of sequence data 
were needed to achieve this relationship with strong support. 
While the concatenated analysis was concordant with other re-
cent molecular studies in finding strong support for Dibamidae 
being sister to a clade containing the remaining included squa-
mates (skink, gecko, Anolis, and snake), the species tree analysis 
failed to resolve this clade with the exception of the Iguania-Ser-
pentes relationship; the authors posit that this is indication of 
significant gene tree discordance within Squamata. These new 
methods for molecular marker discovery represent an impor-
tant breakthrough in systematics and bioinformatics, and offer 
a path to resolving other problematic sections of the tree of life.

shen, X.-X., d. liang, J.-Z. wen, and P. Zhang. 2011. Multiple genome 
alignments facilitate development of NPCL markers: a case study 
of tetrapod phylogeny focusing on the position of turtles. Molecu-
lar Biology and Evolution 28(12):3237–3252.

Correspondence to: peng Zhang, State Key laboratory of Biocontrol, Key 
laboratory of Gene engineering of the Ministry of education, School of life 
Sciences, Sun yat-Sen university, Guangzhou, People’s republic of China; 
e-mail: alarzhang@gmail.com

Insights into Patterns of Galápagos Iguana 
Digestive Tract Microbial Diversity

 Despite being sister taxa, the iguanas of the Galápagos 
Islands have very different diets, with Marine Iguanas (Am-
blyrynchus cristatus) eating marine algae and land iguanas 
(Conolophus spp.) eating cacti and other terrestrial plant ma-
terial. As herbivores require microbes to digest the complex 
carbohydrates of vegetation, it follows that these divergent 
diets might be correlated with different gut flora. To investi-
gate patterns of microbial diversity in this system, the authors 
of this study collected fecal samples from 25 Marine Iguanas 
and 16 land iguanas (from four and three islands, respective-
ly). Additionally, samples were secured from other reptilian 
herbivores (four Galápagos Giant Tortoises [Geochelone nigra] 
and two Green Iguanas [Iguana iguana]), as their comparison 
with the ingroup could be instructive. Microbial diversity was 
assayed using next-generation DNA sequencing techniques. 
Samples were PCR amplified with universal 16S primers with 
attached sample-specific barcodes. These were then combined 
and subjected to pyrosequencing, wherein hundreds of thou-
sands of individual strands of amplified DNA are simultane-
ously sequenced in a single run, and the resulting sequences 
were subsequently binned by fecal sample using the barcodes. 
These sequences were checked against a library of known 16S 
sequences to determine taxonomic identity, as well as com-
pared with other within-set sequences to identify operational 
taxonomic units (OTUs). Despite not being able to assign a ma-
jority of the 16S sequences to a taxon below the level of class, 
each sample revealed from 112 to over a thousand OTUs. Ma-
rine Iguanas exhibited significantly lower microbial taxonomic 
diversity than the other reptiles. In particular, Marine Iguanas 
possessed significantly fewer methane-producing bacteria 
species than land iguanas, likely a consequence of dietary dif-
ference. A multivariate analysis of the microbial community 
membership and structure found that Marine Iguanas, land 
iguanas, and giant tortoises all exhibited different fecal flora, 

with the Green Iguana flora overlapping that of the land iguana. 
This study is an example of how cutting edge techniques can be 
employed to explore natural systems.

hOng, P.-y., e. wheeler, i. k. O. Cann, and r. i. maCkie. 2011. Phylo-
genetic analysis of the fecal microbial community in herbivo-
rous land and marine iguanas of the Galápagos Islands using 16S 
rRNA-based pyrosequencing. International Society for Microbial 
Ecology Journal 5:1461–1470.

Correspondence to: roderick mackie, Department of animal Sciences, in-
stitute for Genomic Biology, university of illinois, 1207 W Gregory Dr, 458 
animal Sciences laboratory, urbana, illinois 61801, uSa; e-mail: r-mackie@
illinois.edu

New Revelations Regarding North America’s 
Eocene Squamate Fauna

 Because they are small and generally occur at low densities 
relative to other similarly-sized organisms, squamates are un-
derrepresented in the fossil record, which obscures ancestral 
patterns of distribution. The author of this paper presents re-
sults from an investigation of a mid-Wasatchian (middle early 
Eocene) squamate fauna (excluding snakes) from northern 
Wyoming, USA. The Bighorn Basin site was deposited about 2.5 
million years after the Paleocene-Eocene Thermal Maximum 
(PETM), a global temperature spike and crash likely caused 
by greenhouse gasses released from sedimentary material by 
magma along the Mid-Atlantic Ridge. Therefore, Bighorn Basin 
lizards could show whether North America’s squamate fauna 
received intercontinental dispersal subsequent to the PETM as 
that seen for its mammalian fauna. Thirteen lizard taxa were 
uncovered at this site; most of these taxa, or close relatives, also 
occurred at another Wyoming site (Castle Gardens) deposited at 
the time of the PETM. One new iguanian species discovered at 
Bighorn Basin, Anolbanolis geminus, was represented by more 
material than exists for the Anolbanolis type species and close 
examination revealed that the genus is likely allied with the fam-
ily Dactyloidae. Four Castle Gardens taxa lacked Bighorn Basin 
representatives, including Lepidophyma-allied Xantusiidae and 
Amphisbaenia (both of which are now restricted to below 30˚N, 
suggesting range contraction following the PETM). The most in-
teresting discovery at the site was a lizard assigned to the genus 
Scincoideus. This genus was previously only known from the mid-
Paleocene of Belgium and is thought to be a member of or allied 
with Scinciformata. As this was the most abundant lizard at Big-
horn Basin, its absence from Castle Gardens strongly suggests an 
intervening range expansion into the region, possibly beginning 
in Europe. Therefore, despite the general pattern of intraconti-
nental dispersal with limited dispersal out of the continent, this 
study adds to the growing list of squamate lineages found to have 
dispersed into North America during the Cenozoic.

smiTh, k. T. 2011. The long-term history of dispersal among lizards 
in the early Eocene: new evidence from a microvertebrate as-
semblage in the Bighorn Basin of Wyoming, USA. Palaeontology 
54:1243–1270.

Correspondence to: Krister Smith, Department of Palaeoanthropol-
ogy and Messel research, Senckenberg Museum, Senckenberganlage 25, 
60325 frankfurt am Main, Germany; e-mail: krister.smith@senckenberg.de



Herpetological Review 43(1), 2012

7

Snake-Primate Interactions Driven by Mutual 
Competition and Predation

 Although anecdotal accounts abound, little concrete evi-
dence exists supporting the idea that pre-modern indigenous 
cultures faced significant threats from giant constricting snakes. 
The authors of this paper present data from anthropological 
work conducted in 1976 with Philippine Agta Negritos, a hunter-
gatherer society that coexists with Reticulated Pythons (Python 
reticulatus), the world’s longest snake. This work revealed that 
16 of 120 people living at the time had survived a total of 18 py-
thon attacks. Additionally, six recent python-implicated human 
deaths were corroborated by multiple individuals, including the 
deaths of two sibling children supported by the Catholic priest 
who presided over their burial. People survived recent python at-
tacks with the aid of firearms or iron knives, implements unavail-
able in previous millennia; thus prehistoric rates of python mor-
tality were presumably higher. The authors further document 
the taxonomic breadth of primate-eating and snake-killing/eat-
ing among snakes and primates, respectively. Additionally, they 
note the dietary overlap of co-occurring snakes and primates 
(e.g., the Agta Negritos and P. reticulatus both regularly consume 
mammals as large as 60 kg). These observations illustrate the de-
gree to which both primates and snakes are simultaneously each 
other’s predators and competitors. Finally, the authors remark 
that several extant snake lineages containing representatives of 
appropriate size for preying upon primates were well established 
prior to the rise and diversification of primates, indicating that 
primates have been killing, suffering predation from, and com-
peting with snakes since their inception. Demonstrating how 
natural, cultural, and phylogenetic history can be combined to 
elucidate longstanding, clade-level predator-prey-competitor 
interactions, this study addresses the similarly interdisciplinary 
evolution of primate responses to snakes.

headland, T. n., and h. w. greene. 2011. Hunter-gatherers and other 
primates as prey, predators, and competitors of snakes. Proceed-
ings of the National Academy of Sciences of the United States of 
America (in press) doi:10.1073/pnas.1115116108.

