




NEWSNOTES 

Amphibian Species Of The World Update 

In 1989, copyright for Amphibian Species of the World (Frost 1985) 
was transferred from the Association of Systematics Collections to 
the Herpetologists' League (Checklist Committee: R. McDiarmid-
Chair, E. Brodie, Jr., J. Campbell, D. Frost, S. Edwards, J. Savage). 
Frost has steadily updated and augmented the electronic manu-
script as a curatorial tool and for eventual preparation of a second 
edition under the same algorithm used for the first edition. Be-
cause synonymies are being added and my time is limited, com-
pilation is slow. Nevertheless, those with curatorial and/or re-
search needs for taxonomic information may request the "work-
ing" manuscript on diskette. Due to historical constraints, the 
manuscript (currently 3.7 Mb) is not in a data-base format, but 
rather in WordPerfect 5.1; the DOS version for restoring the 
backup diskettes is 5.0. Please send a $10 handling and diskette 
fee, along with a letter justifying your need, including a signed 
statement to the effect that the information will not be resold, or 
published without attribution or in large sections, as well as a 
statement of preferred diskette size (if other than 1.44 Mb, 3.5 
inch). Write: Darrel Frost, Compiler—Amphibian Species of the World 
ed. 2, Department of Herpetology and Ichthyology, American Museum 
of Natural History, Central Park West at 79th Street, New York, New 
York 10024, USA. 

Request For Slides 

The response to our previous request for Thamnophis slides to 
illustrate our book, tentatively entitled The Garter Snakes: System-
atics and Natural History (Rossman, Ford, and Seigel: University of 
Oklahoma Press), was beyond our expectations, and we are in-
deed grateful to all of those who have already generously pro-
vided us with slides. Not all the taxa have been covered, however, 
and we still need good "typical" representatives of the following: 
T. atratus aquaticus, T. cyrtopsis ocellatus (Edwards Plateau), T. e. 
eques, T. eques virgatenuis , T. m. melanogaster, T. melanogaster linearis, 
T. p. proximus, T. proximus rubrilineatus (Edwards Plateau), T. 
proximus alpinus, T. s. sauritus, T. sauritus sackenii, T. scaliger, T. v. 
validus, T. validus isabelleae, T. validus thamnophisoides. We do have 
slides of some of these taxa, but for any of a number of reasons (the 
coloration isn't "typical," part of the animal is out of focus, etc.) we 
would like to obtain more satisfactory ones. Finally, if anyone has 
an outstanding slide of any of the taxa not listed above that he/she 
would like to see published, we certainly are open to the possibil-
ity of "upgrading." Please send slides or inquiries to: Douglas A. 
Rossman, Museum of Natural Science, 119 Foster Hall, Louisiana State 
University, Baton Rouge, Louisiana 70803, USA. 

New Journal Announced 

In June 1993, the International Herpetological Symposium, Inc. 
will begin publication of a new, peer-reviewed journal, Herpeto-
logical Natural History. It will be devoted to all aspects of natural 
history of amphibians and reptiles. 

The editorial staff of Herpetological Natural History seeks original 
manuscripts that provide new theoretical and/or empirical in-
sights within the broad topics of behavior, ecology, evolution, and 
life history. Both field and laboratory studies are welcomed. 
Review papers that synthesize previous studies also will be con-
sidered. Papers will be published as either feature articles or notes. 
A book review section will appear in forthcoming issues. 

Herpetological Natural History initially will be published semi-
annually. Authors should expect accepted papers to be published 
within 6 to 12 months. Manuscripts and requests for information 
should be directed to: Gordon W. Schuett, General Editor, Herpeto-
logical Natural History, Department of Zoology & Physiology, Univer-
sity of Wyoming, Laramie, Wyoming 82071, USA. 

Subscription to Herpetological Natural History is $20 / yr. Interna-
tional surface postage included; air mail quotes provided upon 
request. Payment, by check or money order in U.S. dollars, should 
be made out to International Herpetological Symposium, Inc., and 
directed to: David Hulmes, Treasurer, International Herpetological 
Symposium, Inc., 361 Van Winkle Avenue, Hawthorne, New Jersey, 
07506, USA. 

Charles Stearns Grant-In-Aid 
For Herpetological Research At The 

California Academy Of Sciences 

The Department of Herpetology is pleased to provide limited 
financial aid—mostly to cover round trip transportation and 
limited per diem expenses—to graduate students who wish to 
visit our collections to support research in systematics. 

Proposals should include a short—no more than one page—
description of the research project, a budget, and a letter of 
support from the student's faculty advisor. 

Proposals are due by 15 October 1993, with notification by 1 
December 1993. Grantees are expected to complete their Academy 
visit by 15 September 1994. Please call 415-750-7037 for further 
information. 

Send proposals to: Herpetology Research Grants, Department of 
Herpetology, California Academy of Sciences, Golden Gate Park, San 
Francisco, California 94118-4599, USA. 

Second World Congress Of Herpetology 
Travel Awards And Donations 

In an effort to obtain travel funding for young herpetologists to 
attend the upcoming World Congress, the American Society of 
Ichthyologists and Herpetologists, the Herpetologists' League, 
and the Society for the Study of Amphibians and Reptiles have 
applied to the National Science Foundation for an International 
Travel Grant. Should the total proposal be funded 15 travel 
awards of $1855 would be available for distribution. NSF's deci-
sion on funding the grant may not be known until sometime this 
summer but in order to make the awards early enough to benefit 
those attending, applications are being solicited now and will be 
accepted until 1 August 1993. Awards will be restricted to gradu-
ate students, post-doctoral students and young professionals (35 
years or less in age) who are members of one of the above 
herpetological societies. 

Herpetological Review 24(2), 1993 41 



HELODERW.4 SUSPECTUM COPE. 1869 

From a Watercolor Palming by David M. Dennis. 1982 

SSAR Announces a Facsimile Reprint of the Herpetological Classic 

THE GILA MONSTER AND ITS ALLIES 
by Charles M. Bogert and Rafael Martin del Campo 

with a new preface by Charles M. Bogert and a retrospective essay by Daniel D. Beck 

• 

T HIS MONOGRAPH, FIRST PUBLISHED IN 1956, IS STILL THEONLY 
comprehensive treatment of the genus Heloderma, which 

comprises the world's only venomous lizards. The book covers all 
aspects of the animals' biology and venomology. (CONTENTS: 
classification and distribution; food and feeding habits; bodily 
functions, behavior, and activities; life history; ecology; venom 
apparatus and the venom and its effects; bites inflicted on humans; 
helodermatids and humans; and a bibliography.) Numerous fig-
ures, maps, and tables are included, as well as 20 plates of photo-
graphs of helodermatid lizards and their habitats. 

For this reprint, Charles M. Bogert prepared an extensive and 
wide-ranging preface (his last scientific contribution before his 
death in 1992) that gives the history of his collaboration with Rafael 
Martin del Campo in writing the original book. This preface 
provides information that is intended to update the book in the areas 
of fossil history and distribution; the origin, evolution, and dispersal 
of venomous lizards; the evolution of dentition and venom appara- 

tus; the role of venoms in food acquisition and defense; and the 
evolution of venomous squamates. 

The book also includes a retrospective essay by Daniel D. Beck, 
author of the most recent studies on the ecology and behavior of 
Heloderma, which evaluates the Bogert and Martin del Campo 
monograph. Dale Belcher has compiled a comprehensive index. 

The color frontispiece is copied from a watercolor of a Gila 
monster drawn by the noted wildlife artist, David M. Dennis. A 
special edition of this print, suitable for framing (measuring 9 by 11 
inches) and limited to 100 numbered copies, is available; these have 
been individually signed by Charles Bogert and David Dennis. 

Specifications: 282 pages, 4 portraits of authors, 58 photo-
graphs, 35 figures, 5 tables, 2 maps. Clothbound in library-grade 
buckram, format 7 by 10 inches. To be published August 1993. 

To ORDER 
Send orders to the SSAR Publications Secretary, Robert D. Ald-
ridge, Department of Biology, St. Louis University, St. Louis, 
Missouri 63103, USA (telephone 314-658-3900 or -3916;fax 314-
658-3117). Make checks payable to "SSAR"; receipt on request 
only. Overseas customers must make payment in USA funds. 
Orders may be charged to MasterCard or VISA (account number 
and expiration date required); a 5.25% bank charge will be added. 

BOGERT AND MARTIN DEL CAMPO: GILA MONSTER AND ALLIES 
• Price to SSAR members before August 1, 1993 	us $30 
• Price to Institutions and Non-members 	 $38 

(Postage: Add $2 in USA, add $4 for other countries.) 
GILA MONSTER PRINT, signed and numbered, postpaid 	$25 
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Those wishing to apply should submit: 1) a statement of their 
present academic or employment status (e.g., Graduate Student at 
the University of Illinois; Assistant Professor of Zoology at the 
University of Tennessee); 2) an abstract of a talk or poster which 
they plan to present at the Congress; 3) a statement of their need 
of assistance from a supervisor or department head; 4) other 
relevant materials (e.g., letter of invitation to participate as a 
speaker or convener of a symposium). Applications will be judged 
by a committee of three (one representative from each society). 
Send applications to International Travel Grant, U.S. Fish and Wild-
life Service, MRC 111, National Museum of Natural History, Washing-
ton, D. C. 20560, USA. 

At present, any travel awards are contingent on the aforemen-
tioned International Travel Grant being funded by NSF. However, 
organizations and individuals are encouraged to send additional 
donations for this purpose. Checks should be made out to the 
Herpetologists' League and earmarked for World Congress Travel 
Awards and sent to the above address. The selection committee 
will award all funds received. 

Poster Commemorates 
Jamaican Iguana Survival 

The Fort Worth Zoo is offering a beautiful full-color poster of the 
Jamaican iguana, Cyclura collei, which was unveiled at the recent 
International Symposium and Workshop on the Conservation of 
the Jamaican Iguana held in Kingston, Jamaica, 22-24 February 
1993. The poster is being distributed in Jamaica to heighten public 
awareness for the plight of this critically endangered lizard. Once 
feared extinct, the Jamaican iguana was rediscovered in 1990, and 
a small remnant population still clings to existence in the undis-
turbed forests of the remote Hellshire Hills. Superb in color 
quality, this 17 x 22 in. poster features three photographs of the 
Jamaican iguana and its habitat. 

A limited number of posters are available for $10 each plus $2.50 
for postage and mailing tube. Proceeds generated by the sale of the 
posters will directly support the ongoing field research and con-
servation efforts in Jamaica. To order please send a check or money 
order for $12.50 payable to the FORT WORTH ZOOLOGICAL 
ASSOCIATION. Mail to: Rick Hudson, Reptile Department, Fort 
Worth Zoo, 1989 Colonial Parkway, Fort Worth, Texas 76110, USA. 

MEETINGS 

Societas Europaea Herpetologica 
7th Ordinary General Meeting 

The Societas Europaea Herpetologica (S.E.H.) will hold its 7th 
Ordinary General Meeting 15-19 September 1993 in Barcelona, 
Spain. The meeting site will be the Facultat de Biologia, Universitat 
de Barcelona. Scheduled plenary lectures include I. Darevsky (The 
rock lizards of the Caucasus: the present state of the problem), J. W . 

Arntzen (European newts: a model system for evolutionary studies), G 
Mancino (Cytogenetics, developmental biology and evolutionary biol-
ogy in amphibians), E. Olmo (Results and perspectives in the study of 
the karyology of scincomorphs), L. F. LOpez-Jurado (Origin, coloniza-
tion, adaptive radiation, intrainsular evolution and specific substitution 
processes in the fossil and living lizards of the Canary Islands), F. B. 

SSAR Meeting Highlights 
Dates: 7-12 August 1993 

Place: Indiana University, Bloomington, Indiana 

Keynote Lecture: "FEEDING STRATEGIES OF MONITOR LIZARDS," by 
Walter Auffenberg (Florida State Museum). An in-depth, 
illustrated lecture on the behavior and ecology of the Komodo, 
Gray's, and Bengal monitors. 

Symposium: "REPTILIAN BEHAVIORAL ECOLOGY: A Tribute to 
Charles C. Carpenter." Organizers: James Gillingham and 
Thomas Jenssen. Participants: Robin Andrews, Gordon 
Burghardt, Geoffrey Carpenter, David Chiszar, William Coo-
per, Justin Congdon, David Duvall, Gary Ferguson, Neil 
Ford, Brent Graves, Neil Greenberg, Victor Hutchison, Beth 
Leuck, Jeffrey E. Lovich, James B. Murphy, Catherine Mader, 
Joseph Macedonia, Matthew Rand, Stephen Secor, Judy 
Stamps, Richard Tokarz, and Kent Vliet. 

Symposium: "VISION AND VISUAL CUES IN THE BEHAVIOR OF 
AMPHIBIANS AND REPTILES." Organizers: Richard King and John 
B. Phillips. List of Speakers not yet finalized. 

Herpetological Travelogue Slide Shows: Aaron Bauer (Aus-
tralia, New Zealand, and New Caledonia), Stephen D. Busack 
(Spain), Thomas Fritts (Galapagos Islands), and C. J. McCoy 
(Belize). 30-minute, profusely illustrated lectures. 

Oral and Poster Presentations: Several concurrent sessions 
each day. Abstract form in Herpetological Review, December 
1992 issue, page 97. 

Student Paper Awards: Seibert Prizes to be awarded to the 
two best student papers ($250 first prize, $150 second prize). 

"The Great Reprint Scavenge." (For Students Only!). Profes-
sionals are asked to clear unwanted duplicate reprints out of 
their offices (and get free raffle tickets as a "thank you"). Only 
students will be permitted to sort through the stacks. 

Audiovisual Shows: "Herps of the West" (newly updated), 
"Amphibians of the Appalachians" (updated 1992), and "Her-
petology Past and Present." 

Field Trips: "Herping with Joe Collins." 

Social Activities: Welcoming Reception, the Annual SSAR 
Auction, Gourmet Beverage Tasting, local tours, and raffle. 

Exhibit: Tour of the Indiana University Axolotl Facility, a 
national facility founded by R. R. Humphrey that breeds and 
maintains genetic stocks of axolotls for research and teaching. 

Live Exhibit: Herps of the Region (Sponsored by the Hoosier 
Herpetological Society). 

Costs: Registration: $50 student, $70 regular; after 15 June, $70 
student, $95 regular. Lodging at Indiana University Union 
(meeting site); $55 /day (single) to $88 /day (4 persons/2 
beds). Air-conditioned dorms are $18 /day (double occu-
pancy) and $23.50 /day (single occupancy). 

Further Details, Call for Papers, and Abstract Form: See the 
December 1992 issue of Herpetological Review (page 97) or on 
request from Craig E. Nelson, Department of Biology, Indi-
ana University, Bloomington, Indiana 47405 (telephone 812-
855-1345, fax 812-855-6705). 
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Sanchiz (Phylogenetic and faunistic history of the European batra- 
chians), and S. Renous (The ontogeny of locomotion in marine turtles). 

Workshops include Genetics and Systematics, Marine and Fresh-
water Turtles, Conservation, Biogeography, and Ecoethology. A 
field excursion to the Parc Natural dels Aiguamolls de l'Emporda 
is planned; this is a wetland area located northeast of the Iberian 
Peninsula 150 km from Barcelona. 

For registration information, contact: BRP - Barcelona Relaciones 
Pfiblicas, Edificio Layetana, C/. Pau Claris, 138, 7.°, 4.a, E-08009, 
Barcelona, Spain. Tel. (3) 215 72 14, FAX (3) 215 72 87. 

ARTICLES 

Where's Waldo (And The Snakes)? 

Estimates of relative abundance of animals are often based on 
visual search methods such as transect counts or time-constrained 
searching (Campbell and Christman 1982). If different searchers 
are used to count animals in each of the areas under study, it is 
tacitly assumed that the searchers do not vary among themselves 
in their ability to detect the target species. While ornithologists 
have proposed numerous methods to correct for interobserver 
differences (Ralph and Scott 1981), this problem generally has 
been ignored by herpetologists (Jones 1986). For example, a recent 
symposium volume (Szaro et al. 1988) included eight papers on 
reptiles and amphibians that utilized visual search methods to 
determine relative abundances, but I found no mention in any of 
their methods sections of tests, experimental design modifica-
tions, or statistical corrections for interobserver variability. 

Snakes usually occur at such low densities, and surveys are so 
limited in number, that it is difficult to statistically identify the 
sources of variation in detectability (Fitch 1987; Turner 1977). 
Brown tree snakes, Boiga irregularis, can reach densities in excess 
of 50 snakes/ha (Rodda et al. 1992), and we have been able to 
amass hundreds of censuses for some transects in Guam. In visual 
sampling of the brown tree snake, interobserver variability is one 
of the strongest identified sources of variability in census counts 
(Rodda and Fritts 1992). Thus, we can statistically adjust for the 
differences among searchers in their abilities to find snakes. How-
ever, it takes several months of calibration surveys to quantify 
each observer's bias, and the calibration results have shown that 
some observers are relatively ineffective for snake searching. 
Therefore, it would be useful to have a simple method for predict-
ing the abilities of snake searchers. In this paper I describe one 
potential screening method (hereafter called the Waldo test) and 
compare its assessment of visual searching ability with relative 
snake sighting ability. 

The Waldo test uses drawings created for entertaining children 
with visual searching tasks (Handford 1988, 1989). Waldo, a boy 
with distinctive glasses and a red striped shirt and hat, is located 
at an unpredictable location on drawings that include many other 
colorful people and objects. Using a standardized set of written 
instructions, I asked snake searchers with known snake detection 
proficiencies to determine the amount of time it took them to find 
the mildly cryptic figure (Waldo) in each of the drawings. If a 
participant had seen a drawing before, I discarded that trial. This 
eliminated only two of 184 reported times (each of eight searchers 
found Waldo in 23 drawings). To control for order of presentation 
effects, the drawings were searched in a fixed order. Because 
drawings varied in complexity, I ranked the times for each draw-
ing independently, and then normalized the ranks using the Blom  

method (SAS Institute 1988) before determining the mean normal-
ized rank for each searcher. 

The eight searchers had each logged at least 25 h of visual snake 
searching, distributed irregularly over the 14 best-studied transects 
for the brown tree snake in Guam. During the 692 h of searches 
(1988-1992) 1117 snakes were captured. The 236 individual nightly 
capture totals were weighted by the number of search hours they 
represented and subjected to a two-way analysis of variance. The 
two factors considered were searcher and transect-year (each 
transect-year combination was considered separately to accom-
modate progressively changing population densities). The searcher 
effect was highly significant (F=4.76, df=7,199, P=0.00006). When 
adjusted for the varying mix of transects searched, the least 
squares fit to the model for each searcher's average sighting rate 
was correlated with their mean scores on the Waldo searches (Fig. 
1; r=0.693, df=6, P=0.057). 
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FIG. 1. Correlation between performance on the Waldo test and snake 

sighting rate (r2=0.48, P=0.057). 

The nearly significant correlation suggests that visual searching 
skills may have some common ground between finding snakes 
and finding Waldo. The correlation explains slightly less than half 
of the total variance (r 2  = 0.48), and other important attributes of 
being a successful visual snake searcher (e.g., motivation, alert-
ness under trying field conditions, etc.) must account for the 
majority of a person's snake searching skill. Nonetheless, it is 
worth noting that assignment of the person with the lowest Waldo 
score to some other duty would have increased the average 
sighting rate and improved the reliability of estimates of snake 
density. 

During the execution of the Waldo tests I noted difficulties in 
self-timing. An independent timer will administer future tests. I 
hope this first attempt at predicting observer bias in visual search-
ing tasks will inspire others to quantify interobserver variability 
and identify suitable measures for screening herpetological search-
ers. 

Acknowledgments.—I wish to thank anonymous individuals who took 
the Waldo test and performed the numerous snake censuses. Steve Corn, 
Daryl Karns, Tom Fritts, and Bruce Bury suggested improvements to the 
manuscript. Funding for this work was provided by the U.S. Fish and 
Wildlife Service through the Arizona Cooperative Fish and Wildlife 
Research Unit and the National Ecology Research Center. 
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"HERPETOLOGY" VOLUME Now AVAILABLE 

T HIS NEW BOOK CONTAINS THE UPDATED PLENARY 
lectures from the First World Congress of Herpetology. 

