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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 any-
one 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 overseas 
members to participate in determining the Society's activities; also, many international members attend 

the annual meetings and serve on editorial boards and committees. 
ANNUAL DUES AND SUBSCRIPTIONS: Annual membership dues for the year 2003 in the Society for the Study of Amphibians and 
Reptiles are as follows: REGULAR membership US$60 (Student $30)—includes Journal of Herpetology and Herpetologi-
cal Review; PLENARY membership US$80 (Student $45) —includes JH, HR, and annual subscription to the Catalogue of 
American Amphibians and Reptiles; INSTITUTIONAL SUBSCRIPTION $115—includes JH and HR. Additional fee for 
airmail postage outside USA $35 for one year. Additional membership categories available on the SSAR webpage: http:// 
www.ssarherps.org/pages/membership.html.  

All members and institutions receive the Society's primary technical publication, the Journal of Herpetology, and its news-
journal, 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. 

Payment must be made in USA funds, payable to "SSAR," or by International Money Order, or with VISA or MasterCard 
(account number and expiration date must be provided). Payment should be sent to: Theodora Pinou, SSAR Treasurer, Peabody 
Museum of Natural History, P.O. Box 208118, New Haven, Connecticut 06520-8118, USA. Fax: (203) 432-5176; e-mail: 
theodora.pinou  @yale.edu  

Future Annual Meetings 

2004 — University of Oklahoma, Norman, Oklahoma, 26-31 May (with ASIH, HL) 
2005 — University of South Florida, Tampa, Florida (with ASIH, HL) 



SSAR BUSINESS 

SSAR to Auction Herpetological Library of 
Sherman A. Minton, Jr., M.D. 

Sherman A. Minton, Jr., who died in 1999, was a leading expert 
on venomous snakes and the herpetology of Pakistan and of his 
native Indiana, and on each topic he wrote landmark volumes. He 
was Professor of Microbiology and Immunology at the Indiana 
University Medical School in Indianapolis for most of his long 
and productive career. He held many elected positions in several 
national and international herpetological and toxinological soci-
eties, including the presidency of SSAR in 1986. A warm remem-
brance of Sherman was published in Herpetological Review (vol. 
30, no. 4, pp. 202-204, 1999), written by his long-time friend and 
colleague, H. Bernard Bechtel, M.D. 

Sherman was a staunch supporter of SSAR and joined the soci-
ety in the early 1960s when it was called The Ohio Herpetological 
Society. He and his wife, Madge Rutherford Minton, regularly 
attended OHS and SSAR meetings and were enthusiastic partici-
pants. It seems highly fitting, therefore, that Madge Minton and 
their three daughters (Brooks, April, and Holly) have donated 
Sherman's herpetological library to SSAR on the condition that it 
be auctioned and that the proceeds be used to continue Sherman's 
interests in society activities. Part of the library was auctioned at 
the society's joint meeting with The Herpetologists' League in 
Indianapolis in 2001. The remainder of the library, containing the 
more important and valuable books, will be auctioned this fall in 
an on-line auction conducted by SSAR's Publications Secretary, 
Breck Bartholomew. 

If you wish to be notified about this auction, contact Mr. 
Bartholomew at ssar@herplit.com  (phone/fax: 801-453-0489). 
The on-line auction will begin on or about October 2003. All 
proceeds will go to SSAR to establish The Sherman A. Minton, 
Jr., M.D. Endowment, to support student attendance at annual 
meetings. 

NEWSNOTES 

Conant and Stebbins Honored by SWAN 

The Southwestern Association of Naturalists (SWAN) bestowed 
to Roger Conant and Robert C. Stebbins its highest honor, the W. 
Frank Blair Eminent Naturalist Award at the organization's Spring 
2003 meeting. This award is named for William Franklin Blair 
(1912-1984), a long-time faculty member at the University of 
Texas. The Blair award recognizes excellence in a lifetime of com-
mitment to outstanding study or conservation of the flora or fauna 
of the Southwest. This was the first time two individuals were 
selected. Other herpetologists previously honored include Charles 
C. Carpenter (1986), James R. Dixon (1987), Henry S. Fitch (1991), 
and Hobart M. Smith (2001). The Southwestern Association of 
Naturalists was founded in May 1953 to promote the field study 
of plants and animals (living and fossil) in the southwestern United 
States, Mexico, and Central America and to aid in the scientific 
activities of its members. The Association holds an annual meet-
ing and publishes The Southwestern Naturalist. Membership is 
open to all persons interested in natural history. For more infor-
mation consult the SWAN website at: http:// 
www.biosurvey.ou.edu/swan.  

MEETINGS 

Meetings Calendar 

26-31 May 2004-47th Annual Meeting, Society for the Study 
of Amphibians and Reptiles, together with The Herpetologists' 
League and the American Society of Ichthyologists and 
Herpetologists. University of Oklahoma, Norman. 

15-20 November 2004—VI Symposium of Zoology, Havana, 

About Our Cover: Eurycea rathbani 

Among the least understood amphibians are those 
species exploiting groundwater or other subterra-
nean environments. Obligate subterranean caudates 
(or "OSCs") are salamander species whose adults 
do not occur above ground. Between Europe and 
the United States, there exist at least 11 OSCs that 
display some degree of associated morphology that 
can include reduction or complete loss of pigment, 
reduction or complete loss of a visual system, hyper 
development of the lateral line system, limb attenu-
ation and elongation, broadening and flattening of 
the head, an increased number of teeth compared to 
above ground relatives, and a shift toward paedo-
morphosis (Brandon 1971. National Speleological 
Society Bulletin 33[11:1-21). Among OSCs, the move toward a paedomorphic con-
dition is important. All but three or four OSC species are aquifer dwellers, and 
presumably have little or no terrestrial habitat available for occupancy. 

The Cretaceous limestone uplifts of the Edwards Plateau of Texas are peppered 
with springs and caves. Many of the subterranean aquatic systems function as 
ecological islands because of their isolation, and consequently harbor endemic life 
forms (Chippindale et al. 2000. Herpetological Monographs 14: l-80). Among the 
regional endemics is the Texas Blind Salamander, Eurycea rathbuni, restricted to a 
small region of the Balcones Escarpment near San Marcos. More alien than 

salamander-like, these creatures captured the attention of the scientific community 
after the first individuals were discovered over 100 years ago. The specimens were 
belched from the mouth of a well that had been bored 58 m into the earth to tap 
water from an aquifer below (Stejneger 1896. Proceedings of the United States 
National Museum XVIII[ 10881:619-621). Studying aquifer ecosystems is a daunting 
task and little is known of the life history of these ghostly amphibians. Texas Blind 
Salamanders are endangered as a result of groundwater overpumping. Conservation 
measures include captive propagation as well as efforts to protect their habitat from 
further water diversions. 

Dante Fenolio photographed the cover sub-
ject at a U.S. Fish & Wildlife Service captive 
propagation facility. He used a Minolta 9xi, 
Minolta 100rrun macro lens, Minolta dual flash 
unit, and Fuji Velvia film to record this image. 
Fenolio is a graduate student at the University 
of Oklahoma studying population dynamics and 
trophic interactions in another subterranean 
caudate, Typhlotritonspelaeus. He uses acrylic 
elastomer to mark and subsequently identify 
individuals. Gathering images of much of the 
Ozark Plateau's subterranean wildlife, Fenolio 
is collaborating with G. 0. Graening of the 
Subterranean Biodiversity Project to produce a 
book on the subject. 

Editor's note.—Special thanks to Ron Bonett for reviewing a draft of this text. 
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Islands and the Sea 
Essays on Herpetological Exploration in the West Indies 

`4' Edited by Robert W. Henderson and Robert Powell 
INCE THE 18TH CENTURY, THE WEST INDIES HAVE ATTRACTED NATURALISTS AND TODAY S represent arguably the most important natural laboratory for field studies of evolution, 

ecology, and behavior. Herpetologists have been among the leaders in these kinds of research. 
This volume comprises a series of personal essays by several generations of herpetologists—
from graduate students to our most senior scientists—about their experiences in the field. 
This group includes United States- and European-based biologists as well as experts who were 
born and raised in the West Indies. These recollections of the trials, tribulations, successes, 
and joys of field research are sure to inspire new generations of herpetologists, here and in 
other parts of the world. The volume is profusely illustrated with 316 photographs of amphib-
ians and reptiles, their habitats, and herpetologists working in the field. Numerous maps of 
collection localities, expedition routes, and island topography are included. 

AUTHORS INCLUDE: Allison C. Alberts, Michel Breuil, Ellen J. Censky, Brian I. Crother, C. 
Kenneth Dodd, Jr., Alberto R. Estrada, Henry S. Fitch, Ansel Fong G., Richard Franz, 
Orlando H. Garrido, Richard E. Glor, George C. Gorman, S. Blair Hedges, Robert W. 
Henderson, Kirsten N. Hines, Karim V. D. Hodge, Sixto J. Inchaustegui, John B. Iverson, 
Rafael L. Joglar, Hinrich Kaiser, Charles R. Knapp, James Lazell, Walter E. Meshaka, Jr., 
Robert Powell, A. Stanley Rand, Lourdes Rodriguez Schettino, Richard A. Sajdak, Margaret 
M. Stewart, Jennifer M. Valiulis, and Byron Wilson. 

Just Published by the Society for the Study of Amphibians and Reptiles 

SPECIFICATIONS: 312 pages, 7 x 10 inches, 316 photographs, 14 maps, clothbound with dust jacket. ISBN 0-916984-61-1. Published 
August 2003. 

PRICES: $48. SHIPPING: USA address, add $4; Canada and Mexico, add $7; for all other countries, add $9. 

SEND ORDERS TO: Breck Bartholomew, P. 0. Box 58517, Salt Lake City, Utah 84158-0517, USA (telephone and fax: area code 
(801) 453-0489; e-mail: ssar  @herplit.com). Please make checks payable to "SSAR." Overseas orders must be paid in USA funds 
using a draft drawn on American banks or by International Money Order. Orders may also be charged to MasterCard, Discover, 
American Express, and VISA (please provide the account number and card expiration date). SSAR membership information and a 
complete list of all Society publications can be obtained from http://www.herpsoc.org/ or from Mr. Bartholomew. 
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SSAR Grants-in-Herpetology 2004 

Guidelines for Proposals 

Proposals are now being accepted for the 2004 SSAR Grants-in Herpetology Program. This program is intended to provide financial support for 
deserving individuals or organizations involved in herpetological research, education, or conservation. Grant proposals will be considered in the 
following categories: 

CONSERVATION OF AMPHIBIANS AND/OR REPTILES. Proposals should address research (particularly conservation biology) on species 
endangered or threatened at the state, national, or international level, or address research on potentially threatened habitats or species, or on 
introduced injurious species. Proposals must be accompanied by a letter of support from another member of the SSAR or a student's major advisor 
or committee chairperson. 

FIELD RESEARCH. Proposals may address needs for field station fees or equipment and materials in field oriented projects, or the field work 
portions of broader studies. This might include in-situ behavioral studies, ecological, life history, or sexual selection studies. Survey work by 
individuals or regional societies may be submitted here or in TRAVEL below depending on how the funds are to be used. Proposals must be from 
individuals only and be accompanied by a letter of support from another member of the SSAR, the president of the sponsoring regional society (if 
applicable), or a student's major advisor or committee chairperson. 

LABORATORY RESEARCH. Proposals may address needs for equipment or materials in laboratory projects or laboratory portions of broader 
projects. This might include studies in behavior, biochemistry, molecular biology, biomechanics, or physiology. Proposals must be from individuals 
only and be accompanied by a letter of support from another member of the SSAR or a student's major advisor or committee chairperson. 

HERPETOLOGICAL EDUCATION. Proposals may address an educational project or start up support for an educational program in a zoo, 
museum, park, nature center, regional herpetological society, etc. The project must focus on a herpetological topic. Proposals must be from 
individuals only and be accompanied by a letter of support from the herpetological curator, the director of the facility, or the regional society 
president. 

TRAVEL. Proposals may address support for travel to field study sites near or far, or to utilize distant collections or facilities. If funding is sought to 
get from one place to another, proposals should be submitted in the TRAVEL category. Proposals normally submitted in the CONSERVATION or 
FIELD RESEARCH categories should be submitted here if travel funding is being sought. Proposals must be accompanied by a letter of support 
from another member of the SSAR or a student's major advisor or committee chairperson, or the regional society president. 

INTERNATIONAL. Proposals may address needs in any of the above five categories. Applicants must be from, and currently enrolled in an 
educational institution in, a country where herpetological research has historically been underfunded, and where alternative sources of financial 
support are scarce or nonexistent. 

BIBLIOGRAPHIC RESEARCH. This special category continues for 2004, thanks to a donation from Itzchak and Carolyn Gilboa. Proposals should 
address a major need to consult library or other information resources. The project must focus on a herpetological topic. Proposals from individuals 
only, accompanied by a letter of support from someone knowledgeable about the applicant and about the importance of the project. 

In keeping with the Society's goal of encouraging participation by the broadest possible community, preference may be given to individuals who 
might not have access to other funding sources. All applicants must be students AND members of the SSAR with the exception that those applying 
for support of regional herpetological society projects or the International category need not be SSAR members. Membership dues must be paid 
(to SSAR Treasurer) no later than 31 December 2003 for proposals to be considered. Applicants are limited to submission of one proposal in one 
category per year. In June 1999, the SSAR Board decided that past award recipients are not eligible for additional GIH awards. Applicants must 
designate to which of the six categories their proposal is submitted (although the committee reserves the right to reassign proposals to categories). 
If proposals in any of the categories are not forthcoming, or judged not to be of sufficient quality, the funds in those categories may be transferred 
to other categories. Each proposal must include the following: (A) TITLE PAGE giving the title of the project, the name, mailing address, office and 
home telephone numbers and, if possible, fax number and e-mail address of the applicant. The title page should also include the following 
numerated items completed in this format in the bottom left corner of the Title Page: 

1) Category: 
2) Word count: 
3) Student status (give school): 
4) SSAR membership since: 
5) SSAR budget portion: 
6) a statement indicating that applicants "will comply with all applicable permit regulations, and adhere to all appropriate animal care 

guidelines in the course of conducting funded projects."; 

(B) BACKGROUND AND OBJECTIVES of the proposed project. (C) METHODS of carrying out the project. (D) COMPLETE PROJECT 
BUDGET (regardless of whether the SSAR grant will entirely cover expenses). Include an explicit explanation of how an SSAR award of $500 
would be applied toward the objectives of the project (here as well as on Title Page), and provide a listing of all current and pending support for 
the project. (E) BRIEF RESUME/CURRICULUM VITAE of the applicant or project coordinator. (F) LETTER OF SUPPORT. The proposal must 
be typed, double spaced, and must not exceed 1200 words, excluding title page, literature cited, resume, and budget. 

All proposals must be submitted (post-marked or email date) no later than 31 December 2003 to be considered. Electronic submission in any 
format is strongly encouraged. Failure to meet these guidelines may result in elimination of a proposal from consideration. The awards will be 
announced on or around 1 April 2004. Successful applicants are encouraged to submit the results of their research for publication in the Journal 
of Herpetology or Herpetological Review, or to present their findings at the annual meeting of the SSAR. Submit proposals or questions 
regarding application procedures to: Erik R. Wild, Chair, SSAR Grants-in-Herpetology, Department of Biology, University of Wisconsin- 

Stevens Point, Stevens Point, Wisconsin 54481-3897, USA. Tel. (715) 346-4269; Fax (715) 346-3624; email ewild@uwsp.edu. 

Herpetological Review 34(3), 2003 
	

187 



Cuba. Information: Executive Secretary: Dr C. Daysi Rodriguez 
Batista (zoologia.ies@ama.cu ) or www.geocities.com/ 
zoologiacubana/simposio. 

CURRENT RESEARCH 

colubroid tree; (2) viperids, atractaspidids, and elapids indepen-
dently evolved venom glands (from Duvernoy's gland) and com-
pressor glandulae muscles; (3) the pterygoideus was anteriorly 
attached in basal colubroids and moved to a posterior attachment 
in Elapidae and some aparallactines; (4) tubular fangs probably 
evolved independently several times in Colubridae, whereas 
grooved fangs might have been acquired and lost several times. 

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

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

Escape Behavior of Cnemidophorus murinus 

Little is known about the additive or interactive risks and costs 
associated with escape behavior; predictions of optimal escape 
theory suggest an interaction between risk and cost factors. The 
authors examined escape behavior in Cnemidophorus murinus, a 
teiid lizard that relies on speed to escape predators. Two experi-
ments tested lizard reactions to human "predators" at differing 
speeds and approaches. Statistical analyses included factorial 
ANOVA and chi-square tests. Rapid and direct approaches by hu-
mans elicited the strongest escape behaviors by lizards. When food 
was present, flight initiation distance was significantly shorter than 
trials with no food. These results suggest that one risk factor can 
affect the response to another, but the risks might not be additive 
as suggested by previous studies. The data do not fully support 
predictions of the optimal escape theory. 

COOPER, JR., W. E., V. PEREZ-MELLADO, T. BAIRD, T. A. BAIRD, J. P. 
CALDWELL, AND L. J. Vrrr. 2003. Effects of risk, cost, and their interac-
tion on optimal escape by nonrefuging Bonaire whiptail lizards, 
Cnemidophorus murinus. Behavioral Ecology 14:288-293. 

Correspondence to: William E. Cooper, Jr., Department of Biology, Indi-
ana University-Purdue University at Fort Wayne, Fort Wayne, Indiana 
46805, USA; e-mail: cooperw@ipfw.edu.  

Evolution of Venom-Injection Morphology in 
Snakes 

Snakes possess a panoply of sophisticated and efficient venom-
delivery systems (VDS) that include venom, venom glands and 
associated muscles, fangs, and maxillary dentition. There are ap-
proximately 450 venomous species in the Colubroidea Glade, and 
previous workers have hypothesized that VDS evolved multiple 
times in this group. To test this hypothesis, Jackson used two pre-
viously published snake phylogenies to track several VDS char-
acters; information about VDS characters was obtained from the 
literature. The most parsimonious interpretation of the results sug-
gests: (1) Duvernoy's gland evolved once at the base of the 

JACKSON, K. 2003. The evolution of venom-delivery systems in snakes. 
Zoological Journal of the Linnean Society 137:337-354. 

Correspondence to: Kate Jackson, Department of Herpetology, Museum 
of Comparative Zoology, Harvard University, 26 Oxford Street, Cam- 
bridge, Massachusetts 02138, USA; e-mail: kjackson@oeb.harvard.edu.  

Population Trends and Extinction of Amphibians 

Population declines are closely associated with extinction risk, 
but many r-selected amphibian species show fluctuating popula-
tion sizes that are difficult to link to overall declines. Green exam-
ined 617 time series of population census data from 89 amphibian 
species to address the relative degree of variance in population 
sizes and how variation in demographic characteristics and habi-
tat requirements affect extinction risk. In general, higher levels of 
population variance were observed in large stream-breeding and 
pond-breeding species relative to terrestrial direct-developing or 
small stream-breeding species. The population crash rates were 
3.1% and 2.2% for pond-breeding frogs and pond-breeding sala-
manders, respectively; crash rates were negligible for stream-breed-
ing and terrestrial direct-developing species. High population vari-
ance was associated with the smallest populations but not with 
life-history complexity. Species with high levels of population fluc-
tuation and local extinctions might be susceptible to habitat frag-
mentation. 