Correspondence to: harry Greene, Department of ecology and evolution-
ary Biology, Cornell university, ithaca, new york 14853-2701, uSa; e-mail: 
hwg5@cornell.edu

Inducible Anti-Predator Phenotypes  
Not Expressed When Tadpoles are Exposed  

to Novel Predators 

 Invasive predators are a major threat to native wildlife, as 
indigenous species frequently lack appropriate defensive adap-
tations. However, it may sometimes be the case that native spe-
cies possess useful defensive mechanisms, but initially lack the 
instinct to employ them when faced with a novel predator. The 
authors of this paper examined how captive Iberian Green Frog 
(Pelophylax [Rana] perezi) tadpoles from Doñana National Park, 
southwestern Spain, responded to the sustained presence of the 
Red Swamp Crayfish (Procambarus clarkii), an invasive species 
introduced to Europe from the USA and demonstrated to prey 
on larval P. perezi. Tadpoles were collected from two lakes in the 
park, one with invasive crayfish present and the other without. 

Subjects were kept alone, with caged predators that had been 
fed tadpoles, or with unfed caged predators. Predators were ei-
ther dragonfly nymphs (Anax imperator; a native predator) or 
crayfish. Tadpoles were observed for activity patterns and sub-
sequent to the experiment, evaluated for pigmentation and sev-
eral morphological measurements. Finally, in a separate experi-
ment, pairs of tadpoles, one raised with tadpole-fed dragonfly 
nymphs and one raised without predators, were placed in a con-
tainer with free-ranging nymphs or crayfish to determine if any 
induced phenotype changes in the predator-exposed tadpoles 
confer increased fitness when faced with predators. Tadpoles 
raised under each dragonfly nymph treatment exhibited signifi-
cantly deeper tails and decreased activity time relative to con-
trols, and pigment in tadpole-fed nymph treatment was signifi-
cantly greater than observed in controls, while neither crayfish 
treatment differed from controls in any of these regards. This in-
dicates larval P. perezi are capable of developing an anti-predator 
phenotype when in the presence of native, but not introduced, 
predators. An analysis of variance revealed that while tail height 
and activity were slightly but significantly different for the two 
source populations, the two populations did not vary in their re-
sponses to the different treatments. Finally, while tadpoles with 
induced anti-predator phenotypes experienced 60% and 80% 
survivorship when exposed to crayfish and dragonfly nymphs, 
respectively, naive tadpoles experienced less than 10% survivor-
ship in both treatments. These findings show that even species 
with pre-adapted defenses to novel predators may not necessar-
ily have the innate behavior to make use of them.

gOmeZ-mesTre, i., and C. díaZ-Paniagua. 2011. Invasive predatory cray-
fish do not trigger inducible defences in tadpoles. Proceedings of 
the Royal Society B 278:3364–3370.
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Bd Genetic Diversity and Patterns of  
Virulence Revealed

 Recent research has uncovered much about the anuran 
pathogen Batrachochytrium dendrobatidis (Bd), including pat-
terns of frog susceptibility and potential biocontrol agents. How-
ever, evidence pointing to its genetic and geographic origin has 
remained elusive. The authors of this study used next-generation 
DNA sequencing techniques to reconstruct the mitochondrial 
and nuclear genomes of twenty Bd samples procured from sites 
where anurans have suffered Bd-implicated declines (North and 
Central America, Europe, and Australia) as well as a suspected 
source region (southern Africa). From across the nuclear ge-
nomes, 22,000 suitable single-base sites were genotyped for each 
sample for use in subsequent molecular analyses. These geno-
type datasets were subjected to phylogenetic analyses and the 
nuclear dataset was investigated for evidence of recombination. 
These analyses revealed three deeply divergent genetic lineages 
within Bd. In addition to a previously known widespread lineage 
(sixteen sites), the authors uncovered one new lineage occurring 
in both South Africa and on the Mediterranean island of Mal-
lorca (three sites) and another lineage restricted to Switzerland 
(one site). Members of the widespread lineage were found to be 
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>99.9% identical and exhibited fourteen likely positions of re-
combination in the nuclear genome. Phylogenetic analyses of 
the individual recombination units found them to have different 
genealogical histories; together with the evidence for recombi-
nation and low genetic diversity, the authors interpret these re-
sults to be evidence for a rare meiotic event leading to increased 
virulence and followed by range expansion. To test this hypoth-
esis, the authors exposed larval toads (Bufo bufo) to Bd of either 
the widespread lineage or one of the newly-discovered, localized 
lineages. Indeed, the toads in the widespread lineage treatment 
suffered significantly more mortality than those in the other 
treatment. The discovery of genetically divergent and apparently 
more benign Bd lineages might explain why some anuran com-
munities appear to coexist with Bd while showing no ill effects. 
These findings also reveal the potential dangers to society and 
biodiversity posed by rare meiotic events occurring in otherwise 
clonal organisms.

Farrer, r. a., and COlleagues. 2011. Multiple emergences of genetically 
diverse amphibian infecting chytrids include a globalized hyper-
virulent recombinant lineage. Proceedings of the National Acad-
emy of Sciences 108:18732–18736.

Correspondence to: rhys farrer, Department infectious Disease epi-
demiology, imperial College, london W2 1PG, united Kingdom; e-mail: 
r.farrer09@imperial.ac.uk

Ancient Mummy DNA Helps Uncover  
Contemporary Cryptic Crocodile

 As methods for obtaining DNA data have advanced, ancient 
samples have become increasingly available for molecular evo-
lution analyses. The authors of this paper incorporated DNA 
data from 34 pre-1973 historical samples (including eight Egyp-
tian crocodile mummies) and 48 contemporary samples into a 
range-wide molecular analysis of the Nile Crocodile (Crocody-
lus niloticus). They attempted to collect sequence data for two 
mitochondrial genes (12s and D-loop) for all samples as well as 
three additional mitochondrial and four nuclear genes for the 
contemporary samples (N ≥ 46) and outgroups (including six 
other Crocodylus). A phylogenetic analysis of the contemporary 
samples revealed a deep phylogenetic split within the species, 
forming two clades roughly corresponding to eastern Africa and 
equatorial western Africa; the eastern Africa clade was recovered 
as more closely related to the four New World Crododylus exam-
ined than to the western Africa clade. Close inspection of karyo-
type data revealed the two lineages possess different chromo-
some numbers, further supporting the distinctiveness of the two 
clades. The name Crocodylus suchus was determined to be the 
available name with priority for the western Africa clade (with 
the eastern clade retaining the name C. niloticus). When locali-
ties for the two species are separated into historical and contem-
porary maps, it is revealed that extralimital western localities of 
the C. suchus in the Nile River drainage basin (mostly Sudan and 
Egypt) have been extirpated during the last 30 years, leaving only 
the core distribution in areas of western Africa draining to the 
Atlantic Ocean (with possible remaining outliers in Chad and 
Uganda). This discovery answers an age-old mystery, as writings 
of Egyptian priests mention two crocodile forms, the smaller of 
which was preferentially used in ceremonies; as it turned out, all 

of the mummies were found to belong to C. suchus. As there is 
deep phylogenetic structure within each species (particularly C. 
niloticus), these findings underscore the importance of incorpo-
rating genetic structure into conservation plans, as solely protect-
ing a single, Africa-wide C. niloticus would risk losing important, 
locally adapted lineages. Future studies of this system should 
employ broader karyotype sampling and investigate morphology 
and behavior in light of these new phylogenetic discoveries.