These chapters, by leading authorities on amphibians and rep-
tiles, present abroad review of contemporary herpetology and 
are an excellent collection of readings for herpetology courses 
and graduate students. The book is extensively illustrated. 

CONTENTS 

Carl Gans: The Status of Herpetology (14 pages) 
Ilya S. Darevsky: Evolution and Ecology of Parthenogenesis 

in Reptiles (19 pages) 
Linda R. Maxson: Tempo and Pattern in Anuran Speciation 

and Phylogeny (17 pages) 
Russell A. Mittermeier and others: Conservation of 

Amphibians and Reptiles (22 pages) 
Timothy R. Halliday: Sexual Selection in Amphibians and 

Reptiles (15 pages) 
Armand de Ricqles: Paleoherpetology (24 pages) 
S. Donald Bradshaw: Ecophysiology of Desert Reptiles 

(19 pages) 
Eric R. Pianka: The State of the Art in Community Ecology 

(22 pages) 
David B. Wake: An Integrated Approach to Evolutionary 

Studies of Salamanders (15 pages) 

Summary of the First World Congress (22 pages) 

Current Addresses of Delegates to the Congress, cross-
indexed by country 

• 

Specifications: 258 pages, 28 photographs, 8 1/2 by 11 inches 
(21.5 by 28 cm), clothbound us $28.00 (postage $2 for US A, 
$4 outside USA). Published December 1992. 

Orders to: Dr. Robert D. Aldridge, S S AR Publications 
Secretary, Department of Biology, St. Louis University, St. 
Louis, Missouri 63103, USA (telephone: 314-658-3900; 
fax: 314-658-3117). Orders may be charged to MasterCard 
or VISA (account number and expiration date must be pro-
vided); a 5.25% bank charge will be added. 
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Viable Triploid Hybrids Between A Large Frog, 
Rana catesbeiana, And A Small One, Rana 

septentrionalis 

The largest North American frog, the bullfrog (Rana catesbeiana), 
is related to one of the smallest, the mink frog (Rana septentrionalis). 
Hybrids between them, produced by artificial insemination in the 
laboratory, show characteristic syndromes and die before feeding 
(Elinson 1977, 1991; Kao and Elinson 1985). However, hybrids 
occasionally survive (Elinson 1977). I report here that viable 
hybrids are triploid and that they metamorphose at a larger size 
than do Rana septentrionalis. 

When eggs from a R. septentrionalis female (Erin, Ontario) were 
fertilized with sperm from a R. catesbeiana male (Quebec), most of 
the embryos had very large heads (macrocephaly). A few ap-
peared more normal, and six began feeding and growing. Chro-
mosome preparations from corneas of four metamorphosed frogs 
showed that two were triploid (3N=39) and the other two were 
likely triploid (Fig. 1). Isozyme patterns for lactate (LDH) and 
isocitrate (IDH) dehydrogenase were run for these frogs, and the 
relative gene dosages indicated that all were triploids with a 
diploid set of R. septentrionalis chromosomes and a haploid set of 
R. catesbeiana chromosomes. 

FIG. 1. Chromosome spread from a hybrid showing the triploid number 
(39) of chromosomes. 

Triploids originate due to the occasional production of diploid 
eggs (Richards and Nace 1977; Wright et al. 1976), and the addi-
tional haploid set of maternal chromosomes permits hybrid vi-
ability (Bogart 1972; Elinson and Briedis 1981). Reexamination of 
isozyme patterns of viable hybrids, reported previously (Elinson 
1977), suggests that they too were triploid (Fig. 2). 

The addition of a haploid set of R. catesbeiana chromosomes in 
the hybrids appears to have increased the size at metamorphosis. 
Diploid R. septentrionalis and triploid hybrids were raised under 
similar conditions, although the R. septentrionalis tadpoles were 
kept at higher densities (2-3 times) for the first five months. 
Metamorphic climax, as indicated by forelimb emergence, oc-
curred at 231 ± 39 days (N = 14) for R. septentrionalis and 249 ± 16 
days (N = 5) for the hybrids. At completion of tail resorption, R. 
septentrionalis froglets were 3.0 ± 0.2 g and 2.3 ± 0.5 cm (N = 9), 
while hybrids were 3.7 ± 0.4 g and 5.2 ± 1.6 cm (N = 5). 
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FIG. 2. Zymogram of lactate dehydrogenase (LDH). This gel shows LDH 
patterns for nine feeding tadpoles (19 days old) of the following types: R. 
catesbeiana x R. catesbeiana (CC); R. septentrionalis x R. catesbeiana 
(SC), R. catesbeiana x R. septentrionalis 61 (CS), R. septentrionalis x R. 
septentrionalis 81  (SS). Hybrid bands, consisting of subunits from both 
species, are indicated by arrows. Note that in SC tadpoles, the intensity of 
the hybrid bands is highest nearer the origin, while in CS tadpoles, the 
reverse is true. This skewing of the patterns is expected if the hybrid 
tadpoles contain a diploid set of chromosomes from their mother and a 
haploid set from their father. For instance, SC tadpoles would have a 
diploid set of R. septentrionalis chromosomes, and the pattern would be 
skewed towards R. septentrionalis (SS). The reverse is true for CS tadpoles. 

Literature values for lengths of frogs at metamorphosis are 2.9-
4.0 cm for R. septentrionalis and 4.3-5.9 cm for R. catesbeiana 
(Schueler 1975; Wright and Wright 1949). Our lab-raised R. septen-
trionalis were small compared to literature values, but the triploid 
hybrids fell in the range expected for R. catesbeiana. The larger size 
of the hybrids at metamorphosis could be due to better raising 
conditions, to triploidy, or to R. catesbeiana genetic contribution. A 
better controlled study would be required to sort out these factors, 
but it seems reasonable to hypothesize that R. catesbeiana genetic 
material can increase the metamorphic size of R. septentrionalis. 
These hybrids would be useful in investigating genetic control of 
growth and size in frogs. 
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POINTS OF VIEW 

The Need For Status Information 
On Common Herpetofaunal Species 

The loss of biotic diversity is a matter of great concern to 
biologists and land management agencies. Much effort is directed 
at conserving individual species, and considerable thought has 
been directed at developing criteria for categorizing endangered 
and threatened species (e.g., Mace and Lande 1991). Much debate 
centers on rarity (Arita et al. 1990; Drury 1974; Kattan 1992; McCoy 
and Mushinsky 1992; Rabinowitz et al. 1986). Few authors have 
discussed commonness, however. Kattan (1992) placed it on the 
"wide -broad - large" end of Rabinowitz et al.'s (1986) geographic 
range - habitat specificity - local population size continuum. Out 
of eight categories using the Rabinowitz scale, only one reflects 
commonness (McCoy and Mushinsky 1992). However, a species 
could be perceived as common if it fell outside this category, such 
as a species that is widespread with a large local population size, 
but with restricted habitat specificity. 

The Dilemma of Common Species.—In the United States, regula-
tions generally do not address the management of habitats for 
wildlife and plants, except in specialized areas such as critical 
habitats for federally protected endangered and threatened spe-
cies, parks, refuges, or wildlife management districts. Instead, 
management usually involves game or commercially important 
species, or species threatened with extinction. Consequently, rela-
tively few species are the subject of direct population monitoring, 
and a high percentage of available time and effort is expended on 
those few species. With relatively small amounts of habitat pro-
tected and most funding directed at task-oriented research on a 
few species, the biological status of apparently common species 
may be overlooked. 

A second problem is that biologists as well as the general public 
find it difficult to agree on what is a common species. Dictionaries 
(e.g., Webster's II New Riverside Dictionary, Berkeley Books, 
New York, 1984) use words such as "widespread," "familiar," and 
"occurring frequently" to define "common." Inasmuch as re-
searchers know of species that are widespread but not common, 
are common but not familiar, and are not common but occur 
frequently, the meaning becomes somewhat ambiguous. A wide- 

spread and abundant species could suffer a 50% population 
decline, yet it still might be perceived as common to many people. 
We suggest that biologists should only use the word common to 
denote a species that can reasonably be expected to be observed or 
collected in its natural habitat, assuming that appropriate sam-
pling techniques are used in appropriate habitats at appropriate 
times of the year. The word common may be used as a general 
observation of relative abundance but it should not be used in a 
conservation context unless a specific definition is provided. 

A third problem involves perception and personal bias. Percep-
tions of commonness usually are based more on subjective per-
sonal experience than actual data. Inasmuch as habitats are chang-
ing rapidly and few biologists have experience with wide-ranging 
species throughout their ranges, the biological status of a species 
may change far more rapidly than our perceptions of its status. 
Biologists should not be too quick to suggest that a species is 
common and widespread without some basis other than subjec-
tive impressions or on data taken 20 years ago. 

One result of biased or inaccurate perception is that there may 
be little attention devoted to the effect of various management 
practices on supposedly common species. Major changes in veg-
etation and faunal composition can occur as a result of manage-
ment goals which do not favor common species. For example, 
landscapes with dense woody understories become more open 
with frequent prescribed fires. Eastern box turtles (Terrapene caro-
lina) tend to occur in wooded environments. If fires are frequent, 
box turtle populations tend to decline and some populations 
might be extirpated. The risk of extirpation is especially high 
initially because first fires burn much hotter than subsequent fires. 
Thus, a manager with preconceived ideas of what are or are not 
common species may initiate management programs that actually 
lead to the inadvertent loss of a possibly declining species. 

Is a Species Common? The Role of Museum Specimens.—Intuitively, 
it seems reasonable that in a region with a diverse scientific 
community, such as North America or more specifically, Florida, 
the commonness of an animal might be reflected by its represen-
tation in museum collections. As a result of our studies on box 
turtles (Franz et al. 1992), we decided to review national museum 
collections to determine the extent of recent box turtle collecting 
activity. Our examination helps to illustrate the problems of 
determining the present distribution, much less status, of a species 
lacking long-term population data, but generally perceived to be 
common. 

We examined Florida box turtle records in all major U.S. muse-
ums (Appendix 1). We did not examine private collections or 
collections in schools or small regional museums. We recorded 
842 specimens, of which 425 (50.5%) were deposited in the Florida 
Museum of Natural History (UF). Most non-UF specimens were 
collected prior to 1960 whereas UF collections peaked in the 1950's 
and 1970's (Fig. 1). Most specimens resulted from the efforts of a 
few collectors in specific areas. For example, the large number of 
box turtle records at UF in the 1970's resulted largely from collec-
tions made by a single individual and are concentrated in only a 
few regions of the state. 

We tabulated the year of collection within each county when 
data were available. For four counties (Hardee, Hendry, Martin, 
Union), we found no box turtle records. We divided the data into 
two categories, pre- and post-1970, and then calculated percent-
ages within each category (Fig. 2). In 34 of 63 (54%) Florida 
counties with records, few box turtles (0-25%) were collected in the 
last 22 yrs. In 13 (21%) counties, between 26% and 49% of records 
occurred < 22 yrs ago whereas the majority of specimens were 
collected within the last 22 yrs in only 16 (25%) counties. 
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In most of the high percentage counties, few specimens were 
involved (Fig. 2). In addition, collecting biases are evident. For 
example, the large number of box turtles from Alachua County 
coincides with the presence of the University of Florida and an 
active herpetological community through the years; most of the 
large number of box turtles from Dade County were collected 
when Miami was a popular destination for northern tourists and 
prior to the intensive urbanization of 1960's. Thus, although the 
box turtle was common in museum collections, museum records 
give little reliable indication of the present distribution of box 
turtles in Florida. 

In accounts in both the popular and scientific literature, the 
eastern box turtle (T. carolina) is a common species in eastern North 
America (Carr 1952; Conant and Collins 1991; Ernst and Barbour 
1989; Pritchard 1979) and in Florida (Ashton and Ashton 1985; 
Moler 1988). A check of the Florida literature (Enge and Dodd 
1992), however, reveals that virtually nothing on the biology of 
this turtle is available except for a few notes. The present status of 
Florida's "common" box turtle is unknown despite population 
declines elsewhere (Schwartz et al. 1984; Stickel 1978; Williams 
and Parker 1987), substantial international and domestic trade 
(New York Zoological Society 1991; Rea 1992) and extensive 
habitat destruction in Florida (Cerulean 1991). 

What is Needed? Monitoring Protocols.—We suggest that many 
species perceived to be common, such as Florida's box turtles, may 
actually be declining. For example, populations of herpetological 
species once thought common, such as tortoises (Gopherus agas-
sizii, G. polyphemus) and many frog species, or that are now 
generally perceived as common, such as the red-eared slider 
(Trachemys scripta) and snapping turtle (Chelydra serpentina), have 
declined in many areas. The disappearance of many frog popula-
tions offers a clear example of dramatic and unexpected declines 
over a short time period (Blaustein and Wake 1990; Livermore 
1992; Wyman 1990). Rather than ignore common species until 
problems become glaringly apparent, a new approach is neces-
sary. 

The lack of historic population data makes it difficult to estab-
lish the causes of population declines, interpret them (Pechmann 
et al. 1991), or recommend management-related research. On the 
other hand, the long-term studies of once common species such as 
desert tortoises (Berry 1986) and many sea turtle populations (e.g., 
Bjomda11980) have allowed careful scrutiny of population trends 
(Crouse et al. 1987). With established monitoring programs begun 
in the 1970's, biologists were immediately aware of rapid declines 
and therefore in a better position to initiate conservation action, 
sometimes on an emergency basis. 

In times of scarce economic resources, it is unrealistic to suggest 
that all species should be monitored, and we recognize that there 
are problems underlying the assumptions of using vertebrate 
indicator species to monitor population trends and habitat quality 
(Landres et al. 1988). The extirpation of or serious population 
declines in common species may not indicate the extent of impact 
on other species or identify the source of the problem. However, 
the decline or absence of common species in appropriate habitats 
gives an indication of questions that need to be addressed. 

We suggest that biologists from academia, resource manage-
ment agencies, and private conservation organizations need to 
develop monitoring protocols that include entire herpetofaunal 
communities and common species, in addition to species known 
to be in need of conservation management. Monitoring protocols 
should include site selection, identification of species and commu-
nities to be monitored and surveyed, and survey techniques. 
Species should be censused using standardized, quantified, popu- 

lation surveys (see Heyer et al. 1993 for example). Certain popu-
lations should be targeted for short-term monitoring, whereas 
other populations should be studied on a long-term basis (see 
Likens 1988). Effects of various management practices on com-
mon species also need to be considered. 

Decade 

ANON UF El UF 

FIG. 1. The number of Florida specimens of the eastern box turtle in 
North American museum collections tabulated by decade of collection. UF 
= Florida Museum of Natural History. 

FIG. 2. Florida specimens of the eastern box turtle in North American 
museum collections by county. A star = between 0-25% of the specimens 
were collected after 1970; circle = between 26-49% of the specimens were 
collected after 1970; square = > 50% of the specimens were collected after 
1970. 

As might be expected (although not expressly demonstrated), 
museum collections by themselves are unreliable to determine 
present status and distribution. Likewise, the use of technological 
innovations, such as GAP analysis (Scott et al. 1993), and regional 
databases such as those developed by the Natural Heritage Pro-
grams of The Nature Conservancy, must be used cautiously and 
are no substitute for field inventories. However, museum speci-
mens record valuable information on historical distribution and 
other biological data. While we do not advocate unnecessary 
collecting, museum holdings need to be continuously augmented. 
Many governmental regulations require species inventory and 
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ecological assessment outside traditional academic research. Dur-
ing the course of such work, survey protocols should incorporate 
the collection of museum voucher specimens of even common 
species, especially in areas slated for destruction. In some cases, 
high quality photographic vouchers may serve as substitutes as 
long as photographs are deposited in museums with public ac-
cess. All public lands should be surveyed for biological diversity. 
Finally, biologists should make the effort to preserve museum 
quality road kills, or animals that die from natural or other causes. 
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APPENDIX I 

Records for box turtles in Florida were examined from the following 
collections: American Museum of Natural History, Archbold Biological 
Station, Auburn University, California Academy of Sciences, Carnegie 
Museum, Cornell University, Field Museum of Natural History, Florida 
Museum of Natural History, George Mason University, Illinois Natural 
History Survey, Los Angeles County Museum, Louisiana State University, 
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Milwaukee Public Museum, Museum of Comparative Zoology, Museum 
of Vertebrate Zoology, National Museum of Natural History, North 
Carolina Museum of Science, Northeast Louisiana University, Ohio Uni-
versity, Southern Illinois University, Texas A&I University, Texas A&M 
University, Tulane University, University of Alabama, University of Cen-
tral Florida, University of Colorado, University of Connecticut, University 
of Georgia Museum of Natural History, University of Illinois, University 
of Kansas, University of Kentucky, University of Michigan Museum of 
Zoology, University of South Florida, Yale-Peabody Museum. 

A Consideration Of Iguanian Lizards And The 
Objectives Of Systematics: A Reply To Lazell 

In the December, 1992, issue of this journal, Lazell (1992) com-
mented on several issues of systematic philosophy and practice, as 
well as on the particulars of iguanian lizard taxonomy. Most of the 
general issues that Lazell addressed (e.g., "practical" utility versus 
scientific utility of classifications; paraphyly versus monophyly; 
overall similarity versus synapomorphy; definition versus diag-
nosis; taxonomy based on rankings of "key" characters versus 
taxonomy reflecting recovered evolutionary history) have all been 
resolved in the leading systematics journals (e.g., Systematic 
Biology), and, therefore, should not warrant further discussion 
here. However, Lazell's manuscript included a novel iguanian 
classification that represents a step backward for systematics, and 
because his manuscript survived peer review it must be that 
Lazell's viewpoint is shared by at least some proportion of the 
readership of Herpetological Review. It is for these reasons that we 
respond. 

Systematic philosophy.—The signal difference between Lazell 
and leading systematists is in his rejection or misunderstanding of 
the fundamental importance of evolutionary history to systemat-
ics and of a set of logical techniques, collectively referred to as 
phylogenetic systematics or cladistics, that are used to estimate 
this history of evolution. The phylogenetic approach is predicated 
on the assumptions that (1) characteristics of ancestors are passed 
to their descendants in the same or modified form, and (2) the 
"nested" distribution of shared derived characters 
(synapomorphies) among taxa can be used to infer pattern of 
descent (Henning 1966). The most controversial aspect of cladis-
tics for precladistic systematists is that phylogenetic (= cladistic) 
taxonomies report unambiguously the recovered patterns of evo-
lutionary relationships among taxa. 

The older paradigm of systematics (labelled, ironically, "evolu-
tionary systematics"), here exemplified by Lazell's approach, is to 
employ overall similarity and "good" characters that meet some 
arbitrary criterion of taxonomic "utility," regardless of whether 
the groups recognized on this basis are logically consistent with 
evolutionary history. Further, in this approach some characters 
confer "family" rank on particular groups while others warrant 
only "subfamilial" or "generic" rank, regardless of the evolution-
ary relationships of the lineages under consideration. This ap-
proach is typical of systematics before the middle 1970's in that it 
represents a search for a hierarchy of kinds (=classes) of organisms 
that was then considered heuristic for the study of evolution. This 
approach was subsequently rejected by most systematists because 
they recognized that a defined hierarchy of kinds of organisms is 
logically unrelated to the evolutionary hierarchy and actually is 
detrimental to the study of evolutionary processes. More funda-
mentally, it was recognized that taxa (lineages and the historical 
groups that they can become) cannot be defined by rules because  

they are not sets in any rigorous (intensional) sense (Ghiselin 1981; 
Hull 1978, 1981; Wiley 1989). Because traditional, nonevolution-
ary classifications (those preferred by Lazell) make no distinction 
between invented abstractions (paraphyletic groups) and those 
entities that are discovered (monophyletic groups), they are anath-
ema to scientific utility and inquiry. Alternatively, if classifica-
tions are based exclusively on the pattern of evolutionary history 
(that is, based on cladistic principles), we can use them to help 
study many things about historical processes, such as the evolu-
tion of behavior, life history, anatomy, physiology, and karyology, 
as well as historical biogeography. This lack of a firm evolutionary 
base in "evolutionary" systematics is the fundamental flaw that 
limits its scientific value (de Queiroz 1988) and which led many 
evolutionary bioloigsts to conclude that systematics was irrel-
evant to scientific inquiry. The larger issue, then, is not, as Lazell 
would have it, the efficiency of systematics as a button-sorting 
activity, but whether systematics is to be part of evolutioary 
biology. Most evolutionary biologists have already voted; it is no 
coincidence that the upsurge of interest in systematics comes as 
the same time that cladistics, a taxonomic approach with a firm 
philosophical base, has taken the stage. 