GREEN, D. M. 2003. The ecology of extinction: population fluctuation 
and decline in amphibians. Biological Conservation 111:331-343. 

Correspondence to: David M. Green, Redpath Museum, McGill Univer-
sity, 859 Sherbrooke Street West, Montreal, Quebec, Canada H3A 2K6: 
e-mail: david.m.green@mcgill.ca.  

Effects of Temperature on Locomotor 
Performance of a Salamander 

Studies of locomotor performance in anurans have suggested 
that amphibians are more likely to possess thermal insensitivity if 
they live in environments with large temperature fluctuations. The 
three-lined salamander (Eurycea guttolineata) is a model organ-
ism to study this phenomenon because females inhabit aquatic 
habitats (low temperature fluctuations) during the breeding sea-
son and terrestrial habitats (high temperature fluctuations) at other 
times of the year. Marvin measured aquatic and terrestrial loco-
motor performance of salamanders in a racetrack. In general, sala-
manders moved faster at higher temperatures; stride length was 
significantly greater at lower temperatures. These results do not 
support the hypothesis that terrestrial taxa are more thermally in-
sensitive during locomotion. However, the results demonstrate that 
metamorphosed amphibians are capable of thermal acclimation 
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during locomotion. 

MARVIN, G. A. Effects of acute temperature and thermal acclimation on 
aquatic and terrestrial locomotor performance of the three-lined sala-
mander, Eurycea guttolineata. Journal of Thermal Biology 28:251-
259. 

Correspondence to: Glenn A. Marvin, Department of Biology, Gallaudet 
University, 800 Florida Avenue NE, Washington, DC 20002-3695, USA; 
e-mail: glenn.marvin@gallaudet.edu.  

Species Delimitations in Liolaemus 

The process of species delimitation is fraught with controversy 
and numerous methodologies have been proposed in the litera-
ture. The authors agree with previous contentions that the stron-
gest support for species delimitations should be based on concor-
dance of independent data sets. To address this issue in the lizard 
genus Liolaemus, the authors examined mtDNA (cyt b, ND4, 12S) 
sequences from 198 samples of the L. elongatus-kriegi complex. 
The authors combined phylogenetic analyses (Bayesian, maximum 
parsimony, and maximum likelihood) with haplotype networks 
constructed from nested-clade analyses of complete cyt b se-
quences. All methods recovered three clades that the authors call 
the elongatus, kriegi, and petrophilus groups. Species boundaries 
of numerous samples are discussed; the analyses indicated that 
numbers of species in the L. elongatus-kriegi complex might be 
doubled. Numerous factors, including sample size and gene flow, 
might have affected tree topologies. The combined analyses pro-
posed in this paper will allow future researchers to: (1) use large 
data sets to examine species boundary questions; (2) decrease costs 
associated with sequencing; and (3) improve statistical rigor. 

MORANDO, M., L. J. AVILA, AND J. W. Sims, JR. 2003. Sampling strategies 
for delimiting species: genes, individuals, and populations in the 
Liolaemus elongatus -kriegi complex (Squamata: Liolaemidae) in 
Andean-Patagonian South America. Systematic Biology 52:159-185. 

Correspondence to: Mariana Morando, Department of Integrative Biol-
ogy and M. L. Bean Life Science Museum, Brigham Young University, 
Provo, Utah 84602, USA; e-mail: mariana@email.byu.edu.  

Larval Characters and Systematics of Frogs 

Despite the steadily increasing number of described species, 
efforts to resolve anuran phylogenetic relationships are hampered 
by poor systematic exploration of taxa and their characters. The 
author examined 156 characters (mostly by personal examination) 
from 81 ingroup anuran taxa and four salamander outgroup taxa 
for the purposes of a phylogenetic analysis of major groups of 
frogs. Analysis of informative characters were conducted with 
PAUP*, MacClade 4, NONA 2.0, and TreeRot 2.0. Three search 
strategies (ratchet PAUP, ratchet NONA, and heuristic PAUP) 
yielded identical strict consensus topologies. Ascaphus truei was 
identified as the sister taxon to all other frogs. The monophyly 
and relationships of numerous anuran groups are discussed. Ho-
moplasy was common in the data set, but not restricted to specific 
organ systems. Well-supported clades included Bufonidae, 
Ceratophryinae, Dendrobatidae, Microhylidae and Scoptanura, 

Pipoidea, Pipidae, and Phyllomedusinae. This study confirms the 
importance of larval characters in phylogenetic reconstruction and 
evolutionary history of frogs. 

HAAS, A. 2003. Phylogeny of frogs as inferred from primarily larval char-
acters (Amphibia: Anura). Cladistics 19:23-89. 

Correspondence to: Alexander Haas, Institut fiir Spezielle Zoologie, and 
Evolutionsbiologie mit Phyletischem, Friedrich-Schiller-Universitat, 
Museum Erbertstr. 1, 07743 Jena, Germany; e-mail: B5HAAL@RZ.UNI-
JENA.DE.  

Physiological Energy Expenditure of 
Bufo marinus 

Specific dynamic action (SDA) is the total amount of energy 
used for ingestion, digestion, absorption, and assimilation of food. 
The authors examined SDA in the toad Bufo marinus with four 
meal sizes, four natural diets, and four temperature regimes. Fifty-
five B. marinus were collected and housed in plastic storage boxes 
for experiments; some individuals of B. alvarius, B. boreas, B. 
terrestris, and B. woodhouseii were tested as well. Gas exchange 
was measured with closed-system respirometry. Meals of earth-
worms, superworms, crickets, and juvenile rats weighing 5%, 10%, 
15%, or 20% of toad body mass were offered to B. marinus at four 
temperatures (20°, 25°, 30°, or 35°C). Statistical analyses included 
ANOVA, ANCOVA, correlations, and regressions. Peak and scope 
of V02, and SDA increased with larger meal sizes. Prey types with 
chitonous exoskeletons required a higher level of SDA for diges-
tion. Each 5°C increase in body temperature (beyond 20°C) de-
creased the duration of the postprandial metabolic response by 
two days, but SDA was not significantly changed by temperature. 
When compared to other taxa, it is clear that the factorial scope of 
elevated metabolism (peak V0 2) increased with body size. 

SECOR, S. M., A. C. FAULKNER. 2002. Effects of meal size, meal type, body 
temperature, and body size on the specific dynamic action of the ma-
rine toad, Bufo marinus. Physiological and Biochemical Zoology 
75:557-571. 

Correspondence to: Stephen M. Secor, Department of Biological Sciences, 
Box 870344, University of Alabama, Tuscaloosa, Alabama 35487-0344, 
USA; e-mail: ssecor@biology.as.ua.edu.  

Speciation and Biogeography of the Lizard Genus 
Proctoporus 

Based on geological evidence of a south-to-north progression 
of uplift of the Andes mountains, it is likely that colonization and 
subsequent allopatric speciation of high-elevation taxa also oc-
curred in a south-to-north direction. Doan tested this hypothesis 
by conducting a phylogenetic analysis on all species of montane 
Proctoporus. Sixty characters of external morphology were col-
lected from 28 species of Proctoporus and three outgroup taxa in 
the genera Pholidobolus, Opipeuter, and Euspondylus. Most of 
the characters were polymorphic; the Generalized Frequency Cod-
ing method was used to code these characters. Maximum parsi-
mony analyses were executed with PAUP* version 4.0b10. Re-
sults support the monophyly of Proctoporus; relationships within 
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the genus are discussed. Based on this analysis, it appears that the 
genus Proctoporus originated in the central Andes. The consensus 
tree does not support a pattern of south-to-north speciation at finely 
scaled levels, but the overall branching order of the phylogenies 
supports the south-to-north hypothesis. 

DOAN, T. M. 2003. A south-to-north biogeographic hypothesis for Andean 
speciation: evidence from the lizard genus Proctoporus (Reptilia, 
Gymnopthalmidae). Journal of Biogeography 30:361-374. 

Correspondence to: Tiffany M. Doan, Biology Department, Vassar Col-
lege, Box 555,124 Raymond Avenue, Poughkeepsie, New York 12604-
0555, USA; e-mail: tiffperu@yahoo.com.  

Systematics of Emydine Turtles 

Plastral-shell kinesis is considered to be an anti-predator de-
fense; this mechanism is restricted to emydine turtles, which in-
clude the genera Clemmys, Emydoidea, Emys, and Terrapene. To 
examine the monophyly of the subfamily Emydinae and track the 
evolution of plastral kinesis, the authors conducted a phylogenetic 
analysis (cyt b, ND4, and adjacent tRNA genes) of all emydine 
and two deirochelyine taxa. Maximum parsimony (MP) and maxi-
mum likelihood (ML) were conducted in PAUP*. A PH test al-
lowed the cyt b and ND4 datasets to be combined. A single most 
parsimonious tree was obtained for both the MP and ML analyses; 
these trees differed in the placement of a single taxon, Clemmys 
marmorata. Results supported a monophyletic Terrapene and 
paraphyletic Clemmys. The authors recommend restricting the 
name Clemmys to a single species (C. guttata) and expanding the 
genus Emys to include E. marmorata, E. orbicularis, and E. 
blandingii. Moreover, Calemys is resurrected for C. muhlenbergii 
and C. insculpta; the genus Actinemys and Emydoidea should be 
used as subgenera for lineages within Emys. Shell kinesis appears 
to have evolved twice—once in Terrapene and once in Emys. (See 
Crother et al. [this issue p. 196] for a discussion of the recom-
mended changes suggested in this summary.) 

FELDMAN, C. R., AND J. E PARHAM. 2002. Molecular phylogenetics of 
emydine turtles: taxonomic revision and the evolution of shell kinesis. 
Molecular Phylogenetics and Evolution 22:388-398. 

Correspondence to: Chris R. Feldman, Department of Biology, Utah State 
University, Logan, Utah 84322-5305, USA; e-mail: 
elgaria@biology.usu.edu.  

Bothriechis schlegelii (Schlegel's Pitviper). Costa Rica. Illustration by 
Julian C. Lee. 

ZOO VIEW 

Two prominent zoo curators have recently retired from the zoo 
field: Rene E. Honegger and R. Howard Hunt. Both have been 
valued colleagues and friends for over thirty years and their ac-
complishments and commitment to our profession deserve men-
tion. 

Rene Honegger was the Curator of Herpetology at the Zurich 
Zoo in Switzerland between 1960 and 1999, and in charge of the 
Exotarium from 1972. He has been a major player in zoo biology 
by developing many innovations in terrarium displays, captive 
husbandry and management, and zoo philosophy. Rene compiled 
the first Red Data Book on amphibians and reptiles and has been 
involved in national and international conservation issues. 
Honegger has focused on protecting endangered herps in Europe. 
His career serves to demonstrate that a zoo worker can be an ef-
fective conservationist and he has published widely on conserva-
tion topics. He retired in October 1999. 

SELECTED PUBLICATIONS BY RENE E. HONEGGER 

Captive Management 

HONEGGER, R. E. 1969. Notes on some amphibians and reptiles at Zurich 
Zoo. Inter. Zoo Yearb. 9:24-28. 
	. 1971. Beitrag zur Fortpflanzungsbiologie einiger tropischer 

Reptilien (Paper on the reproductive biology of several tropical rep-
tiles). Z. Köln. Zoo 13:175-179. 
	. 1978. Geschlechtsbestimmung bei Reptilien (Determination of 

gender in reptiles). Salamandra 14:69-79. [discussion of sexing tech-
niques for reptiles]. 
	. 1982. Breeding crocodiles in captivity, a retrospect. Proc. 5th 

Working Meeting Croc. Spec. Group SSC/ IUCN. Florida State Mus., 
Gainesville, Florida, 12-16 Aug 1980. 
	. 1984. Beitrage zur Biologie von Hydrodynastes gigas im Ter- 

rarium (Serpentes, Colubridae) (Contributions to the biology of 
Hydrodynastes gigas in the terrarium [Serpentes, Colubridae]), pp. 237-
244. In V. L. Bels and A. P. Van den Sande (eds.), Maintenance and 
Reproduction of Reptiles in Captivity. Acta Zool. Path. Antverpiensia 
78. 
	.1986. Zur Pflege und langjahrigen Nachzucht von Siebenrockiella 

crassicollis (Gray, 1831) (Concerning the care and long-term repro-
duction of Siebenrockiella crassicollis [Gray, 1831]). Salamandra 22:1-
10. [discussion of reproduction and husbandry. One female lived at 
ZUrich Zoo for nearly 60 years.]. 
	 1997. Aussichten-Einsichten; Gedanken zur Gestaltung von 

Grossterrarien fiir Grossechsen und Riesenschlangen (Views and in-
sights: Thoughts on the construction of large terraria for large lizards 
and giant snakes). Z. Koln. Zoo 40(2):71-75. [Vivaria should utilize 
natural materials, including live plants. Plastic foliage should never be 
considered as its use sends the wrong message to the zoo visitor.]. 

 . 1998. Beitrag zu Haltung und Zucht der Skorpionskrustenechse, 
Heloderma horridum, im Zoo Zurich (Contribution concerning upkeep 
and breeding of the Mexican beaded lizard, Heloderma horridum, in 
the Zurich Zoo). Zool. Gan. (N.F.), Jena 68:287-299. 
	, AND A. RUBEL. 1991. Aufzucht und Erkrankungen der ersten in 

Europa nachgezogenen Galapagos-Schildkroten (Geochelone 
elephantopus) (Rearing and illnesses of the first Galapagos tortoises 
bred in Europe [Geochelone elephantopus]). In 4. Int. Coll. Pathol. 
Med. Rept. Amph., Dtsche Vet. med. Ges. (German Veterinary Medi-
cal Society), Bad Nauheim: 225-243. 
	, C. SCHNEIDER, AND E. ZIMMERMANN. 1985. Notizen zur Aufzucht 

von Schmuckhornfroschen Ceratophrys ornata (Bell, 1843) (Notes on 
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the breeding of the ornate horned frog Ceratophrys ornata [Bell, 1843]). 
Salamandra 21:70-80. 

Conservation 

HONEGGER, R. E. 1967. Beobachtungen an den Riesenschildkroten (Testudo 
gigantea) der Inseln im Indischen Ozean (Observations of the giant 
tortoises [Testudo gigantea] of the islands of the Indian Ocean). 
Salamandra 3:101-121. [Many habitat photographs and discussion of 
pressures on tortoise population.]. 
	. 1968. Red Data Book Vol. 3: Amphibia/ Reptilia. International 

Union for Conservation of Nature and Natural Resources, Survival 
Service Commission, Morges, Switzerland. 1st ed. [2nd edition pub-
lished in 1970.]. 
	. 1969. Bedrohte Amphibien und Reptilien (Endangered amphib- 

ians and reptiles). Zool. Garten (N.F.) 36 Hediger-Festschrift:173-185. 
[Discussion of conservation problems, caused by mostly human pres-
sures.]. 
	. 1972. Breeding and maintaining reptiles in captivity, pp. 1-12. 

In R. D. Martin (ed.), Breeding Endangered Species in Captivity. Aca-
demic Press, London. 
	. 1972. Amphibians and reptiles appearing in the Red Data Book, 

vol. III, listed by country or, in the case of island species, under oce-
anic regions. IUCN Bull. Suppl. 3 (7):1-8. 
	. 1979. Some aspects of captive propagation of amphibians and 

reptiles with the aim of conservation, pp. 121-134. In R. A. Hahn (ser. 
ed.), 2nd International Herpetological Symposium on Captive Propa-
gation and Husbandry. Zoological Consortium, Inc., Thurmont, Mary-
land. 
	.1980-81. List of amphibians and reptiles either known or thought 

to have become extinct since 1600. Biol. Conserv. 19:141-158. 
 . 1987. CITES Identification Manual III. Dermochelyidae, 

Chelidae. Geneve. [Honegger published nine sections in this series, 
mostly with Urs Woy: Testudinidae (1980); Trionychidae (1982); 
Dermochelyidae, Chelidae (1983); Emydidae (1985); Pelomedusidae 
(1986); Rhynchocephalidae (1987); Cryptobranchidae (1987); 
Turtle-shell and tortoise- shell-products (1987); all but this one were 
published in Lausanne]. 

General 

HONEGGER, R. E. 1960. Beobachtungen an einigen Ostamerikanischen 
Schildkroten im Freiland und in Gefangenschaft (Observations on some 
eastern American turtles, both living free and in captivity). Z. Vivaristik 
6:54-65. 
	. 1964. Beobachtungen an der SpaltenschildkrOte Malacochersus 

tornieri in Ost-Afrika (Observations on Tomier's tortoises Malaco-
chersus tornieri in East Africa). Natur Mus., Frankf. 12:462-470. 

 . 1972. Die Reptilien-Bestande auf den Galapagos-Inseln (Popu-
lations of reptiles on the Galapagos Islands). Natur und Museum 
102:437-454. 
	. 1975. The crocodilian situation in European zoos. Inter. Zoo 

Yearb. 15:277-283. 
	. 1979. Marking amphibians and reptiles for future identification. 

Inter. Zoo Yearb. 19:14-22. 
	. 1981. Breeding endangered species of amphibians and reptiles: 

Some critical remarks and suggestions. Brit. J. Herpetol. 6:113-118. 
[Discussion of need for cooperation between amateurs and profession-
als to expand breeding projects. Honegger provided a list of species 
bred consecutively in zoos during 1978-1979.]. 
	, AND H. HEUSSER. 1969. Beitrage zum Verhaltensinventar des 

Bindenwarans (Varanus salvator) (Contributions regarding the behav-
ior inventory of the two-banded monitor [Varanus salvator]). Zool. 
Gart. (N.F.), Leipzig 36 Hediger-Festschrift:251-260. 
	 AND F. W. ZEIGLER. 1991. The 1989/1990 crocodile surveys in 

European and American zoos and aquaria. Inter. Zoo Yearb. 30:153-
157. 

When I entered the zoo field as a keeper at Zoo Atlanta in 1966, 
John (Steve) Dobbs was the Curator and his assistant was R. 
Howard Hunt. I only stayed in Atlanta briefly because the open-
ing of the new reptile building was to be delayed; the exhibits had 
been built with a toxic bonding agent that proved deleterious to 
reptiles. This unfortunate design flaw caused a protracted legal 
struggle between the architect and zoo officials. When the build-
ing finally opened several years after my departure, Hunt special-
ized in crocodilians, making use of the several large solariums 
with living plants available for large reptiles. Some exceedingly 
large Morelet's crocodiles lived in the enclosure and later bred 
regularly. When Dobbs was elevated to Zoo Director, Hunt be-
came the Curator. 