hekkala, e., m. h. shirley, g. amaTO, J. d. ausTin, s. CharTer, J. ThOrB-
JarnarsOn, k. a. VlieT, m. l. hOuCk, r. desalle, and m. J. Blum. 2011. 
An ancient icon reveals new mysteries: mummy DNA resurrects 
a cryptic species within the Nile crocodile. Molecular Ecology 
20:4199–4215.
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Investigation into Enigmatic Montane Vipers 
Leads to the Erection of a New Genus

 New World pitvipers are a diverse clade containing many 
poorly known species. Known from only a handful of specimens 
each, the species Cerrophidion barbouri and Agkistrodon browni 
co-occur in the central highlands of the Mexican state of Gur-
rero. A. browni has remained allocated to Agkistrodon despite 
longstanding suspicion that it is actually conspecific with C. bar-
bouri (which, in turn, has undergone several generic reassign-
ments). To investigate the species limits within this system, the 
authors of this paper amassed all but three known specimens of 
these snakes and performed detailed morphological examina-
tions. Furthermore, they collected mitochondrial DNA sequence 
data for three A. browni and one C. barbouri, and along with 
previously published orthologous sequences from 50 other New 
World viperids, conducted phylogenetic analyses aimed at shed-
ding light on the phylogenetic placement of these snakes. Mor-
phological examination of the specimens revealed two distinct 
morphologies, each assignable to one of the two holotypes. In 
particular, the two hemipenial morphologies are radically dif-
ferent, and A. browni exhibits two unusual characteristics: large, 
unkeeled head scales and a prehensile tail. The phylogenetic 
analyses found the four focal samples to form a clade with the 
two species of the genus Ophryacus, montane Mexican snakes 
formerly placed in the genus Porthidium. C. barbouri and Ophry-
acus melanurus form a clade, which in turn is sister to A. browni. 
Because of morphological synapomorphies and the large genet-
ic distance between this clade and the remaining Ophryacus (O. 
undulatus), the authors decided to erect a new genus Mixcoatlus 
to contain these three closely related species. The authors close 
with a systematic revision of these four species, as well as the 
remaining Cerrophidion, and a discussion of the natural history 
of Mixcoatlus.

Jadin, r. C., e. n. smiTh, and J. a. CamPBell. 2011. Unravelling a tangle 
of Mexican serpents: a systematic revision of highland pitvipers. 
Zoological Journal of the Linnean Society 163:943–958.
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Florida’s Introduced Amphibian and Reptile 
Species Problem Documented and Analyzed

 In addition to a rich native herpetofauna, Florida (USA) 
boasts the world’s most extensive roll of non-native amphibian 
and reptile species. Before the impacts on native species can 
be evaluated or insights into the process of invasion can be re-
vealed, a systematic account of Florida’s historical and current 
introduced herpetofauna is required. The authors of this paper 
compiled information on Florida non-native reptile and am-
phibian species from literature, museum collections, and almost 
two decades of field surveys. Importantly, they restricted inclu-
sion to species for which a voucher specimen from Florida exists, 
as the literature is littered with uncorroborated claims of non-
native species in the state. In addition to verifying presence in 
Florida, the invasion status of species was determined (escaped, 
established, localized or widespread, rare or abundant). In this 
effort, the authors either documented for the first time or found 
evidence of advanced invasion status for 83 reptile and amphib-
ian species. In total, they documented vouchers for 137 species 
of non-native species. As 56 of these species are confirmed as 
established, the percentage of Florida’s introduced species that 
have become established (~40%) more closely resembles an is-
land ecosystem (such as Hawaii: ~50%) than a continental sys-
tem (where the rule of thumb is 10%). Of the established spe-
cies, 43 (77%) are lizards, which is interesting in light of Florida’s 
relatively depauperate native non-ophidian squamate fauna (17 
species). Further analysis of the data revealed that the pet trade 
was overwhelmingly responsible for the introduced species 
problem; indeed, ~23% of non-native species introductions can 
be traced back to a single animal importer. The authors discuss 
future problems invasive species could induce and compare 
Florida’s situation with that of Guam and their Brown Tree Snake 
(Boiga irregularis) problem.

kryskO, k. l., and COlleagues. 2011. Verified non-indigenous amphib-
ians and reptiles in Florida from 1863 through 2010: outlining the 
invasion process and identifying invasion pathways and stages. 
Zootaxa 3028:1–64.
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Patterns of International Python Trade  
Elucidated and Explained

 Hundreds of thousands of wild Python from Southeast Asia 
and sub-Saharan Africa enter the international market annually, 
destined for Europe, America, and East Asia. To investigate pat-
terns and trends in the python trade, the authors of this paper ac-
cumulated and analyzed pertinent data from the CITES wildlife 

trade database (http://www.cites.org). These data show the large 
majority of pythons originate from Southeast Asia (mostly Re-
ticulated Pythons, P. reticulatus) and these are mostly destined 
for the leather trade; African pythons (mostly Ball Pythons, P. re-
gius) are disproportionately destined for the pet trade. Addition-
ally, the African python trade experienced a steep decline about 
a decade ago, likely linked to changes in monetary exchange rate 
between destination (USA) and source. During this period, Asian 
python exports have increased, likely beyond sustainable levels. 
The authors suggest that the python pet and leather trades are 
affected differently by changes in global exchange rates; these 
observations coupled with differences in demographic conse-
quences (juveniles are sought for the pet trade while the larg-
est females are sought for the skin trade) should be considered 
when designing conservation efforts.

luiselli, l., X. BOnneT, m. rOCCO, and g. amOri. 2011. Conservation im-
plications of rapid shifts in the trade of wild African and Asian py-
thons. Biotropica (in press) doi: 10.1111/j.1744-7429.2011.00842.x.

Correspondence to: luca luiselli, environmental Studies Centre Demetra 
s.r.l., via olona 7, 00198, roma, italy; e-mail: lucamlu@tin.it
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Findlay Ewing Russell: 1919–2011

“Do you want some water for your dog?” I stopped as I heard 
the voice call down from the road. It was a hot August afternoon 
in southeastern Arizona, and we were walking up the South Fork 
Cave Creek Canyon Road from Portal toward the Forest Service 
building. Looking up, I saw Dr. Findlay Russell standing at the 
driveway of his home, the Bar-M Ranch. As my black Labrador 
downed several gallons of water, Russell invited us back to join 
him that evening for “drinks on the veranda.” Over daiquiris, 
with the spectacular Chiricahua Mountains as the backdrop 
for an impressive sunset, Russell talked of 
snakes, venoms, academia, and the des-
ert. For this budding toxinologist, it was a 
rare opportunity to discuss science and life 
away from the hustle and constant inter-
ruptions that have characterized much of 
life since, and I have never forgotten Rus-
sell’s mentoring and friendship at such a 
critical point in my early graduate career 
nearly three decades ago.

Findlay Ewing Russell was born in San 
Francisco on 1 September 1919, to Wil-
liam and Mary Jane Russell, but he spent 
most of his early years growing up in Los 
Angeles. As detailed in the Oral History 
Project at California Institute of Technol-
ogy (Caltech) Archives (Cohen 1994), he 
attended grammar school at Santa Barbara 
Avenue Grammar School and then completed his public educa-
tion at Foshay Junior High School and Manual Arts High School. 
Like many of us “herper types,” he had an interest in venomous 
and poisonous animals in high school, an interest that would lie 
dormant but not dissipate. Awarded a scholarship after graduat-
ing, he initially attended the University of Southern California 
(USC) but finished his bachelor’s degree at Walla Walla College in 
Walla Walla, Washington. He worked for a short time as a chemi-
cal engineer in Ohio and then joined the Army during the Second 
World War, serving as an army medic in the Okinawa Campaign. 
He received a Purple Heart and two Bronze Stars during his time 
in the military and left in 1946 after an injury. At this time, he 
decided to enter medical school where he completed his initial 
medical training at USC before transferring to Loma Linda Uni-
versity to finish his MD in 1952.