Lazell's viewpoint is well illustrated by his discussion of the 
nature of higher taxa. He considers higher taxa to be "words, not 
organisms" that are "arbitrarily delimited by humans" but he still 
allows that they can "originate." Does he really mean to claim that 
sets, abstractions that extend from their definitions, can have 
histories? Could one talk about the unitary past and present of the 
set of "my car and three geese" or "reptiles excluding the closest 
living relatives of crocodilians and including the closest fossil 
relatives of mammals?" Further, although nonhistorical science, 
like physics and ecology, deals with classes of entities and their 
classes of interactions, historical science, as exemplified by sys-
tematics, generally deals with unitary entities (e.g., species and 
monophyletic taxa such as Mammalia and Brachylophus), their 
component parts, and their histories. 

Paraphyletic groupings hinder science because they are neither 
scientifically useful classes, abstractions whose definitions (inten-
sions) extend from hypotheses of natural regularities (like "herbi-
vores" or "gold"), nor are they unitary or historical entities. As a 
more germane example, the historical entity that we call Iguania 
(iguanian lizards) would still exist if humans had failed to dis-
cover it. It is objectively real because it is the manifestation of what 
a single ancestral species has become through evolution, repre-
sented at this point in time by about 1000 living and uncounted 
numbers of fossil species. On the other hand, if a set is defined by 
Lazell such as "all iguanians that lack zygodactyl feet" (i.e., Lazell's 
concept of Iguanidae = former "Iguanidae" + former "Agamidae"), 
that set of species owes its "existence" not to historical descent or 
objective reality, but to Lazell's definition. Therefore, if Lazell 
decides in the future that his classification is no longer useful, the 
abstraction that he currently refers to as "Iguanidae" will disap-
pear because, as an abstraction, it never really existed. Regardless 
of how Lazell constructs definitions in support of his paraphyletic 
classifications, some of his "iguanids" will continue to share a more 
recent common ancestor with chameleons than with other of his 
"iguanids." We cannot conceive of any overriding utility that 
could justify this misrepresentation of recovered evolutionary 
history. 

Characters and character analysis.—With respect to our character 
analysis of iguanians, Lazell suggests that we reached erroneous 
conclusions in part because of our eschewing differential a priori 
character weighting and intuition based on perceptions of general 
similarity. He also faults us for not offering "proof' of our conclu- 
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sions. "Proof' is not within the realm of science (Popper 1968, 
1979) so we must claim only that we have offered evidence for our 
conclusions. Lazell's view of what constitutes a "good" character 
is difficult to address because he is not interested in the phyloge-
netic information content of characters, only in their "utility" for 
button-sorting. Moreover, because his concept of character weight-
ing has to do with ease of observation (based on his subjective 
opinion) rather than on the reliability of the character with respect 
to phylogenetic signal, his views are far removed from main-
stream discussions of differential charcter weighting (e.g., Car-
penter 1988; Farris 1969; Hecht and Edwards 1977; Wheeler 1986). 
Nevertheless, because most proponents of "evolutionary system-
atics" do not take Lazell's extreme position on classifications and 
characters, it is illustrative to see what several of Lazell's state-
ments would mean in an evolutionary context. 

Lazell mentions that a character that he would weight heavily 
is a derived aspect of tongue morphology, reticular papillae on the 
foretongue (Schwenk 1988), shared by anoles and chamaeleonids 
(sensu former "agamids" and chameleons). However, if this fea-
ture were taken as unassailable evidence of a chamaeleonid-anole 
grouping, this would not support the recognition of an "Iguani-
dae" (in his sense or the older one), because this feature would 
support the conclusion that anoles are more closely related to 
chamaeleonids than they are to such genera as Polychrus (which 
certainly shares a gestalt with anoles, as well as a number of 
derived characters — Frost and Etheridge 1989; Williams 1988). 
Lazell's discussion of other chamaeleonid characters is confused 
and misleading, with little regard for evaluating appropriate 
organismal life stages (= semaphoronts) or for alternative lines of 
evidence. 

Lazell's assertion that acrodonty is an unacceptable basis on 
which to group "agamids" (i.e., chamaelonids without zygodactyl 
feet) and chameleons is untenable. This dentition character has 
been considered a "useful" (and phylogenetically informative) 
feature for 70 years (Camp 1923), and although some have sug-
gested that acrodonty in iguanian lizards may have arisen 
convergently (e.g., Williams 1988), no one previous to Lazell has 
ever argued that the alternative conditions (pleurodonty and 
acrodonty) were part of an observable continuum. Even though 
we would not argue that it is impossible for the putative 
synapomorphies shared by agamines, leiolepidines, and chame-
leons to be evolutionarily convergent, Lazell's published com-
ments make the characterization of this set of features appear 
much more difficult than it actually is. Although the dental 
condition in former agamids (= leiolepidines and agamines) and 
chameleons is almost universally referred to as "acrodont" (i.e., 
teeth attached to the top of the dentigerous bones) as opposed to 
"pleurodont" (i.e., teeth attached to the sides of the dentigerous 
bones), the character posited to carry phylogenetic information is 
that in chamaeleonids the lateral teeth cease to be replaced in 
adults and become fused to the underlying bone (= oligophyodonty 
- Edmund 1969). Lazell is correct that many "acrodont" iguanians 
actually have near-pleurodont or pleurodont tooth attachments. 
However, that Lazell has discovered some individual lizards that 
have anterior lateral teeth unfused to underlying bone means to us 
merely that he has looked at young individuals and, regardless, 
this certainly does not support his thesis of a pleurodont (non-
oligophyodont)-acrodont (oligophyodont) continuum. That there 
is variation in the size, shape, and position of the teeth on 
dentigerous bones we do not dispute. However, this is irrelevant 
to this particular discussion. If dental condition is so variable, why 
have we never seen "pleurodont" iguanians (the former "Iguani-
dae") with "acrodont" (oligophyodont) fused dentition or adult  

"acrodont" iguanians in which dental fusion does not take place? 
The broader issue of the necessity of gaps in transformational 

characterizations for phylogenetic analysis has been taken up by 
others (e.g., Stevens 1991) and although it is widely believed that 
cladistics depends on features of no variation, or at least with self-
evident gaps separating characters, this is not true (Farris 1990). If 
evolution and ontogeny are real processes, it follows logically that 
many features (all of them, if we knew all of the intermediates) 
must be distinguished for analytical purposes by imposed defined 
distinctions. The issue therefore devolves not on the gaps, but on 
whether systematists idealize their data and how they character-
ize hypothesized transformations for analysis. In this regard we 
agree with Lazell that systematists should be careful not to make 
problems for themselves through careless character individua-
tion, although we dispute his particulars. Regardless, we think 
that cladists who publish character descriptions and data matrices 
where they can be examined and discussed, are making more of a 
contribution to evolutionary biology than systematists who base 
taxonomies on personal opinion or on characters of idiosyncratic 
"rank" value rather than on the preponderance of evidence of 
evolutionary history. 

With respect to the condition of maxillary contact behind the 
premaxilla, Rieppel (1984) has also noted variation, so Lazell may 
be correct that this feature is not particularly informative. We have 
not looked at all specimens available of the Chamaeleonidae 
(particularly those taxa patristically distant from the "basal" taxa 
as hypothesized by Moody (1980), Rieppel (1986), and Klaver and 
Beaune (1986)), and we appreciate that all characters vary (this 
being a corollary of taxa being real entities). Nevertheless, it 
remains to be seen, when this variation is included in an analysis, 
if contact is synapomorphic for the group. 

Even if Lazell were correct that the characters of dentition and 
maxillary contact are not defensible as evidence, there are other 
lines of support for a monophyletic Chamaeleonidae (former 
"agamids" + chameleons); they share a mandibular anatomy that 
is unlike than in any other lizard, as well as unique features of 
tongue anatomy and function (Schwenk 1988; Schwenk and Bell 
1988; Smith 1988). Further, if the immunological distances pub-
lished by Joger (1991) are accepted as evidence of chamaeleonid 
monophyly, Lazell is left only with the observation of individual 
variation in some characters (which does not reject them as homo-
logues) and the assertion that his paraphyletic taxonomy illus-
trates something that he thinks is important but cannot be placed 
within the context of evolutionary biology. 

Along these lines, Lazell may not like the phylogenetic hypoth-
esis (that is, the grouping) that extends from an assumption of 
homology of septa in the guts of iguanids, because these septa are 
intraspecifically variable (even though this hypothesis of homol-
ogy is congruent with other lines of evidence), but he needs to 
present evidence that the occurrence of these structures is due to 
convergence rather than to common descent. Simply claiming that 
we (and Iverson 1980) may be wrong does not make Lazell right. 
Further, to make progress we must accept at least some level of 
variation in characters due to age, size, and sex, as well as that due 
to subsequent evolutionary changes, including reversal. If not, we 
must be prepared to exclude feathers as a bird synapomorphy 
solely because eggs lack them, reject hemipenes as a squamate 
synapomorphy because roughly 50% of the organisms in this 
Glade (the females) lack them, and reject nasolabial grooves as a 
synapomorphy of plethodontid salamanders because these grooves 
vary in depth, shape, and development. 

Iguanian taxonomy.—Although an extensive discussion of the 
history of iguanian systematics is beyond the scope of this paper, 
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a short review is useful. Since 1923 (Camp 1923), only four "family-
level" iguanian taxonomies have been accepted by one or more 
workers': (1) the three-family arrangement, based on subjective 
evaluations of similarity and "key" characters, that is most familiar 
to readers —Iguanidae (nonacrodont iguanians), Agamidae (non-
chameleon acrodont iguanians), and Chamaeleonidae; (2) the 
four-family arrangement of Moody (1980, 1983), in which the 
three living acrodont groups were accorded the nomenclatural 
status of families, Uromastycidae (=Leiolepididae), Chamaele-
onidae, and Agamidae, with the pleurodont iguanians retained in 
the traditional "Iguanidae"; (3) the nine-family arrangement of 
Frost and Etheridge (1989), which is based explicitly on recovered 
evolutionary history; and (4) the arrangement of Lazell (1992), in 
which chameleons are placed in one family, Chamaeleonidae, and 
the remaining acrodont iguanians are placed with the pleurodont 
iguanians in another family, the Iguanidae, this arrangement, like 
#1, based on subjective notions of overall similarity and "key" 
innovations'. 

No one has yet provided evidence for a monophyletic Iguani-
dae in either Lazell's sense (#4) or the older one (#1, 2) (e.g., Bohme 
1990; Etheridge and de Queiroz 1988; Frost and Etheridge 1989; 
Laze111992; Miles and Dunham 1992; Moody 1980,1982; Pilustrelli 
and Moody 1991), although evidence has been produced that 
suggests that the former "Iguanidae" is paraphyletic (e.g., Frost 
and Etheridge 1989; Moody 1982; Schwenk 1988; Williams 1988). 
Therefore, retaining a taxonomy that suggests relationships on the 
basis of no evidence of monophyly (the older arrangement), in 
contrast to some evidence for the paraphyly of this "taxon" (al-
though these lines of evidence may be in mutual disagreement), 
cannot be considered "conservative" in any scientific sense (contra 
Mune 1990; Pilustrelli and Moody 1991; Miles and Dunham 
1992). 

Moody's (1980, 1983) classificatory novelties (alternative #2) 
were in the recognition of two monophyletic groups as families 
(Uromastycidae (=Leiolepidinae of Frost and Etheridge) and Aga-
midae (= Agaminea of Frost and Etheridge)), which had tradition-
ally been included within the former Agamidae, and the recogni-
tion of the Madagascan oplurine "iguanids" as the Oplurinae; 
otherwise it is logically consistent with the iguanian classification 
of Camp (1923) as modified by Romer (1956). Subsequently, 
Borsuk-Bialynicka and Moody (1984) recognized a fossil taxon, 
Priscagaminae, which caused them to reconsider the Uromasty-
cidae to be a subfamily of the Agamidae, in effect re-embracing the 
traditional "family-groups" nomenclature of Camp (1923). Estes 
et al. (1988) and Frost and Etheridge (1989) showed that the 
"Priscagaminae" were a paraphyletic assemblage and could not be 
included in the former Agamidae without rendering it paraphy-
letic with respect to the chameleons and leiolepidines. Further 
work has been unable to resolve unambiguously the reality of a 
group composed of agamines + leiolepidines (i.e., the traditional 
Agamidae), with some evidence pointing to this group being 
paraphyletic with respect to chameleons (Smith 1988), and some 
evidence pointing to it being monophyletic (Joger 1991). 

In the case of Lazell's iguanian classification (#4), promoting a 
classification based on gestalt and "key" characters, particularly 
when it is contrary to a body of unambiguous counter evidence of 
evolutionary history, is inconsistent with scientific practice. In-
deed, if there is any classificatory scheme of the Iguania that 
embraces paraphyly and places itself outside of evolutionary biol-
ogy by ignoring evidence of evolutionary relationship, it is Lazell's. 
This leaves only one taxonomy of those proposed under the 
conventions of the International Code (Anon. 1985) that is consis-
tent with rigorous evolutionary biology, which is our nine-family  

arrangement. Lazell's innuendo about the motivations of scien-
tists aside, we would have preferred not to recognize nine igua-
Man families. But, the fact remains that this is a conclusion 
consistent with the evidence of evolutionary history, unlike the 
other arrangements. 

With respect to Lazell's concept of "utility," we do not under-
stand why the informal groups (e.g., sceloporines, anoloids, 
iguanines) that have served Lazell so well for so long (by his own 
admission) are not worthy of formal recognition (these groups 
being delimited originally by Etheridge 1959, 1964, 1966; Savage 
1958; Etheridge in Paull et al. 1976; Etheridge and Williams 1985; 
and Etheridge and de Queiroz 1988; only further supported by 
Frost and Etheridge 1989). Guyer and Savage (1992) discussed the 
issue of formal versus informal classifications in the context of 
anole systematics. They noted that the scientific issue is not one of 
formality versus informality, but whether the taxonomy informs 
or misinforms about evolutionary relationships. We suggest that 
both Lazell's and the earlier gradistic classifications of iguanians 
misinform about recovered evolutionary relationships. We con-
sider the nine major iguanian groups that we recognized as 
families to be "useful" because they are logically consistent with 
recovered evolutionary history. They could not have been discov-
ered if they had not been identifiable and there is no evidence that 
these groups are particularly closely related. Moreover, although 
some authors (e.g., Schwenk 1988) have presented legitimate 
evidence that at least the polychrotids 4  might be nonmonophyl-
etic, parsimony suggests that all of the groups that Lazell accepts 
informally and we recognize formally are all historical entities 
(i.e., monophyletic). The taxonomy that we proposed (Frost and 
Etheridge 1989), albeit relatively unresolved, promotes progress 
because it does not suggest relationships for which there is no 
supporting evidence, nor does it hide ignorance under the canard 
of "utility." Further, the unrooted trees on which our taxonomy 
rests exclude a large number of possible inter-group relationships 
from consideration. We question what scientific purpose a 
nonhistorical collection such as "Iguanidae" (in Lazell's sense or 
the older one) would serve. Is the "utility" of such a group that it 
makes it easier for us to misinform students, or possibly worse, 
misinform ourselves about the evolutionary history that we wish 
we knew? The lack of resolution among major iguanian groups is 
real, however. We would prefer to have achieved a more resolved 
taxonomy and we hope that evidence will be discovered that will 
resolve the current impasse. Progress will not happen, however, 
if workers abandon the attempt to recover evolutionary history, or 
limit the evaluation of scientific hypotheses to subjective opinion 
(e.g., "For me that is simply not good enough for even subfamilial 
separation." —Lazell 1992:109). 

In summary, Lazell's taxonomic opinions have little to do with 
evolution specifically or science generally. If they did, they would 
have been taken up when the arguments about parsimony, overall 
similarity, and subjective character weighting were timely. Fortu-
nately, those workers who prize stability over progress and but-
ton-sorting taxonomies over those based on recovered evolution-
ary history will find it difficult to overturn the progress made over 
the last 25 years. 
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TECHNIQUES 

Field Evaluation Of Using 
Passive Integrated Transponder (PIT) Tags 

To Permanently Mark Lizards 

Identifying individuals permanently is an important step in any 
long-term study of vertebrate populations. Techniques vary, how-
ever, and some methods may be better than others. Permanently 
marking lizards presents difficulties that may compromise study 
objectives. Ideally, the marking techniques should not affect sur-
vivorship or behavior of the animal, should be permanent, should 
allow for individual identification, should be usable on lizards of 
different sizes, should be easily read, and should not create undue 
stress or pain to the individual (Ferner 1979; Lewke and Stroud 
1974; Ricker 1956). Avoiding undue stress or pain is often impor-
tant when working with endangered species. 

Lizards have been marked by painting numbers or letters on the 
dorsum, attaching colored tape to tails, attaching aluminum bands 
to thighs, and by clipping toes (Ferner 1979). All these techniques 
present problems for satisfying criteria necessary for long-term 
marking (Le Boulenge-Nguyen and Le Boulenge 1986; Stoddart 
1970; Woodbury 1956). In addition, no estimates of tag loss have 
been made for these techniques. 

The use of passive integrated transponder (PIT) tags alleviates 
many of the problems inherent with other methods (Camper and 
Dixon 1988). PIT tags are glass-encased electromagnetic coils and 
microchips implanted under the skin or in the body cavity. Each 
PIT tag is encoded with a unique alphanumeric code that is read 
by generating a low-frequency electromagnetic signal with an 
external reader; the signal energizes the transponder at close 
range (1-5 cm), which causes it to transmit its code back to the 
reader (Camper and Dixon 1988; Fagerstone and Johns 1987). PIT 
tags are passive units and expected longevity of the tags are 15-20 
yrs. 

Equipment consists of PIT tags, a modified 3-cc plastic syringe, 
12-gauge stainless-steel needles, and a PIT-tag reader. The sy-
ringes we received from the supplier were large and impractical 
for field use. We modified a plastic 3-cc syringe by replacing the 
plastic plunger with a length of brass wire that serves as a me-
chanical plunger to push PIT tags out of the needle. Groups of 
needles were loaded with PIT tags and carried into the field. PIT 
tags were held in place inside the needles by coating tags with 
antiseptic ointment. The ointment also served as an antibacterial 
agent that was injected into the lizard along with the tag. 

Since 1988, we have been studying a population of blunt-nosed 
leopard lizards (Gambelia sila) on the Elkhorn Plain, San Luis 
Obispo Co., California (Germano et al., ms. in review). The blunt-
nosed leopard lizard is a state and federally listed endangered 
species. Although toe-clipping has been used by other researchers 
to permanently mark blunt-nosed leopard lizards (Montanucci 
1965; Tollestrup 1982; Uptain et al., in press), it was believed that 
another method should be tried that would cause less misidenti-
fication of individuals due to natural marking, would not mutilate 
individuals, and that would allow assigned numbers to be more 
easily and accurately read. Here we report on the efficacy of 
marking lizards with PIT tags during a long-term field study. 

In August 1989 we began PIT-tagging lizards, and over the 
course of four years we marked 581 blunt-nosed leopard lizards 
(Table 1). When a lizard was first encountered, it was weighed and 
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measured, sex was determined, and reproductive status and age 
class (young or adult) were recorded. Individuals also were marked 
with a numeral on their dorsum using a felt-tipped pen, and 
injected with a PIT tag. 