Hunt has a rapport with crocodilians that I have rarely seen and 
he taught me a great deal about them. Howard asked me once if 
crocodiles have acute vision. When I hesitated, he threw some 
mealworms to a large male estuarine crocodile which was resting 
in its pool. The animal quickly picked the insects off the surface 
of the water and swallowed them. 

I was responsible for cleaning the many crocodilian pools and 
was a bit apprehensive to be next to so many large and potentially 
dangerous reptiles. Thus I was surprised one day to discover 
Howard lying motionless on his stomach amidst a number of larger 
specimens. I yelled to see if he was OK and he calmly rose and 
said that he was fine. When, naturally, I asked what he was doing, 
he said he just wanted to see what it was like to be a crocodile! 

Although retired, Howard continues his long-term study of 
American alligators in the Okefenokee Swamp. Many years ago, I 
asked how his study was progressing. Things were generally go-
ing well, he said, although donning a bear costume (usually re-
served for parties) in order to test nesting female gators' responses 
to potential predators had, during the blazingly hot summer, nearly 
caused a major heat stroke. 

SELECTED PUBLICATIONS BY R. HOWARD HUNT 

BELCHER, A. D., G. RIORDIN, F. GROVES, AND H. Humr. 1987. Captive propa-
gation of the dwarf caiman Paleosuchus palpebrosus at the Rio Grande 
Zoo, pp. 26-32. In R. Gowen (ed.), Captive Propagation and Husbandry 
of Reptiles and Amphibians. Northern California Herpetological Soci-
ety. 

HONEGGER, R. E., AND H. HUNT. 1990. Breeding crocodiles in zoological 
gardens outside the species range, with some data on the general situ-
ations in European zoos, pp. 200-228. Crocodiles: Proc. 10th Working 
Meeting of the Crocodile Specialist Group, Gainesville, Florida. IUCN. 
The World Conservation Union Publ. N.S., Gland, Switzerland. 

Humr, R. H. 1969. Breeding of spectacled caiman Caiman c. crocodilus 
at Atlanta Zoo. Inter. Zoo Yearb. 9:36-37. 
	. 1973. Breeding Morelet's crocodile Crocodylus moreletii at At- 

lanta Zoo. Inter. Zoo Yearb. 13:103-105. 
	. 1975. Maternal behavior in the Morelet's crocodile, Crocodylus 

moreletii. Copeia 1975:763-764. 
	 1987. Aggressive behavior by adult Morelet's crocodiles, 

Crocodylus moreletii toward young. Herpetologica 33:195-201. 

Thomas Van Devender and his brother R. Wayne used to regu-
larly visit with me at the Dallas Zoo when they were youngsters in 
the mid-1960s. Now, Wayne is a biology professor at Appalachian 
State University in North Carolina and Tom is a senior research 
scientist at the Arizona-Sonora Desert Museum in Tucson. For 
years, Tom has studied the environmental history and evolution of 
the Desert and has focused on the ecology and conservation of the 
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desert tortoise. In 2002, he edited a book called "The Sonoran 
Desert Tortoise: Natural History, Biology, and Conservation" (Uni-
versity of Arizona Press, Tucson) which is an important compen-
dium of present knowledge about this endangered chelonian. 

Increasingly, zoo workers are developing partnerships with a 
number of other zoos, governmental agencies, and conservation 
organizations. The paper below by Christina Castellano and her 
associates provides a nice model for these potentially productive 
interactions. 

—James B. Murphy, Section Editor 

Herpetological Review, 2003, 34(3), 192-193. 
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National Parks in the Northeast: Preserving 
America's Herpetological Heritage 
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Department of Biological Sciences, Fordham University 
441 East Fordham Road, Bronx, New York 10458, USA 
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Department of Herpetology, Wildlife Conservation Society 
2300 Southern Boulevard, Bronx, New York 10460, USA 

e-mail: jbehler@wcs.org  

ROBERT P. COOK 
U.S. National Park Service, Cape Cod National Seashore 

99 Marconi Station Road, Wellfleet, Massachusetts 02667, USA 
e-mail: Robert_Cook@nps.gov  

and 
DAVID K. BROTHERTON 

Department of Herpetology Field Survey Team, Wildlife Conservation Society 
2300 Southern Boulevard, Bronx, New York 10460, USA 

e-mail: dkg4112@yahoo.com  

The Wildlife Conservation Society (WCS) and the National Park 
Service (NPS) have joined together under a cooperative agree-
ment and in partnership to record the reptile and amphibian 
biodiversity on NPS lands. Launched in 1999, the project aims to 
inventory reptile and amphibian populations in more than 10 na-
tional parks, historic sites, national seashores, and national recre-
ation areas in the northeastern United States. 

Reptile and amphibian populations are in precipitous decline 
throughout the northeast. A combination of habitat loss and frag-
mentation, exotic plant and animal invaders, pollution, soaring 
predator levels, incidental take, and over-collection are to blame. 
For some amphibians and reptiles, America's parklands are their 
last retreat. In fact, some of the largest surviving woodlands and 
wetlands are preserved in America's parks. For that reason, NPS 
initiated the Inventory and Monitoring Program to establish a spe-
cies database documenting the occurrence of vertebrates and vas-
cular plants on parklands. The program compiles existing infor-
mation from national databases and institutions, such as museums 
and universities, and combines it with data generated by targeted 
field investigations. To accomplish the program's goals, NPS is 
partnering with institutions and individuals that can provide the 
required assistance, manpower, and expertise for the mission at 
hand. 

One of the NPS/WCS field crews conducting a snake survey using 
coverboard arrays at Acadia National Park. 

Despite limited information, wildlife biologists recognized that 
NPS sites in the Northeast represented some of the most signifi-
cant habitats remaining on the increasingly suburbanized land-
scape, and likely supported some of the more significant remnants 
of the region's herpetofauna. The cooperative agreement between 
WCS and NPS, drafted by Robert Cook (NPS) and John Behler 
(WCS), has strengthened the database and put the large-scale her-
petological inventory in motion. 

Parks inventoried since the program's inception include Acadia 
National Park in Maine, Gateway and Fire Island National Sea-
shores in New York, Morristown, Sagamore Hill and Saratoga, 
Weir Farm, Saint-Gaudens, and Minute Man National Historic sites 
in New Jersey, New York, Connecticut, New Hampshire, and 
Massachusetts, respectively, and the Delaware Water Gap National 
Recreation Area on the Pennsylvania-New Jersey border. Each of 
these areas varies greatly in size and scope. Weir Farm in western 
Connecticut, roughly 24 hectares in size, provides an outdoor ex-
perience for a moderately populated residential community. Con-
versely, Delaware Water Gap National Recreation Area (DEWA) 
encompasses more than 60 km of the Delaware River and 28,000 
hectares of land along its Pennsylvania and New Jersey shores. It 
is the largest recreational facility in the eastern United States and 
receives more than 5 million visitors annually. 

NPS/WCS field teams have included nearly 30 biologists with 
a wide range of herpetological expertise. Additionally, student 
volunteers from Fordham, East Stroudsburg, and Hofstra univer-
sities and the University of Maine have participated in various 
aspects of the project including reptile and amphibian trapping, 
amphibian calling and egg mass count surveys, time constrained 
searches, cover board sampling, threatened and special concern 
species surveys and habitat assessment, and radio telemetry. 

The herpetological diversity found at some of the study loca-
tions has provided additional opportunities to address more tar-
geted questions. For example, the fens and seeps, cobble beaches, 
river islands, waterfalls, talus slopes, and shale cliffs that pervade 
the landscape at DEWA are home to nearly 50 species of reptiles 
and amphibians, some of which are recognized as Endangered, 
Threatened, Rare, or of Special Concern at the state or federal 
level. Some of DEWA's significant herpetofauna includes the long-
tail salamander (Eurycea longicauda), spring salamander 
(Gyrinophilus porphyriticus), northern cricket frog (Acris gryllus), 

192 	 Herpetological Review 34(3), 2003 



Graduate students from East Stroudsburg and Fordham universities re-
cording shell measurements on a painted turtle at Delaware Water Gap 
National Recreation Area. 

bog (Glyptemys muhlenbergii), wood (Glyptemys insculpta), and 
northern map (Graptemys geographica) turtles, eastern fence liz-
ard (Sceloporus undulatus), and timber rattlesnake (Crotalus 
horridus). The information generated by the NPS/WCS teams will 
be used to plan infrastructure development and for designating 
wildlife sensitive areas. 

NPS has a mandate to manage park resources in a manner that 
will leave them unimpaired for the enjoyment of future genera-
tions of park visitors. It recognizes that the fate of many of our 
greatest ecological and herpetological communities may rest with 
the conservation initiatives and wise management of the natural 
resources under its stewardship. Base-line inventories, with the 
generation of complete species lists and estimates of relative abun-
dance, as well as the identification of key habitat features, are the 
necessary first steps in preserving our nation's herpetological re-
sources. They provide the basic tools and grist to create long-term 
monitoring and resource protection programs to achieve these 
goals. 

1 he DEWA field crew completing a northern fence lizard survey on 
the shale cliffs of the Pocono Plateau in eastern Pennsylvania. 
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The Importance of Reporting the Geodetic Datum 
with Geographic Coordinates 
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In natural history notes and other herpetological manuscripts it 
has become increasingly popular to report the geographic coordi-
nates (e.g., latitude/longitude, UTM) of animal locations and study 
sites. Unfortunately, the geodetic datum on which these coordi-
nates are based is rarely reported. The lack of datum information 
with geographic coordinates hinders the integration of location 
data from individual studies because the coordinate readings of a 
given geographic location can vary significantly with different 
datums. If biologists are to use published coordinates to accurately 
analyze the collection locations of museum specimens, produce 
range maps, plot population distributions, or examine other spa-
tial patterns, it will be critical to have the datum associated with 
the reported geographic coordinates. 

We argue that geographic coordinates for biological data should 
be reported with the referenced datum so that published location 
data can be integrated to provide a more precise geographic view 
of species distributions and natural history observations. 

WHAT IS A DATUM? 

A geodetic datum (here after referred to as datum) is a model of 
the Earth for geodetic measurements and geo-references of loca-
tions (DeMers 2000; McDonnell and Kemp 1995). The datum 
defines the shape and size of the Earth and the origin and orienta-
tion of a coordinate system from which locations on the surface of 
the Earth can be referenced. There are hundreds of datums cur-
rently in use for geo-referencing locations (horizontal datums) and 
estimating elevation (vertical datums). Horizontal datums assume 
that the surface of the earth is smooth and can be mathematically 
approximated as an ellipsoid. 

WHY IS REPORTING THE DATUM IMPORTANT? 

To illustrate the importance of the datum, we have plotted a 
single geographic coordinate (25°42'14", -124°50'24") referenced 
from seven different datums (Fig. 1). This graphically demonstrates 
that identical geographic coordinates are not representative of the 
same location if they are based on different datums. To explain 
why these position shifts occur, one must consider how geographic 
coordinates are calculated. The definitions of latitude and longi-
tude are based on the assumed ellipsoidal surface of the Earth 
(Featherstone and Vanicek 1999). Different ellipsoids relative to a 
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specific datum may result in different readings of latitude and lon-
gitude for a given geographic location. Therefore, coordinates from 
different datums are incompatible because coordinate readings are 
relative to the origin, shape, and size of the respective datum. Fail-
ure to transform coordinates to a single datum can cause coordi-
nate shifts and result in measurement errors. For example, the North 
American datum of 1927 (NAD27) was the primary datum used 
in early 1:24000 topographic maps published by the United States 
Geological Survey (USGS). Later, the USGS adopted the NAD83 
datum which is based on the geodetic reference system of 1980 
(GRS80) ellipsoid. The change from NAD27 to NAD83 resulted 
in as much as 300-m shifts in identical locations on the ground 
(Clarke 2001). 

Reporting the referenced datum allows researchers to standard-
ize geographic coordinates. In most cases, the National Imagery 
and Mapping Agency (NIMA) has developed mathematical trans-
formations of geographic coordinates among various datums 
(NIMA 1991), and many geographic information systems (GIS) 
have built-in functions for datum transformation. Enhanced soft-
ware capabilities and other improvements in GIS technologies have 
increased the feasibility of integrative biological studies and the 
analysis of fine to broad-scale spatial patterns, but these capabili- 

• CAPE 

• EUROPEAN 1950 

WGS84 

• • NAD27 

•
• AUSTRALIAN 1966 

NEW ZEALAND 1949 

500 m 	I  • TOKYO 

Fic, I. The locations of a single geographic coordinate (25°42'14", 
-124°50'24") based on different datums are plotted. The datum on 
which these identical coordinates are based is listed next to each 
location.  

ties require datum information along with the geographic coordi-
nates. Without reporting the datum, the 1-15 m accuracy achieved 
by many handheld GPS receivers may be degraded to hundreds of 
meters. This potentially introduces substantial error as biologists 
attempt to compile spatial data and assess ecological relationships. 
For example, coordinate shifts may falsely place the reported lo-
cation of a museum specimen in neighboring populations, com-
munities, or habitats, thus limiting ecological interpretations. 

WHICH IS THE MOST APPROPRIATE DATUM? 

As most GPS receivers can be set to the datum of choice, re-
searchers are faced with the problem of choosing an appropriate 
datum for a desired task. To avoid problems with coordinate con-
versions, researchers may elect to choose a datum that matches 
other research materials, such as coordinates obtained from previ-
ous studies or chosen reference maps. Another factor to consider 
when choosing a datum is whether the datum coverage is local or 
global. A datum is defined by an ellipsoid and a coordinate origin. 
A local datum has a coordinate origin at a specific point on the 
Earth's surface (Featherstone and Vanicek 1999). For example, 
the NAD27 adopts the Clarke 1866 ellipsoid with the coordinate 
origin at Meades Ranch, Kansas (NIMA 1983). Local datums are 
commonly used to produce local and regional maps. An advan-
tage of choosing a local datum may be that location errors are 
minimized near the referenced coordinate origin. However, spa-
tial accuracy decreases as distances from the coordinate origin 
increase. Consequently, local datums may only be appropriate for 
specific regions. While choosing a datum may depend upon the 
availability of a local datum near the chosen study location, biolo-
gists may also want to consider the spatial scale of the investiga-
tion. Global datums, such as the world geodetic system of 1984 
(WGS84), use a coordinate origin from the center of the Earth. 
Therefore, the spatial distortion from the reference ellipsoid is 
minimized globally. The WGS84 was developed by NIMA for 
global mapping production and is commonly used by global posi-
tioning systems (NIMA 1997). For these reasons, WGS84 is a fre-
quently referenced global datum and may be appropriate for most 
biological studies. 

REPORTING THE DATUM AND OTHER SPATIAL INFORMATION 

When creating collection databases or reporting natural history 
observations, researchers should also consider the coordinate sys-
tem being used and the other spatial information that may be re-
quired. For example, if a universal transverse mercator (UTM) 
coordinate system is chosen, then the UTM zone should also be 
reported with the datum. Similarly, a zone must also be reported 
when using the state plane coordinate system. The datum infor-
mation, coordinate system, and zone (if applicable) can usually be 
obtained from the map or GPS receiver being used for geo-refer-
encing. With the proliferation of spatial data, there is a growing 
need for biologists to familiarize themselves with these spatial 
concepts and report all information critical to the standardization 
of geographic coordinates. 

Acknowledgments.—Thanks to Shawn Sartorius, Tania Roth, and Jens 
Vindum for comments on the manuscript. 
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We would like to make clarifications regarding inaccurate state-
ments made in Perala (2001) concerning Testudo kleinmanni con-
servation efforts in Egypt, particularly the "introduction" of con-
fiscated Libyan animals into Sinai. 

After the confiscation of some 300 animals of Libyan origin 
from the pet trade by Egyptian authorities in 1997, we were given 
the task of repatriating these animals to their "natural habitats." 
Options for doing this west of the Nile are, unfortunately, very 
limited. Given the reasonable management of Zaranik Protected 
Area in North Sinai, and working under the assumption that local 
tortoise populations had been completely extirpated, we decided 
to explore the possible release of a pilot group of 50 animals to 
this region. Being aware of potential biogeographical consequences 
of the introduction of western animals to areas east of the Nile, the 
animals were transferred into controlled environments, where the 
risk of release into the wider landscape was minimal. After a de-
tailed health screening (D' Alterio et al. 1999), 40 animals were 
placed in a double-fenced enclosure, and 10 animals were radio-
tagged and placed on a small offshore island. 

In the spring of 2000, as a consequence of our efforts to raise 
tortoise conservation awareness in the local community, a small 
population of native tortoises was discovered in Zaranik Protected 
Area (31°05'N, 33°28'E; Baha El Din and Attum 2000), which is 
not near the Israeli border, as suggested by Perala (2001). As a 
consequence we decided to transfer all the Libyan animals to an- 

other enclosure between Cairo and Alexandria, and to shift the 
emphasis in Zaranik to the in situ conservation of the local popu-
lation. 

To date we have succeeded in finding a population of over 60 
wild animals in Zaranik Protected Area. This population is closely 
monitored by community guards, who track the animals on a regu-
lar basis. In addition, 16 animals have been radio-tagged to facili-
tate the collection of further ecological and behavioral data, which 
would aid in the conservation of this population. Moreover, we 
have been actively seeking the cooperation of the local Bedouin 
community in tortoise conservation through personal communi-
cation and the development of a very successful handicraft pro-
gram. Other activities include public awareness, maintenance of 
confiscated animals, health profiling of the species, and lobbying 
government authorities. We are also in contact with Libyan col-
leagues and authorities to ban the illegal collection and trade in 
these animals. 

Perala's comparison of our efforts in Zaranik with a case con-
cerning Gopherus agassizii in the USA described by Jacobson et 
al. (1995) is inappropriate, as the two situations are not similar at 
all. There was known to be a large native population of G. agassizii, 
into which over 800 G. agassizii were relocated. In our situation, 
no wild populations were known, and "introduced" animals were 
kept isolated and under control. Perala's statement that our efforts 
are a "major and immediate threat" to the survival of the Sinai 
populations of Testudo kleinmanni reflect a real lack of under-
standing of the scale, scope, and imminence of the threat from 
habitat destruction and collection for the pet trade these creatures 
face throughout their range. 
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This publication serves as an update for the most recent list of 
scientific and standard English names of North American 
amphibians and reptiles north of Mexico (Crother et al. 2000. SSAR 
Herpetol. Circ. 29). The list below should to be used in conjunction 
with the previous work (op. cit.). This update includes new taxa 
described since the previous publication and any taxonomic 
changes that have led to name changes, both English and scientific. 