Russell was a Caltech research fellow from1951–1953, during 
which time he initiated research on stingray venom, work that 
was later supported by the Office of Naval Research. This early 
work marked the beginning of his professional research with 
venoms and venomous animals, research which would take 
him around the world and involve him in refining treatment 
of one of the most enigmatic and difficult to manage medical 

emergencies: snakebite.  In addition to his research duties (and 
numerous practical jokes on fellow students and faculty), he 
sought to improve the social life of students and peers by teach-
ing ballroom dancing; Russell and Dr. Albert Tyler also organized 
dances and invited female students from nearby Pasadena City 
College to join them. In 1951, Russell worked as an intern at the 
Los Angeles County General Hospital, and in 1953 he accepted a 
position at the Huntington Institute of Medical Research at the 
Henry Huntington Hospital in Pasadena. He remained at Hun-

tington until 1955, when he received a profes-
sorship at USC. He was at USC for over thirty 
years, serving as professor of neurology, biol-
ogy and physiology and as director of the Lab-
oratory of Neurological Research and Venom 
Poisoning Center at Los Angeles County-USC 
Medical Center. 

At the Center, he was intimately involved 
in the treatment of venomous bites. The tre-
mendous population growth in southern Cali-
fornia at that time meant that encounters with 
biting and stinging creatures were inevitable 
and increasing. A relatively common prob-
lem, particularly in the nearby southern Mo-
jave Desert communities, was the treatment 
of black widow spider (Latrodectus hesperus) 
bites on rather delicate parts of the male anat-
omy, received while using outdoor toilet facili-

ties. In those days before well-established regional Poison Cen-
ters, Dr. Russell served as an important consultant and source 
of information on emergency treatment for envenomations, and 
he became a leading world authority on the treatment of snake-
bite. Fortunately for me, and my bewildered attending physi-
cian, Russell was only 45 minutes away from the hospital where I 
received treatment for an all-too-close encounter with a neonate 
Southern Pacific Rattlesnake (Crotalus oreganus helleri) when I 
was a teenager. Although I did not know him personally then, I 
benefited from his near proximity and the treatments developed 
to aid my recovery.

While at USC, in spite of his considerable workload and in 
addition to his medical degree, Russell somehow found the time 
to earn a PhD in English. He also began work on his house in Por-
tal, Arizona, spending as much free time as possible at his ranch 
there, away from the demands of emergency medicine, research, 
teaching, and other duties which occupied his life in Los Ange-
les. By the early 1980s, in fact, the call of the desert proved to be 
too much to resist. Russell joined the faculty of the University 
of Arizona College of Pharmacy in Tucson in 1981, where he re-
mained until his retirement in 2006.

Russell was the first president and a founding member of the 
International Society of Toxinology (IST) in 1962. He and col-
leagues coined the term toxinology to distinguish this branch of 
study from the broader field of toxicology, and the society they 
established is dedicated to the study of venomous animals and 
their venoms, as well as toxic and poisonous plants, microbes, 
and fungi. Russell helped establish the Society’s journal Toxicon, 
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which published its first issue in October 1962. He was edi-
tor of Toxicon from its inception through 1969, when Dr. Philip 
Rosenberg assumed that role. He was a frequent contributor to 
the new journal, with more than 80 publications over a 35-year 
span; his first paper in Toxicon was published in the inaugural 
issue in 1962 (Russell et al. 1962), and his last was published in 
1997 (Russell 1997). His many contributions to the Society were 
commemorated at the 17th meeting of the European Section of 
the IST held in September 2011 in Valencia, Spain. When the IST 
hosts its 17th World Congress on Animal, Plant and Microbial Tox-
ins in Honolulu, Hawaii in 2012, Russell would undoubtedly be 
pleased with the venue and to see how the Society has grown and 
matured over its 50-year history.

From his first publication listed in PubMed in 1953 to his 
last in 2006, he published over 160 papers on a variety of topics 
concerning venomous animals and their venoms, and enven-
omations. He also contributed many chapters on venoms and 
treatment of envenomation in medical, pharmacological, and 
toxicological textbooks. Russell published numerous books, and 
edited many more, but the book most familiar to herpetologists, 
physicians, and toxinologists is Snake Venom Poisoning, pub-
lished in 1980 (and reprinted in 1983 with corrections). Though 
nearly 30 years old, this classic text still contains much useful 
information on the basic biochemistry of venoms, sequelae of 
envenomation, and treatment of snakebite (if one overlooks the 
rather bizarre treatment of “Hobbies” at the end of the book). In 

this landmark publication, he made a strong case for avoiding 
fasciotomy as a routine treatment for severe edema/swelling of-
ten accompanying rattlesnake and other viper bites, and he was 
a tireless champion for the use of massive quantities of antive-
nom to counter the necrotizing and potentially fatal outcome of 
snakebite and other envenomations. Though there have been 
many changes to emergency health care and tremendous im-
provements in supportive treatment, the basic approach advo-
cated by Russell remains the standard for treatment of snakebite.

Over the course of his life, Russell was the recipient of numer-
ous awards and recognition, including the receipt in 1974 of the 
Skylab Achievement award for his work with NASA. He received 
an Honorary Doctor of Laws degree from the University of Cali-
fornia, Santa Barbara, in 1989. In 1992, the University of Arizona 
College of Pharmacy established the Findlay E. Russell Distin-
guished Citizen Award in his honor and named him as the first 
recipient. He was made an Honorary Member of the Society of 
Toxicology in 2000 and was awarded the Loma Linda University 
Alumnus of the Year in 2011. He was a Fulbright Scholar, a visit-
ing professor at many universities throughout the world, and a 
consultant for the World Health Organization, Doctors Without 
Borders, and the National Science Foundation.

Russell passed away in Phoenix, Arizona, on 21 August 2011, 
just shy of his 92nd birthday. Less than a month before, I had 
again stood on the porch of his ranch in Portal, this time to pick 
up reprints and photographs from Dr. Russell’s work given to me 
by his son, Mark Russell. Standing there that late summer after-
noon, I had the opportunity to reflect once more on the career 
of a man who was a tremendous influence in his field of medical 
toxinology. Like many, Findlay was a complex person, at times 
brilliant beyond imagination, at other times arrogant beyond 
belief. He could rapidly alternate between astonishing and vex-
ing to his colleagues. However, his contributions to the field of 
toxinology were beyond question. I found him to be a consider-
ate and intellectually stimulating individual, and I am grateful 
to have had the opportunity to know him. He is survived by his 
children—Christa Russell Cessaro, Sharon Russell Boyle, Robin 
Russell, Connie Russell Lane, and Mark Russell—as well as ten 
grandchildren, and one great-grandson.

 Acknowledgments.—I thank Mark Russell, David A. Warrell, An-
thony T. Tu, Barney Tomberlin, William Hayes, Kent Beaman, and 
Alan Leviton for sharing thoughts about and photographs of Findlay 
Russell, and Kaye Holman for editorial improvements of the manu-
script.
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View from the porch of Bar-M Ranch, looking up the South Fork of 
Cave Creek Canyon, Chiricahua Mountains, Arizona, 2011.
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Wilmer Webster Tanner: 17 December 1909 — 28 October 2011

Childhood and Youth.—Wilmer Tanner was born the fourth 
of five children to John Myron and Lois Ann Stevens Tanner in 
Fairview, Sanpete County, Utah. His family lived in an adobe 
house in town, but each summer moved north to the family’s 
ranch in Indianola Valley. The family would work here during 
the summers and return each fall to the “village.” Wilmer’s tasks 
included tending milk cows, pigs, chickens, and by age 6 or 7, 
moving cows to pasture each day and returning them to corral 
each evening. He and his siblings were also responsible for feed-
ing lambs, feeding chickens/gathering eggs, keeping the wood 
box filled, separating milk from cream in a 
spinning “bole” (that brought cream to the 
top), and caring for the work horses.