The area in which tags were injected varied over the course of 
the study because of tag loss or destruction. In 1989 we injected 
lizards (N = 52) subcutaneously in the dorsum just anterior to the 
tail with the needle facing towards the head. We later found that 
the skin was too tight in this area and that the tags tended to break 
through the skin. In 1990 and 1991 for all lizards (N = 172), and in 
July 1992 for hatchling lizards (N = 81), we injected tags subcuta-
neously in a lateral fold of skin on the torso by inserting the needle 
at a point just posterior to the shoulder and sliding the needle into 
the fold (Fig. 1). We believed that tag loss would be reduced in this 
area. However, tag destruction under the skin in several adults in 
1991 led us to inject adults intra-abdominally starting in April 
1992. We also found that well-fed hatchling lizards in July 1992 
had tight skin over all their body, and we began injecting hatchling 
lizards intra-abdominally in August 1992. 

FIG. 1. Blunt-nosed leopard lizard that is being injected subcutane-
ously with a PIT tag using a modified 3-cc syringe and a 12-gauge needle. 

The rate of loss or malfunction of PIT tags in blunt-nosed 
leopard lizards was 8.4% for first recaptures and 4.1% for all 
recaptures (Table 1). Twenty tags were lost in lizards and three 
tags malfunctioned during 3.5 years of tagging. Of the 20 tags that 
were lost, 17 lizards lost tags that were injected subcutaneously 
and three lizards lost tags injected abdominally. These individuals 
were known to have had tags because either they still had marker-
pen numerals on their backs or a scar was evident at the point 
where the tag had been inserted. Based on scarring, tags lost 
subcutaneously either worked their way back out of the point of 
entry (N = 6) or the tag broke through the skin where the tag 
resided (N = 11). Ten of the 11 tags that broke through the skin 
occurred in hatchling lizards marked in July 1992. These lizards 
were injected subcutaneously along the lateral fold, but because of 
a high abundance of food in this month, the lizards were well fed 
and their skin was tight over all their body. This prompted us to 
begin injecting all lizards intra-abdominally. 

Three PIT tags malfunctioned during the study; two tags were 
in adult males and one was in a hatchling male. All had been 
injected subcutaneously. In the adults, one tag cracked and the 
other tag was completely broken, and only small pieces of glass 
were found under the skin. Male blunt-nosed leopard lizards are 
territorial (Montanucci 1965; Tollestrup 1983) and are very aggres-
sive towards each other, often biting each other's flanks (Mon-
tanucci 1965). Both broken tags in adults may have been damaged 
during male combat. We found that one of the males with a broken  

tag had scars on its head that were not evident before the tag was 
damaged. The inoperable tag in the hatchling was intact, but each 
end of the glass housing was cracked. 

TABLE 1. Number of Gambelia sila PIT-tagged, number recaptured, 
and number of tags lost from August 1989 - November 1992. 

No Lizards 
	

% Tags 	% Tags 
Total 	Recaptured At 	Total 

	
Lost / 	Lost / 

Tagged Least Once 	Recaptures 
	

Lizard 	Recapture 

581 	273 	 558 	8.4% 	4.1% 

We have not found estimates of tag loss in lizards for other types 
of tags, but the loss of PIT tags is higher than what is desirable. 
Twenty of the 23 losses were due to tags that were injected 
subcutaneously. Loss may be decreased by injecting the tag into 
the body cavity, although we still found some loss of tags. Injecting 
tags infra-abdominally could damage internal organs; however, 
this method of PIT-tag attachment has been used with several 
species of captive lizards (Camper and Dixon 1988) and with free-
ranging Sacramento mountain salamanders (Aneides hardii) as 
small as 40 nun SVL (N. Scott, Jr., pers. comm.) without apparent 
ill effects. We also have injected PIT tags intra-abdominally into 10 
adult blunt-nosed leopard lizards that are in captivity, and all 
appear normal. Beginning in August 1992, we started injecting 
PIT tags into the body cavity of hatchling blunt-nosed leopard 
lizards as small as 50 mm SVL. 

Unlike other techniques for tagging lizards, the PIT tag method 
is expensive. PIT tag readers cost about $950.00 for the least 
expensive model. In addition, each tag costs from $4.75 to $6.00 
depending on the quantity ordered. The price of readers and tags 
may decrease in the future as this system is used more widely. 

Loss of information in population studies is due to lost tags or 
illegible marks. Errors in data for marked animals derive from 
errors in applying, reading, or recording codes. The PIT tag 
method overcomes some of these problems for marking lizards, 
but our field evaluation of tag loss in blunt-nosed leopard lizards 
suggests that tags must be placed inside the body to decrease the 
rate of tag loss. 
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fornia Department of Fish and Game, and Endangered Species Tax-
checkoff Funds administered by Ronald Schlorff (1988-1991); The Nature 
Conservancy, administered by Richard Reiner (1989); and U.S. Bureau of 
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HERPETOLOGICAL HUSBANDRY 

Earthworms: A Balanced Diet 
For Small Snakes? 

Earthworms are included in diets of many reptiles, including 
some small snakes that seem to prey upon them almost exclu-
sively. In captivity, species of Storeria, Diadophis, Thamnophis, 
Carphophis, and Virginia have been maintained on diets comprised 
solely of earthworms for periods of up to several years. Yet there 
is little published evidence that earthworms represent a complete 
and balanced diet for these small snakes. 

A complete diet as defined by nutritionists is one which will 
allow growth and reproduction of the species in question. The 
following observations on the captive breeding of Virginia valeriae 
valeriae suggest that commercially raised earthworms do repre-
sent a balanced diet for this species. 

Two gravid female V. valeriae were captured in northern Vir-
ginia in July 1989. One female aborted 8 young in August 1989, and 
the other delivered 8 live young later that month. Worms were  

made available to the young snakes at all times, and no other food 
items were offered. Worms were obtained locally. 

Three escapes, a death of • unknown cause, and an accident 
reduced the number of young to three females, which reached an 
average total length of 21.6 cm by one year of age. We found no 
data regarding the size of wild V. valeriae at one year of age, but our 
data are comparable to those for wild V. striatula of the same age 
(Clark 1964). Details on the husbandry and breeding of Virginia 
valeriae valeriae are outlined in Rossi and Rossi (1992). 

All three females copulated from 28 March to 6 April 1991 with 
a male collected in Florida. One female died in dystocia on 30 June 
1991 with six dead, nearly full term embryos (N = 6, SVL = 63.6 
mm, TL = 77 mm). The second female gave birth to five young (2 
dead, 3 live) on 1 July and the third female gave birth to four young 
(1 dead, 3 live) on 2 July 1991. High natal mortality in captivity has 
been observed in a number of wild caught females of this species 
(pers. observ.; Morris and Walsh 1991). 

Litter sizes were similar to those reported for wild populations 
of this species (Anderson 1965; Collins 1982; Dundee and Ross-
man 1989; Minton 1972; Smith 1961). At two years and two months 
of age, the two remaining females had reached an average total 
length of 25.0 cm. Conant and Collins (1991) report that 25 cm TL 
is typical for adult V. valeriae. These observations indicate that 
earthworms represent a complete diet for V. valeriae, and may be 
applied to captive maintenance and breeding programs of other 
small, worm-eating reptiles. 

Acknowledgments.-We thank Lyndon Mitchell for his helpful com-
ments on the manuscript. 
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LIFE HISTORY NOTES 

Instructions for contributors to Life History Notes appear in volume 24, 
number 1. 

ANURA 

BUFO BOREAS (Boreal Toad). PREDATION. The distribution 
and abundance of Bufo boreas in Colorado has declined consider-
ably in the last 20 yrs (Corn et a1.1989. U. S. Fish and Wildl. Serv. 
Biol. Rep. 80(40.26), 56 pp; Carey, in press. Conserv. Biol.). Preda-
tion, although a natural occurrence that is unlikely to have caused 
this decline, may be a serious threat to some remaining popula-
tions of B. boreas. On 13 May 1992, between 1230 and 1430 h, I 
observed six dead adult Bufo boreas at a glacial pothole pond in 
Rocky Mountain National Park, Larimer County, Colorado, USA 
(Kettle Tarn, Lat 40° 30' N, Lon 105° 31' 48" W, elevation 2810 m). 
Most of these were partial carcasses found amongst hummocks of 
dried sedges (Carex) along the shore. In two cases, I found the head 
of a toad with the dorsal skin and hind legs attached. A pair of 
ovaries, full of mature ova, was within 50 cm of one of these 
carcasses (Fig. 1). Three other carcasses consisted only of pairs of 
ripe ovaries. The sixth dead toad was a large female (SVL = 92 
mm), found intact under water at a depth of 50 cm. Breeding had 
begun at this site (I observed at least 11 recent egg masses), but I 
found only one live toad during this visit. This may have been 
because cool temperatures (air 9°C), intermittent thundershow-
ers, and strong winds reduced activity by toads. 

The partial carcasses of B. boreas indicate a vertebrate predator. 
Olson (1989. Copeia 1989:391-397) observed ravens (Corvus corax) 
eating B. boreas at breeding aggregations in Oregon. Her descrip-
tion of carcasses (head, dorsal skin, limbs, and eggs from gravid 
females) was similar to toad remains at Kettle Tarn. Raccoons 
(Procyon lotor) and possibly striped skunks (Mephitis mephitis) also 
prey on toads by eviscerating them (Groves 1980. Amer. Midl. 
Nat. 103:202-203; Schaaf and Garton 1970. Herpetologica 26:334-
335). Both P. lotor and M. mephitis, however, are rare at high 
elevations in Colorado, except near human developments (Arm-
strong 1972. Univ. Kansas Mus. Nat. Hist. Monogr. 3:1-415). 
Because of the nature of the carcasses, the probable lack of mam-
malian predators, and the presence of C. corax (I observed a raven 
flying overhead carrying an object in its beak when I arrived at the 
pond), the identity of the predator at Kettle Tarn is likely C. corax. 

Predation may occur at high rates in some breeding aggrega-
tions of Bufo. Olson (op. cit.) observed > 60% mortality (59 indi-
viduals) of B. boreas in two days at one of her three Oregon sites, 
Groves (op. cit.) found 46 partially eaten B. americanus in one small 
pond in Maryland, and Schaaf and Garton (op. cit.) found about 50 
dead B. americanus at a pond in Illinois. The predation rate on 
breeding females at Kettle Tarn may have been >20%. At least 18 
egg masses were deposited at this site in 1992, and at least 5 of the 
dead toads found 13 May were females; therefore, the minimum 
mortality estimate was 22% (5 of 23) in one instance. The popula-
tion of B. boreas at Kettle Tarn is one of the largest remaining in the 
southern Rocky Mountains (pers. observ.), so high mortality, even 
to a "natural" cause, is a serious concern. 

Funding for studies in Rocky Mountain National Park was 
provided by the National Park Service through an interagency 
agreement. I thank Mike Jennings and Joe Kiesecker for additional 
observations at Kettle Tarn, and Mike Jennings, John Ramsey, 
Bruce Bury, and Deanna Olson for comments on the manuscript. 
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FIG. 1. Remains of a Bufo boreas from Kettle Tarn, Rocky Mountain 
National Park. The head, dorsal skin, and hind legs are on the left; ovaries 
are on the right. Numbers on the scale are cm. 

Submitted by PAUL STEPHEN CORN, U. S. Fish and Wildlife 
Service, National Ecology Research Center, 4512 McMurry Av-
enue, Fort Collins, Colorado 80525-3400, USA. 

CROCODYLIDAE 

ALLIGATOR MISSISSIPPIENSIS (American Alligator). DIET. 
On 15 June 1988, I found an 8.75 cm long Dasyatis americanus 
(Atlantic southern stingray) tail spine embedded in the heavy 
dorsal muscle behind the alligator's jaw hinge of an adult male, 
3.14 m long, A. mississippiensis. The spine could have been embed-
ded by the large stingray flipping its tail upwards over the 
alligator's head and driving it downwards to the alligator's neck 
when the ray was grabbed by its body or wing. The alligator was 
captured in tidal marshes on the eastern side of St. Catherines 
Island, Liberty Co., Georgia. This size spine corresponds to a >1.0 
m wide D. americanus (John Crawford, UGA Marine Extension 
Service Skidaway Island, Georgia 31411, pers. comm.). On 24 June 
1990, a second D. americanus spine, 4.8 cm long, was found 
protruding from the tongue of a 1.58 m female A. mississippiensis. 
The spine was driven into the buccal aspect of the tongue and 
protruded out the ventral skin surface. The defensive strike prob-
ably occurred while the smaller stingray was being bolted and 
swallowed. The positions of both of these spines strongly suggest 
that the alligators had been struck by the stingrays in retaliation to 
being seized by the predator. Both spines were found without 
sheathing suggesting they had been embedded for some time. The 
alligators appeared to be of normal weight and in good health. No 
signs of infection about the spine were evident. 

Feeding habits of alligators vary according to size class, habitat 
selection, and prey availability and suitability (Chabreck 1972. 
Proc. Ann. Southeast. Asoc. Game and Fish Comm. 25:117-124.). 
Blue crabs (Callinectes sapidus) and horseshoe crabs (Limulus polyphe-
mus) are common in St. Catherines Islands' tidal waters. A. missis-
sippiensis which rake their jaws through the mud and sand of the 
saltmarshes while foraging for blue crabs (Tamarack 1989. Proc. 
8th Meeting IUCN Crocodile Specialist Group, Quito, Ecuador 
86:105-118) undoubtedly encounter rays. 

Submitted by JAMES L TAMARACK, New York Zoological 
Society's Wildlife Survival Center, St. Catherines Island, Route 1, 
Box 207-Z, Midway, Georgia 31320, USA. 
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ALLIGATOR MISSISSIPPIENSIS. (American Alligator). NEST 
MATERIAL. The optimal incubation temperature for an alligator 
is 31.7°C with a range of 29.4°C to 32.8°C. Incubation temperatures 
above 33.9°C cause hatching success to fall off rapidly (Joanen et 
al. 1987, In G. J. W. Webb, S. C. Manolis, P. J. Whitehead (eds.), 
Wildlife Management: Crocodiles and Alligators, pp. 533-537. 
Surrey Beatty and Sons, Sidney, Australia.). Decaying vegetation 
in crocodilian nests may insulate the nest from extreme heat as 
well as produce heat (Magnusson et al. 1989, In C. A. Ross (ed.), 
Crocodiles and Alligators, pp. 118-135. Facts on File, New York.). 
Organic material in the nest of the American alligator contributes 
to microbial degradation of the egg shell, facilitating hatching 
(Ferguson 1981. Science 214:1135-1137; Ferguson 1981. Experien-
tia 37:252-254). 

On 23 June 1991 we observed an unusual alligator nest on a 
sanitary landfill, Recovery One, Inc., New Orleans, Orleans Par-
ish, Louisiana The nest (ca. 2 m diam x 0.8 m high) was composed 
almost entirely of layers of various plastic bags (Fig. 1). A few 
curious items included a flip-flop sandal, a 10 cm high plastic baby 
doll, and a yellow plastic vegetable oil container. Less than 5% of 
the nest material was organic. A 2-m (total length) female guarded 
the nest closely. The temperature in the egg chamber was 36.7°C 
on 13 August 1991 at 1800 h. On 1 September 1991, we excavated 
the nest and found a clutch of 36 eggs. Most embryos died early 
during development, or the eggs were infertile. Seven developed 
embryos measured approximately 5 cm, 8 cm, 9 cm, and 22 cm (N 
= 4). The four largest embryos were in the final stages of develop-
ment. 

On 5 July 1992 a second nest was found 4.6 m from the 1991 nest. 
The egg chamber temperature was 35.0°C at 1800 h. This clutch 
consisted of 39 eggs, none of which hatched. All of the eggs died 
in the early stages of development. We attribute the high incuba-
tion temperatures to the lack of organic material in the nests. It is 
not known whether there would be enough microbial degrada-
tion in either of these garbage nests to facilitate hatching. 

We thank Robert A. Thomas for reviewing the manuscript. 

FIG. 1. The nest of an Alligator mississippiensis consisting of plastic bags 
and other garbage. 

Submitted by JENNIFER 0. COULSON, Louisiana Nature & 
Science Center, P.O. Box 870610, New Orleans, Louisiana 70187-
0610, USA, and THOMAS D. COULSON, Louisiana State Uni-
versity Medical Center, 1100 Florida Avenue, New Orleans, Loui-
siana 70119, USA. 

LACERTILIA 

ANOLIS CAROLINENSIS (Green Anole). SOCIAL PATHOL-
OGY. On 15 August 1992, while conducting a behavioral study of 
Anolis carolinensis along the Augusta Canal, 3 km west of Augusta, 
Richmond County, Georgia, we observed a pathological social 
interaction which had three functional parts that were sequenced 
as follows. 

At 1632 h a small adult male A. carolinensis (SVL 50 mm) ran 
down a 1.2 m high concrete wall in pursuit of a smaller conspecific 
male (SVL 42 mm). The 50 mm male grabbed the 42 mm male by 
the nape of the neck in a typical pre-copulatory hold and at-
tempted to copulate. The 42 nun male struggled and escaped, but 
was chased and secured with another neck hold. Again the larger 
lizard attempted to copulate. The smaller lizard countered with 
vigorous struggling, while extending his dewlap. Twice the smaller 
male briefly escaped and was recaptured by the larger male. 
During this time (13 min) the males had moved from the wall to the 
ground. 

At 1645 h the larger male shifted his nuchal hold to a deep mouth 
grip on the side of the smaller male's throat. The larger animal 
violently shook the smaller male in short repeated bursts and 
periodically slammed the smaller male's head on the ground. As 
the smaller male's attempts to escape became more feeble, the 
larger male moved his grip, using quick full-mouth bites, to the 
smaller male's head. At 1655 h the smaller male appeared dead. 

At 1656 h the larger male attempted to swallow the corpse head-
first, but was able to only partially engulf the head. By 1705 h the 
larger lizard had dragged his victim up the 1.2 m wall. While 
maintaining a head hold, the 50 mm male straddled the 42 mm 
corpse and walked toward a clump of vegetation on the backside 
of the wall. Before they disappeared into the underbrush, we 
attempted to noose the subjects, resulting in both being dropped 
to the ground. Although the male attempted to flee, he did not 
release the dead male's head, not when he was subsequently 
noosed, nor when he was transferred to a plastic bag. 

Social contact between conspecific anoles has three general 
intents: (1) courting and copulation; (2) contesting over territorial 
rights; and (3) possibly cannibalism (Mitchell 1986. Soc. Study 
Amphib. Rept. Herpetol. Circ. 15:1-37). The behavior in the above 
narrative contains obvious perversions of all three intents: (1) the 
copulatory attempt was homosexual; (2) the aggression went 
beyond the displacement of a rival and ended in death; and (3) the 
cannibalistic response was made to a conspecific too large to eat 
(Fig. 1). 

We offer two interpretations of the perpetrator's behavior. It 
was: (1) a dysfunctional response by a sexual-aggressive deviant, 
perhaps suffering from a physiological pathology, or (2) a repre-
sentative propensity for behavioral extremes by a particular age-
sex class. Should the latter be true, there may be demographic 
repercussions. On the study area in August and September, the 
low weedy vegetation, a microhabitat not usually frequented by 
territorial males, teemed with hatchlings and small juveniles, as 
well as occasional small adult males. If small adult males are prone 
to aggressive/cannibalistic behavior (e.g., Jensen et al. 1989. 
Anim. Behay. 38:1054-1061), then the reward would be an imme-
diate meal and (if a male were eaten), fewer competitors the 
following spring. 

These observations were made possible by a faculty participa-
tion grant to TAJ as a contract (DE-AC09-76SR00-819) between the 
United States Department of Energy and the University of 
Georgia's Savannah River Ecology Lab. 
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Submitted by ROBERT POWELL and JOHN S. PARMERLEE, 
JR., Department of Natural Sciences, Avila College, Kansas City, 
Missouri 64145, USA. 

FIG. 1. Pathological Anolis carolinensis and his victim. 