A number of changes herein concern date of publication of the 
original species description. In the course of other work, one of us 
(McDiarmid) reviewed the dates of publication for species of 
amphibians and reptiles. A primary source was An Index to the 

Scientific Contents of the Journal and Proceedings of The Academy 
of Natural Sciences of Philadelphia, published in 1913, pages vii-
xiv, in Commemoration of the Centenary of the Academy, March 
21, 1912. Data in the publication were drawn primarily from a file 
of 'receipt acknowledgments' received by the Academy from 
libraries to whom the Journal and Proceedings were sent. While 
useful in establishing a documented earliest date other than that 
printed on the volume, these acknowledgments likely were subject 
to the schedules of the various responding librarians and therefore 
not always helpful when the year of response was different from 
the stated date of publication. Another potential source of data are 
accessions files of the various libraries receiving the publications 
and initial contact with the library of the American Philosophical 
Society clarified the date of publication for volume 8 [18561 of 
the Proceedings. We hope that further research along these lines 
will provide definitive dates for most of these volumes and expect 
that additional updates will be needed in the future. 

The task of compiling the kind of information that goes into 
these publications is not trivial. We encourage colleagues to please 
send reprints concerning any taxonomic changes or decisions 
relevant to this list. Receiving such reprints will help ensure these 
names lists are as complete as possible. 

Anura - FROGS 

Compiled by Darrel Frost 

Ascaphus Stejneger, 1899-TAILED FROGS 
Ritland et al. (2000, Can. J. Zool. 78: 1749-1758), using randomly 
amplified polymorphic DNA (RAPD), found large genetic distances 
between isolated coastal and Rocky Mountain populations of Ascaphus 
in British Columbia, as well as genetic differentiation between north and 
south coastal populations. Subsequently, Nielson et al. (2001, Evolution, 
55: 147-160) reported on mtDNA variation among the isolated populations 
in the Pacific Northwest, concluding that former Ascaphus truei is 
composed of at least two species, and recognized these as Ascaphus truei 
and Ascaphus montanus. 

A. montanus Mittleman and Myers, 1949-Rocky Mountain Tailed 
Frog 
A. truei Stejneger, 1899-Coastal Tailed Frog 

See Metter (1968, Cat. Am. Amph. Rept. 69) for review (as including 
Ascaphus montanus). 

Bufo alvarius Girard, 1859-Sonoran Desert Toad 
B. americanus Holbrook, 1836-American Toad 

B. a. charlesmithi Bragg, 1954-Dwarf American Toad 
Masta et al. (2002, Mol. Phylogenet. Evol. 24: 302-314) found that Bufo 
americanus charlesmithi was concordant with a distinctive mtDNA Glade 
in their analysis, suggesting that it might be an independent lineage. 

B. boreas Baird and Girard, 1852-Western Toad 
See Schuierer (1963, Herpetologica 18: 262-267). Two (sometimes three, 
see Bufo nelsoni) nominal subspecies are generally recognized, although 
the geographic variation within Bufo boreas is poorly studied and may 
mask a number of cryptic species. 

B. b. boreas Baird and Girard, 1852-Boreal Toad 
B. b. halophilus Baird and Girard, 1853-California Toad 

B. fowleri Hinckley, 1882-Fowler's Toad 
Masta et al. (2002, Mol. Phylogenet. Evol. 24: 302-314), on the basis of 
molecular evidence suggested that Bufo fowleri is a distinct species 
composed of three molecularly distinctive populations, which require 
additional study as to their taxonomic status. 

B. nebulifer Girard, 1843-Gulf Coast Toad 
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Mendelson (1994, Occas. Pap. Mus. Nat. Hist. Univ. Kansas 166: 1-21; 
1997, Herpetologica 53: 14-30) showed that a number of cryptic species 
were concealed under the name Bufo valliceps and subsequently (Mulcahy 
and Mendelson, 2000, Mol. Phylogenet. Evol. 17: 173) recognized that 
nominal Bufo valliceps was composed of a northern species (Bufo 
nebulifer) in the USA south to central Veracruz, Mexico, and another 
(Bufo valliceps) from central Veracruz, Mexico, to Costa Rica. Although 
the scientific name of the Gulf Coast Toad has changed, and the likelihood 
remains that Bufo valliceps (sensu stricto) may still hold some surprises, 
it is unlikely that Bufo nebulifer represents more than one lineage. 

B. nelsoni Stejneger, 1893-Amargosa Toad 
Considered by some to be an allopatric subspecies of Bufo boreas. Stebbins 
(1985, Field Guide W. Rept. Amph., Ed. 2: 70) recognized this allopatric 
and morphologically distinct population as a distinct species. Altig et al. 
(1998, Contemp. Herpetol. Inform. Ser. 2: 7) noted its allopatry from 
Bufo boreas as well as fixed differences between larvae. Morphological 
distinctiveness of the two forms is not controversial. 

B. woodhousii Girard, 1854-Woodhouse's Toad 
See comments under Bufo fowleri in the previous list. The unjustified 
emendation of the specific epithet to woodhousei has been used widely. 
The status of taxa recognized by Sanders (1987, Evol. Hybrid. Spec. N. 
Am. Indig. Bufonids: 1-110), has not been evaluated closely by any author, 
although they have neither enjoyed any recognition. Subspecies in this 
taxon are controversial, with two (B. w. australis and B. w. woodhousii) 
frequently recognized. A third nominal subspecies, B. w. velatus Bragg 
and Sanders, 1951 (East Texas Toad) has been suggested (Sullivan et al., 
1996, Copeia 1996: 274-280), to represent part of a zone of hybridization 
between Bufo fowleri and Bufo woodhousii and so should not be recognized 
as a taxon until this issue is resolved. Detailed study of calls and molecules 
will likely prove fruitful within this widely distributed species. Masta et 
al. (2002, Mol. Phylogenet. Evol. 24: 302-314) noted that within Bufo 
woodhousii two distinct mtDNA clades exist which are largely concordant 
with the nominal subspecies Bufo woodhousii woodhousii and Bufo 
woodhousii australis, so additional work is warranted to determine the 
number of species under this name. 

B. w. australis Shannon and Lowe, 1955-Southwestern 
Woodhouse's Toad 
B. w. woodhousii Girard, 1854-Rocky Mountain Toad 

Gastrophryne olivacea (Hallowell, 1856)-Great Plains Narrow-
mouthed Toad 

Hyla gratiosa LeConte, 1856-Barking Treefrog 
H. wrightorum Taylor, 1939 "1938"-Mountain Treefrog 

Until recently (Duellman, 2001, Hylid Frogs Middle Am., Ed. 2: 983-98) 
considered a synonym of H. eximia, in southern Mexico. Nevertheless, 
the evidence for considering the Mountain Treefrog as indistinguishable 
from its Mexican relative was always weak and never consistent with call 
structure. The status of populations of this species from Mexico (south 
to, but not including, the Mexico City region) is unknown. 

Leptodactylus fragilis (Brocchi, 1877)-Mexican White-lipped Frog 
No report of geographic variation. See Heyer (2002, Proc. Biol. Soc. 
Washington 115: 321-322) for summary of nomenclatural confusion 
regarding the name of this frog, formerly called Leptodactylus labialis. 

Pseudacris regilla (Baird and Girard, 1852)-Pacific Treefrog 
Transferred to Pseudacris by Hedges (1986, Syst. Zool. 35: 11) but was 
disputed by Cocroft (1994, Herpetologica 50: 420-437), although Silva 
(1997, J. Herpetol. 31: 609-613) provided additional evidence and 
discussion for placing this species within Pseudacris. See Jameson, 
Mackey, and Richmond (1966, Proc. California Acad. Sci. 33: 551-620) 
and Duellman (1970, Monogr. Mus. Nat. Hist. Univ. Kansas 1: 484-493). 
Several nominal subspecies named, though infrequently used in the 
literature. Whether these represent sibling species or arbitrarily delimited 
components of geographic variation is unknown. Further investigation is 
warranted. Highton (2000, Biol. Plethodontid Salamanders: 234) discussed  

the previously published allozyme evidence (including that of Case, 
Haneline, and Smith, 1975, Syst. Zool. 24: 281-295) and suggested that 
what genetic data as exist for Pseudacris regilla are not consistent with it 
being a single species. 

P streckeri A. A. Wright and A. H. Wright, 1933-Strecker's Chorus 
Frog 

P. s. illinoensis Smith, 1951-Illinois Chorus Frog 
Considered a distinct species, Pseudacris illinoensis, by Collins (1997, 
SSAR Herpetol. Circ. 25) without discussion. 

Rana berlandieri Baird, 1859-Rio Grande Leopard Frog 
R. capito LeConte, 1855-Gopher Frog 

Rana capito is considered by some to be part of R. areolata (but see Case, 
1978, Syst. Zool. 27: 299-311, who considered it distinct). Recognized 
as distinct from Rana areolata by Young and Crother (2001, Copeia 2001: 
382-388), who also sugggested that the nominal subspecies are arbitrary 
units. 

R. sevosa Goin and Netting, 1940-Dusky Gopher Frog 
Reviewed (as Rana areolata sevosa) by Altig and Lohoefener (1983, Cat. 
Am. Amph. Rept. 324: 1-4). Recognized as distinct from R. capito and R. 
areolata by Young and Crother (2001, Copeia 2001: 382-388). 

R. virgatipes Cope, 1891-Carpenter Frog 
Data presented by Pytel (1986, Herpetologica 42: 273) suggest that careful 
evaluation for cryptic species is warranted. 

Caudata - SALAMANDERS 

Compiled by Richard Highton, Stephen G. Tilley (Chair), David B. Wake. 

Ambystoma cingulatum Cope, 1868-Flatwoods Salamander 

Batrachoseps gavilanensis Jockusch, Yanev, and Wake, 2001-Gabilan 
Mountains Slender Salamander. 

See annotation under B. pacificus. 
B. incognitus Jockusch, Yanev, and Wake, 2001-San Simeon Slender 
Salamander 

See annotation under B. pacificus. 
B. luciae Jockusch, Yanev, and Wake, 2001-Santa Lucia Mountains 
Slender Salamander 

See annotation under B. pacificus. 
B. minor Jockusch, Yanev, and Wake, 2001-Lesser Slender 
Salamander 

See annotation under B. pacificus. 
B. pacificus (Cope, 1865)-Channel Islands Slender Salamander 

This formerly polytypic species now includes only populations found on 
the northern Channel Islands off the coast of southern California (Jockusch 
et al., 2001, Herpetol. Monogr. 15: 54-99; Jockusch and Wake, 2002, 
Biol. Jour. Linn. Soc. 76: 361-391). Former members of this taxon have 
been raised to species rank (B. major, B. relictus) or described as new 
species (B. diabolicus, B. gavilanensis, B. incognitus, B. kawia, B. luciae, 
B. minor, and B. regius). 

B. robustus Wake, Yanev and Hansen, 2002-Kern Plateau Salamander 
B. wrightorum (Bishop, 1937)-Oregon Slender Salamander 

Applegarth (1994, Publ. USDI Bureau of Land Management, Eugene, 
Oregon) made the required emendation from B. wrighti to B. wrightorum. 
Petranka (1998, Salamanders of the United States and Canada, 
Smithsonian Institution Press) employed the original nomenclature. 

Desmognathus brimleyorum Stejneger, 1895-Ouachita Dusky 
Salamander 
D. conanti Rossman, 1958-Spotted Dusky Salamander 

Elevated to species rank by Titus and Larson (1996, Syst. Biol. 45: 451-
472). Treated as a subspecies of D. fuscus by Petranka (1998, Salamanders 
of the United States and Canada, Smithsonian Institution Press). Bonett 
(Copeia 2002: 344-355) showed that D. conanti and D. fuscus are 
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parapatric in Tennessee with only very limited hybridization, and that D. 
conanti consists of two clades of populations that may represent distinct 
species. 

D. folkertsi Camp, Tilley, Austin, and Marshall, 2002-Dwarf Black-
bellied Salamander 
D. fuscus (Rafinesque, 1820)-Northern Dusky Salamander 

Treated as a monotypic species by Titus and Larson (1996, Syst. Biol. 45: 
451-472). Treated as a polytypic species consisting of D. f conanti, D. f 
fuscus, and D. f santeetlah by Petranka (1998, Salamanders of the United 
States and Canada, Smithsonian Institution Press). Bonett (Copeia 2002: 
344-355) showed that D. conanti and D. fuscus are parapatric in Tennessee 
with only very limited hybridization, and that D. fuscus consists of northern 
and southern clades of populations. He suggested that these may represent 
distinct species, although they appear to hybridize over a broad area in 
Virginia. Frost [2002. Amphibian Species of the World: an online reference. 
V2.21 (15 July 2002) http//research.amnh.org/herpetology/amphibia/  
index.html] applied the name Desmognathus niger Green to this taxon, 
noting that the name Salamandrafusca Green is a junior primary homonym 
of Salamandra fusca Laurenti (=Salamandra atra). However, contrary to 
the synonymies made by Gray, 1850, Cat. Spec. Amph. Coll. Brit. Mus., 
Batr. Grad.: 31, Hallowell, 1856, Proc. Acad. Nat. Sci. Philaelphia, 8: 7, 
and Dunn, 1926, Salamand. Fam. Plethodontidae: 81, Green's [1818, J. 
Acad. Nat. Sci. Philadelphia, (1)1: 357] descriptions of Salamandrafusca 
and two other taxa that might represent Desmognathus fuscus (S. niger, 
and S. sinciput-albida) are too vague to be associated unambiguously 
with any known species of salamander. Triturus fuscus was later described 
by Rafinesque (1820, Ann. Nat., Lexington, 1: 4), whose type description 
applies to this taxon less ambiguously than any of Green's. Rafinesque 
should therefore be considered the author of the name Desmognathus 
fuscus, while Green's Salamandra fusca, S. niger, and S. sinciput-albida 
should be regarded as nomina dubia. 

D. wrighti King, 1936-Pygmy Salamander 

Dicamptodon aterrimus (Cope, 1868)-Idaho Giant Salamander 

Eurycea cirrigera (Green, 1830)-Southern Two-lined Salamander 
See note for E. wilderae. 

E. rathbuni (Stejneger, 1896)-Texas Blind Salamander 
E. robusta (Longley, 1978)-Blanco Blind Salamander 
E. wilderae Dunn, 1920-Blue Ridge Two-lined Salamander 

Treated as a species by Jacobs (1987, Herpetologica 43: 423-446), Conant 
and Collins (1991, Reptiles and Amphibians of Eastern and Central North 
America, Houghton Mifflin Co.) and Collins (1997, SSAR Herpetol. Circ. 
25) on the basis of its level of genetic differentiation from other members 
of the E. bislineata complex. Treated, together with E. cirrigera, as a 
subspecies of E. bislineata by Petranka (1998, Salamanders of the United 
States and Canada, Smithsonian Institution Press), but E. wilderae and E. 
cirrigera occur in sympatry (Camp et al., 2000, Copeia 2000: 572-578) 
and undergo very little gene exchange where they are parapatric (Kozak 
and Montanucci, 2001, Copeia 2001: 25-34). 

Hemidactylium scutatum (Tenuninck and Schlegel in Von Siebold, 
1838)-Four-toed Salamander 

Hydromantes platycephalus (Camp, 1916)-Mount Lyell Salamander 

Plethodon jordani Blatchley, 1901-Red-cheeked Salamander 
The taxon was restricted to populations in the Great Smoky Mountains 
by Highton and Peabody (2000, pp. 31-94 in Bruce etal., The Biology of 
Plethodontid Salamanders, Kluwer Academic/Plenum Publishers), who 
also suggested the standard English name. 

Typhlotriton Stejneger, 1892-Grotto Salamanders 
T spelaeus Stejneger, 1892-Grotto Salamander 

Squamata - LIZARDS 

Compiled by Kevin de Queiroz (Chair), Tod W. Reeder, Jack W. Sites, Jr. 

"Ameiva" Meyer, 1795-AMEIVAS (Introduced) 
Taxonomy for "Ameiva" follows Peters and Donoso-Barros (1970, Bull. 
United States Natl. Mus. 297: 1-293). Reeder et al. (2002, Am. Mus. 
Novit. 3365: 1-61) presented evidence that "Ameiva," as currently 
circumscribed, is not monophyletic, though they did not propose a 
taxonomic change to rectify this situation. We have placed the name 
"Ameiva" in quotation marks to indicate the non-monophyletic status of 
the taxon. 

Anniella Gray, 1852-NORTH AMERICAN LEGLESS LIZARDS 
Taxonomy for Anniella follows Hunt (1983, Copeia 1983: 79-89), with 
nomenclatural modifications (ICZN, 1993, Bull. Zool. Nomencl. 50: 186-
187). 

A. pulchra Gray, 1852-California Legless Lizard 
Pearse and Pogson (2000, Evolution 54: 1041-1046) presented evidence 
that the melanistic form previously designated Anniella pulchra nigra is 
polyphyletic, its Monterey Bay and Morro Bay populations having been 
derived independently from the silvery form previously designated A. p. 
pulchra. Although Pearse and Pogson did not propose any taxonomic 
changes, their results indicate that the subspecies A. p. pulchra and A. p. 
nigra do not correspond with separated or partially separated lineages, 
and therefore we do not recognize subspecies within A. pulchra. The 
existence and extent of genetic continuity between melanistic and silvery 
populations, as well as between northern and southern haplotype clones, 
deserves further study. 

Anolis cristatellus Dumeril and Bibron, 1837-Crested Anole 
(Introduced) 

A. c. cristatellus Dumeril and Bibron, 1837-Puerto Rican Crested 
Anole (Introduced) 

Anolis cristatellus cristatellus is established in Brevard and Dade Counties, 
Florida (Wilson and Porras, 1983, Univ. Kansas Mus. Nat. Hist. Spec. 
Publ. 9: 1-89 and references therein; Seigel et al., 1999, Herpetol. Rev. 
30: 173). Subspecific identifications were not reported by Wilson and 
Porras (op. cit.) or Seigel et al. (op. cit.) but have been given for the Dade 
County specimens by Schwartz and Henderson (1988, Contrib. Biol. Geol. 
Milwaukee Publ. Mus. 74: 1-264; 1991, Amphibians and Reptiles of the 
West Indies: Descriptions, Distributions, and Natural History, University 
of Florida Press). 

Aspidoscelis Fitzinger, 1843-WHIPTAILS 
Reeder et al. (2002, Am. Mus. Novit. 3365: 1-61) presented evidence 
that Cnemidophorus, as previously circumscribed, is not monophyletic, 
and they resurrected Aspidoscelis for the Glade composed of the species 
native to North America. Not shown below but necessary to note is that 
all author names are in parentheses. This change affects the following 
species names: 
C. arizonae becomes A. arizonae 
C. burti becomes A. burti (C. b. stictogrammus becomes A. b. 

stictogramma) 
C. dixoni becomes A. dixoni 
C. exsanguis becomes A. exsanguis 
C. flagellicaudus becomes A. flagellicauda 
C. gularis becomes A. gularis (C. g. gularis becomes A. g. gularis) 
C. gypsi becomes A. gypsi 
C. hyperythrus becomes A. hyperythra (C. h. beldingi becomes A. h. 

beldingi) 
C. inornatus becomes A. inornata (C. i. heptagrammus becomes A. i. 

heptagramma, C. i. juniperus becomes A. i. junipera, C. i. llanuras 
becomes A. i. llanuras) 

C. laredoensis becomes A. laredoensis 
C. marmoratus becomes A. marmorata (C. m. marmoratus becomes A. 

m. marmorata, C. m. reticuloriens becomes A. m. reticuloriens) 
C. neomexicanus becomes A. neomexicana 
C. neotesselatus becomes A. neotesselata 
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C. pai becomes A. pai 
C. septemvittatus becomes A. septemvittata (C. s. septemvittatus becomes 

A. s. septemvittata) 
C. sexlineatus becomes A. sexlineata (C. s. sexlineatus becomes A. s. 

sexlineata, C. s. stephensae becomes A. s. stephensae) 
C. sonorae becomes A. sonorae 
C. tesselatus becomes A. tesselata 
C. tigris becomes A. tigris (C. t. mundus becomes A. t. munda', C. t. 

punctilinealis becomes A. t. punctilinealis, C. t. septentrionalis becomes 
A. t. septentrionalis, C. t. stejnegeri becomes A. t. stejnegeri, C. t. tigris 
becomes A. t. tigris) 

C. uniparens becomes A. uniparens 
C. velox becomes A. velox 
C. xanthonotus becomes A. xanthonota 
'Reeder et al. (op. cit.) mistakenly used the name A. t. undulata instead of 
the valid name A. t. munda (see Crother et al., 2000, SSAR Herpetol. 
Circ. 29). 