Wilmer has noted in his autobiography 
(Tanner 1993) and in my interviews with him 
in the late 1990s for his ASIH-sponsored bio-
graphic “Historical Perspectives” (Sites and 
Stewart 2001), several “stand out” events in 
his youth. In his pre-teen years, two elderly 
Ute Indian women living near Fairview 
taught him how to gather and roast pine 
nuts (from the native piñon pine), and he 
continued this activity for some time after all 
Native Americans left the Indianola Valley. 
At about the same time he was learning to 
fish from his older brother Ray, and at age 12 
his dad gave him a 22 Remington pump rifle 
and taught him to shoot ground squirrels in 
the grain fields. Wilmer soon learned to hunt 
sage grouse, cottontail rabbits, and snowshoe hares, and field-
dressed all for the family kitchen. He remained passionate about 
hunting and fishing throughout his life, and was certain that both 
fostered his deep interest in nature at an early age. 

Wilmer attended school for a few months during the war 
years (1917–1918), in a one-room building in which grades 1–6 
were taught by a single teacher who apportioned some time of 
each day to each of the six grades. Because of Wilmer’s chores 
on the ranch, these early school years were not very rewarding; 
little time was available for study and he struggled up until the 6th 
grade. His post-6th grade education was more stable and enjoy-
able; his grades improved, and as he moved through high school 
in church and school social functions, athletics (basketball, 
football, track & field, and swimming), and student government 
activities. Wilmer contracted scarlet fever and missed his high 
school graduation ceremony in April 1929. 

In this same year Wilmer was called to serve a mission in 
Holland, an expectation for young men in the Church of Jesus 
Christ of Latter Day Saints (LDS, or “Mormon”). He postponed 
college and traveled to Europe via trains to Chicago and New 
York City, then by ship to Southampton, UK, and he arrived in 
Rotterdam on 13 December 1929. Here he served for 29 months 

and returned home in March 1932. During this time he recorded 
tremendous personal growth; he attained fluency in Dutch via 
“total immersion,” and an in-depth understanding of Dutch and 
European culture and history. He credits this experience as one 
of singular importance in learning how to listen to and respect 
other points of view, and to work with different groups of stake-
holders to achieve long-term goals. 

Formal Academic Studies.—Wilmer returned to “years of 
desperation” in Utah, and although he began his college studies 
at BYU in the winter of 1932, he had to drop out and return to 

ranching for a while to help his family pay 
off debt. He returned in the fall of 1933, and 
despite the constant struggle for financial 
support (“too many B grades”), he enjoyed 
university life. By the winter of 1934, he 
was certain that his future was somewhere 
in science, and graduated with a BA in the 
spring of 1936 with a major and minor in 
Zoology and Geology, respectively. 

While at BYU Wilmer met and married 
Helen Brown on 4 January 1935, and re-
cords his 60-yr marriage to Helen and their 
three children, Lynn, David, and Mary Ann, 
as his most enduring achievement. Wilmer 
attributed his academic and professional 
success to Helen’s constant encouragement 
and in some cases her active participation; 
he was devastated by her death in 1995. He 
nevertheless maintained his academic and 

professional activities, and eventually married again (at age 90); 
his second wife was Otella Tyndal Devey, and she died in 1999.

Wilmer entered the BYU graduate program in Zoology to 
begin work on a MS degree in the fall of 1936. By 1938 he had 
completed this degree with a thesis on the snakes of Utah (Tan-
ner 1939a,b; 1940, 1941; Tanner and Tanner 1939), but again he 
and Helen had to work to pay off debt. Wilmer wanted to pursue 
further graduate work, but the US entry into World War II and 
restrictions on tires, gasoline, etc., made travel impossible, so 
he took a teaching job at Provo High School while Helen worked 
in a Provo laundry for $7/week to help make ends meet. Wilmer 
spent parts of some summers at the Friday Harbor Marine Lab 
and the University of Michigan, and by late 1945, he could plan 
again for PhD studies. 

In the fall of 1946 Wilmer started his graduate program at 
the University of Kansas, after being given a one-year leave from 
his teaching contract. For financial reasons, Helen and the three 
children remained in Provo for the first year of Wilmer’s graduate 
program, but moved to Lawrence in June 1947. Wilmer’s thesis 
advisor was Edward Harrison Taylor, and Taylor suggested to 
Wilmer a possible PhD project—a comparative study of throat 
anatomy and musculature of Mexican and Central American 
plethodontid salamanders. Wilmer completed his research by 
June 1949, and in August he defended his research and filed his 
dissertation (published three years later; Tanner 1952). He si-
multaneously received a contract to teach Zoology at BYU and 
moved his family back to Provo. 

Development of an Interest in Herpetology.—In the last year 
of his BA program at BYU, Wilmer enrolled in a Herpetology class 
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taught by his brother, Vasco M. Tanner. Vasco was the oldest of 
Wilmer’s siblings, and at 17 yrs his senior, he was Wilmer’s role 
model. Vasco had earned a PhD from Stanford under the famous 
ichthyologist David Starr Jordan, and joined the BYU faculty in 
the early 1920s, where he founded the zoological natural history 
collections and ultimately the Department of Zoology and Ento-
mology (Welsh 2012). Vasco took his Herpetology class to a snake 
den on the west side of Utah Lake (near the present town of Lehi) 
in May 1936, where Wilmer collected the third specimen of Hypsi-
glena torquata (now H. chlorophaea) recorded in Utah, and at this 
point he was encouraged by Vasco to consider additional study 
in herpetology. Wilmer had focused his undergraduate studies on 
training for a possible career as a forester or a park naturalist, in 
part because this was an easy extension of the outdoor skills he 
had acquired in his youth. However, during the Great Depression, 
people were laid off in these professions, and early in Wilmer’s 
MS program, Vasco advised him that he (Vasco) was working in 
the areas of Entomology and Ichthyology, and that another re-
cently hired zoologist (Lynn Hayward) was working in Mammal-
ogy and Ornithology, but that Herpetology was open throughout 
Utah and the Great Basin region, and much work was needed. So, 
heeding the advice of his older brother, Wilmer settled on doing 
the snakes of Utah for his MS thesis, and his career path was set.

Throughout his autobiography and during his oral interviews 
with me, Wilmer referred to early encounters with Joseph R. 
Slevin at the California Academic of Sciences, Laurence Klaub-
er’s willingness to loan his full collection of Hypsiglena, and E.H. 
Taylor’s support of Wilmer’s taxonomic and revisionary studies 
of this genus in parallel to his throat anatomy work on salaman-
ders. Others who had very positive influences on Wilmer’s her-
petological career included Helen Gaige, Norman Hartweg, Carl 
Hubbs, and Albert H. Wright.

Professional Life and Contributions.—Wilmer’s early aca-
demic career was characterized by heavy teaching loads (three 
classes per semester), and a zoology faculty that included his 
brother Vasco, D. Elden Beck, and C. Lynn Hayward. Wilmer’s 
group in the Department of Zoology & Entomology was soon 
joined by entomologists Stephen L. Wood and Dorald M. Allred; 
as a group they taught a range of courses that spanned the en-
tire breadth of zoology. During this time Stanley L. Welsh and 
other botanists were joining the Department of Botany & Range 
Science, and together the botanists and zoologists (all field-ori-
ented) built representative collections of animals and plants as 
part of their research programs. At higher administrative levels 
there was no real support for or recognition of these activities 
for decades, but in the late 1960s and 1970s, BYU began a slow 
transition from a teacher-preparation institution to a bona fide 
teaching and research institution.