Submitted by THOMAS A. JENSSEN, Biology Department, 
Virginia Tech, Blacksburg, Virginia 24061, USA, and KATH-
ERYN A. HOVDE, Savannah River Ecology Laboratory, Drawer 
E, Aiken, South Carolina 29802, USA. 

ANOLIS CHLOROCYANUS (Hispaniolan Green Anole). 
AQUATIC ACTIVITY. At least three species of Anolis are known 
to engage in aquatic activity, including feeding behavior (Matti-
son 1989. Lizards of the World. Facts on File, New York, 192 pp.). 
Schwartz and Henderson (1991. Amphibians and Reptiles of the 
West Indies: Descriptions, Distributions, and Natural History. 
University of Florida Press, Gainesville. xvi + 720 pp.), however, 
documented no such tendencies among West Indian anoles. On 
three separate occasions at two different locations in the Domin-
can Republic we have observed Anolis chlorocyanus utilizing water 
as a refuge. In January 1986 and March 1988 along the edge of a 
spring-fed pool near Neiba, Baoruco Province, we noted 10-15 
subadults and adult females, but no adult males at either time, on 
emergent vegetation. When approached, these lizards quickly 
jumped into the water. Many would swim along the surface to 
vegetation farther from shore, but others dove into the water and 
often remained beneath the surface, clinging to submerged veg-
etation for periods of time up to at least 1.5 min. No evidence of 
aquatic foraging was observed, although numerous insects were 
found on the vegetation and aquatic arthropods were common 
among the submerged portions of plants. Swimming consisted of 
lateral undulations of the body and tail with tightly adpressed 
limbs. In June 1991 along a spring-fed irrigation system near Boca 
de Cachon, Independencia Province, we observed a single sub-
adult dive from a shoreline rock into the water. We never saw the 
lizard surface in spite of intensive efforts to locate it again. It may 
have drifted a considerable distance with the current or emerged 
among nearby dense aquatic vegetation. At both sites, A. 
chlorocyanus was commonly encountered in non-aquatic habitats, 
implying that the use of water as a refuge is a facultative phenom-
enon. 

CARLIA BICARINATA (Bicarinate Four-fingered Skink). PAR-
TIAL ALBINISM. An albino juvenile Carlia bicarinata was col-
lected at 1400 h on 26 May 1986 from a savannah path 2 km E of 
Wipim Village in the southern Trans-Fly region of Western Prov-
ince, Papua New Guinea. This species is normally a golden brown 
lizard with a broad dark lateral stripe, bordered by two narrower 
longitudinal stripes of yellow or cream, running from the snout, 
through the eye, and onto the tail. The albino juvenile was almost 
grey-green anteriorly fading to white posteriorly and on the tail. 
The dark lateral stripe, though still present, was much less evident 
between the lighter stripes. The eyes were not pink. Particularly 
conspicuous due to the light coloration of the skink, was a collec-
tion of ectoparasitic red mites in the axial pits of the forelimbs. This 
specimen will be deposited in the collection of the Natural History 
Museum, London (BMNH). 

FIG. 1. Partial albino juvenile Carlia bicarinata, Western Province, Papua 
New Guinea. 

Submitted by MARK T. O'SHEA, 46 Buckingham Road, Penn, 
Wolverhampton, WV4 STJ, England. 

SERPENTES 

AGKISTRODON PISCIVORUS CONANTI (Florida Cotton-
mouth). PREY. On 10 September 1992 at 2100 h, I collected a 
Florida cottonmouth (SVL 92.5 cm; TL 18.5 cm; wet mass 837 g) 
immediately after it had been hit by a vehicle on Hwy 71, 1.3 mi N 
of Blountstown, Calhoun County, Florida. The following day I 
palpated the snake carcass and extracted a partially digested 
Ophisaurus ventralis (SVL 22.2 cm; TL 60.7 cm; wet mass 76 g). The 
carcass of the eastern glass lizard was in three pieces: the body and 
anterior 1 /4 of the tail, and the remainder of the tail in two pieces. 
It is not known whether the snake consumed the glass lizard 
whole, or whether it had swallowed an autotomized tail after 
consuming the body. 

In their review of the diet of all three subspecies of Agkistrodon 
piscivorus, Gloyd and Conant (1990. Snakes of the Agkistrodon 
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THE KANSAS HERPETOLOGICAL SOCIETY 
ANNOUNCES A 

NEW LIMITED EDITION PUBLICATION 

The Lizards of Kansas 
by Edward Harrison Taylor 

Kansas Herpetological Society Special Publication Number 2 

The Kansas Herpetological Society announces the publication of a new Edward H.Taylor 
limited edition volume. Entitled The Lizards of Kansas, this volume is the Masters thesis 
that Dr. Taylor submitted to the University of Kansas in 1916 upon his return from the 
Philippines. The Lizards of Kansas also contains two illuminating forewords by Hobart M. 
Smith and Joseph T. Collins. These two forewords greatly enhance the value of this new 
publication and reveal hitherto unknown facets of Taylor's professional development. 

This publication is Taylor's first since his death in 1978 and will likely be the last by him. 
As this is a one- time only printing (only 400 copies), the value of the publication will only 
increase. All students of Taylor will surely want to add this publication to their libraries and 
others will find it provides a fascinating glimpse into Taylor's early background. This 
softbound volume with illustrations is available for only $10.00 postpaid; Kansas residents 
add 4.5% sales tax. Send orders to Karen Toepfer, KHS Secretary/Treasurer, 303 West 39th 
Street, Hays, Kansas 67601, USA. Please send checks or money orders only made out to 
"Kansas Herpetological Society." Allow 4-6 weeks for delivery. 
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Complex. SSAR, Oxford, Ohio) found reports of cottonmouths 
consuming four species of lizards: Anolis carolinensis, Eumeces 
inexpectatus, Eumeces laticeps, and Scincella lateralis. Although the 
eastern glass lizard is commonly eaten by other North American 
snakes (e.g., Micrurus fulvius; Jackson and Franz 1981. Herpeto-
logica 37:213-228), I believe this is the first report of its consump-
tion by a cottonmouth. 

I thank Dale R. Jackson for commenting on the manuscript and 
for alerting me to the coral snake paper. 

Submitted by JOHN G. PALIS, Florida Natural Areas Inven-
tory, 1018 Thomasville Road, Suite 200-C, Tallahassee, Florida 
32303, USA. 

HETERODON PLATIRHINOS (Eastern Hognose Snake). DIET. 
Heterodon plahrhinos feeds primarily on toads and other amphib-
ians, but also has been reported to consume reptiles, insects, fish, 
birds, mammals, earthworms, isopods, centipedes, spiders, and 
snails (Ernst and Barbour 1989. Snakes of Eastern North America. 
George Mason Univ. Press, Fairfax, Virginia, 282 pp.). 

On 7 July 1992, we captured a melanistic Heterodon platirhinos 
(65 cm SVL) crossing a gravel road ca. 0.4 km N of Flamingo Bay 
on the Savannah River Site, Aiken Co., South Carolina (for loca-
tion, see Gibbons and Semlitsch 1991. Guide to the Reptiles and 
Amphibians of the Savannah River Site. Univ. of Georgia Press, 
Athens, 131 pp.). While performing its death-feigning behavior it 
regurgitated a millipede (Xystodesmidae: Sigmoria laticurvosa) 
and a beetle (Scarabaeidae: Phyllophaga aemula). Both of these 
animals are abundant in this area. This appears to be the first 
record of an eastern hognose snake consuming a millipede. Be-
cause there was no evidence of a Bufo sp. in the regurgitated 
material, we do not believe that the millepede was secondarily 
ingested. Several authors report beetles or insects in the diet 
(Edgren 1955. Herpetologica 11:105-117; Wright and Wright 1957. 
Handbook of Snakes of the United States and Canada, Vol. I. 
Cornell University Press, Ithaca, New York, 564 pp.). In addition, 
Hamilton and Pollack (1956. Ecology 37:519-526) report a centi-
pede in the diet of H. platirhinos. 

We thank Richard L. Hoffman for identifying the millipede and 
beetle, and J. Whitfield Gibbons and Chris J. Hudson for reviewing 
the manuscript. This work was supported by contract DE-AC09- 
76SR00-819 between the U.S. Department of Energy and the 
University of Georgia's Savannah River Ecology Laboratory. 

Submitted by MARKS. MILLS and S. REBECCA YEOMANS, 
Department of Zoology, University of Georgia, Athens, Georgia 
30602, USA, and Savannah River Ecology Laboratory, Drawer E, 
Aiken, South Carolina 29802, USA. 

LAMPROPELTIS GETULUS (Eastern Kingsnake). PREDATION 
FATALITY. On 26 September 1991, on Saint Catherines Island, 
Liberty County, Georgia, we discovered a dead 1.55 m (11) 
Lampropeltis getulus along the margin of a dirt road through 
sandhill habitat. The snake's head and neck were firmly held 
underground in a 3.5 cm wide burrow. Removal of the snake from 
the burrow was difficult. There was a palpable mass in the neck, 
and an elliptical turtle egg was removed through the snake's 
mouth. The egg was intact though it broke during removal. There 
were nine more intact eggs in the nest cavity and three broken eggs 
were retrieved from the snake's stomach. Six undamaged eggs 

(length 3.5-3.8 cm) were artificially incubated but failed to de-
velop. 

Knight and Loraine (1986. Brimleyana 12:1-4) suggest that L. 
getulus may search out and consume the contents of multiple turtle 
nests. We could not identify the eggs to species but the nest and 
eggs were consistent with either of two resident emydid turtles on 
St. Catherines Island, Trachemys scripta or Deirochelys reticularia. 
Apparently the snake swallowed the fourth egg inside the cham-
ber and was unable to back out of the root-obstructed entrance 
hole. The egg failed to break and the snake struggled until it died 
from asphyxiation. 

Submitted by JAMES L. TAMARACK, New York Zoological 
Society's Wildlife Survival Center, St. Catherines Island, Route 1 
Box 207-Z, Midway, Georgia 31320, USA, and BRIAN DOHERTY, 
1925 Nth 75 Ct., Elmwood Park, Illinois 60635, USA. 

GEOGRAPHIC DISTRIBUTION 

Herpetological Review publishes brief notices of new geographic distri-
bution records in order to make them available to the herpetological 
community in published form. Geographic distribution records are impor-
tant to biologists in that they allow for a more precise determination of a 
species' range, and thereby permit a more significant interpretation of its 
biology. 

These geographic distribution records will be accepted in a standard 
format only, and all authors must adhere to that format, as follows: 
SCIENTIFIC NAME, COMMON NAME (as it appears in Collins, 1990, 
Standard Common and Current Scientific Names for North American Amphibians 
and Reptiles, Third Edition, Herp. Circ. 19:1-41), LOCALITY (use metric for 
distances and give precise locality data), DATE (day-month-year), COL-
LECTOR, VERIFIED BY (cannot be verified by an author — curator at an 
institutional collection is preferred), PLACE OF DEPOSITION (where 
applicable, use standardized collection designations as they appear in 
Leviton et al., 1985, Standard Symbolic Codes for Institutional Resource Collec-
tions in Herpetology and Ichthyology, Copeia 1985(3):802-832) and CATA-
LOG NUMBER (required), COMMENTS (brief), CITATIONS (brief), SUB-
MITTED BY (give name and address in full — spell out state names — no 
abbreviations). 

Some further comments. This geographic distribution section does not 
publish "observation" records. Records submitted should be based on 
preserved specimens which have been placed in a university or museum 
collection (private collection depository records are discouraged; institu-
tional collection records will receive precedence in case of conflict). A good 
quality color slide or photograph may substitute for a preserved specimen 
only when the live specimen could not be collected for the following reasons: 
it was a protected species, it was found in a protected area, or the logistics 
of preservation were prohibitive (such as large turtles or crocodilians). 
Color slides and photographs must be deposited in a university or museum 
collection along with complete locality data, and the color slide catalog 
number(s) must be included in the same manner as a preserved record. All 
specimen identifications must be verified by another authority (not one of 
the authors). Before you submit a manuscript to us, check Censky (1988, 
Index to Geographic Distribution Records in Herpetological Review: 1967-1986) 
to make sure you are not duplicating a previously published record. 

Please submit any geographic distribution records in the standard 
format only to the Section Co-editors, Joseph T. Collins (USA & Canadian 
records only), Museum of Natural History—Dyche Hall, The University of 
Kansas, Lawrence, Kansas 66045-2454, USA, or Darrel Frost (the rest of the 
world), American Museum of Natural History, Central Park West at 79th 
Street, New York, New York 10024, USA. Short manuscripts are strongly 
discouraged, and are only acceptable when data cannot be presented 
adequately in the standard format. 

Recommended citation for new distribution records appearing in this 
section is: Phillips, C. A. 1991. Geographic Distribution. Ambystoma macula-
tum . Herpetol. Rev. 22:133. 
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CAUDATA 

AMBYSTOMA MACULATUM (Spotted Salamander). USA: ILLI-
NOIS: Fayette Co: 4 Ian W Rt. 128 on 3050N & 0.5 km S (39° 10'41"N, 
88°51'31'W). 25 May 1992. J. E. Petzing. Verified By R A. Brandon. 
Southern Illinois University at Carbondale (H-4110). County record; 
habitat is oak-hickory forest bordered by fields on N, E, & W. 

Submitted by ALLAN K. WILSON, Department of Zoology, 
Southern Minois University, Carbondale, Illinois 62901, USA. 

AMBYSTOMA OPACUM (Marbled Salamander). USA: MISSOURI: 
Montgomery Co: Danville Wildlife Area, ca. 31cm SSE Danville. SW 
1 /4, SE 1 /4, NE 1 /4, Sec. 6, T47N, R5W. 9 September 1992. Brian S. 
and Kellie Jayne Edmond. University of Missouri, Columbia (UMC 
2107C). Verified by D. E. Metter. Active on land near pond at 
campground at night; new county record (Johnson 1987, The Am-
phibians and Reptiles of Missouri. Missouri Dept. Conserv., Jeffer-
son City, 368 pp.). 

Submitted by BRIAN S. EDMOND, 400 East Hinton Road, Apt. 
C, Columbia, Missouri 65201, USA. 

AMBYSTOMA OPACUM (Marbled Salamander). USA: OHIO: 
Hamilton Co: Crosby Twp: Sec. 1, Paddy's Run Road, 400 m S 
Hamilton County border. 13 September 1992. Christopher T. 
McCarty, Anthony McCarty, and Jeffrey G. Davis. Verified by John 
W. Ferner. Cincinnati Museum of Natural History (CMNH 3641 
and 3642). Pfingsten and Downs (1989, Salamanders of Ohio. Ohio 
Biol. Surv. Bull. New Ser. Vol. 7 (2): xx + 315 pp. + 29 pls.) show this 
species as occurring in the county based on a literature record, but 
did not indicate a voucher; new county record. 

Submitted by JEFFREY G. DAVIS, Department of Herpetology, 
Cincinnati Museum of Natural History, Frederick and Amey Geier 
Research and Collections Center, 1720 Gilbert Avenue, Cincinnati, 
Ohio 45202, USA, and CHRISTOPHER T. McCARTY, 1121 
Brough Avenue, Hamilton, Ohio 45015, USA. 

AMBYSTOMA TIGRINUM (Tiger Salamander). USA: IDAHO: 
Owyhee Co: Sec. 7, T3S, R5VV. 4 October 1990. Mark Vinson. Verified 
by Chuck Peterson. Idaho Mus. Nat. Hist. (IMNH 498). County 
record and significant range extension (Nussbaum et al. 1983, 
Amphibians and Reptiles of the Pacific Northwest, Univ. Press 
Idaho, Moscow, 332 pp.; Stebbins 1985, A Field Guide to Western 
Reptiles and Amphibians, Houghton Mifflin Co., Boston, Massa-
chusetts, 336 pp.). 

Submitted by MARK VINSON, USDI, Bureau of Land Manage-
ment Aquatic Ecosystem Laboratory, Fish and Wildlife Depart-
ment, Utah State University, Logan, Utah 84322-5210, USA. 

AMBYSTOMA TIGRINUM (Tiger Salamander) USA: MISSOURI: 
Johnson Co: Warrensburg. April 1961. Paul Anderson. Verified by 
Joseph T. Collins (KU 89195). New county record within a hiatus in 
the range in western Missouri and eastern Kansas as shown by 
Conant and Collins (1991, A Field Guide to Reptiles and Amphib-
ians of Eastern and Central North America. 3rd ed. Houghton 
Mifflin Co., Boston, Massachusetts, 450 pp.) and extends the range 
ca. 30 mi SE of nearest known locality in Jackson County, Missouri 
(Johnson 1987, Amphibians and Reptiles of Missouri. Missouri 
Dept. of Conservation, Jefferson City, 368 pp.). 

Submitted by KEVIN R. TOAL, Museum of Natural History, 
University of Kansas, Lawrence, Kansas 66045-2454, USA. 

AMBYSTOMA TIGRINUM TIGRINUM (Eastern Tiger Sala- 

mander). USA: NORTH CAROLINA: Moore Co: 4.2 km S Foxfire 
Village & 6.3 km SSE Foxfire Village. 21 November 1992. J. C. Beane 
and S. L. Afford. Verified by A. L. Braswell. North Carolina State 
Museum of Natural Sciences (NCSM photos JCB 92-2545 and JCB 
92-2546). Two adult males taken AOR; photographed and released 
due to threatened status in state. New county record. Brimley (1907. 
J Elisha Mitchell Sci. Soc. 23:150-156) recorded this species from 
Moore County, but that locality is now a part of Lee County. A. t. 
tigrinum has now been recorded from eleven counties in North 
Carolina, many of those represented only by old literature or "sight" 
records. In recent years, the species has been documented from six 
counties; only four of those have confirmed breeding sites (NCSM 
files). 

Submitted by JEFFREY C. BEANE, North Carolina State Mu-
seum of Natural Sciences, Box 27647, Raleigh, North Carolina 27611, 
USA, and STANLEY L. ALFORD, North Carolina Zoological Park, 
Route 4, Box 83, Asheboro, North Carolina 27203, USA. 

EURYCEA LONGICAUDA GUTTOLINEATA (Three-lined Sala-
mander). USA: NORTH CAROLINA: Richmond Co: 11.3 km WSW 
Ellerbe. 21 November 1992. J. C. Beane and S. L. Afford. Verified by 
A. L. Braswell. North Carolina State Museum of Natural Sciences 
(NCSM 31992). Adult taken AOR. New county record (NCSM files). 

Submitted by JEFFREY C. BEANE, North Carolina State Mu-
seum of Natural Sciences, Box 27647, Raleigh, North Carolina 
27611, USA, and STANLEY L. ALFORD, North Carolina Zoologi-
cal Park, Route 4, Box 83, Asheboro, North Carolina 27203, USA. 

HEMIDACTYLIUM SCUTATUM (Four-toed Salamander). USA: 
NORTH CAROLINA: Richmond Co: 12.7 km WNW Ellerbe. 21 
November 1992. J. C. Beane and S. L. Alford. Verified by A. L. 
Braswell. North Carolina State Museum of Natural Sciences (NCSM 
32001). Adult taken AOR; new county record (NCSM files). 

Submitted by JEFFREY C. BEANE, North Carolina State Mu-
seum of Natural Sciences, Box 27647, Raleigh, North Carolina 27611, 
USA, and STANLEY L. ALFORD, North Carolina Zoological Park, 
Route 4, Box 83 Asheboro, North Carolina 27203, USA. 

PLETHODON GLUTINOSUS (Northern Slimy Salamander). USA: 
ILLINOIS: Fayette Co: NW 1 / 4 Sec. 7, T8N, R1 W, Ramsey Lake State 
Park. 19 April 1992. M. Bavetz. Verified by Ronald A. Brandon. 
Southern Illinois University Department of Zoology Collection 
(SIUC H-4116). County record (Smith 1961, The Amphibians and 
Reptiles of Illinois. Illinois Nat. Hist. Surv. Bull. 28:1-298). 

Submitted by MARK J. BAVETZ, Department of Zoology, 
Southern Illinois University, Carbondale, Illinois 62901, USA. 