A. laredoensis (McKinney, Kay and Anderson, 1973)-Laredo Striped 
Whiptail (unisexual) 

Abuhteba et al. (2001, Copeia 2001: 262-266) interpreted 
histoincompatibility between the members of two pattern classes within 
Aspidoscelis laredoensis as evidence for separate hybrid origins of the 
corresponding clones. The authors noted that two of them are planning to 
restrict the name A. laredoensis to one of the clones and propose a new 
species name for the other. 

A. marmorata Baird and Girard, 1852-Marbled Whiptail 
Aspidoscelis marmorata (including A. marmorata marmorata and A. m. 
reticuloriens in the United States) was treated as a species by Hendricks 
and Dixon (1986, Texas J. Sci. 38: 327-402) but as a subspecies of A. 
tigris by Maslin and Secoy (1986, Contrib. Zool. Univ. Colorado Mus. 1: 
1-60) and Wright (1993, Pp. 27-81 in Biology of Whiptail Lizards [Genus 
Cnemidophorus], J. W. Wright and L. J. Vitt [eds.], Oklahoma Mus. Nat. 
Hist.). Dessauer and Cole (1991, Copeia 1991: 622-637; see also Dessauer 
et al., 2000, Bull. Am. Mus. Nat. Hist. 246: 1-148) presented evidence of 
both differentiation and interbreeding between marmorata and tigris along 
a transect near the southern part of the border between Arizona and New 
Mexico, including a narrow (3 km) hybrid zone in which hybrid indices 
based on color patterns and allele frequencies changed abruptly in 
concordant step dines. Although those authors interpreted their data as 
reflecting incomplete speciation between the two forms (i.e., a single 
species), the same data can be interpreted alternatively as reflecting largely 
separate gene pools (i.e., two species). Following the terminology of de 
Queiroz (1998, pp. 57-75 in Endless Forms: Species and Speciation, D. 
J. Howard and S. H. Berlocher [eds.], Oxford University Press), they are 
here considered incompletely separated species. 

"Cnemidophorus" Wagler, 1830-SOUTH AMERICAN WHIPTAILS 
Taxonomy for "Cnemidophorus" follows Peters and Donoso-Barros (1970, 
Bull. United States Natl. Mus. 297(Part II): 1-293). Reeder et al. (2002, 
Am. Mus. Novit. 3365: 1-61) presented evidence that Cnemidophorus, 
even after the removal of Aspidoscelis, is not monophyletic, though they 
did not propose a taxonomic change to rectify this situation. We have 
placed the name "Cnemidophorus" in quotation marks to indicate the 
non-monophyletic status of the taxon. 

Cosymbotus platyurus (Schneider, 1792)-Flat-tailed House Gecko 
(Introduced) 

Cosymbotus platyurus is established in Alachua and Pinellas Counties 
Florida (Meshaka and Lewis, 1994, Herpetol. Rev. 25: 127; Hauge and 
Butterfield, 2000, Herpetol. Rev. 31: 52). 

Crotaphytus vestigium Smith and Tanner, 1972-Baja California 
Collared Lizard 

McGuire (1996, Bull. Carnegie Mus. Nat. Hist. 32: 1-143) noted that the 
name Crotaphytus vestigium Smith and Tanner is a junior synonym of C. 
fasciatus Mocquard. Nevertheless, he used the junior synonym as the 
valid name for the taxon because the senior synonym had not been so 

used during the last 50 years, while the junior synonym had been used 
repeatedly. McGuire also noted that C. fasciatus Mocquard is a junior 
(primary) homonym of C. fasciatus Hallowell (which is itself a junior 
synonym of Gambelia wislizenii) and that Mocquard, apparently aware 
of the problem, had provided the new replacement name (nomen novum) 
C. fasciolatus. Because the junior primary homonym C. fasciatus 
Mocquard is invalid (ICZN, 1999: Article 57.2), the correct name for this 
taxon is C. fasciolatus; however, for the reasons noted above, McGuire 
(2000, Bull. Zool. Nomencl. 57: 158-161) has proposed that C. fasciolatus 
be suppressed. Until the International Commission on Zoological 
Nomenclature rules on this proposal, we have followed the Zoological 
Code (ICZN, 1999: Article 82.1) by maintaining the name in most common 
current use. 

Eumeces "gilberti" Van Denburgh, 1896-Gilbert's Skink 
Richmond and Reeder (2002, Evolution 56: 1498-1513) presented evi-
dence that populations previously referred to Eumeces gilberti represent 
three lineages that separately evolved large body size and the loss of stripes 
in late ontogenetic stages. Although they considered those three lineages 
to merit species recognition, they did not propose specific taxonomic 
changes in that paper. We have placed the name "gilberti ' in quotation 
marks to indicate that it refers to a group composed of several species. 

E. multivirgatus (Hallowell, 1857)-Many-lined Skink 
E. m. epipleurotus Cope, 1880-Variable Skink 

Hammerson (1999, Amphibians and Reptiles in Colorado, Univ. Press of 
Colorado) argued, based on diagnosability and the apparent absence of 
intergrades, that Eumeces multivirgatus epipleurotus (under the name E. 
gaigeae) is a different species than E. m. multivirgatus. We have refrained 
from adopting this proposal until a more rigorous study is conducted. 

E. skiltonianus (Baird and Girard, 1852)-Western Skink 
Richmond and Reeder (2002, Evolution 56: 1498-1513) presented evi-
dence that the subspecies of Eumeces skiltonianus, as currently circum-
scribed, do not correspond with the boundaries of haplotype clades based 
on mitochondrial DNA. However, because those authors did not propose 
a revised subspecies taxonomy, and because resolution of that taxonomy 
requires more extensive geographic sampling, we have retained the ex-
isting subspecies taxonomy (e.g., Tanner, 1988, Cat. Am. Amph. Rept. 
447.1). 

Hemidactylus turcicus (Linnaeus, 1758)-Mediterranean House Gecko 
(Introduced) 

Hemidactylus turcicus is established at numerous localities in the south-
ern and eastern United States, including the states of Alabama (Mount, 
1975, The Reptiles and Amphibians of Alabama, Auburn Univ. Agric. 
Exper. Stat.), Arizona (Robinson and Romack, 1973, J. Herpetol. 7: 311-
312), Arkansas (Paulissen and Buchanan, 1990, Herpetol. Rev. 21: 22), 
California (Porter, 1988, San Diego Herpetol. Soc. Newsl. 10: 5), Florida 
(Wilson and Porras, 1983, Univ. Kansas Mus. Nat. Hist. Spec. Publ. 9: 1-
89 and references therein), Georgia (Bechtel, 1983, Herpetol. Rev. 14: 
27-28), Louisiana (Etheridge, 1952, Copeia 1952: 47-48), Maryland 
(Norden and Norden, 1989 [1991], Maryland Nat. 33: 57-58), Missis-
sippi (Keiser, 1984, J. Mississippi Acad. Sci. 29: 17-18), Nevada (Saethre 
and Medica, 1993, Herpetol. Rev. 24: 154-155), New Mexico (Painter et 
al., 1992, Herpetol. Rev. 23: 62), Oklahoma (Henniger and Black, 1987, 
Bull. Oklahoma Herpetol. Soc. 12: 20), South Carolina (Eason and 
McMillan, 2000, Herpetol. Rev. 31: 53), Texas (Conant, 1955, Am. Mus. 
Novit. 1726: 1-6), and Virginia (Knight, 1993, Dactylus 2: 49-50). Sub-
specific identifications (H. t. turcicus) have been reported in some cases, 
but not in others. 

Holbrookia Girard, 1851-LESSER EARLESS LIZARDS 
Taxonomy for Holbrookia follows Smith (1946, Handbook of Lizards. 
Lizards of the United States and Canada, Cornell Univ. Press) with modi-
fications by Axtell (1956, Bull. Chicago Acad. Sci 10: 163-179; descrip-
tion of H. maculata perspicua and treatment of H. lacerata as a species) 
and those described in subsequent notes. Separation of Cophosaurus 
texanus (Holbrookia texana) from Holbrookia follows Axtell (1958, Ph.D. 
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dissertation, Univ. Texas), Clarke (1965, Emporia St. Res. Stud. 13: 1-
66), Cox and Tanner (1977, Great Basin Nat. 37: 35-56) and de Queiroz 
(1989, Ph.D. dissertation, Univ. California, Berkeley). 

H. elegans Bocourt, 1874-Elegant Earless Lizard 
H. e. thermophila Barbour, 1921-Sonoran Earless Lizard 

Holbrookia elegans was recognized as a species by Lowe (1964, pp. 153-
174 in The Vertebrates of Arizona, C. H. Lowe [ed.], Univ. Arizona Press), 
and corroborating evidence has been provided by Adest (1978, Ph.D. dis-
sertation, Univ. California, Los Angeles) and Wilgenbusch and de Queiroz 
(2000, Syst. Biol. 49: 592-612); a diagnosis has been provided by Axtell 
(1998, Interpretive Atlas of Texas Lizards 18: 1-19). 

Lacerta bilineata Daudin 1802-Western Green Lizard (Introduced) 
Amann et al. (1997, Salamandra 33: 255-268) presented evidence for the 
specific separation of Lacerta bilineata from L viridis, and Green Liz-
ards reported from Shawnee Co., Kansas (Collins, 1993, Univ. Kansas 
Mus. Nat. Hist. Public Educ. Ser. No. 13; Gubanyi and Gubanyi, 1997, 
Herpetol. Rev. 28: 96) have subsequently been referred to L. bilineata 
without a subspecific identification (Gubanyi, 2000, Trans. Kansas Acad. 
Sci. 103: 191-192; Kalyabina-Hauf and Deichsel, 2002, Herpetol. Rev. 
33: 225-226). 

Leiocephalus carinatus Gray, 1827-Northern Curly-tailed Lizard (In-
troduced) 

L. c. armouri Barbour and Shreeve, 1935-Little Bahama Curly-
tailed Lizard (Introduced) 

Leiocephalus carinatus armouri is established in Brevard, Dade, and Palm 
Beach Counties, Florida (Wilson and Porras, 1983, Univ. Kansas, Mus. 
Nat. Hist. Spec. Publ. 9: 1-81 and references therein; Krysko and King, 
2002, Herpetol. Rev. 33: 148). 

Mabuya Fitzinger, 1826-MABUYAS 
M. multifasciata (Kuhl, 1820)-Many-striped Mabuya (Introduced) 

Mabuya multifasciata is established in Dade County, Florida (Meshaka, 
1999, Florida Sci. 62: 153-157). 

Neoseps Stejneger, 1910-FLORIDA SAND SKINKS 
Taxonomy for Neoseps follows Telford (1969, Cat. Am. Amph. Rept. 
80). Richmond and Reeder (2002, Evolution 56: 1498-1513) presented 
evidence that Neoseps is nested within Eumeces, closely related to E. 
egregius, though they did not propose a taxonomic change. 

Ophisaurus Daudin, 1803-GLASS LIZARDS 
Taxonomy for Ophisaurus follows McConkey (1954, Bull. Florida St. 
Mus. Biol. Sci. 2: 13-23) with modifications by Palmer (1987, 
Herpetologica, 43: 415-423; description of 0. mimicus). Macey et al. 
(1999, Mol. Phylogenet. Evol. 12: 250-272) presented evidence that 
Ophisaurus, if it includes North American, European, African, and Asian 
species, is not monophyletic. Although they favored placing all species 
in Anguis, this action is both disruptive and makes Anguis redundant with 
Anguinae; we have therefore adopted their alternative proposal of retain-
ing Ophisaurus for the North American and Southeast Asian species. 

Phyrnosoma douglasii (Bell, 1829)-Pygmy Short-horned Lizard 

Podarcis muralis (Laurenti, 1768)-Common Wall Lizard (Introduced) 
Podarcis muralis is established in Hamilton Co. (Cincinnati), Ohio (Vigle, 
1977, Herpetol. Rev. 8: 19; Hedeen, 1988, Herpetol. Rev. 19: 19) and 
Kenton Co., Kentucky (Ferner and Ferner, 2002, Herpetol. Rev. 33: 226). 

P sicula (Rafinesque, 1810)-Italian Wall Lizard (Introduced) 
Podarcis sicula is established in Long Island, New York (Smith and Kohler, 
1978, Trans. Kansas Acad. Sci. 80: 1-24 and reference therein) and Topeka, 
Kansas (Collins, 1993, Univ. Kansas Mus. Nat. Hist. Public Edu. Ser. No. 
13). According to Smith and Kohler (op. cit.), the New York population is 
P s. sicula; however, a more recent study by Oliverio et al. (2001, Ital. J. 
Zool. 68: 121-124) referred both the New York (see also Burke et al., 
2002, Copeia 2002: 836-842) and Kansas populations to P s. campestris, 
though a more thorough characterization of geographic variation within 
P. sicula is needed. A population of P. s. campestris was formerly  

established in Philadelphia, Pennsylvania, but that population is now 
thought to be extinct (Smith and Kohler, op. ciL and references therein). 

Sauromalus ater Dume'ril, 1856 	Common Chuckwalla 
A proposal to grant the name Sauromalus obesus (Baird, 1858) prece-
dence over S. ater Dumeril 1856 in the interest of maintaining nomencla-
tural stability (Montanucci et al., 2001, Bull. Zool. Nomen. 58: 37-40) is 
not followed because both names were in use prior to their treatment as 
synonyms by Hollingsworth (1998, Herpetol. Monog. 12: 38-191). For 
further discussion see McDiarmid et al. (2002, Bull. Zool. Nomen. 59: 
45-48). 

Sceloporus jarrovii Cope, 1875-Yarrow's Spiny Lizard 
Wiens et al. (1999, Evolution 53: 1884-1897; see also Wiens and Penkrot, 
2002, Syst. Biol. 51: 69-91) presented evidence that several of the previ-
ously recognized subspecies of Sceloporus jarrovii are not monophyletic 
and that several clades within this species are more closely related to 
other species in the S. torquatus group than to other populations of S. 
jarrovii. Therefore, they recognized five species for the populations for-
merly referred to S. jarrovii, applying the name S. jarrovii to the only one 
of those five species that occurs in the United States (corresponding with 
the set of populations formerly referred to S. j. jarrovii). No subspecies 
were recognized. 

S. undulatus (Bose and Daudin in Sonnini and Latreille, 1801)-East-
ern Fence Lizard 

Leache and Reeder (2002, Syst. Biol. 51: 44-68) presented 
phylogeographic evidence that Sceloporus undulatus, as previously cir-
cumscribed, is made up of at least four separately evolving lineages, and 
they applied the name S. undulatus to populations east of roughly the 88th 
meridian. Their results also suggest that the formerly recognized subspe-
cies undulatus (Southern Fence Lizard) and hyacinthinus (Northern Fence 
Lizard) are not natural groups (see also Miles et al., 2002, Herpetologica 
58: 277-292), and that the deepest genetic division within S. undulatus is 
not between northern and southern populations but between those east 
and west of the Appalacian Mountains, though they did not recognize 
subspecies within S. undulatus. 

S. consobrinus Baird and Girard, 1853-Prairie Lizard 
See note for Sceloporus undulatus. Leache and Reeder (2002, Syst. Biol. 
51: 41 68) applied the name S. consobrinus to the populations formerly 
referred to S. undulatus from the central United States, most (though not 
all) of which occur in the plains between the Mississippi River and the 
Rocky Mountains. Their results also suggest that the formerly recognized 
subspecies consobrinus (Southern Prairie Lizard) and garmani (North-
ern Prairie Lizard) are not natural groups, and they did not recognize 
subspecies within S. consobrinus. Leache and Reeder (op. cit.) noted that 
the name S. thayerii Baird and Girard 1852 (type locality: Indianola, 
Calhoun Co., TX) may turn out to be the correct name of this species and 
that populations east of the Mississippi River along the Gulf Coast may 
represent a separate species. 

S. cowlesi Lowe and Norris, 1956-Southwestern Fence Lizard 
See note for Sceloporus undulatus. Leach6 and Reeder (2002, Syst. Biol. 
51: 41 68) applied the name S. cowlesi to the populations formerly re-
ferred to S. undulatus from roughly the region of the Chihuahuan Desert. 
They did not recognize subspecies within S. cowlesi. 

S. tristichus Cope in Yarrow 1875-Plateau Lizard 
See note for Sceloporus undulatus. Leache and Reeder (2002, Syst. Biol. 
51: 44-68) applied the name S. tristichus to the populations formerly 
referred to S. undulatus from roughly the region of the Colorado Plateau. 
Their results also suggest that the formerly recognized subspecies tristichus 
(Southern Plateau Lizard), erythrocheilus (Red-lipped Plateau Lizard), 
and elongatus (Northern Plateau Lizard) are not natural groups, and they 
did not recognize subspecies within S. tristichus. 

Scincella lateralis (Say in James, 1823)-Little Brown Skink 

Uma notata Baird, 1859 "1858"-Colorado Desert Fringe-toed Li/ 
ard 
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Trepanier and Murphy (2001, Mol. Phylogenet. Evol. 18: 327-334) pre-
sented evidence that Uma notata, as previously circumscribed, is 
paraphyletic; the subspecies U. n. notata is more closely related to U. 
inornata than to U. n. rufopunctata (see also Wilgenbusch and de Queiroz, 
2000, Syst. Biol. 49: 592-612). They therefore considered the two previ-
ously recognized subspecies to be species. 

U. rufopunctata Cope, 1895—Yuman Desert Fringe-toed Lizard 
See note for Uma notata. Populations formerly assigned to U. rufopunctata 
from the Mohawk Dunes, Yuma Co., Arizona appear to represent a cur-
rently undescribed cryptic species (Trepanier and Murphy, 2001, Mol. 
Phylogenet. Evol. 18: 327-334). 