In herpetology, Wilmer and other BYU faculty conducted 
what research they could on their own time and out of their own 
pockets, while carrying heavy teaching loads. Wilmer’s regular 
classes included general biology, general zoology, vertebrate 
anatomy, herpetology, and genetics, among others. Financial 
constraints limited his meeting attendance to regional events in 
his early academic career, and even these had to be covered from 
personal funds. 

Things changed on 31 January 1960, when Chapman Grant 
turned over editorship and all materials pertaining to Herpetolog-
ica to Wilmer, at a time when both the journal and its sponsoring 
society, The Herpetologists’ League (HL), “were desperately on 
the brink of self-destruction through exhaustion and frustration” 
(Smith 1986; p. 21). Wilmer served as editor of Herpetologica for 

eight years (1960–67), secured financial support from BYU for 
moving all HL records and back issues of the journal from south-
ern California to Provo, provided storage space and secretarial 
help to re-organize this material, and BYU printed the journal 
at cost for the first six years after the transfer (1960–65). Despite 
having sought such a transfer, Grant could never really “let go” of 
the journal, and still regarded Herpetologica as his alone, and the 
HL as an adjunct irrelevant to the ownership and publication of 
the journal. Smith described Grant as hovering “like a wounded 
black spirit” over Wilmer (1986; p. 21) as the two fought over sur-
vival of the HL as the official sponsor of the journal. By August 
1960 things had settled sufficiently for Wilmer to call a meeting 
of the HL officers at BYU to chart a future course for both the 
society and the journal.

Grant considered this an abrogation of an “agreement” he 
had with BYU (which never existed) to publish the journal insti-
tutionally (as a BYU publication) while continuing all of his poli-
cies, and he continued to make things difficult for both BYU and 
the HL. However, by the end of Wilmer’s 8-yr stint as editor, the 
“Tanner Era” (Smith 1986) was credited with several major ac-
complishments, including: cessation of the newsletter, addition 
of covers and increase in number of pages for each issue, autho-
rization of an editorial board to assist the Editor-in-Chief, enact-
ment of a new constitution and bylaws for the society, initiation 
of a student paper award, and initiation of the “Herpetological 
Monographs” series. This last decision did not materialize until 
revived in 1977, and the first monograph was published in 1982.

The HL and Herpetologica had shifted from a “one man show” 
to professional society, and after Wilmer stepped down as editor, 
he served as HL Vice-President for two years, President for two 
years, and as a member of the Executive Council for six more 
years. This total of 18 yrs of service (1960–77) to the HL was lon-
ger than any other officer (Grant served from 1946–59) except for 
Peter Chrapliwy (Index Editor from 1956–1979). In the late 1970s, 
Wilmer was assisted by one of his PhD students, Nathan Smith 
(the life science librarian by BYU), in the sale of back issues of 
Herpetologica and other HL publications, when both served un-
officially as publications secretaries of the HL. By the late 1960s 
and early 1970s the HL was facing competition “from an exu-
berant, innovative new national herpetological society (SSAR), 
which indeed the League attempted to discourage from advance-
ment from regional to national status . . . , because it was thought 
that the country could not support two national herpetological 
societies” (Smith 1986; p. 31). The HL’s prediction was close to ac-
curate as the SSAR grew rapidly to the detriment of the HL, which 
saw a slump in membership and came close to bankruptcy. Only 
Wilmer’s organization of “. . a massive publicity campaign (using 
a text and design supplied by Kraig Adler) to sell back issues of 
Herpetologica, bringing in some $12,000, averted bankruptcy. For 
the second time Tanner rescued the League” (Smith 1986; p. 31). 

Dediction of a Natural History Museum at BYU.—By the early 
1970s it became apparent that the biological collections then 
housed with the departments of Zoology and Entomology (ar-
thropods, reptiles and amphibians, birds, and mammals), and 
Botany (the herbarium of dried, pressed, and mounted plants) 
required a centralized location apart from those departments. 
Given a history at BYU of departmental collections being degrad-
ed and sometimes destroyed by non-research related activities, 
the rationale for a change in administration of the collections was 
justified on the basis of their long-term security. About 1970, Pro-
fessor of Botany Kent McKnight was given the task of exploring 
options for a collections facility separate from the departments. 
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McKnight soon moved away, and Wilmer was chosen as his suc-
cessor, and quickly recruited Stephen Wood (curator of insects 
and related groups) and Stanley Welsh (curator of the herbarium) 
as the committee members. They worked together to outline 
goals and procedures for organization of a separate entity to ini-
tially oversee, and ultimately house the collections.

By 1972 this committee had guidelines established when a 
letter arrived at the BYU Development Office where Helen Tan-
ner was working as a secretary. The letter was from Seattle busi-
nessman Monte L. Bean, who had amassed a collection of trophy 
animal mounts as a result of several decades of big game hunt-
ing around the world. Bean was offering to donate his trophy 
collection to BYU, but the administration had no interest and 
his letter was discarded. Helen saw the letter and with permis-
sion, retrieved it and showed it to Wilmer. Wilmer saw at once a 
possible opportunity to secure support for a separate facility to 
permanently house the animal and plant collections. With per-
mission, Wilmer contacted the Bean family, and soon he and 
Helen were personally meeting with the Bean family, and shortly 
thereafter Bean’s trophies arrived and were displayed temporarily 
in a portion of the Grant Library. The east end of the library read-
ing room housed the herbarium, while the life sciences building 
housed the insect-arthropod, herpetology, bird, and mammal 
collections (under extremely cramped conditions). Wilmer and 
Monte, and members of the committee, worked together to de-
fine what would be required; a new building on the BYU campus 
large enough to house all of the research collections in a single 
place. Monte both listened and agreed, and he, Wilmer’s commit-
tee, and personnel from the BYU Physical Plant office, worked 
together to draw up plans for this facility. The blueprint was pre-
sented to and approved by the Bean family, and construction 
began in the mid-1970s. The Bean family donated $3.5 million 
for construction of, and to establish an endowment fund for, the 
museum. The Monte L. Bean Life Science Museum was occupied 
in the autumn of 1977, and officially opened in the spring of 1978. 

Wilmer served as the Bean Museum’s first director (1977–79), 
and today it houses research collections of arthropods (mainly 
insects and crustaceans), mollusks, Antarctic “meio-fauna,” 
birds, mammals, amphibians & reptiles, fishes, vascular plants, 
mosses & lichens, and fungi. These collections are curated by 10 
faculty from two academic departments holding formal curato-
rial assignments. The largest collections (arthropods, vascular 
plants, vertebrates) are now overseen by PhD-level collections 
managers, and the museum manages several dedicated endow-
ments for support of curation and collections-based research. 
For his pivotal role in securing support for the Bean Life Sci-
ence Museum, Wilmer was given the W. Frank Blair Award by the 
Southwestern Association of Naturalists in 2004, for “outstand-
ing contributions to the study of natural history.”

In 1985, then-BYU president Jeffery Holland requested all 
academic departments to develop goals for building research 
excellence in a small number of “focal areas,” which were to be 
chosen and justified on the basis of BYU’s strengths and limi-
tations. I was a member of the committee set up to draft such 
a plan for the Department of Zoology, and the presence of the 
Bean Museum made it easy for us to argue for a “directed hir-
ing policy” centered on a museum-based evolutionary biology 
research focus. Wilmer was delighted when the Zoology Depart-
ment adopted this plan (in 1986–87), and he was also proud of 
the fact that Zoology and Botany both retained a full comple-
ment of field-oriented natural history courses (the “-ology” 
courses), and that museum endowments continued to grow.