PLETHODON YONAHLOSSEE (Yonahlossee Salamander). USA: 
NORTH CAROLINA: Surry Co: 3.2 km SW Low Gap. 13 September 
1992. J. C. Beane, A. B. Somers et al. Verified by W. M. Palmer. North 
Carolina State Museum of Natural Sciences (NCSM 31861). One of 
four adults observed at same locality. New county record; extends 
range ca. 12.6 km E of nearest records in Alleghany County (NCSM 
files). Funding for field work resulting in this discovery was pro-
vided by the Surry County Natural Areas Inventory; we thank 
Porter Lowe and William Hoge for private land access. 

Submitted by JEFFREY C. BEANE, North Carolina State Mu-
seum of Natural Sciences, Box 27647, Raleigh, North Carolina 27611, 
USA, and ANN BERRY SOMERS, Department of Biology, Univer-
sity of North Carolina at Greensboro, Greensboro, North Carolina 
27412-5001, USA. 

Herpetological Review 24(2), 1993 
	

63 



ASCAPHUS TRUEI (Tailed Frog). USA: WASHINGTON: Pacific 
Co: tributary of Willapa River, 2.5 km S Rt. 6 (SW 1 /4 Sec. 2, T12N, 
R8W). 15 August 1992. M. J. Adams. Verified by R B. Bury. U.S. 
Biological Survey Collection, Fort Collins, Colorado (VS /FC 7054). 
First record for county and for the Willapa Hills. Fills ca. 140 km gap 
in coastal distribution (Nussbaum et al. 1983, Amphibians and 
Reptiles of the Pacific Northwest. Univ. Idaho Press, Moscow, 332 
pp.). The Willapa Hills have been heavily logged. However, on the 
tributary where the frog was collected there is a stream buffer-zone 
(ca. 100 m each side) and much of the timber surrounding its 
headwaters is uncut. These factors may have helped preserve this 
population (Corn and Bury 1989, Forest Ecol. Management 29:39-
57.). 

Submitted by MICHAEL J. ADAMS, U.S. Fish and Wildlife 
Service, National Ecology Research Center, 4512 McMurry Avenue, 
Fort Collins, Colorado 80525-3400, USA, and ALBERT G. WIL-
SON, JR., Department of Zoology, Washington State University, 
Pullman, Washington 99164 4236, USA. 

BlIFO TERRESTRIS (Southern Toad). USA: LOUISIANA: Sabine 
Co: 10 km N Lake Hornbeck. 6 July 1929. AMNH 32662-63; Calcoa-
sieu Co: 10 km N Lake Charles. 5 July 1929. AMNH 32648. All 
specimens collected by C. E. and M. D. Burt. All verified by L. Lee 
Grismer. New county records and first records from W Louisiana. 
Extends the range westward ca. 160 km (Blem 1979, Bufo terrestris, 
Cat. Amer. Amphib. Rept. 223.1-223.4; Conant and Collins 1991, A 
Field Guide to Reptiles and Amphibians of Eastern and Central 
North America. 3rd ed. Houghton Mifflin Co., Boston, Massachu-
setts, 450 pp.). In addition, on the night of 31 May 1992, two DOR 
Louisiana Bufo terrestris were found but not collected; one near 
Peason, Sabine County, and the second near Reeves, Allen County. 

Submitted by ERIK W. A. GERGUS, Department of Biology, 
College of Sciences, San Diego State University, San Diego, Califor-
nia 92182-0057, USA. 

HYLA AVIVOCA (Bird-voiced Treefrog). USA: LOUISIANA: Ten-
sas Parish: Big Lake State Wildlife Refuge (NW 1/4 of NW 1/4 of 
Section 6, T13N, R9E). 7 June 1990. Lance Gorham and Ed Trahan. 
Verified by Douglas A. Rossman. Northeast Louisiana University 
Museum of Herpetology (NLU 70369). New parish record; signifi-
cant range extension into NE Louisiana along the Tensas River 
drainage. (Dundee and Rossman 1989, The Amphibians and Rep-
tiles of Louisiana. Louisiana State University Press, Baton Rouge, 
Louisiana, 300 pp.). 

Submitted by LANCE E. GORHAM and STEVE JENSEN, De-
partment of Biology, Northeast Louisiana University, Monroe, 
Louisiana 70201, USA. 

HYLA CINEREA (Green Treefrog). USA: KENTUCKY: Trigg Co: 
Land Between The Lakes, E side of Kentucky Lake at river mile 49.0, 
S side of Jones Creek just E of where it enters Jones Creek Bay 
(36°40'46'N, 88°02'59"W). 10 June 1992. John Koons and Floyd Scott. 
Verified by David H. Snyder. Austin Peay State University Museum 
of Zoology (APSU 4597). Adult male among emergent vegetation at 
side of stream, many more calling around head of bay. New county 
record and first record from Kentucky portion of Tennessee River 
drainage basin (Kentucky State Nature Preserves Commission, 
Natural Heritage Program, Element Occurrence Records). 

Submitted by A. FLOYD SCOTT, Department of Biology and 
Center for Field Biology, Austin Peay State University, Clarksville, 
Tennessee 37044, USA, and JOHN KOONS, Department of Natu- 

ral and Physical Sciences, Jackson State Community College, Jack-
son, Tennessee 38301, USA. 

HYLA CINEREA (Green Treefrog). USA: TENNESSEE: Stewart Co: 
Land Between The Lakes (LBL), Rushing Creek Campground, E 
shore of Kentucky Lake at river mile 50.0 on N side of small stream 
that enters Skunk Hollow Bay (36°40'11"N, 88°03'04'W), adult male 
in dead black willow tree (Salix nigra). 7 June 1992. John Koons. 
Austin Peay State University Museum of Zoology (APSU 4580); 
LBL, E side of Kentucky Lake at river mile 54.2 on S shore of Clay Bay 
(36°36'36'N, 88°01'48'W), adult male on ground just above water-
line at base of wooded hillside (many more calling from emergent 
vegetation around head of bay). 11 June 1992. Floyd Scott. APSU 
4581. Both specimens verified by David H. Snyder. First records for 
LBL and Stewart County, and first records E of Tennessee River in 
Tennessee (Snyder 1972, Amphibians and Reptiles of Land Between 
The Lakes, Tennessee Valley Authority, Golden Pond, Kentucky, 90 
pp.; Redmond 1985, A Biogeographic Study of Amphibians in 
Tennessee, Doctoral Thesis, Univ. Tennessee, Knoxville, 290 pp.). 

Submitted by A. FLOYD SCOW, Department of Biology and 
Center for Field Biology, Austin Peay State University, Clarksville, 
Tennessee 37044, USA, and JOHN KOONS, Department of Natu-
ral and Physical Sciences, Jackson State Community College, Jack-
son, Tennessee 38301, USA. 

HYLA CINEREA (Green Treefrog). USA: TEXAS: Kaufman Co: 
East bank Cedar Creek, 0.8 km N US Rt. 175, 3.5 km SE US Rt. 175- 
FM 1391 jct. in Kemp. 13 September 1992. John S. McCord, Jr. 
Verified by William J. Voss. Fort Worth Museum of Science and 
History (FWM 10987). New county record (Dixon 1987, Amphib-
ians and Reptiles of Texas. Texas A & M University Press. College 
Station, Texas. 434 pp.); completes distribution records for counties 
immediately SE of Dallas County (Cobb and Cobb 1991, Herpetol. 
Rev. 22(1):27-28 and Roberts and Shilling 1991, Herpetol. Rev. 
22(3):102.). 

Submitted by JOHN S. McCORD, JR., 1624 Martha Drive, Bed-
ford, Texas 76022, USA. 

HYLA SQUIRELLA (Squirrel Treefrog). USA: TEXAS: Nueces Co: 
Mustang Island: Port Aransas, grounds of University of Texas 
Marine Science Institute. 19 September 1992. John S. McCord, Jr., 
Eric N. Smith, Karin S. Castaileda. University of Texas at Arlington 
collection of Vertebrates (UTA A-38890-93). Verified by Jonathan 
A. Campbell; and Fort Worth Museum of Science and History 
(FWM 10990-94). Verified by William J. Voss. New county record 
(Dixon 1987, Amphibians and Reptiles of Texas. Texas A & M 
University Press, College Station, Texas. 434 pp.); fills gap between 
Kleberg and San Patricio counties at the southern portion of this 
frog's range in Texas. UTA specimens were one adult female (with 
eggs) and an adult male found in leaf axils of garden palms near 
faucet (2030 h), and two juveniles active on low vegetation over a 
small puddle in second growth and grass (2130 h). The FWM 
specimens (two adult males, one gravid female, and three juveniles) 
were active at night on walls and windows between 0.1 and 2 m 
above ground. 

Submitted by JOHN S. McCORD, JR., 1624 Martha Drive, Bed-
ford, Texas 76022, KARIN S. CASTANEDA and ERIC N. SMITH, 
Department of Biology, The University of Texas at Arlington, 
Arlington, Texas 76019, USA. 

PSEUDACRIS CLARKII (Spotted Chorus Frog). USA: TEXAS: 
Mills Co: West side of Texas Rt. 16, 1.4 km S Texas Rt. 16-FM 218 jct. 
in Priddy. 30 May 1992. John S. McCord, Jr. Verified by Wesley A. 
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M. Hathaway. Fort Worth Museum of Science and History (FWM 
10916-18). All specimens were males collected from a small chorus 
that was first heard about 1915 h on a cloudy day before sunset. New 
county record; partly fills a distributional gap in a three county area 
of central Texas (Dixon 1987, Amphibians and Reptiles of Texas. 
Texas A & M University Press, College Station, Texas. 434 pp.). 

Submitted by JOHN S. McCORD, JR., 1624 Martha Drive, Bed-
ford, Texas 76022, USA. 

RANA CLAMITANS MELANOTA (Green Frog). USA: MISSOURI: 
Pike Co: under rocks at edge of slow stream that forms the northern 
boundary of Traynor and Traynor Farms, ca. 5.5 km NW Curryville, 
N 1/2, NE 1 /4, NW 1 /4 Sec. 18 , T53N, R4W. 23 August 1992. Brian 
S Edmond. University of Missouri, Columbia (UMC 1322A & 
1323A). Verified by D. E. Metter. New county record (Johnson 1987, 
The Amphibians and Reptiles of Missouri. Missouri Dept. Conserv., 
Jefferson City, 368 pp.). 

Submitted by BRIAN S. EDMOND, 400 East Hinton Road, Apt. 
C, Columbia, Missouri 65201, USA. 

SYRRHOPHUS CYSTIGNATHOIDES CAMPI (Rio Grande Chirp-
ing Frog). USA: TEXAS: Nueces Co: Mustang Island, Port Aransas, 
grounds of the University of Texas Marine Science Institute, at 
loading dock beside Security Office. 17 September 1992. Fort Worth 
Museum of Science and History (FWM 10988); Mustang Island, Port 
Aransas, grounds of the University of Texas Marine Science Insti-
tute, beneath Dormitory A. 18 September 1992. (FWM 109089). Both 
collected by John S. McCord, Jr. Both verified by William J Voss. 
Many of these frogs were heard calling, both on the Institute 
grounds, as well as in Port Aransas proper. That choruses heard 
were this species' was confirmed when FWM 10989 began calling in 
a markedly similar fashion from its bag after being collected. New 
county record (Dixon 1987, Amphibians and Reptiles of Texas. 
Texas A & M University Press. College Station, Texas, 434 pp.); adds 
authenticity to an additional introduced population (sensu Dundee 
1991. Herpetol. Rev. 22(4):122) roughly intermediate between the 
lower Rio Grande and one in Houston and San Antonio (Conant and 
Collins 1991, A Field Guide to Reptiles and Amphibians of Eastern 
and Central North America. 3rd ed. Houghton Mifflin Co., Boston, 
Massachusetts, 450 pp.). 

Submitted by JOHN S. McCORD, JR., 1624 Martha Drive, Bed-
ford, Texas 76022, USA. 

XENOPUS LAEVIS (African Clawed Frog). USA: COLORADO: 
Summit Co: SE side of US Rt. 6,145 km NE Keystone, 3150 m elev. 
(39°53'33"N, 105°56'58"W). 5 June 1990. S. T. Bacchus (UF Photo-
graph 86757 by K. Richter). Verified by Hobart M. Smith. State 
record; released, possibly recently. The colonized range of this 
introduced species in the United States has been reported for 
California and Arizona (Stebbins 1985, A Field Guide to Western 
Reptiles and Amphibians. 2nd ed. Houghton Mifflin Co., Boston, 
Massachusetts, 450 pp.; Mooney et al. 1986, pp. 250-272. In H. A. 
Mooney and J. A. Drake (eds.), The Ecology of Biological Invasions 
of North America and Hawaii. Springer-Verlag, New York). Found 
partially hidden under a submerged log in a tiered series of relic 
beaver ponds along the North Fork of the Snake River in the 
Arapaho Basin. The specimen did not have conspicuous claws. The 
water in the upper levels of the beaver pond complex remained 
partially frozen on this date, with a consistency of slush; however, 
during the extended photo session the frog swam freely in the frigid 
water, periodically burrowing headfirst into mats of aquatic vegeta-
tion. During 1-2 June 1991 the site was revisited by Bacchus and 
Moler, but no frogs were found. 

Submitted by SYDNEY T. BACCHUS, Institute of Ecology, 
University of Georgia, Athens, Georgia 32602-2202, USA; KLAUS 
RICHTER, Parks, Planning and Resources Department, 3600-136th 
Place SE, Bellevue, Washington 98006-1400, USA; and PAUL 
MOLER, Wildlife Research Lab, Florida Game and Fresh Water 
Commission, 4005 South Main Street, Gainesville, Florida 32601, 
USA. 

TESTUDINES 

CLEMMYS INSCULPTA (Wood Turtle). CANADA: ONTARIO: 
Simcoe Co: Nottawasaga River, Minesing Swamp, 9 km N Angus 
(44°24'04"N, 79°53'19"W).12 July 1992. Robert L. Bowles, Carolyn 
King, Harry Hall, et al. Royal Ontario Museum, Toronto (ROM 
22638-39; photographs; protected species under Ontario Game and 
Fish Act). Verified from photos by W. F. Weller and R D. MacCulloch. 
First verified record for county; observed previously in Minesing 
Swamp by R. H. Curry in June 1988, ca. 3 km to SSW. Fills significant 
gap in known distribution in southern Ontario (Logier and Toner 
1961, Check List of the Amphibians and Reptiles of Canada and 
Alaska. Life Sciences Division, Contr. 53, Royal Ontario Mus., 92 
pp.; Oldham and Weller, unpubl. computer database of Ontario 
specimen and observation records). In conjunction with localities 
near Lake Huron (ca. 115 km to W), near E shore of Lake Simcoe (ca. 
70 km to NE; ROM 22640), and E of Algonquin Provincial Park (ca. 
265 km to NE), represents a northern limit record at this longitude 
in southern Ontario. 

Submitted by ROBERT L BOWLES, 374 Grenville Avenue, 
Orillia, Ontario L3V 7P7, Canada. 

PELODISCUS SINENSIS (Chinese Softshell). USA: GUAM: Mari-
ana Islands, Umatac Municipality, between Umatac Bay and conflu-
ence of Madog and Laelae rivers. January 1992. Anonymous dona-
tion to Steve Nussbaum. Verified by Thomas H. Fritts. Michael J. 
McCoid Collection (MJM 3096; deposited at USNM). While there 
have been a number of sightings of this species in eastern and 
southeastern Guam (McCoid, Herpetol. Rev., in press), this speci-
men represents the first verified record for the island and indicates 
that the species may be fairly widespread in central and southern 
Guam. 

Submitted by EARL W. CAMPBELL III, Ohio Cooperative Fish 
and Wildlife Research Unit, 1735 Neil Avenue, Columbus, Ohio 
43210, USA, and MICHAEL J. McCOID, Route 1, Box 143, Edin-
burg, Texas 78439, USA. 

PHRYNOPS WILLIAMSI (Williams' South American Sideneck 
Turtle). ARGENTINA: CORRIENTES: Departamento Ituzaingo, 
Puerto Valle (27°36'S, 56°26'W) on the Parana River bank. 19 Janu-
ary 1990. A. Giraudo. Verified by M. S. De La Fuente. Herpetological 
Collection of Dept. Biodiversidad y Ecologia, Universidad Nacional 
de Cordoba, Argentina (C-288). A hatchling, taken as an egg in a 
group of five when its nest was predated by a bird (Aramidae); 
when handled, four of them immediately hatched. First record for 
the Provincia de Corrientes; confirms presence in the province as 
suggested by Rhodin and Mittermeier (1983, pp. 58-73 In Rhodin 
and Miyata, eds., Advances in Herpetology and Evolutionary Biol-
ogy, Publ. Mus. Comp. Zool., Harvard), but within the Parana River 
basin. Second Argentine province, species previously recorded for 
Misiones (Richard and De La Fuente 1987, published 1992, Acta 
Zool. Lilloana, 41:357-364). Extends range ca. 260 tun air line from 
the nearest verified population at Misiones, Arroyo Urugua-i 
(MACN-12589 /12595). Thanks to the Secretaria de Ciencia y 
Tecnologia Provincia de C6rdoba for financial support. 

Submitted by MARIO R. CABRERA, Departamento Biodiver- 
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sidad y Ecologia, Universidad Nacional de Cordoba, Velez Sarsfield 
299, 5000 COrdoba, Argentina. 

LACERTILIA 

ANELYTROPSIS PAPILLOSUS (Mexican Blind Lizard). MEXICO: 
HIDALGO: Municipality of Chapulhuacan, Cerro de la Joya, 4 km 
SSW Arroyo Blanco (21°07'N, 98°54'W) 400 m elev. 29 May 1992. 
Efrain Hernandez and Fernando Mendoza. Museo de Zoologia, 
Facultad de Ciencias, UNAM, MZFC 05388, (155 nun SVL, 180 nun 
TL) and MZFC 05389 (150 mm SVL, 205 mm TL). Verified by 0. 
Flores-Villela. Found under large sedimentary boulders in tropical 
deciduous forest although the microhabitat was sheltered and 
moist. Leptotyphlops dulcis myopicus was collected in similar nearby 
habitat which suggests syntopy. First record for the state of Hidalgo 
and a southern range extension of 18 km SE and 30 km SW from 
records in nearby extreme eastern Queretaro and San Luis Potosi, 
respectively; confirms prediction of Campbell (1974, Cat. Amer. 
Amph. Rept. 156:1-2) that this species would be found in adjacent 
northern Hidalgo. 

Submitted by FERNANDO MENDOZA QUIJANO, Museo de 
Zoologia, Facultad de Ciencias, UNAM Apdo. Post. 70-399, Mexico, 
Distrito Federal 04510, Mexico, EFRAiN HERNANDEZ GARCIA, 
Calandria No. 23-1, Unidad Independencia, Contreras, Mexico, 
Distrito Federal 10100, Mexico, and WALTER SCHMIDT 
BALLARDO, Adolfo Prieto No. 819, Col. del Valle, Mexico, Distrito 
Federal 03100, Mexico. 

CNEMIDOPHORUS EXSANGUIS (Chihuahuan Spotted Whiptail). 
USA: NEW MEXICO: Rio Arriba-Taos county line: Carson National 
Forest, 3.2 km above (presumably W of) Servilleta. 14 May 1937. 
Collector unknown. Verified by W. G. Degenhardt. UMMZ 84290 (3 
specimens). County is indeterminate, however, this locality is the 
northernmost for the species and extends range ca. 50 km N from SE 
Rio Arriba County (Stuart 1991, Cat. Amer. Amphib. Rept.: 516.1-
516.4). 

Submitted by JAMES N. STUART, Museum of Southwestern 
Biology, University of New Mexico, Albuquerque, New Mexico 
87131, USA. 