Urosaurus nigricaudus (Cope, 1864)—Baja California Brush Lizard 
Aguirre et al. (1999, Herpetologica 55: 369-381) and Grismer (1999, 
Herpetologica 55: 446-469) presented evidence that Urosaurus 
microscutatus and U. nigricaudus constitute a single species, for which 
the name U. nigricaudus has priority and within which no subspecies 
were recognized. The English name Black-tailed Brush Lizard was ap-
plied to U. nigricaudus when that species was thought to include only 
populations from southern Baja California; however, that name is de-
scriptively misleading when applied to the species as currently circum-
scribed. Although the English name Baja California Brush Lizard has 
been used for U. lahtelai (e.g., Stebbins, 1985, A Field Guide to Western 
Reptiles and Amphibians, Houghton Mifflin Co.; Grismer, 2002, Am-
phibians and Reptiles of Baja California, Univ. California Press), that 
species is restricted to a small area in the vicinity of Catavifia (suggesting 
the English name Cataviiia Brush Lizard); in contrast, U. nigricaudus is 
widely distributed in, and more-or-less restricted to, Baja California. 

Uta stansburiana Baird and Girard, 1852—Common Side-blotched 
Lizard 

Upton and Murphy (1997, Mol. Phylogenet. Evol. 8: 104-113) presented 
evidence for a distant relationship between Uta specimens from Durango 
versus those from Baja California and surrounding islands (as well as one 
locality in western Sonora), and they considered the Durango population 
to constitute a different species, to which they applied the name U. 
stejnegeri. Upton and Murphy's study did not include any populations 
from the United States, where Uta is widely distributed (including the 
type localities of both stanburiana and stejnegeri), and we have therefore 
refrained from adopting their taxonomic proposal until more information 
is obtained on the relationships of the United States populations. 

Xantusia bezyi Papenfuss, Macey, and Schulte, 2001—Bezy's Night 
Lizard 
X. gracilis Grismer and Galvan, 1986—Sandstone Night Lizard 

Lovich (2001, Herpetologica 57: 470-487), presented evidence that the 
population formerly designated Xantusia henshawi gracilis is evolving 
separately from other populations of X. henshawi and recognized it as a 
species. 

X. henshawi Stejneger, 1893—Granite Night Lizard 
Lovich (2001, Herpetologica 57: 470-487) presented evidence that the 
populations of Xantusia henshawi represent at least three separately evolv-
ing lineages, though he did not propose recognizing them as species. 

X. vigilis Baird, 1859 "1858"—Desert Night Lizard 
X. v. arizonae Klauber, 1931—Arizona Night Lizard 

Papenfuss et al. (2001, Sci. Pap. Nat. Hist. Mus. Univ. Kansas 23: 1-9) 
proposed that X. v. arizonae represents a different species than other popu-
lations of X. vigilis based on DNA and allozyme differences. Their study 
was based on a limited sample of X. vigilis, and we have therefore re-
frained from adopting their proposal until more information becomes 
available on the relationships of other X. vigilis populations. 

Squamata — SNAKES 

Compiled by Jeff Boundy, Jonathan Campbell, Brian Crother (Chair) 

Charina umbratica Klauber, 1943—Southern Rubber Boa 
Rodriguez-Robles et al. (2001, Mol. Phylogenet. Evol. 18: 227-237), used 
mtDNA sequence and considered allozyme data from a previous study 
(Weisman, 1988, MS Thesis, CSU Polytechnic Pomona) and found C. b. 
umbratica to represent a morphologically distinct, allopatric entity that 
they elevated to species status. 

Chilomeniscus stramineus Cope, 1860—Variable Sandsnake 
Grismer et al. (2002, Herpetologica 58:18-31) found C. cinctus, C. 
punctatissimus, and C. stramineus to represent morphotypes of a single 
species. 

Chionactis Cope, 1860—SHOVEL-NOSED SNAKES 
Reviewed by Mahrdt et al. (2001, Cat. Am. Amph. Rept. 730). 

C. occipitalis (Hallowell, 1854)—Western Shovel-nosed Snake 
Reviewed by Mahrdt et al. (2001, Cat. Am. Amph. Rept. 731). 

C. o. annulata (Baird, 1859)—Colorado Desert Shovel-nosed Snake 
Mahrdt et al. (2001, Cat. Am. Amph. Rept. 730) considered C. saxatilis a 
synonym of C. o. annulata. 

C. palarostris (Klauber, 1937)—Sonoran Shovel-nosed Snake 
Reviewed by Mahrdt et al. (2001, Cat. Am. Amph. Rept. 732). 

Contia tenuis (Baird and Girard, 1852)—Sharp-tailed Snake 
Hoyer (2001, Northwest. Nat. 82: 116-122) found C. tenuis to comprise 
two morphological species. Molecular data presented by Feldman and 
Spicer (2002, J. Herpetol. 36: 648-655) support recognition of two species, 
but the new species remains undescribed. 

Crotalus oreganus Holbrook, 1840—Western Rattlesnake 
Pook et al. (2000, Mol. Phylogenet. Evol. 15: 269-282), Ashton and de 
Queiroz (2001, Mol. Phylogenet. Evol. 21: 176-189), and Douglas et al. 
(2002, pp. 11-50 in Biology of the Vipers, G. W. Schuett, M. Hoggren, 
M. E. Douglas, and H. W. Greene [eds.], Eagle Mountain Press) analyzed 
mtDNA sequence data and concluded that Crotalus viridis comprised at 
least two clades, C. viridis and C. oreganus, with C. v. cerberus being the 
sister taxon to populations of C. oreganus. The former two studies did 
not formally recognize cerberus as a species, although both suggested 
that it was an evolutionary species based on sequence differences and 
allopatry. The last study did recognize cerberus as well as four other taxa. 
We take the conservative action supported by the congruence among all 
three studies, which is the recognition of viridis and oreganus. 

C. o. abyssus Klauber, 1930 	Grand Canyon Rattlesnake 
C. o. cerberus (Coues, 1875)—Arizona Black Rattlesnake 
C. o. concolor Woodbury, 1929—Midget Faded Rattlesnake 
C. o. helleri Meek, 1905—Southern Pacific Rattlesnake 
C. o. lutosus Klauber, 1930—Great Basin Rattlesnake 
C. o. oreganus Holbrook, 1840—Northern Pacific Rattlesnake 

C. ruber Cope, 1892—Red Diamond Rattlesnake 
The International Commission on Zoological Nomenclature (2000, Bull. 
Zool. Nomencl. 57: 189-190. Opinion 1960) has ruled that the name 
Crotalus ruber Cope 1892 take precedence over C. exsul when used as a 
specific epithet. 

C. scutulatus (Kennicott, 1861)—Mohave Rattlesnake 
C. s. scutulatus (Kennicott, 1861)—Northern Mohave Rattlesnake 

The spelling of the word "Mojave" has been changed to its proper form, 
"Mohave." The misspelling was noted by Lowe in the preface to his 
"Venomous Reptiles of Arizona" (1986). The English name of the nominal 
subspecies has been changed to reflect the distribution rather than describe 
rattlesnakes from a small portion of its distribution (D. Hardy and H. 
Greene, pers. comm.). 

C. viridis (Rafinesque, 1818)—Prairie Rattlesnake 
See comments under C. oreganus. 

C. v. nuntius Klauber, 1935—Hopi Rattlesnake 
C. v. viridis (Rafinesque, 1818)—Green Prairie Rattlesnake 

Drymarchon melanurus (Dumeril, Bibron and Dumeril, 1854)—
Central American Indigo Snake 

Wiister et al. (2001, Herpetol. J. 11: 157-165) found two taxa of 
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Drymarchon coexisting in northern Venezuela, representing South 
American (D. corais) and Central/North American (D. melanurus) taxa. 

D. m. erebennus (Cope, 1860)-Texas Indigo Snake 

Elaphe Fitzinger, 1833-RATSNAKES 
Utiger et al. (2002, Russian J. Herpetol. 9: 105-124), using molecular 
data, divided Elaphe into eight genera. New World Elaphe are part of a 
Glade outside of Old World species, and Panthemphis Fitzinger, 1843, is 
resurrected for most North American species. The common name would 
be North American Ratsnakes. Pending further review, we retain the 
current concept of Elaphe. 

E. alleghaniensis (Holbrook, 1836)-Eastern Ratsnake 
See under E. obsoleta. 

E. emoryi (Baird and Girard, 1853)-Great Plains Ratsnake 
Burbrink (2002, Mol. Phylogenet. Evol. 25: 465-476), using molecular 
data, found E. guttata to comprise three clades, which he elevated to 
species level. Elaphe guttata meahllmorum was inferred not to be an 
evolutionary entity, and was synonymized with E. emoryi. 

E. guttata (Linnaeus, 1766)-Red Cornsnake 
Burbrink (2002, Mol. Phylogenet. Evol. 25: 465-476), using molecular 
data, found E. guttata to comprise three clades, which he elevated to 
species level, restricting E. guttata to populations east of the Mississippi 
River. 

E. obsoleta (Say, 1823)-Texas Ratsnake 
Burbrink divided E. obsoleta into three species, with no subspecies, based 
on the congruence of morphological (2001, Herpetol. Monogr. 15: 1-53) 
and mtDNA (Burbrink et al. 2000, Evolution 54: 2107-2118) evidence. 

E. slowinskii Burbrink, 2002-Slowinski's Cornsnake 
Burbrink (2002, Mol. Phylogenet. Evol. 25: 465-476), using molecular 
data, found E. guttata to comprise three clades, which he elevated to 
species level. The Glade comprising populations in western Louisiana and 
eastern Texas were named E. slowinskii. 

E. spiloides (Dumeril, Bibron and Dumeril, 1854)-Gray Ratsnake 
See under E. obsoleta. 

Farancia erytrogramma (Palisot de Beauvois in Sonnini and Latreille, 
1801)-Rainbow Snake 

Gyalopion Cope, 1860-WESTERN HOOK-NOSED SNAKES 
G. canum Cope, 1860-Chihuahuan Hook-nosed Snake 

Heterodon gloydi Edgren, 1952-Dusty Hog-nosed Snake 
Werler and Dixon (2000, Texas Snakes. University of Texas Press, Austin) 
regarded H. n. gloydi to be an allopatric, diagnosable taxon restricted to 
the low plains-eastern forest ecotone of eastern Texas. 

Lampropeltis triangulum (Lacepede, 1789)-Milksnake 
L zonata (Lockington, 1876 ex Blainville, 1835)-California Mountain 
Kingsnake 

Rodriguez-Robles et al. (1999, Mol. Ecol. 8: 1923-1934) examined 
mtDNA and color pattern. The DNA suggested distinct northern and 
southern clades that they left unnamed. The color pattern variation was 
too variable to differentiate the seven subspecies. We follow these data 
and do not recognize any subspecies at this time. 

Leptotyphlops dissectus (Cope, 1896)-New Mexico Threadsnake 
See L. dulcis. 

L dulcis (Baird and Girard, 1853)-Texas Threadsnake 
Dixon and Vaughan (2003. Texas J. Sci. 55: 3-24), using morphological 
data, elevated L. d. dissectus to species status, and diagnosed three 
subspecies within the nominate race, one of which remains unnamed. 

L d. dulcis (Baird and Girard, 1853)-Plains Threadsnake 
L. d. rubellum (Garman, 1883)-South Texas Threadsnake 

Masticophis fuliginosus (Cope, 1895)-Baja California Coachwhip 
On the basis of a sympatric occurrence with M. flagellum, Grismer (1994, 
Herpetol. Nat. Hist. 2: 51; 2002, Amphibians and Reptiles of Baja 
California. Univ. California Press, Berkeley) elevated M. f. fuliginosus to 
species status. 

Opheodrys aestivus (Linnaeus, 1766)-Rough Greensnake 
Reviewed by Walley and Plummer (2000, Cat. Am. Amph. Rept. 718). 

Pituophis Holbrook, 1842-BULLSNAKES, GOPHERSNAKES, and 
PINESNAKES 
Rodriguez-Robles et al. (2000, Mol. Phylogenet. Evol. 14: 35-50) used 
mtDNA data and corroborated the current view of Pituophis with three 
species: melanoleucus, catenifer, and ruthveni. However, the recognition 
of ruthveni rendered catenifer paraphyletic. Pending data to corroborate 
the mtDNA, it is clear that Pituophis will undergo taxonomic revision in 
the near future. 

P catenifer (Blainville, 1835)-Gophersnake 
Rodriguez-Robles et al. (2000, Mol. Phylogenet. Evol. 14: 35-50), used 
mtDNA data and discovered significant internal structuring among P. 
catenifer populations, which may signify the existence of additional 
species. Rodriguez-Robles et al. did not attempt reclassification. See 
annotation under Pituophis. 

P ruthveni Stull, 1929-Louisiana Pinesnake 
Rodriguez-Robles et al. (2000, Mol. Phylogenet. Evol. 14: 35-50), used 
mtDNA data and argued for the recognition of P. ruthveni, despite lack of 
significant or independent differentiation from some populations of P c. 
sayi. 

Regina Baird and Girard, 1853-CRAYFISH SNAKES 
Alfaro and Arnold (2001, Mol. Phylogenet. Evol. 21: 408-423) used DNA 
sequence data and found the genus to be grossly polyphyletic. This 
conclusion corroborates the allozyme-based hypothesis of Lawson (1985, 
Ph.D. dissertation, Louisiana State University). Taxonomic change is 
necessary for this genus but Alfaro and Arnold recommended against such 
change pending further investigation of their relationships. Reviewed by 
Ernst et al. (2002, Cat. Am. Amph. Rept. 756). 

R. septemvittata (Say, 1825)-Queen Snake 
Reviewed by Ernst (2002, Cat. Am. Amph. Rept. 757). 

Sonora semiannulata Baird and Girard, 1853-Groundsnake 
Werler and Dixon (2000. Texas Snakes. University of Texas Press, Austin) 
recognized the subspecies S. s. taylori as a diagnosable taxon occupying 
the Tamaulipan biotic province. 

S. s. semiannulata Baird and Girard, 1853-Variable Groundsnake 
S. s. taylori (Boulenger, 1894)-Southern Texas Groundsnake 

Storeria occipitomaculata (Storer, 1839)-Red-bellied Snake 
Reviewed by Ernst (2002, Cat. Am. Amph. Rept. 759). 

Tantilla cucullata Minton, 1956-Trans-Pecos Black-headed Snake 
Reviewed by Wilson et al. (2000, Cat. Am. Amph. Rept. 719). 

T. elegans (Baird and Girard, 1853)-Terrestrial Gartersnake 
Bronikowski and Arnold (2001, Copeia 2001: 508-513) used cytochrome 
b sequence data to identify several clades within T elegans that did not, 
in some cases, follow phenotypic subspecies boundaries. Hammerson 
(1999, Amphibians and Reptiles of Colorado. 2nd ed. University of 
Colorado Press, Boulder) found phenotypes assignable to T e. arizonae 
and T e. vascotanneri outside of their purported distributions within 
Colorado, and recommended that the two names be synonymized with T 
e. vagrans. Hammerson's data supported similar action for Arizona and 
New Mexico populations as well (J. Boundy, pers. obs.). Three subspecies 
are tentatively retained. 

T e. elegans (Baird and Girard, 1853)-Mountain Gartersnake 
T e. terrestris Fox, 1951-Coast Gartersnake 
T e. vagrans (Baird and Girard, 1853)-Wandering Gartersnake 

T sirtalis infernalis (Blainville, 1835)-Red-spotted Gartersnake 
The International Commission on Zoological Nomenclature (2000, Bull. 
Zool. Nomencl. 57: 191-192. Opinion 1961) has ruled that the name 
Coluber infernalis be re-associated with Pacific Coast populations referred 
to as T s. concinnus by Crother et al. (2000, Herpetol. Circular 29:73). 

T. s. tetrataenia (Cope, 1875)-San Francisco Gartersnake 
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Action by the International Commission on Zoological Nomenclature 
(2000, Bull. Zool. Nomencl. 57: 191-192. Opinion 1961) has retained 
the name Eutaenia sirtalis tetrataenia for San Francisco Peninsula 
populations of T sirtalis. 

CROCODILIA—CROCODILIANS 

Crocodylus acutus Cuvier, 1807—American Crocodile 

TFsruiNNEs—TURTLES 

Compiled by John Iverson, Peter Meylan (Chair), Michael Seidel 

Actinemys Agassiz, 1857—PACIFIC POND TURTLES 
Emys and Emydoidea are retained despite the recommendation of Feldman 
and Parham (2002) to lump Emydoidea and Actinemys under Emys because 
those authors had not seen the argument by Holman and Fritz (2001) for 
recognizing Actinemys as a monotypic genus. We are in agreement with 
Holman and Fritz that retention of separate genera for Emys and 
Emydoidea, and using a third generic name for Actinemys marmorata, 

best serves to reflect the diversity in this monophyletic group. See 
Clemmys. 

A. marmorata (Baird and Girard, 1852)—Pacific Pond Turtle 
A. m. marmorata (Baird and Girard, 1852)—Northern Pacific Pond 
Turtle 
A. m. pallida (Seeliger, 1945)—Southern Pacific Pond Turtle 

Clemmys Ritgen, 1828—SPOTTED TURTLES 
Until recently (Holman and Fritz, 2001, Zoolog. Abhand. Staat. Mus. fur 
Tierkunde Dresden 51: 331-354; and Feldman and Parham, 2002, Mol. 
Phylogenet. Evol. 22: 388-398) the content of the genus Clemmys was 
based on the work of McDowell (1964, Proc. Zool. Soc. Lond. 143: 239-
279). This genus was considered to include a set of four North American 
species (C. guttata, C. insculpta, C. marmorata, and C. muhlenbergii) 
and was given the Standard English name, AMERICAN POND 
TURTLES. Work by Bickham et al (1996, Herpetologica 52: 89-97), 
Burke et al. (1996, Herpetologica 52: 572-584), Lenk et al. (1999, Mol. 
Ecol. 8: 1911-1922), Holman and Fritz (op. cit.), Feldman and Parham 
(op. cit.) and Seidel (2002a, Copeia 2002: 1118-1121) provide ample 
evidence that Clemmys (sensu lato) is paraphyletic with respect to the 
genera Emys, Emydoidea and Terrapene. C. marmorata has been shown 
to be the sister group of Emys and Emydoidea with the remaining species 
being paraphyletic with respect to this group and Terrapene. C. insculpta 

and C. muhlenbergii appear to be sister taxa and C. guttata appears to be 
the sister group to all remaining members of the Emydinae. Thus, the 
taxonomic revision suggested by Holman and Fritz (op. cit.) is advisable 
and is followed here. In this revision only the type species, C. guttata, is 
retained in the genus Clemmys. See notes for Actinemys and Glyptemys. 

C. guttata (Schneider, 1792)—Spotted Turtle 
Reviewed by Ernst (1972, Cat. Am. Amph. Rept. 124). 

Glyptemys Agassiz, 1857—SCULPTED TURTLES 
See note for Clemmys. 