Wilmer’s Research Contributions in Herpetology.—Wilm-
er’s research career includes 130 publications spanning 60 yrs 
(1939–1999) (http://mlbean.byu.edu/ResearchCollections/Col-
lections/ReptilesandAmphibians.aspx), and focused mainly on 
systematics, anatomy/morphology, and ecology of a wide vari-
ety of taxa. Major foci included studies of the throat musculature 
of ambystomatid and plethodontid salamanders, the myology 
and osteology of iguanid lizards, taxonomic studies of the genera 
Crotaphytus and Hypsiglena, and the herpetofauna of western 
Chihuahua. As a result of a multi-year contract between BYU and 
the U.S. Atomic Energy Commission for ecological studies of the 
Nevada Test Site, Wilmer and his students completed a number 
of autecological studies of several desert lizards. His systematic 
studies included descriptions of about 50 new genera, species, 
and subspecies. These include two new genera—the plethodon-
tid salamander Lineatriton (Tanner 1950) and the colubrid snake 
Eridiphas (Leviton and Tanner 1960; but see Mulcahy 2008)—
and the rattlesnake Crotalus lannomi (Tanner 1966).

The five living current and former directors of the Bean Life Science 
Museum gathered in 2008 for this photo.  From left to right: Dr. Larry 
St. Clair (present director), and past directors Drs. Stanley Welsh, 
Wilmer Tanner, Richard Baumann, and Duane Smith (these are not 
arranged in any chronological order).
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Wilmer Tanner examining Bean Museum’s bird egg collection, ca. 
1978. Courtesy of M. L. Bean Museum, Brigham Young University.
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Wilmer’s legacies.—Wilmer notes in his autobiography (Tan-
ner 1993) that, outside of family, he was most proud of four pro-
fessional accomplishments. In chronological order these are: 1) 
earning a PhD under E. H. Taylor at KU; 2) securing a teaching 
position at BYU, implementing a research program at a time 
when it was not supported or appreciated, and building a size-
able collection of amphibians and reptiles (Edwards 1975); 3) 
describing the novel genera Lineatriton and Eridiphas; and 4) 
securing support from the Bean family to build and endow a 
natural history museum on the BYU campus.

Long after official retirement Wilmer continued to work in 
the museum several days/week, even into his late 90s. The mu-
seum annually sponsors two guest lectureships and a Christ-
mas party, and even at age 100, in a wheel chair and on oxygen, 
Wilmer faithfully attended all such events. For invited seminars 
he made certain that his family seated him near the front row in 
the Tanner Auditorium (which was officially dedicated to him), 
so that he could hear the speakers, and he always had questions, 
regardless of the topic. 

I can think of no better tribute to Wilmer than this quote from 
E. O. Wilson’s foreword in a recent book dedicated to field biol-
ogy and field notes (Canfield 2011): “If there is a heaven, and I 
am allowed entrance, I will ask for no more than an endless liv-
ing world to walk through and explore. I will carry with me an 
inexhaustible supply of notebooks, from which I can send back 
reports to the more sedentary spirits (mostly molecular and cell 
biologists). Along the way I would expect to meet kindred spirits 
. . . .” Wilmer, you’ll be in great company! 

 Acknowledgments.—I thank Drs. Larry St. Clair and Stan Welsh, 
Director and Curator Emeritus of Botany, respectively, in the Bean 
Life Science Museum, and the Tanner family for their assistance in 
compiling this tribute.
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herpetology at the Zoologisches forschungsmuseum 
Alexander Koenig (ZfmK), bonn, Germany
 German natural history museums and particularly their her-
petological research sections and collections have been briefly 
reviewed and described for a US museological readership by 
Crumly (1984) who started his overview with the Zoologisches 
Forschungsinstitut und Museum Alexander Koenig (ZFMK), to-
day renamed as Zoologisches Forschungsmuseum (= Zoological 

Research Museum) Alexander Koenig (Fig. 1). More than a quar-
ter of a century afterwards it seems appropriate to give a short 
update. Among the German natural history museums with a sig-
nificant herpetological collection, ZFMK—having been founded 
in 1900—is by far the youngest and, on average, one century 
younger than those in Berlin (ZMB), Dresden (MTKD), Hamburg 
(ZMH), Frankfurt am Main (SMF), Munich (ZSM), and Stuttgart 
(SMNS). Moreover, a dedicated curatorship for ZFMK’s her-
petological section has been in place only since 1951. Another 
distinction from the aforenamed institutions is that the scope 
of ZFMK comprises only zoology, i.e., there are no geological, 
botanical, and paleontological collections. In the herpetological 
collection, however, there are a few exceptions concerning single 
specimens of mid-Tertiary amber-preserved lizards and some 
subfossil skeletal material, both including type specimens.
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Within zoology, Museum Koenig has focused on arthropods and 
vertebrates. From the latter, ornithology has the longest tradition 
at ZFMK because the founder of the Museum, Alexander Koenig 
(1858–1940), had his main interest in ornithology since child-
hood. He was the son of a family of German immigrants to Rus-
sia where his father, Leopold Koenig, was the first to introduce 
sugar beets to Russia and subsequently created an imperium of 
sugar factories all over the Russian empire, centered in St. Peters-
burg. On the occasion of a holiday tour to Germany, the Koenig 
family visited Bonn and was so pleased by the mild climate of the 
Rhine River valley that Leopold Koenig decided to take residence 
in Bonn. The house he bought was situated on the Rhine River 
and was a representative villa that many decades later became 
famous as the “White House of Bonn” (Fig. 2), viz. the residence 
of the federal presidents of West Germany after World War II 
when Bonn had become the capital of the first Federal Republic. 
Its later and still current name is “Villa Hammerschmidt.” Since 
the reunification of Germany, when capital status, government 
and parliament moved back to Berlin, Bonn retained a status as 
“Bundesstadt” (= Federal City) and this building, parental home 
of Alexander Koenig, is now the second residence of the German 
Federal President. 
 Alexander Koenig was six years old when he moved with his 
parents from St. Petersburg to Bonn. He soon developed a nearly 
fanatical interest in collecting natural history items, particularly 
bird nests and eggs, subsequently also the birds themselves. After 
having finished high school, he studied zoology and achieved a 
doctoral degree and subsequently also received the title of pro-
fessor. Following the death of his father, Koenig used part of his 
inheritance to build a museum to (1) accomodate his large col-
lections in a proper way, and (2) to make them partly accessible 
to the public. Although construction began in 1912, the building 
was not finished and did not open for the public until 1934, due 
to World War I and the consequences for Germany in those years 
(Fig. 1). As noted above, the first herpetological curatorship was 
opened by A. Koenig’s successor Adolf von Jordans in 1951. Karl F. 

Buchholz (1911–1967) worked first in the herpetological section, 
followed by Ulrich Gruber (born 1932) who left ZFMK in 1971 for 
the museum in Munich (ZSM). Both concentrated on the herpeto-
fauna of southern Europe, mostly of the Aegean Islands of Greece. 
Curatorship by Wolfgang Böhme was held from 1971–2010, and 
was replaced by Dennis Rödder following his retirement. Böhme 
continues to work in the collection and guide students as Emeri-
tus Curator of Herpetology on a voluntary basis.
 Since 1951, there was always only one permanent curator 
post in ZFMK’s herpetology section, along with a single support 

Fig. 2. “Villa Hammerschmidt,” parental house of Alexander Koenig 
and later the residence of the German Federal Presidents.