CNEMIDOPHORUS SEXLINEATUS VIRIDIS (Prairie Racerun-
ner). USA: TEXAS: Hall Co: old railroad bed 0.4 km W US Rt. 287, 
1.6 km S middle of Red River bridge. 29 September 1992. H. M. 
Smith. Verified by Richard L. Holland. UCM 56620. First county 
record (Dixon 1987, Amphibians and Reptiles of Texas. Texas A & 
M Press, College Station, Texas, 434 pp.); partially fills hiatus 
between panhandle and other records. 

Submitted by HOBART M. SMITH, Department of EPO Biology 
and Museum, University of Colorado, Boulder, Colorado 80309-
0334, USA. 

EUMECES FASCIATUS (Five-lined Skink). USA: MISSOURI: Pike 
Co: in forest on southern half of Traynor and Traynor Farms, ca. 5.5 
km NW Curryville, NE 1 /4 NW 1 /4 NW 1 /4 Sec. 18, T53N, R4W. 
21 August 1992. Brian S. Edmond. University of Missouri, Columbia 
(UMC 633L). Verified by D. E. Metter. New county record (Johnson 
1987, The Amphibians and Reptiles of Missouri. Missouri Dept. 
Conserv., Jefferson City, 368 pp.). 

Submitted by BRIAN S. EDMOND, 400 East Hinton Road, Apt. 
C, Columbia, Missouri 65201, USA. 

EUMECES MULTIVIRGATUS MULTIVIRGATUS (Northern 
Many-lined Skink). USA: COLORADO: Kiowa Co: 1.6 km S Chey- 

enne County line along US Rt. 287.22 July 1992. Richard L Holland 
& Hobart M. Smith. Verified by David Chiszar. UCM 56614. First 
county record (Hammerson 1982, Amphibians and Reptiles in 
Colorado. Colorado Division of Wildlife, 120 pp.); extends known 
range of species eastward ca. 95 km into the southeastern corner of 
the state. 

Submitted by HOBART M. SMITH, Department of EPO Biology 
and Museum, University of Colorado, Boulder, Colorado 80309-
0334, USA, and RICHARD L HOLLAND, Science Department, 
Boulder High School, 1604 Arapahoe Avenue, Boulder, Colorado 
80302, USA. 

EUMECES OBSOLETUS (Great Plains Skink). USA: COLORADO: 
Cheyenne Co: 15.2 m N County Rd A, 1.6 km E US Rt. 287.22 July 
1992. Richard L. Holland & Hobart M. Smith. Verified by David 
Chiszar. UCM 56615. First county record (Hammerson 1982, Am-
phibians and Reptiles in Colorado. Colorado Division of Wildlife, 
129 pp.); partially fills hiatus between NE and SE records in Colo-
rado (Conant and Collins 1991, A Field Guide to Reptiles and 
Amphibians of Eastern and Central North America. 3rd ed. Hough-
ton Mifflin Co., Boston, Massachusetts, 450 pp.). 

Submitted by RICHARD L. HOLLAND, Science Department, 
Boulder High School, 1604 Arapahoe Avenue, Boulder, Colorado 
80302, USA, and HOBART M. SMITH, Department of EPO Biol-
ogy and Museum, University of Colorado, Boulder, Colorado 80309-
0334, USA. 

HEMIDACTYLUS MABOUIA (Tropical House Gecko). USA: 
FLORIDA: Monroe Co: Bahia Honda Key, Bahia Honda State 
Recreation Area. 26-27 June 1991. A. Bauer, R Gunther & D. King. 
Verified by K. de Queiroz. Zoologisches Museum, Berlin (ZMB 
48893, 48920, 49204-5, 50805). Adults and juveniles collected on 
walls of buildings and on path near eastern end of key. Extends 
known range in the Florida Keys 25 km southwest from only other 
U.S. record on Crawl Key (Lawson et al. 1991, Herpetol. Rev. 22:11-
12). Increases to nine the number of Ii7ard species recorded from 
Bahia Honda (Anonymous, no date, Vertebrates Identified in Bahia 
Honda State Recreation Area, Publ. Florida Dept. of Natural Re-
sources, Tallahassee). 

Submitted by RAINER GUNTHER, Zoologisches Museum, 
Museum ftir Naturkunde der Humboldt-Universitat zu Berlin, 
Invalidenstralk 43, D(0) 1040 Berlin, Germany, AARON M. BAUER 
and DAVID KING, Biology Department, Villanova University, 
Villanova, Pennsylvania 19085, USA. 

HEMIDACTYLUS TURCICUS (Mediterranean Gecko). USA: 
TEXAS: Pecos Co: KOA Campground, N of Interstate 10-US 385/ 
US 290 (Dickinson Street) jct. in Fort Stockton. 1 August 1992. Kevin 
W. C. Pajak and John S. McCord, Jr. Verified by William J Voss. Fort 
Worth Museum of Science and History (FWM 10928). New county 
record; extends range 53.8 km NE Brewster County (Dixon 1987, 
Amphibians and Reptiles of Texas. Texas A & M University Press. 
College Station, Texas, 434 pp.). 

Submitted by KEVIN W. C. PAJAK, 8991 Meadowbrook Way, 
Buena Park, California 90621, USA, and JOHN S. McCORD, JR., 
1642 Martha Drive, Bedford, Texas 76022, USA. 

HEMIDACTYLUS TURCICUS (Mediterranean Gecko). USA: 
TEXAS: De Witt Co: Yorktown, inside former Yorktown Theatre 
Building, jct. Texas Rts. 72 and 119.28 August 1992. James D. Ponder. 
Verified by James It Dixon. Texas Cooperative Wildlife Collection 
(TCWC 70017). New county record (Dixon 1987, Amphibians and 
Reptiles of Texas. Texas A & M University Press, College Station, 
Texas, 434 pp.). 
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Submitted by R. KATHRYN VAUGHAN, Department of Wild-
life and Fisheries Sciences, Texas A & M University, College Station, 
Texas 77843, USA. 

HEMITHECONYX CAUDICINCTUS (African Gecko) CAM-
EROON: GAROUA: North Cameroon. Collected by Mouchet. No 
date. Museum National d'Histoire Naturelle, Paris 8749; Cam-
eroon. No collector and no date. MNHN 8687; Cameroon. Collected 
by Stauch. No date. MNHN 1967-249 and 250; North Cameroon, 
Garoua, "Ecole de Faune." Collected by Hubert Planton. 15 March 
1992. MNHN 1992-5245. All verified by Georges Pasteur. New 
country record (Loveridge 1947, Bull. Mus. Comp. Zool. Harvard 
98:1-469; Perret 1963, Rev. suisse Zool. 70(3):47-60). Previously 
known from "Nigeria west to Senegal." 

Submitted by IVAN INEICH, Museum National d'Histoire Na-
turelle, Laboratoire de Zoologie (Reptiles et Amphibiens), 25 Rue 
Cuvier, F-75005 Paris, France. 

SCELOPORUS UNDULATUS CONSOBRINUS (Southern Prairie 
I .i7ard). USA: TEXAS: Knox Co: 1.6 km W Munday, Road 222. 2 
October 1983. G. Wallin. West Texas State University (WTSU 9527); 
Moore Co: Blue West Recreation Area, Lake Meredith. 21 May 1983. 
J. Vines. WTSU 9557; Potter Co: Amarillo area. WTSU 10802, Rivera 
Park, 16 km N Amarillo. 17 & 28 April 1987. B. Loving. WTSU 8312. 
4.8 km N Bushland, Road 2381.16 March & 5 April 1981. R. Walsh, 
B. Hayes, & T. James. WTSU 6687-9. Road 1061, 9 km W Road 2381. 
16 November 1969. T. Rush. WTSU 263-264, Plum Creek Recreation 
Area, Lake Meredith. 20-22 September 1979, 21 May 1983, 25 April 
1987. K. Brewer, B. May, T. Payne, M. L. Simmons, J. and J. Vines and 
W. Willis. WTSU 5944, 6003, 6092-4, 6127-31, 10608, 14289. All 
verified by Edwin L. Bell. First county records (Dixon 1987, Am-
phibians and Reptiles of Texas. Texas A & M University Press, 
College Station, 434 pp.). 

Submitted by KATHLEEN BLAIR, Department of Biology and 
Geosciences, West Texas State University, Canyon, Texas 79015-
0808, USA, and HOBART M. SMITH, Department of EPO Biology, 
University of Colorado, Boulder, Colorado 80309-0334, USA. 

SCELOPORUS UNDULATUS GARMANI (Northern Prairie Liz-
ard). USA: TEXAS: Hansford Co: Rue and Rex Sanders Ranch, Road 
2387, 7.8 km N jct. with Road 15. 22 August 1978. Flavius C. 
Killebrew. Verified by Edwin L. Bell. West Texas State University 
(WTSU 5863). First county record (Dixon 1987, Amphibians and 
Reptiles of Texas. Texas A & M University Press, College Station, 434 

pp.). 
Submitted by KATHLEEN BLAIR, Department of Biology and 

Geosciences, West Texas State University, Canyon, Texas 79015-
0808, USA, and HOBART M. SMITH, Department of EPO Biology, 
University of Colorado, Boulder, Colorado 80309-0334, USA. 

SCELOPORUS UNDULATUS HYACINTH1NUS(NorthernFence 
Lizard) USA: PENNSYLVANIA: Schuylkill Co: Middle Creek, 3.2 
km N Tremont, Frailey Twp. 2 August 1992. Craig A. Heinsohn. CM 
125799. Verified by C. J. McCoy. Female, 73 mm SVL, 90 mm tail 
length. New county record (McCoy 1982, Amphibians and Reptiles 
in Pennsylvania. Carnegie Mus. Spec. Publ. 6). Extends range ca. 32 
km NE from nearest locality in Lebanon County. Two other females 
were found by Heinsohn in the same county, one near Lincoln, 
Tremont Township, 5 September 1991, and one near Middle Creek, 
Frailey Township, in June 1992; both were released. 

Submitted by EDWIN L BELL, P. 0. Box 15234, Albright 
College, Reading, Pennsylvania 19612-5234, USA. 

SCINCELLA LATERALIS (Ground Skink). USA: MISSOURI: Pike 
Co: in forest on western boundary line of Ranacker Wildlife Area, ca. 
4 km S Frankford. NW 1/4, NW 1/4, SW 1/4 Sec. 13, T54N, R4W. 
22 August 1992. Brian S. Edmond. University of Missouri, Columbia 
(UMC 634L); in pasture (on edge of woods) of NE portion of Traynor 
and Traynor Farms, ca. 5 km NW Curryville. NE 1 /4, SW 1 /4, NW 
1 /4 Sec. 18, T53N, R4W. 22 August 1992. Brian S. and Kellie Jayne 
Edmond. UMC 635L. Both verified by D. E. Metter. New county 
records (Johnson 1987, The Amphibians and Reptiles of Missouri. 
Missouri Dept. Conserv., Jefferson City, 368 pp.). 

Submitted by BRIAN S. EDMOND, 400 East Hinton Road, Apt. 
C, Columbia, Missouri 65201, USA. 

SERPENTES 

ELAPHE EMORY' (Great Plains Rat Snake). USA: KANSAS: Sheri-
dan Co: Ks. Rt. 23 at State Wildlife Area. 7 June 1992. Travis W. 
Taggart. Verified by Joseph T. Collins. KU 220601. New county 
record (Collins 1982, Amphibians and Reptiles in Kansas. Second 
ed. Univ. Kansas Mus. Nat. Hist. Pub. Ed. Ser. 8:1-356). 

Submitted by TRAVIS W. TAGGART, 2302 Donald Drive, 
Hays, Kansas 67601, USA. 

ELAPHE GLITTATA EMORYI (Great Plains Rat Snake). USA: 
TEXAS: Hansford Co: Gibbner Ranch, 162 km N Spearman, Road 
760.12 August 1978. F. C. Killebrew. Verified by Richard L. Holland. 
West Texas State University (WTSU 5004). First county record 
(Dixon 1987, Amphibians and Reptiles of Texas. Texas A & M 
University Press, College Station, 434 pp.). 

Submitted by KATHLEEN BLAIR, Department of Biology and 
Geosciences, West Texas State University, Canyon, Texas 79015-
0808, USA, JAMES R. STALEY H, Colorado Division of Wildlife, 
Central Region, 6060 Broadway, Denver, Colorado 80216, USA, and 
HOBART M. SMITH, Department of EPO Biology, University of 
Colorado, Boulder, Colorado 80309-0334, USA. 

HETERODON PLATIRHINOS (Eastern Hognose Snake). USA: 
PENNSYLVANIA: Schuylkill Co: 1.6 km W Port Clinton on the old 
Schuylkill Canal towpath. 17 May 1992. Edwin L. Bell. Verified by 
C. J. McCoy. CM 125767. Melanistic female with orange crossbars; 
778 mm SVL, 103 mm tail length. Previously reported from sur-
rounding counties: Berks, Northumberland, and Carbon (McCoy 
1982, Amphibians and Reptiles of Pennsylvania, Carnegie Mus. 
Spec. Publ. No. 6). 

Submitted by EDWIN L BELL, P.O. Box 15234, Albright College, 
Reading, Pennsylvania 19612-5234, USA. 

LAMPROPELTTS GETULA CALIFORNIAE (California King-
snake). MEXICO: SONORA: Isla San Esteban, Gulf of California. 13 
September 1990. Kent R Beaman and L. Lee Grismer. Verified by 
Tom Van Devender. Arizona-Sonora Desert Museum, Tucson, 
Arizona. LACM voucher photographs 140090, 140091. First known 
live records of this species from Isla San Esteban; adult male and 
female from Arroyo Limantur on E side of island on eve of a storm; 
currently alive in the Centro Ecologico de Sonora, Hermosillo, 
Sonora, Mexico (Murphy and Ottley 1984, Distribution of Amphib-
ians and Reptiles on Islands in the Guff of California. Ann. Carnegie 
Mus. 53:207-230.). Previously only known on island from a shed 
skin found 21 October 1986 by Rogelio Molina-Freaner (presented 
in paper by Lara and Lawler at 1987 SSAR/ HL meeting). 

Submitted by GUILLERMO LARA-GONGORA, Apartado 
Postal 57-305, Mexico, Distrito Federal cp 06501, Mexico, KENT R. 
BEAMAN, Section of Herpetology, Los Angeles County Natural 
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History Museum, 900 Exposition Boulevard, Los Angeles, Califor-
nia 90007, USA, L LEE GRISMER, Department of Biology, San 
Diego State University, San Diego, California 92182, USA, and 
HOWARD E. LAWLER, Arizona-Sonora Desert Museum, 2021 
North Kinney Road, Tucson, Arizona 85743, USA. 

NERODIA RHOMBIFER (Diamondback Water Snake). USA: 
MISSOURI: Pike Co: crossing road in bottoms, just S Ted Shanks 
Wildlife Area Visitor Center, ca. 1 km SE Ashbum. SW 1/4, NE 1 / 
4 Sec. 18, T55N, R2W. 4 October 1992. Brian S. Edmond. University 
of Missouri, Columbia (UMC 774S). Verified by D. E. Metter. New 
county record (Johnson 1987, The Amphibians and Reptiles of 
Missouri. Missouri Dept. Conserv., Jefferson City, 368 pp.). 

Submitted by BRIAN S. EDMOND, 400 East Hinton Road, Apt. 
C, Columbia, Missouri 65201, USA. 

NERODIA SIPEDON SIPEDON (Northern Water Snake). USA: 
MISSOURI: Pike Co: on banks of creek that forms the NW boundary 
of Traynor and Traynor Farms, ca. 5.5 km NW Curryville. NE 1 /4, 
SE 1/4, SE 1/4 Sec. 12 , T53N, R5W. 21 August 1992. Brian S. 
Edmond. University of Missouri, Columbia (UMC 771S); crossing 
road in bottoms, just S Ted Shanks Wildlife Area Visitor Center, 
approximately 1 km SE Ashburn. SW 1/4, NE 1/4 Sec. 18, T55N, 
R2W. 4 October 1992. Brian S. Edmond. UMC 775S. Both verified by 
D. E. Metter. New county records (Johnson 1987, The Amphibians 
and Reptiles of Missouri. Missouri Dept. Conserv., Jefferson City, 

368  PP.). 
Submitted by BRIAN S. EDMOND, 400 East Hinton Road, Apt. 

C, Columbia, Missouri 65201, USA. 

RAMPHOTYPHLOPS BRAMINUS (Brahminy Blind Snake). USA: 
FLORIDA: Pinellas Co: St. Petersburg, between 22 Avenue N & 28 
Avenue N, 0.31 air km W Interstate Rt. 275 & ca. 0.10 air km E of 
Seaboard Coast Line Railroad, NE corner Sec. 11, T31S, R16E. 6 
November 1992, 11 November 1992. D. M. Crawford. Verified by 
David L. Auth. Florida Museum of Natural History (UF 86601, 
86602, 86603, 86604 & 86605). Five subadults beneath bricks, dis-
carded rug and trash can lid in isolated hardwood hammock 
surrounded by urban and suburban development. Six additional 
subadults are being kept alive in the personal collection of D. M. 
Crawford. Eleven individuals sighted but evaded capture. All 
found among ant colonies (probably Monomorium sp.) beneath 
anthropogenic debris. First county record; extends range ca. 177 air 
km N of record in Ft. Myers, Lee County, along the west coast of 
Florida (Conant and Collins 1991, A Field Guide to Reptiles and 
Amphibians of Eastern and Central North America. 3rd ed., Hough-
ton Mifflin Co., Boston, Massachusetts, 450 pp.), and ca. 111 air km 
ENE of nearest record in Avon Park, Highlands County, southcen-
tral Florida (UF 81952-3), thus making this the northernmost record 
in Florida. Other U.S. records of this secretive, parthenogenic exotic 
include Coral Gables, Hialeah, Homestead, Miami (Dade County), 
Lake Okeechobee (Palm Beach County), and Key West (Old Town) 
and Big Pine Key (Monroe County), Florida (Delorey and Mushin-
sky 1987, Herpetol. Rev. 18:56; Ehrig 1990, Herpetol. Rev. 21:41; 
Wilson and Porras 1983, Univ. Kansas Mus. Nat. Hist. Spec. Publ. 
9:1-89; Wynn et al. 1987, Amer. Mus. Novit. 2868:1-7), and Boston, 
Massachusetts (Wallach et al. 1991, Herpetol. Rev. 22: 68). 

Submitted by DANIEL M. CRAWFORD, 13521-120th Lane North, 
Largo, Florida 34648, USA, and LOUIS A. SOMMA, Department of 
Zoology, University of Florida, Gainesville, Florida 32611, USA. 

REGINA GRAHAMII (Graham's Crayfish Snake). USA: MIS- 
SOURI: Pike Co: crossing road in bottoms, just S Ted Shanks 

Wildlife Area Visitor Center, ca. 1 km SE Ashburn. SW 1 /4, NE 
1 /4 Sec. 18, T55N, R2W. 10 August 1992. Brian S. Edmond. Univer-
sity of Missouri, Columbia (UMC 769S). Verified by D. E. Metter. 
New county record (Johnson 1987, The Amphibians and Reptiles of 
Missouri. Missouri Dept. Conserv., Jefferson City, 368 pp.). 

Submitted by BRIAN S. EDMOND, 400 East Hinton Road, Apt. 
C, Columbia, Missouri 65201, USA. 

RHADINAEA MONTE CRISTI (NCN). HONDURAS: 
COMAYAGUA: Cordillera de Montecillos, 1.7 km N and 0.1 km W 
Cerro San Juanillo, elev. 1960 m. 18 June 1991. P. Holm. Verified by 
Gustavo A. Cruz. Universidad Nacional Autonoma de Honduras 
(UNAH 2742). Extends known range of species E by ca. 100 km; 
previously known only from extreme NW El Salvador and SW 
Honduras (McCranie and Wilson 1991, Cat. Amer. Amphib. Rept. 
524:1-2). Specimen (adult female, live mass 11.7 g, SVL 309 mm, tail 
123 mm; ventrals 173, subcaudals 78) was active on leaf litter in 
mature cloud forest. It is syntopic with R. godmani (UNAH 2717) at 
this locality. 

Submitted by PETER HOLM, Department of Ecology and Evo-
lutionary Biology, University of Arizona, Tucson, Arizona 85721, 
USA. 