G. insculpta (LeConte, 1830)—Wood Turtle 
G. muhlenbergii (Schoepff, 1801)—Bog Turtle 

Kinosternon hirtipes Wagler, 1830—Rough-footed Mud Turtle 

Sternotherus carinatus (Gray, 1855 1856)—Razor-backed Musk Turtle 

Trachemys Agassiz, 1857—SLIDERS 
Content of this genus follows Seidel and Smith (1986, Herpetologica 42: 
242-248) and Seidel (2002a, J. Herpetol. 36: 285-292). 

T gaigeae (Hartweg, 1939)—Mexican Plateau Slider  

Price and Hillis (1989, First World Congr. Herpetol. Abstract), Seidel et 
al. (1999, Herpetologica 55: 470-487), and Seidel (2002b, J. Herpetol. 
36:285-292) provide evidence for the specific recognition of this form. 

T g. gaigeae (Hartweg, 1939)—Big Bend Slider 
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Syncope is a microhylid frog genus composed of two very small 
species, Syncope antenori Walker 1973 and S. carvalhoi Nelson 
1975, distributed in the Amazonian region of Peril (Morales 1995), 
Brazil, and Ecuador. Because these frogs are small and are infre-
quently found, little is known of their life history. Several authors 
cited some aspect of the reproductive mode of S. antenori 

(Duellman 1978; Kriiegel and Richter 1995; Zimmerman and 
Simberloff 1996), and Duellman (1978) suggested that this spe-
cies might be mute because of the absence of vocal slits in males. 
Regarding diet, Duellman (op. cit.) reported that 6 of 7 individu-
als examined fed on ants and mites, without more detail. 

We describe the vocalization of S. antenori and provide addi-
tional diet data. From October to November 1995, we conducted 
a biological inventory on the west-central side of the Cordillera El 
Sira, between the Samantoshoari and Saberoshoari Creeks (eleva-
tion 210 m, approximately 09°59'S, 74°40'W). The site was lo-
cated 5 km SE of the Native Community Davis (approx. 09°58'S, 

FIG. 1. Vocalization of Syncope antenori (Microhylidae), MUSM 17014, 
from Cordillera El Sira, Pasco, Peril (recorded at 22.5°C). Frequency spec-
trum (above), oscillogram (middle), sonogram (below) of advertisement 
call. Hz = Hertz, msec = milliseconds. 
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TABLE 1. Stomach contents of eight specimens of Syncope antenori (Microhylidae) from El Sira, Pasco, Peril. 

Syncope antenori* 

Prey Item 1 2 3 4 5 6 7 8 Total** % 

Formicidae 6 6 5 10 I 6 34 69 

Acari 3 1 1 2 7 14 

Hymenoptera - Unid 1 – – 1 2 

Coleoptera 2 2 – – 4 8 

Pseusoscorpiones 1 – 1 2 

Diptera - Larvae 2 2 4 

Totalt 10 3 9 5 10 3 3 6 49 

* The numbers 1-8 correspond to MUSM 17014-17021. 
** Number of prey individuals in the environment. 
l Number of prey individuals eaten by each specimen. 

was 12.0 ± 0.3 (N = 6), and female SVL was 13.5 ± 0.5 (N = 2). At 
El Sira, males of this species called in the leaf litter at night. The 
low vocalization was almost imperceptible to the human ear, and 
can be described as a light constant and metallic tapping, "tic, tic, 
tic." Two males in the field and one captive male were recorded as 
they called in a plastic bag. There was no significant variation in 
call characteristics under either natural conditions or in captivity. 
The advertisement call of S. antenori consisted of a series of short 
notes with a total duration of 10-16 sec. Each note had a duration 
of 6.3-7.2 msec (mean ± SD: 6.9 ± 0.3, N = 23 calls or notes of 
two individuals). The call frequency extended from 222 to 634 
Hz, with a peak at 375 Hz, and the time interval between calls was 
from 210 to 234 msec (225 ± 0.4, N = 23 calls or notes of two 
individuals; Fig. 1). The factor that influences the call frequency 
in frogs may be the speed of sound within the vocal cavity or 
vocal sacs (Rand and Dudley 1993). All calling males of S. antenori 
did not have vocal slits and vocal sacs, and their call frequency 
was relatively low. We observed two specimens singing with their 
mouths open, most likely expelling air, causing the sound. These 
frogs may use the oral cavity like a resonator, because this species 
lacks vocal sacs for this function. This is in contrast to another 
minute frog, Phyzelaphryne miriamae (Leptodactylidae), which 
had a higher call frequency (2810  1160  Hz), vocal slits and sacs, 
and called with a closed mouth (Heyer and Gascon 1995). 

Diet analysis.—We examined stomach contents of eight speci-
mens. Ants (Subfamilies Mirmicinae and Dolicoderinae) and mites 
comprised 83% of the diet. Coleoptera, unidentified Hymenoptera, 
and Pseudoscorpiones formed a much smaller portion of the diet 
(Table 1). We used the Jacobs (1974) electivity index for the seven 
most common items eaten, D = (r-p)/(r+p)-2(rp); "r" was the 
proportion of each item per specimen by the total sum of all items 
in each specimen. The estimation of the proportion of any item in 
the environment (p) was calculated by dividing the sum of each 
item from all the specimens by the total sum of all items found in 
the specimens. The electivity index value of each item for each 
specimen ranges from no preference or not eaten (-1) to an exclu-
sive preference or eaten nearly exclusively (+1). The electivity 
index is "0" when items are eaten in equal proportions. From the 
diet analysis, it appears that S. antenori principally feed on ants, 
which formed 69% of the total items found in 6 of 8 specimens 
(Table 1). However, only three specimens had an electivity index  

indicating exclusive preference (+1) for ants. Another three showed 
less preference (from -0.64 to -0.06) while two showed no prefer-
ence for ants (-1), but preferred coleopterans instead (+0.91, Fig. 
2). Four of eight specimens ate mites, 14% of the total of items 
(Table 1), but only three showed a positive electivity index for 
this prey item (Fig. 2). These results are in contrast to Simon and 
Toft (1991) who mentioned that the preference for mites was 
strongly associated with species of small size, and with juvenile 
frogs rather than adults. We found that half of the S. antenori speci-
mens had a diverse diet, including not only ants and/or mites but 
other taxa (Table 1). These frogs may be choosing prey types in-
dependently of prey size (Lima 1998; Lima and Moreira 1993). 

Lastly, frog mobility was relatively great, considering the small 
size of this species. We observed at least two specimens moving 
slowly within an area of 1.5 m2  for ca. 20 min. We suggest that S. 
antenori is a relatively widely foraging species (Huey and Pi ank a 
1981) and is opportunistic in terms of prey preference. 
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The majority of sandy beaches in the Mediterranean have been 
surveyed to determine the location of marine turtle nesting areas. 
Detailed information is available on the status of green (Chelonia 
mydas L.) and loggerhead (Caretta caretta L.) turtle populations 
nesting in northern Cyprus (Broderick and Godley 1996; Glen et 
al. 1996; Godley et al. 1996), southern Cyprus (Demetropoulos 
and Hadjichristophorou 1989, 1995), Greece (Margaritoulis 1983; 

Arianoutsou 1988), Israel (Kuller 1995, 1999), Libya (Laurent et 
al. 1995, 1997; Venizelos 1996), Syria (Kasparek 1995) and Tur-
key (Baran and Kasparek 1989; Coley and Smart 1992; Yerli and 
Demirayak 1996; Gerosa et al. 1998). In addition, a comprehen-
sive synopsis of the status of marine turtles in the Eastern Medi-
terranean region can be found in Kasparek (2001). 

In recent years the coast of Egypt has received less attention 
than its eastern Mediterranean neighbors such as Israel and Libya, 
consequently the exact status of nesting populations in this region 
is unclear. Preliminary surveys of the coastline between the city 
of Alexandria and the Libyan border (western region; Fig. 1) per-
formed by Kasparek (1993), indicated that negligible marine turtle 
nesting activity was occurring in this region. We confirmed this in 
1998 while conducting a survey of the entire Mediterranean coast 
of Egypt (Clarke et al. 2000), finding only limited circumstantial 
evidence (i.e., three sets of emergence tracks and no nests) of nest-
ing activity in the western region. Similarly, no evidence of nest-
ing was found in the Nile Delta (central region; Fig. 1), during the 
1998 survey. 

Evidence was found however, that a small population of green 
and loggerhead turtles were nesting on beaches of the Sinai in 
eastern Egypt, close to the border with Israel. In this paper we 
document the results of a three-year study to quantify the extent 
of marine turtle nesting activity occurring along the Sinai coast 
between the border town of Rhafa to the east, and Port Said to the 
west (eastern region; Fig. 1). 

Methods.—The Mediterranean coast of the Sinai measures 220 
km from the Israeli border to the Suez Canal at Port Said; of this 
section, 200.7 km is sandy beach with potentially suitable habitat 
for marine turtle nesting. Other than the two inlets to Bardawil 
lagoon (Fig. 2), the coast in this region is continuous sandy beach 
with few natural divisions; therefore, for the purposes of this sur-
vey it was arbitrarily divided into 19 beaches. The limits of these 
divisions were determined by the presence of an easily identifi-
able landmark, or as a length of coastline that could be surveyed 
in a convenient time period (details are given in Table 1 and Fig. 
2). In the lagoon region (i.e., beaches 8-16; Fig. 2) only the north 
side of the outer sandbar was surveyed, as interviews with local 
fishermen revealed that marine turtles had never been observed 
nesting in the inner lagoon. 

Fin. 1. Map of the Mediterranean Coast of Egypt. 
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TABLE 1. Locality and character of beaches surveyed in north Sinai. 

Beach Name Coordinates 
Western limit 	 Eastern limit 

1 Rhafa 31°19'16N 34°13'01E 31°16'20N 34°08'37E 
2 El Sheik Zwayed 31°16'18N 34°08'37E 31°1311N 34°02'49E 
3 El Shalak 31 0 13'11N 34°02'49E 31°11'45N 33°58'29E 
4 El Kharruba 31°11'45N 33°58'29E 31°09'27N 33°51'36E 
5 El Arish 31°09.27N 33°51'36E 31°08'07N 33°46'27E 
6 El Masaid 31°08'07N 33°4627E 31°06'47N 33°36'56E 
7 Abo Flifel 31°06'47N 33°36'56E 31°07'24N 33°29'17E 
8 Zaranik 31°07'48N 33°28'56E 31 0 1 l'34N 33°21'34E 
9 Bardawil — Zaranik to Inlet #2 31°11'34N 33°21'34E 31°12'19N 33°17'00E 
10 Bardawil- Inlet #2 to Bogaz 31°12'59N 33°15'50E 31°13'40N 33°11'14E 
11 Bardawil- Bogaz 31°13'40N 33°11'14E 31°13'41N 33°07'05E 
12 Bardawil- El Kalls 31°13'41N 33°07'05E 31°10'51N 33°00'37E 
13 Bardawil- El Kalls to Inlet #1 31 0 10'51N 33°0037E 31°0819N 32°55'58E 
14 Bardawil- El Shagara 31 °08'45N 32°5524E 31°05'06N 32°47'46E 
15 Bardawil — El Mohamadyat 31°05'06N 32°47'46E 31°03'34N 32°41'05E 
16 Romana 31°03'35N 32°41'05E 31°04'19N 32°32'47E 
17 Salina Inlet 31°04'19N 32°33'47E 31°0722N 32°30'11E 
18 El Malaha 31°07'22N 32°30'l 1E 31°0722N 32°30'11E 
19 Port Said/Faud 31°13'13N 32°22'40E 31°13'13N 32°22'40E 

Total 

Length 
	

Comments 

9.7 km 	Residential/ tourist beach 
11.0 km 	Residential/ tourist beach 
9.0 km 	Light tourism 
11.5 km 	Light tourism 
9.0 km 	Residential/ tourist beach 
12.0 km 	Residential/ tourist beach 
11.0 km 	Light tourism 
12.0 km 	Protected area 
8.0 km 	Mostly deserted 
9.0 km 	Mostly deserted 
10.0 km 	Mostly deserted 
14.0 km 	Mostly deserted 
10.0 km 	Mostly deserted 
14.5 km 	Mostly deserted 
11.0 km 	Mostly deserted 
14.0 km 	Residential/ tourist beach 
8.0 km 	Mostly deserted 
14.0 km 	Mostly deserted 
3.0 km 	Mostly deserted 

200.7 km 

During the period from late May to mid-September (the main 
turtle nesting season in the eastern Mediterranean; Baran and 
Kasparek 1989; Demetropoulos and Hadjichristophorou 1995) all 
the beaches listed in Table 1 were surveyed during the early morn-
ing hours by two-person teams. Access to the beaches was not 
permitted at night. During the 1998 season, beaches were surveyed 
by walking from east to west, with one man on the waterline and 
the other following a parallel track 4-5 m landwards. However, 
because of the large distances involved subsequent surveys were 
performed using an all terrain vehicle (ATV), with two persons 
riding along the beach from east to west. One rider scrutinized the 
water line while the other surveyed the upper beach. 

Early in the season, beaches were re-visited every two weeks 
until an emergence track was found. Thereafter a beach was vis-
ited twice weekly; thus no track recorded was more than four days 
old. This allowed for a reasonable estimate of the date of egg depo-
sition, and gave a good prediction of the hatch date approximately 
40 days later. The exact location of all emergence tracks was noted 
using a Magellen 2000 Global Positioning System (GPS). Under 
the climatic conditions encountered during the summer months, 
emergence tracks were still recognizable for up to three weeks. In 
addition, the Egyptian Coast Guard was enlisted to find emergence 
tracks as soldiers patrol every mile of the Sinai coast on a daily 
basis. Because of these two factors we have high confidence that 

FIG. 2. Mediterranean Coast of Sinai showing the location of survey beaches. 
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TABLE 2. Nesting data for the coast of north Sinai. 

Loggerhead (Caretta caretta) 1998 1999 2000 

# of emergence tracks 97 60 79 
mean inner track width (cm) 20.21 (N = 93) 16.84 (N = 60) 13.94 (N = 79) 
mean outer tack width (cm) 71.25 (N = 93) 69.02 (N = 60) 68.61 (N = 79) 
number of nests with eggs 20 32 37 
mean clutch size 78 (N = 20) 64.68 (N = 27) 64.26 (N = 37) 
% hatching success 66.40 (N = 19) 76.21 (N = 19) 
# of stranded adults 13 33 28 
mean CCL of stranded adults (cm) 60.23 (N = 13) 63.03 (N = 33) 64.50 (N = 28) 

Green (Chelonia mydas) 1998 1999 2000 

# of emergence tracks 8 2 9 
mean inner track width (cm) 24.37 (N = 8) 15.50 (N = 2) 14.80 (N = 9) 
mean outer track width (cm) 73.38 (N = 8) 76.00 (N = 2) 69.30 (N = 9) 
number of nests with eggs 1 0 3 
mean clutch size 101 
% hatching success 53.7 (N = 2) 
# of stranded adults 7 8 1 
mean CCL of stranded adults (cm) 38.42 (N = 7) 66.88 (N = 8) 68.00 (N = 1) 

Leatherback (Dermochelys coriacea) 1998 1999 2000 

# of stranded adults 2 1 1 
mean CCL of stranded adults (cm) 135.00 (N = 2) 115.00 (N = 1) 

TABLE 3. Summary of the number of green and loggerhead turtle emergences and nests found on each beach between 1998 and 2000. 

Beach 	 1998 

 

1999 2000 

     

Loggerhead Green Loggerhead Green Loggerhead Green 

Tracks Nests 
with eggs 

Tracks Nests 	Tracks 
with eggs 

Nests 	Tracks 
with eggs 

Nests 
with eggs 

Tracks Nests 
with eggs 

Tracks Nests 
with eggs 

I 4 0 0 0 4 2 0 0 18 7 1 0 
2 9 3 0 0 19 11 2 0 15 7 0 0 
3 11 0 0 0 23 14 0 0 9 4 3 2 
4 3 0 0 0 3 1 0 0 6 3 1 0 
5 0 0 0 0 0 0 0 0 0 0 0 0 
6 5 2 0 0 3 0 0 0 4 3 2 0 
7 33 8 7 1 6 3 0 0 12 8 I 0 
8 3 0 1 0 1 1 0 0 0 0 0 0 
9 0 0 0 0 1 0 0 0 0 0 0 0 
10 5 3 0 0 0 0 0 0 0 0 0 0 
11 4 1 0 0 0 0 0 0 0 0 0 0 
12 3 1 0 0 0 0 0 0 9 4 1 1 
13 0 0 0 0 0 0 0 0 5 0 0 0 
14 15 1 0 0 0 0 0 0 1 1 0 0 
15 1 1 0 0 0 0 0 0 0 0 0 0 
16 1 0 0 0 0 0 0 0 0 0 0 0 
17 0 0 0 0 0 0 0 0 0 0 0 0 
18 0 0 0 0 0 0 0 0 0 0 0 0 
19 0 0 0 0 0 0 0 0 0 0 0 0 

very few emergence tracks were overlooked during the survey. 
The species of the emerging turtle was identified from track 

morphology—green turtles leave a regular pattern of imprints in 
the sand as they use both front flippers simultaneously to haul 
themselves across the beach. Conversely, loggerhead tracks are  

irregular as they use the front flippers in an alternating pattern to 
move on land (Demetropoulos and Hadjichristophorou 1995). The 
inside and outside widths of the tracks were recorded; the pres-
ence or absence of a body pit noted; and nests checked for egg 
deposition. Nests were then marked in a cryptic fashion to allow 
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relocation at a later date. 
During the 1999 and 2000 seasons, return visits were made to 

the nests to check for hatching 40, 42, and 44 days after egg depo-
sition. After hatching, the nests were excavated and an assessment 
made of the number of eggs laid, and hatching success. The curved 
carapace length (CCL) and species of dead stranded turtles, or 
parts of turtles, were also recorded throughout the survey. 

Results.—Evidence was found that loggerhead and green turtles 
nest in the eastern region of the Mediterranean coast of the Sinai 
(Table 2). Emergence tracks and/or nests were found on 15 of the 
19 beaches surveyed during the three-year study. Most of the ac-
tivity was concentrated on beaches 1-7, situated at the eastern 
side of the study area (Table 3). 

Loggerhead turtles utilized the area most heavily, with 20, 32, 
and 37 confirmed egg depositions being found in 1998, 1999, and 
2000 respectively. Green turtles utilized the area to a lesser de-
gree, with 1, 0, and 3 confirmed egg depositions being found dur-
ing 1998, 1999, and 2000. No evidence of nesting by leatherback 
turtles (Dermochelys coriacea) was found (Table 2). The majority 
of stranded turtles were loggerheads (74), however, a small num-
ber of green (16) and leatherbacks (4) was also found. 

Conclusions.—Loggerhead, green, and leatherback marine 
turtles are present in the waters off the Mediterranean coast of 
Egypt; as dead specimens of all three species were found washed 
ashore during the survey. Conclusive evidence was found that log-
gerhead and green turtles nest on the Mediterranean coast of the 
Sinai. No evidence was found to indicate that leatherback turtles 
nest in this area. 