Fig. 1. Museum Alexander Koenig, Bonn.
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technician. Since 1978, technician position was filled by Wolf-
gang Bischoff (born 1945), who previously worked at the Magde-
burg Museum in East Germany (former GDR). From 1978–pres-
ent, further help and invaluable support has been provided by 
Ursula Bott (born 1957) although she was originally attached 
to the ichthyological section. Two long-term focal points of re-
search involved genital morphology in lizards, together with bio-
diversity studies on amphibians and reptiles in West and Central 
Africa. Other projects included the compilation of the current 
knowledge within a treatise of European reptiles, and check-
lists including synonymies/chresonymies of chameleonid and 
varanid lizards. Side projects dealt with aspects of Tertiary and 
Pleistocene fossils including lizards embedded in amber, and the 
history of herpetology has also become an important area of in-
terest. Recently, bionics (surface properties of lizards) became a 
topic of research for ZFMK’s herpetology section, in cooperation 
with the Technical University of Aachen.
 Since 1988 (when the senior author received his habilita-
tion degree, i.e. the right to supervise graduate students in his 
own responsibility), the number of persons working on herpeto-
logical topics constantly increased. Apart from the 125 masters 
students who finished their theses under Wolfgang Böhme’s su-
pervision, there are 38 PhD students who successfully received 
their doctoral degrees. Of these, 30 worked with herpetological 
subjects, among them quite a number of well-known herpetolo-
gists (see below). Currently, the team comprises two postdocs, 
nine PhD students, and numerous bachelor, masters, and di-
ploma candidates. The topics of their projects are manifold 
and have included, for example, studies on diversity, systemat-
ics, and biogeography of amphibians and/or reptiles of several 
tropical countries, such as Bolivia (Jörn Köhler, Lutz Dirksen, 
Steffen Reichle, Dirk Embert), Tanzania (Patrick Krause), Rwan-
da (Harald Hinkel), Madagascar (Frank Glaw, Miguel Vences), 
Vietnam (Thomas Ziegler, Nguyen Quang Truong), and Indone-
sia (Mark Auliya, André Koch); taxonomy, phylogeography, and 
phylogeny of various squamate groups such as cordyliform liz-
ards (Mathias Lang), scincid lizards (Patrick Mausfeld, Andreas 
Schmitz), chameleons (Nicolà Lutzmann), uromastycine agamid 
lizards (Thomas Wilms), agamine agamid lizards (Philipp Wag-
ner), monitor lizards (Hans-Otto Becker, Thomas Ziegler, André 
Koch, Evy Arida), boid snakes (Eunectes: Lutz Dirksen; Cala-
baria: Nicole Ernst), psammophiid snakes (Frank Brandstätter); 

autecology of amphibians and reptiles, both Palearctic and Af-
rotropical (Peter Heimes, Kirsten Osenegg-Leconte, Sigrid Lenz, 
Stephan Kneitz, Birgit Blosat, Daniel Ortmann); snake behavior 
(colubrids: Thomas Kölpin, psammophiids: Stéphanie de Pury); 
and more recently, evolution of environmental niches, assessed 
by means of species distribution modelling as well as assess-
ments of invasive potentials in amphibians, reptiles, and other 
groups (Dennis Rödder).
 ZFMK is able to provide a variety of important technical re-
search facilities which are organized as central services open 
for all research sections of the institute. ZFMK was the first and 
is the only one among the German natural history museums 
having its own animal house, including a small greenhouse, as 
a facility to keep live animals for various purposes under prop-
er conditions. As a matter of fact, this facility has been always 
nearly exclusively used by the herpetology section. Apart from 
its function as a quarantine station for reptiles kept in the mu-
seum’s public vivarium, the animal house offers possibilities to 
work on behavior and reproductive biology of both amphibians 
and reptiles, and has played an important role in a number of 
masters and doctoral theses. A sound laboratory with a modern 
computer equipment serves to analyze animal voices including 
those of anuran amphibians. ZFMK’s Scanning Electron Micro-
scope (SEM), model Hitachi S-2460N, has often been used and 
is still in intensive use to investigate ultrastructure of reptilian 
skin, and a modern digital x-ray machine (Faxitron X Ray, Mod-
ell LX60) permits acquisition of anatomical (mostly osteological) 
data without destroying complete specimens. 
 The most important acquisition, however, is that ZFMK was 
allowed by the regional government of Nordrhein-Westfalen (the 
German federal state in which Bonn is situated) to create its own, 
new center for molecular biology (called “zmb”) with several sci-
entists and additional technical staff that offers central services 
for all taxonomic sections of ZFMK, including herpetology. It 
comprises several modern molecular laboratories (Fig. 3), a bio-
informatics lab, and good computing capabilities.
 ZFMK’s herpetological collections comprise currently ca. 
100,000 specimens, 93,000 of them being catalogued to date. This 
is remarkable because in 1971 when WB started his curatorship, 
the collection included only 9,500 specimens of amphibians and 
reptiles. This rather rapid growth was partly due to the acquisition 
of some historically important collections that came from other, 
much older university museums, and which for the first time gave 
ZFMK’s relatively young collection a true historical dimension. 
The main sources of this valuable material were the university 
museums of Kiel, Heidelberg, and most important, Göttingen. 
The Göttingen collection contained invaluable type material of 
famous herpetologists such as Adolph Arnold Berthold, Wilhelm 
Keferstein, and Franz Werner (see also Böhme and Bischoff 1984; 
Böhme 2001, 2011). The most recent acquisition was the collec-
tion of the well-known biogeographer Prof. Paul Müller (1940–
2010) of the Saarbrücken University who had collected mainly 
in SE Brazil in the 1960s and early 1970s. He donated his several 
thousand specimens to ZFMK upon his retirement in 2009.
 The geographic focus of the collection in Bonn was originally 
rather narrow: western Palearctic, the Mediterranean Basin, with 
a focus on the Aegean islands of Greece. The former director of 
ZFMK, Prof. Martin Eisentraut (1902–1994), added an important 
stock of Central African material (Cameroon) to the collection. 
From 1971 onwards, more Middle East material (Turkey, Levant, 
Afghanistan) could be acquired but only after the transfer of the 
Göttingen collection to Bonn was a worldwide geographic scope 

Fig. 3. Students working in the molecular lab. 
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achieved. This was continued by the numerous biodiversity proj-
ects of our masters and PhD students in various tropical coun-
tries (see above). Only North America and Australia are relatively 
weakly represented, but in the latter case at least some invalu-
able historical type specimens are kept at ZFMK. Today, the col-
lection comprises more than 530 species group names that are 
documented by type material. There are over 300 primary type 
specimens (i.e., name bearers or onomatophores) present in the 
collection, which chronologically range from 1801 to 2011.
 The collection consists mostly of specimens kept in alcohol, 
but there is also an osteological collection of ca. 1000 skulls and 
skeletons; this has been used extensively by paleontological col-
leagues. Special small collections concern lizard hemipenes and 
lungs, former subjects of respective anatomical studies. For bio-
acoustic documentation, there are voice records of about 500 
frog species, most of them, however, on commercial acoustic 
matrices. But there are also original recordings of several spe-
cies. Except for Asia, all continents are represented. Several Eu-
ropean species are documented with voice records from various 
geographic regions within their distributional ranges. The voice 
archive is kept in the central bioacoustic laboratory, together 
with mammalian, avian, orthopteran, etc., voice recordings. The 
same is true for the DNA tissue collection of amphibians and 
reptiles, which is also stored in the central molecular genetic fa-
cility of ZFMK. 

 Acknowledgments.—We thank Robert W. Hansen, Editor of Her-
petological Review, for the invitation to submit this brief introduc-
tion of our institute and museum. Dr. Gustav Peters, Head of ZFMK’s 
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lection and Claudia Etzbauer and Sabine Heine are acknowledged 
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Fig. 4. View of the newly constructed “Snake Gallery” where the collec-
tion of snakes is accomodates in two floors..

Fig. 5. Alcohol preserved specimens of Grass Snakes, Natrix natrix 
ssp. 