Most nests were located on an 83-km stretch of coastline close 
to the Israeli border (i.e., between beaches 1 to 7; 31°06'47"N/ 
33°36'56"E to 31°16'20"N/34°08'37"E). Beaches 1, 2, 3, and 7 
were the most heavily utilized areas, with 76% of all nests being 
found on these beaches over the three-year survey. Comparison of 
the levels of nesting activity in this region with that reported for 
the Mediterranean coast of Egypt as a whole (Clarke et. al. 2000; 
Kasparek 1993) indicates that the eastern Sinai is the primary 
marine turtle nesting region for the entire Mediterranean coast of 
Egypt. 

The number of female loggerhead turtles nesting in this area is 
apparently small. Given that a single female will lay 1-3 clutches 
per season (Demetropoulos and Hadjichristophorou 1995), results 
suggest that only 10-20 individuals are nesting in the region each 
year. The number of green turtles utilizing this area is even lower, 
perhaps only one or two individuals per year. These results appear 
to be consistent with those reported from the adjacent Israeli coast. 
Kuller (1999) reports that during the 1998 nesting season, 40 log-
gerhead and 13 green turtle nests were found along a 190-km stretch 
of the Israeli Mediterranean coastline. However, this does appear 
to have been an exceptional year, as the annual mean number of 
nests found over the previous five-year period was only 27.4 log-
gerhead nests and 2.2 green turtle nests. These means are consis-
tent with those found during our study of the Mediterranean coast 
of Sinai. 

The mean number of eggs found in loggerhead nests on the Sinai 
coast (78.0 in 1998; 64.68 in 1999; and 64.26 in 2000) was within 
the range of 60-85 cited for nests from northern and southern 
Cyprus (Broderick and Godley 1996; Demetropoulos and 
Hadjichristophorou 1995). Generally, clutch sizes in the Mediter- 

ranean appear to be lower than in other parts of the world; e.g., 
Hirth (1980) reports the average global clutch size for C. caretta 
to lie within the range of 101-126 eggs. 

The mean hatching success of loggerhead eggs in the area (i.e., 
66.4% in 1999; and 76.21% in 2000) was similar to that of 79.1% 
reported from southern Cyprus, and 67.7% reported from 
Zakynthos, Greece (Peters and Verhoeven 1992). Overall, the nest-
ing and survival statistics for loggerhead hatchlings from the Egyp-
tian Sinai coast are comparable to other populations found else-
where in the eastern Mediterranean. Because of the very small 
number of green turtle eggs found, no meaningful conclusions on 
hatching success or mean clutch size can be drawn at this time. 
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Bushmasters (genus Lachesis) are remarkable for their large size 
2.0 m total length), venom capacity, and reputation for 

aggressiveness, which makes them one of the most feared snakes 
of the New World (Campbell and Lamar 1989; Greene 1997; Hardy 
and Silva Haad 1998). Their restricted habitat makes the collection 
of specimens difficult (but see exception in Taylor et al. 1974) and 
limits studies on the basic aspects of their biology (but see Boyer 
et al. 1989; Boyer et al. 1995; Chiszar et al. 1989; Melgarejo and 
Cunha 1991; Ripa 1994, for data on reproduction, captive 
maintenance and behavior). Another difficulty in collecting 
specimens for serum production is that many potential collectors 
fear these snakes. Encounters with bushmasters in their natural 
habitats are rare, and much popular lore stems from a distorted 
view of the rural workers who invariably are frightened in these 
situations. The lack of careful observations leaves unclear the 
effective risk of snakebites from bushmasters. Indeed, in Brazil, 
for example, it is said that the low number of accidents caused by 
this species is probably due to the fact that it is confined to the 
forests, where human presence is less frequent. In this paper, I 
present data on the capture of one of the most threatened and lesser  

known forms of the genus, Lachesis muta rhombeata (probably 
identical to the Amazonian form [Zamudio and Greene 1997]). 

Seventy specimens of Lachesis were collected from different 
localities in southeastern Bahia, Brazil, from 1988 to 1998. The 
specimens are housed in the "Colecao Zoologica Greg6rio Bondar 
(CZGB)" of the Centro de Pesquisas do Cacau (CEPEC/CEPLAC), 
Ilheus, BA, Brazil, or in captivity at the same institution. 

Captures were carried out in a strip of ca. 70 km between the 
Atlantic coast and 40°20'W and 13°12'S and 16°16'S. Vegetation 
consists of remnant Atlantic rainforest and cocoa groves 
(Theobroma cacao), pastures, and plantations of rubber and palm 
oil trees. Some specimens (N = 19; 27.1%) were captured in forest, 
but the majority (N = 41; 58.6%) were found in cocoa groves. In 
southeastern Bahia, cocoa is traditionally cultivated under the shade 
of the forest in a system locally called "cabruca." This fact and the 
presence of Atlantic forest remnants between the plantations allows 
the occurrence of a typical forest snake fauna (Argolo 2001). 

The majority of the 70 individuals of L. m. rhombeata collected 
were found coiled on the ground, either exposed or under 
herbaceous vegetation. From 26 collections for which I have data 
on activity and behavior, 19 specimens were found between 0700 
h and 1530 h, coiled on the ground and apparently asleep. Only 3 
of these specimens displayed defensive reactions when approached 
by the collector. One adult (CZGB 3031) struck the rural worker's 
machete when he approached the snake without having seen it, 
inside a cocoa grove. In the same environment, a young specimen 
(CZGB 1741), after being disturbed, struck the collector. A third 
specimen (CZGB 7431) coiled in defensive posture and vibrated 
the tail for a short time before being killed by the collector. These 
are the only reports of defensive reactions during the captures where 
circumstances were precisely determined. On the other hand, 
among several specimens collected under vegetation during 
cleaning of cocoa groves, one individual was almost stepped on 
by a rural worker, whereas two others (CZGB 3026, 5599) were 
stepped on without displaying any reaction. One specimen (CZGB 
3316), after being discovered, remained coiled and immobile for 
five hours while workers removed the vegetation in the vicinity 
waiting for a collector. None of the five specimens found active 
(from 1600 to 0600 h) displayed any defensive reactions. One of 
these (CZGB 3971) was killed at 0100 h inside a house in the 
field, after having crawled on the body of the sleeping collector. 
Another specimen, now in captivity at CEPLAC (number B-105), 
was captured at 2000 h when crossing a road in the vicinity of a 
forest in BMus. The collector erroneously identified it as the locally 
common Boa constrictor and, relying on illumination only from 
his car's headlights, attempted to capture it by pulling it by its tail. 
I collected two specimens (B227, B232) from armadillo caves 
inside a forest on the California farm (Rubel* 13°46'S, 39° 12'W). 
The resident armadillos were not observed, but they likely were 
Dasypus novemcinctus. These caves have one or more inclined 
entrances ca. 20 cm in diameter each. The ceilings in these caves 
are dome shaped, smooth, and approximate the size of the armadillo 
(Emmons, 1999; pers. obs.). As I searched the caves with a flexible 
stick, the snakes arose immediately through the opening. One of 
these stopped after flash photography and returned to the interior 
of the cave. The second specimen, also stimulated to exit the cave, 
was found shedding its skin. It coiled near the entrance to the cave 
and I was able to capture it by hook and a tail hold. None of these 
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specimens showed any defensive reaction during the captures. 
Published summaries of human envenomations suggest that 

snakebites by species of Lachesis are infrequent (Hardy and Silva 
Haad 1998; Jorge et al. 1997). Envenomings attributed specifically 
to southeastern Bahia are also rare; among 625 venomous 
snakebites attended at hospitals in Ilheus and Itabuna in four years, 
only three could be attributed to Lachesis (ArgOlo et al. 1998). In 
a general sense, there is a tendency in Brazil to attribute the low 
frequency of bites from bushmasters to the fact that this snake is 
confined to forests, where contact with humans is minimized. 
However, this species is relatively common in some cocoa groves 
in southeastern Bahia, yet accidents are still rare. 

Acknowledgments.-Specimens of Lachesis and information regarding 
field encounters were provided by Fernando (deceased) and Cristinalvo 
Gaily, Jose Pereira, Nivaldo de Jesus, Marcio Oliveira, and Roque 
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The gymnophione species Boulengerulafischeri Nussbaum and 
Hinkel, 1994 was named in honor of the donor (E. Fischer), based 
on a single individual collected by him in Cyagugu Prefecture, 
Rwanda. While this species description was in progress, Fischer 
and Hinkel (1992) published a monograph on Rwanda's flora and 
fauna. They (p. 105) referred to the new gymnophione species as: 
"Boulengerulafischeri Nussbaum and Hinkel in press." In addition, 
some diagnostic characters were provided plus a color photograph 
(p. 115) of the single known specimen (i.e., the later holotype of 
Nussbaum and Hinkel 1994). Although it was not the authors' 
intention, the description published in Fischer and Hinkel (1992) 
is valid under the International Code of Zoological Nomenclature 
(International Commission on Zoological Nomenclature 1999). 
Accordingly, Boulengerula fischeri Nussbaum and Hinkel, 
1994:756 has to be treated as an objective synonym and a homonym 
of Boulengerula fischeri Nussbaum and Hinkel in Fischer and 
Hinkel 1992:105. 
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Tail Loss in Garter Snakes 
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Tail autotomy is part of the defensive strategy of the common 
garter snake (Thamnophis sirtalis), with the greatest frequency in 
adult females because their mass facilitates breakage. If garter 
snakes are held by the tail, they rotate the body with a whirling 
motion that quickly gains momentum and snaps off the tail (Fitch 
1965, 1999). In the present report I explore further the topic of tail 
breakage in garter snakes, comparing the incidence of breaks in 
the sexes, and in adults vs. young (Tables 1-4). 

Methods and Materials.— The records used in this study were 
gathered during the course of ecological studies on the Fitch Natural 
History Reservation (FNHR). Only records obtained during the 
decade of the 1990's (1828 in all) were used. The ratio of those 
with tail breaks vs. those with intact tails is noted. Two sets of 
figures were used and compared. In the larger set every capture 
was included, with the result that some individuals, those recap-
tured several times, were overrepresented. In the second sample 
each individual was tallied only once—at its first capture. How-
ever, this data set excluded many records of older snakes that were 
most likely to have broken tails. On a few occasions I accidentally 
broke a tail in handling a snake, but the vast majority of breaks are 
believed to have resulted from the attacks of natural predators such 
as the coyote (Canis latrans), striped skunk (Mephitis mephitis), 
raccoon (Procyon lotor), opossum (Didelphis virginiana), red-
tailed hawk (Buteo jamaicensis), and great blue heron (Ardea 
herodias). In the tables, males of 400 mm or more SVL were listed 
as mature, as were females of 500 mm or more. 

Results and Discussion.—When a tail breaks, the broken end is 
very active, performing a series of lateral contractions which may 
be so rapid that it is seen as a blur, causing it to skip and hop about 
on the surface of the ground. The lively movements of the de-
tached tail may distract the attention of a predator momentarily, 
permitting the snake to escape, and the large number of snakes 
having part of the tail missing suggests the success of the strategy. 
By sacrificing part of the tail, garter snakes sometimes save their 
own lives, but it seems that some handicapping may result. Garter 
snakes with stub tails are noticeably slower in swimming or crawl-
ing, and the greater the length of lost tail the more serious the 
disadvantage. Cooper and Alfieri (1993) described tail autotomy 
in T s. sirtalis of Seabrook Island, South Carolina and empha-
sized the greater activity of adults in twisting off the tail; the only 
small juvenile which they observed did not attempt to autotomize 
when handled. However, when picked up by the tail, juveniles as 
well as adults may perform the whirling movements that can re-
sult in autotomy. The response tends to be weaker in juveniles 
than in adults, and is much less effective because of their smaller 
mass. Unlike lizards, snakes do not regenerate broken tails. 

Tail breaks may often result from attempted predation, unsuc-
cessful in all recorded cases, since the snake had survived. Some 
parts of the tail seem to be more fragile, or else they are more 
liable to be targeted by predators. In my sample there were no tail 

TABLE 1. Tail breakage compared in adult and juvenile red-sided gar-
ter snakes, first captures only. 

Intact Tails Broken Tails Totals 

Adults 764 122 886 
Juveniles 441 11 452 
Totals 1205 133 1338 

chi-square = 42.95, P = 0.001 

TABLE 2. Tail breakage compared in adult male and female red-sided 
garter snakes, first captures only. 

Intact Tails Broken Tails Totals 

Males 358 41 399 
Females 406 81 487 
Totals 764 122 886 

chi-square = 7.40, P = 0.005 

TABLE 3. Tail breakage compared in adult and juvenile red-sided gar-
ter snakes, including all recaptures. 

Intact Tails Broken Tails Totals 

Adults 982 257 1239 
Juveniles 551 38 589 
Totals 1533 295 1828 

chi-square = 10.63, P = 0.0001 

TABLE 4. Tail breakage compared in adult male and female red-sided 
garter snakes, including all recaptures. 

Intact Tails Broken Tails Totals 

Males 521 107 628 
Females 461 150 611 
Totals 982 257 1239 

chi-square = 60.24, P = 0.0001 

breaks from the end of the body to about the seventeenth percen-
tile. The remainder of the tail break lengths were not randomly 
distributed. In female snakes there was a concentration of breaks  
at about one-fourth of the distance to the tip, with 17.2% of the 
sample between the 20th and 29th percentile. Ninety snakes 
(27.95%) were missing their tail tips, and this was the most fre-
quent type of tail injury. In males, breaks across the tail base would 
damage the hemipenes. Males average smaller than females but 
have relatively longer tails. In courtship the male's tail serves a 
tactile function, helping to bring the vents of male and female 
together (Fitch 1999), and presumably loss of any of the tail would 
interfere with male courtship. The increased survival gained by 
tail autotomy presumably outweighs these handicaps (Fitch 1999).  
The number of damaged tails in a population obviously depends 
on the kinds and numbers of snake-predators that are present, as 
well as the amount, quality, and distribution of escape cover. There- 
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fore, the incidence of breakage could be expected to differ at each 
locality, and to change over time. 

In the data set that included recaptures, snakes probably aver-
aged older and therefore had a higher ratio of broken tails, but the 
trends for the two data sets are similar. In both samples, females 
had higher frequencies of broken tails than males, and adults had 
higher frequencies of broken tails than juveniles (Tables 1-4). Tail 
breaks are not common in first-year snakes, and it seems that 
immatures seldom rely on autotomy for defense. Of first-year 
young (less than 350 mm SVL) only 2.42% of 452 had broken 
tails, but for 886 larger snakes the ratio was 13.7%. As adult size is 
attained the incidence of tail breaks rises sharply, especially in 
females. The incidence of breakage was 10.3% in 399 males and 
16.7% in 487 females. It is not known how much tail loss affects 
survivorship. 
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Pitfall traps, either arranged in grids or associated with drift 
fences, are commonly used to assess amphibian species richness 
and abundance in various habitats (Corn 1994). However, trap 
efficiency is believed to differ across species, as some species are 
more likely to be captured and remain in traps than others (e.g., 
tree frogs can climb out, large individuals may jump out; Corn 
1994). This is particularly important in large-scale studies with 
distant sites or large numbers of traps that cannot be checked daily 
(e.g., Bury and Corn 1987; Degraaf and Rudis 1990; deMaynadier 
and Hunter 1998; Mazerolle 2001; McLeod and Gates 1998; 
Stockwell and Hunter 1989). To overcome this problem, research-
ers have made different modifications to traps, such as varying 
trap size (Vogt and Hine 1982), or adding funnels (Corn 1994; 
Vogt and Hine 1982), side flaps (Nadorozny and Barr 1997), piv-
oting top flaps (Christiansen and Vandewalle 2000), or rims (Bury 
and Corn 1987; Stenhouse 1985). However, very few investiga- 

tors have experimentally tested the effectiveness of their alterations 
against amphibian escape (but see Brown 1997; Christiansen and 
Vandewalle 2000; and Vogt and Hine 1982). In this paper, I present 
data collected in field conditions to test the effectiveness of pit-
falls with and without rims in hindering amphibian escape (i.e., 
animals being missing from the trap). 

All experimental trials were conducted in Rankin Bog (46°48'N, 
65°00'W), a peat bog within Kouchibouguac National Park, in 
southeastern New Brunswick, Canada, during the summers of 
1998, 1999, and 2001. Pitfall traps consisted of 11.4-L plastic buck-
ets (24 cm diameter x 30 cm height), each of which was placed in 
a shallow hole ca. 10 cm in depth. This ensured that the tops of the 
buckets were well above the bog surface to alleviate the probabil-
ity of an accidental capture during trials. Each trap was a quarter-
filled with water, and a thick mat of Sphagnum moss was added in 
the buckets to provide cover (Mazerolle 2001). Rims were fash-
ioned from bucket lids by cutting out their center portion, leaving 
a margin of 2 cm. These rims were added to some traps to test 
whether the presence of rims helps prevent escapes from the pit-
fall traps. 

A predator exclosure was built around the entire array of buck-
ets in 2001 to test whether escape rates were confounded with 
avian or mammal predation at the site during 1998 and 1999. The 
exclosure (0.91 m in height and 7.2 m in circumference) consisted 
of plastic snow fencing with a mesh size of 1 cm 2 . The top of the 
exclosure was covered with nylon window screening fastened with 
clothespins to hinder avian predation. 

I collected individuals of five amphibian species (see Table 1) 
from breeding ponds in the proximity of Kouchibouguac National 
Park. Amphibians also were collected during night driving sur-
veys conducted on rainy evenings (Shaffer and Juterbock 1994) 
between April and September of 1998, 1999, and 2001 in the same 
area. Individuals were temporarily housed in a cool dark room 
and used in experimental trials within 36 h of capture. At the be-
ginning of experiments, I measured the snout—vent length (SVL) 
of each amphibian. Individuals were randomly allocated to buck-
ets fitted with or without rims, with the restriction of a single indi-
vidual to each bucket. During a given trial period, the number of 
traps employed varied depending on the number of amphibians at 
hand (range 5-27 traps); for each species, half the individuals were 
randomly allocated to traps with rims, with the other half assigned 
to traps without rims. In those cases with an odd number of am-
phibians, the last individual was randomly allocated to one of the 
two trap types. The traps were arranged in a small grid of ca. 5 m 2 . 
Traps were checked four days following the introduction of am-
phibians to assess whether animals were present or absent. Each 
individual was used only once, and was released at its original 
capture location if it was present in the trap at the end of the trial. 
A total of 256 individuals was tested over 17 four-day periods 
during 1998, 1999, and 2001. 

I used logistic regression (Hosmer and Lemeshow 1989) to as-
sess, for each species placed in pitfall traps, the effect of trap type 
(i.e., with or without rim) on the probability of being missing from 
the trap at the end of the trial. I accounted for the presence or 
absence of a predator exclosure by systematically including the 
variable in all models. Snout—vent length (SVL) was added to 
models if it was significant at a = 0.10 in univariate logistic re-
gressions (Type III log-likelihood ratio statistic, SAS Institute Inc. 
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