STORERIA OCCIPITOMACULATA OCCIPITOMACULATA 
(Northern Redbelly Snake). USA: MISSOURI: Pike Co: under flat 
rock at JC & SM Edmond home, ca. 71cm NNW Curryville. NE 1 / 
4, NW 1/4, NE 1/4 Sec. 5, T53N, R4W. 23 August 1992. Brian S. 
Edmond. University of Missouri, Columbia (UMC 772S). Verified 
by D. E. Metter. New county record (Johnson 1987, The Amphibians 
and Reptiles of Missouri. Missouri Dept. Conserv., Jefferson City, 
368 pp.). 

Submitted by BRIAN S. EDMOND, 400 East Hinton Road, Apt. 
C, Columbia, Missouri 65201, USA. 

STORERIA OCCIPITOMACULATA (Redbelly Snake). USA: 
OKLAHOMA: Cherokee Co: near Scraper. 14 April 1962. W. A. 
Carter. Fast Central Univ. Biol. Coll. (ECU 1986); 17.71an E Tahlequah. 
1 May 1970. W. A. McCracken. ECU 1990. Verified by W. A. Carter 
and J. H. Black. These vouchers verify previous reports in Cherokee 
County (Secor and Carpenter 1985, Distribution Maps of Oklahoma 
Reptiles. Okla. Herp. Soc. Spec. Publ. 3:1-57); Atoka Co: 29 km NE 
Atoka. 2 October 1989. B. Pitman. ECU 2346; Pittsburg Co: Collins 
Wildlife Refuge. 11 November 1989. A. Black. ECU 2347. Verified by 
W. A. Carter and J. H. Black. New county records; extend known 
distribution W in Oklahoma (Secor and Carpenter, op. cit.). Ross-
man and Erwin (1980, Brimleyana 4:95-102) and Conant and Collins 
(1991, A Field Guide to Reptiles and Amphibians of Eastern and 
Central North America. 3rd ed. Houghton Mifflin Co., Boston, 
Massachusetts, 450 pp.) indicate two subspecies occur in Okla-
homa—S. o. occipitomaculata in NE Oklahoma and S. o. obscura in SE 
Oklahoma, where it integrades with S. o. occipitomaculata. Subspe-
cific status of these specimens was not determined. 

Submitted by CHARLES B. SHANS, Department of Biology, 
East Central University, Ada, Oklahoma 74820, USA. 

TANTILLA GRACILIS (Flathead Snake). USA: MISSOURI: Mont-
gomery Co: on small glade near road, 0.5 km SE campground, 
Danville Wildlife Area, ca. 3 km SSE Danville. SW 1 /4 NW 1 /4 SW 
1/4 Sec. 5, T47N, R5W. 30 September 1992. Brian S. and Kellie Jayne 
Edmond. University of Missouri, Columbia (UMC 773S). Verified 
by D. E. Metter. New county record and first Missouri specimen 
collected N of Missouri River (Johnson 1987, The Amphibians and 
Reptiles of Missouri. Missouri Dept. Conserv., Jefferson City, 368 

PP.). 

68 
	

Herpetological Review 24(2), 1993 



Submitted by BRIAN S. EDMOND, 400 East Hinton Road, Apt. 
C, Columbia, Missouri 65201, USA. 

THAMNOPHIS RADIX RADIX (Eastern Plains Garter Snake) 
USA: Montgomery Co: NW 1 /4 Sec. 3, T1OS, R5W, at rest stop on I-
55. 11 April 1992 M. Bavetz. Verified by Ronald A. Brandon. 
Southern Illinois University Department of Zoology Collection 
(SIUC R-2359) County record; fills gap in SW Illinois between 
Madison and St. Clair counties (McNaughton 1976, Herpetol. Rev. 
7(3):124) and SW edge of the range in Illinois as shown in Smith 
(1961, The Amphibians and Reptiles of Illinois. Illinois Nat. Hist. 
Surv. Bull. 28:1-298), and Conant and Collins (1991, A Field Guide 
to Reptiles and Amphibians of Eastern and Central North America. 
3rd ed. Houghton Mifflin Co., Boston, Massachusetts, 450 pp.). 

Submitted by MARK J. BAVETZ, Department of Zoology, 
Southern Illinois University, Carbondale, Illinois 62901, USA. 

VIRGINIA VALERIAE (Smooth Earth Snake). USA: MISSOURI: 
Pike Co: in forest of NE portion of Traynor and Traynor Farms, ca. 
5 km NW Curryville, SE 1 /4, NW 1 /4, NW 1 /4, Sec. 18, T53N, R4W. 
22 August 1992. Brian S. and Kellie Jayne Edmond. University of 
Missouri, Columbia (UMC 770S). Verified by D. E. Metter. New 
county record (Johnson 1987, The Amphibians and Reptiles of 
Missouri. Missouri Dept. Conserv., Jefferson City, 368 pp.). 

Submitted by BRIAN S. EDMOND, 400 East Hinton Road, Apt. 
C, Columbia, Missouri 65201, USA. 

BOOK REVIEWS 

Second World Congress Of Herpetology 
Literature Review 

With the Second World Congress of Herpetology in Adelaide, 
South Australia approaching it seems appropriate to provide 
Herpetological Review readers, and Congress-goers in particular, 
with a brief overview of recent books and booklets on the Austra-
lian herpetofauna. In the last decade Australia has probably 
produced more herpetological titles per capita than any other 
nation. Three of the most recent country-wide herpetofaunal 
guides by Hal Cogger, Harry Ehmann, and Mike Tyler are re-
viewed fully below. A number of other recent titles have been 
reviewed in Herpetological Review in the past. The following is an 
annotated list of some of the major (and not so major) Australian 
herpetological titles that have appeared since about 1980 (a few 
works from the late '70's are also included). Children's books and 
general works with only small sections on herpetology have been 
excluded and only the most recent editions of books are listed. 
Serendipitously, 64 titles are listed, one for each year since the 
publication of Edgar Waite's landmark The Reptiles and Amphibians 
of South Australia. The list provided is by no means complete, but 
it may serve at least as an introduction to the literature resources 
available to participants in the World Congress who want to 
maximize their appreciation of the unique Australian herpeto-
fauna during their stay in Adelaide. 

General Herpetologcal References 
(Amphibians and Reptiles) 

COGGER, H. G. 1992. Reptiles and Amphibians of Australia, 5th 
edition. Ithaca: Cornell University Press. 775 pp. Hardcover. 

Species accounts for all Australian species, with color photos 
and shaded range maps. Introductory sections on general her-
petological topics, extensive bibliography. Reviewed in this 
issue of HR. 

COGGER, H. G., E. E. CAMERON, and H. M. COGGER. 1983. Zoological 
Catalogue of Australia, vol. 1, Amphibia and Reptilia. Canberra: 
Australian Government Publishing Service. 313 pp. Hardcover. 
Comprehensive technical guide with synonymies and litera-
ture guide for all Australian amphibians and reptiles. 

GRIFFITHS, K. 1984. Reptiles and Frogs of Australia. Sydney: View 
Productions. 96 pp. Hardcover. Picture book. 

HOSER, R. T. 1989. Australian Reptiles and Frogs. Sydney: Pierson 
and Co. 238 pp. Hardcover. Species accounts with color photos 
and shaded range maps for approximately 200 species. Includes 
sections on habitat types, photography, conservation, and cap-
tive care and husbandry. Reviewed by S. A. Minton, 1990, HR 
21(4):97-98. 

KENNEDY, M. (ed.). 1990. Australia's Endangered Species. Brookvale: 
Simon and Schuster Australia. 192 pp. Hardcover. Provides 
brief species accounts with shaded maps and some color photos 
for 39 endangered amphibian and reptile species. Complete 
listing of threatened and endangered species also given. 

SCH/s/IIDA, G. 1985. The Cold-Blooded Australians Sydney: Double-
day Australia. 208 pp. Hardcover. Regional approach to repre-
sentative fishes, amphibians, and reptiles. Reviewed by R. D. 
Bartlett, 1988, HR 19(4):88. 

Frogs 

TYLER, M. J. 1982. Frogs, 2nd edition. Sydney: Collins. 256 pp. 
Softcover. Biology of frogs with color photos and state check-
lists. 

TYLER, M. J. (ed.) 1983. The Gastric Brooding Frog. London: Croom 
Helm. 163 pp. Hardcover. Collection of contributions on Rheo-
batrachus silus, with black and white photos and bibliography of 
the species. 

TYLER, M. J. 1984. There's A Frog in My Throat Stomach. Collins: 
Sydney. 52 pp. Softcover. Non-technical book on Rheobatrachus 
silus, with color photos. 

TYLER, M. J. 1989. Australian Frogs. Ringwood: Viking O'Neil. 220 
pp. Hardcover. Biology of Australian frogs with emphasis on 
certain species. With black and white and color photos, exten-
sive bibliography and many tables. 

TYLER, M. J. 1992. Encyclopedia of Australian Animals: Frogs. 
Pymble: Angus and Robertson. 109 pp. Hardcover. Species 
accounts for all Australian frogs, with color photos and shaded 
range maps. Reviewed this issue of HR. 

Reptiles (General) 

BRADSHAW, S. D. 1986. Ecophysiology of Desert Reptiles. North 
Ryde: Academic Press Australia. 324 pp. Hardcover. Arid zone 
reptiles, with an emphasis on Australian lizards, especially 
agamids. Black and white photos and figures, extensive bibliog-
raphy. 

COGGER, H. G. 1989. Australian Reptiles in Colour, 2nd revised 
edition. Port Melbourne: Treasure Press. 112 pp. Hardcover. 
General overview of representative reptiles with color photos. 

EHMANN, H. 1992. Encyclopedia of Australian Animals: Reptiles. 
Pymble: Angus and Robertson. 495 pp. Hardcover. Species 
accounts for all Australian reptiles, with color photos and 
shaded range maps. Reviewed this issue of HR. 

HEATWOLE, H. F., and J. TAYLOR. 1987. Ecology of Reptiles. Chipping 
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Norton: Surrey Beatty and Sons. 325 pp. Hardcover. Detailed 
review of Australian reptile ecology, with extensive bibliogra-
phy and some color plates. 

WEIGEL, J. 1988. Care of Australian Reptiles in Captivity. Gosford: 
Reptile Keepers Association. 144 pp. Softcover. Guide to all 
aspects of captive care of commonly kept species, with black 
and white and color photos. 

WILSON, S. K., and D. G. KNowns. 1988. Australia's Reptiles, A 
Photographic Reference to the Terrestrial Reptiles of Australia. 
Sydney: Collins. 447 pp. Hardcover. Species accounts, color 
photos, and shaded range maps for almost all reptile species. 

Turtles 

CANN, J.1978. Tortoises of Australia. Sydney: Angus and Robertson. 
79 pp. + 60 pp. pls. Softcover. Species accounts with many color 
photos and a section on captive care. 

Crocodiles 

HERMES, N. 1989. Crocodiles, Killers in the Wild. Frenchs Forest: 
Child and Associates. 64 pp. Hardcover. Chiefly (color) photog-
raphy book. 

WEBB, G., and C. MANous. 1988. Australian Freshwater Crocodiles. 
Winnnellie: G. Webb Pty. Ltd. 32 pp. Softcover. Short overview 
of biology with color photos. 

WEBB, G., and C. MANOUS. 1988. Australian Saltwater Crocodiles. 
Winnnellie: G. Webb Pty. Ltd. 32 pp. Softcover. Short overview 
of biology with color photos. 

WEBB, G., and C. MANOUS. 1989. Crocodiles of Australia. Frenchs 
Forest: Reed Books. 160 pp. Hardcover. Covers biology, attack, 
human use, research, etc., with color photos. 

Lizards 

GREER, A. E. 1989. The Biology and Evolution of Australian Liz-
ards. Chipping Norton: Surrey Beatty and Sons. 264 pp. System-
atics, ecology, physiology, reproduction, etc. of Australian liz-
ards. With line drawings, color photos, extensive bibliography 
and many tables. 

SWANSON, S. 1987 [reprinted 1990]. Lizards of Australia, revised 
edition. North Ryde: Angus and Robertson. 160 pp. Softcover. 
Species accounts and color photos of selected species, with 
sections on captive care and photography. 

Snakes (and Venoms) 

CANN, J. 1986. Snakes Alive! Snake Experts and Antidote Sellers of 
Australia. Kenthurst: Kangaroo Press. 176 pp. Softcover. His-
tory of snake handlers in Australia, with many black and white 
photos. 

COVACEVICH, J., P. DAVIE, and J. PEARN. (eds.). 1987. Toxic Plants and 
Animals, A Guide for Australia. South Brisbane: Queensland 
Museum. 504 pp. Softcover. Includes 12 papers on amphibians 
and reptiles, especially elapids, with emphasis on pharmaco-
logical and medical aspects of venoms and toxins. With many 
black and white photos and figures. 

GARNET, J. R. 1981. Venomous Australian Animals Dangerous to 
Man. Parkville: Commonwealth Serum Laboratories. 88 pp. 
Species accounts with shaded maps and some black and white 
illustrations for some dangerously venomous species. Also 
includes venom and treatment information. 

Gow, G. F. 1983 [reprinted 1991]. Snakes of Australia, revised 

edition. North Ryde: Angus and Robertson. 118 pp. + 48 pls. 
Softcover. Species accounts with color photos and a section on 
snake bite. 

Gow, G. F. 1984. Australia's Dangerous Snakes. Sydney: Angus 
and Robertson. 80 pp. + 24 pp. pls. Softcover. Species accounts 
with color photos and shaded range maps and a section on 
snake bite. 

Gow, G. F. 1989. Graeme Gow's Complete Guide to Australian 
Snakes. North Ryde: Angus and Robertson. 171 pp. Hardcover. 
Species accounts with keys, color photos and shaded range 
maps. Sections on snake bite and general biology of Australian 
snakes. 

KREFFT, G. 1984 (reprint of 1869 edition). The Snakes of Australia. 
Brisbane: Lookout Publications. xxv + 100 pp. + 12 pls. Hard-
cover. Facsimile reprint with color plates. Reviewed by K. 
Adler, 1989, HR 20(1):21, 24. 

LONGMORE, R. 1989. Snakes, Atlas of Elapid Snakes of Australia, 
revised edition. Australian Flora and Fauna Series No. 7. 
Canberra: Australian Government Publishing Service. 115 pp. 
Spiral bound. Biogeographic atlas of elapids with color photos 
and climatic parameters for all Australian species. 

MIRTSCHIN, P., and R. DAVIS. 1983. Dangerous Snakes of Australia, 
revised edition. Adelaide: Rigby. 208 pp. Hardcover. Species 
accounts with venom information and color photos for danger-
ously venomous species. Extensive section on snake bite, venom, 
etc. 

PEARN, J., and J. COVACEVICH. (eds). 1988. Venoms and Victims. 
South Brisbane: Queensland Museum Press. 136 pp. Softcover. 
Includes six papers on amphibians and reptiles, with an empha-
sis on venoms. Black and white and color photos, keys. 

SHINE, R. 1991. Australian Snakes. A Natural History. Ithaca: 
Cornell University Press. 223 pp. Hardcover. Ecology and gen-
eral biology of Australian snakes, with tables and extensive 
color photographs and figures. Reviewed by W. S. Brown, 1992, 
HR 23(4):125-127. 

State and Regional Guides: 
New South Wales, Victoria, Tasmania, 

Australian Capitol Territory 

COVENTRY, A. J., and P. ROBERTSON. 1991. The Snakes of Victoria. 
East Melbourne: Department of Conservation and Environ-
ment. 70 pp. Softcover. Keys, color photographs, and point 
locality maps for all Victorian snakes. 

GIUFFITHS, K. 1987. Reptiles of the Sydney Region. Winmalee: Three 
Sisters Productions. 120 pp. Softcover. Color photos and shaded 
range maps for reptiles of greater Sydney. 

JENKINS, R., and R. BARTELL. 1980. A Field Guide to Reptiles of the 
Australian High Country. Melbourne: Inkata Press. 278 pp. 
Hardcover. Keys and color photographs covering the reptiles of 
the highland areas of Victoria, New South Wales, and the 
Australian Capitol Territory. 

MARTIN, A. A., and M. J. LrrnxiouN. 1982. Tasmanian Amphibians. 
Fauna of Tasmania Handbook no. 6. Hobart: University of 
Tasmania. 52 pp. Softcover. Keys to adults, eggs, larvae, and 
calls, black and white photos and point locality maps. 

Swim, S. J. 1990. Checklist of the Vertebrate Animals of Tasmania. 
Hobart: St. David's Park. 50 pp. Species list for the state. 

SWAN, G. 1990. A Field Guide to the Snakes and Lizards of New 
South Wales. Winmalee: Three Sisters Productions. 224 pp. 
Softcover. Color studio photos and point locality maps for all 
New South Wales squamates. 

WEIGEL, J. 1990. Australian Reptile Park's Guide to Snakes of 
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South-East Australia. Gosford: Australian Reptile Park. 103 pp. 
Softcover. Keys and color photos of snakes of Victoria, Tasmania 
and parts of New South Wales, South Australia and Queens-
land with sections on first aid and venom extraction. 

Queensland and Northern Territory 

COVACEVICH, J. 1980. The Snakes of Brisbane. Queensland Museum 
Booklet No. 4. 20 pp. Softcover. Booklet with keys and line 
drawings. 

FRITH, C., and D. Rum. 1987. Australian Tropical Reptiles and 
Frogs. "Prionodura" Paluma via Townsville: Tropical Australia 
Graphics. 71 pp. Softcover. Color photos and shaded maps for 
over 100 species from northern Queensland, Northern Territory 
and Western Australia. 

INGRAM, G., and R. J. RAVEN. (eds). 1991. An Atlas of Queensland's 
Frogs, Reptiles, Birds and Mammals. Brisbane: Queensland 
Museum. 391 pp. Softcover. Point locality maps based on 
Queensland Museum collections, with acetate overlay maps 
showing altitude, drainage basins, national parks and major 
towns. 

Nix, H. A., and M. A. SwrrzER. 1991. Rainforest Animals, Atlas of 
Vertebrates Endemic to Australia's Wet Tropics. Canberra: 
Australian National Parks and Wildlife Service. 112 pp. Spiral 
bound. Point localities for 33 species of endemic Queensland 
rainforest lizards and frogs, with color photos and mean biocli-
matic parameters for known sites. 

TYLER, M. J., and M. DAVIES. 1986. Frogs of the Northern Territory. 
Darwin: Conservation Commission of the Northern Territory. 
77 pp. Softcover. Point locality maps, color photos and keys by 
zone within the NT. Species lists for major centers also pro-
vided. 

South Australia 

HOUSTON, T. F. 1978. Dragon Lizards and Goannas of South Aus-
tralia. Adelaide: South Australian Museum. 84 pp. Softcover. 
Keys, line drawings and paintings along with point locality 
maps for South Australian agamids and varanids. 

SCHWANER, T. D. 1985. Snakes in South Australia. Adelaide: South 
Australian Museum. 8 pp + 8 pp. plates. Softcover. Short sum-
mary of natural history with color plates. 

TWIDALE, C. R., M. J. TYLER, and B. P. WEBB. (eds.). 1976. Natural 
History of the Adelaide Region. Adelaide: Royal Society of 
South Australia. 189 pp. Softcover. Very little on amphibians 
and reptiles, but a good overall guide to geology, hydrology, 
vegetation of greater Adelaide. 

TYLER, M. J. 1977. Frogs of South Australia, 2nd ed. Adelaide: South 
Australian Museum. 50 pp. Softcover. Black and white photos 
and regional keys. 

TYLER, M. J. 1978. Amphibians of South Australia. Adelaide: D. J. 
Woolman. 84 pp. Softcover. Systematically arranged keys, color 
photos, and some maps. 

WAITE, E. 1993 (reprint of 1929 edition). The Reptiles and Amphib-
ians of South Australia Society for the Study of Amphibians 
and Reptiles. 290 pp. Hardcover. Forthcoming SSAR facsimile 
reprint of the first South Australian state guide, with new 
material added. 

Western Australia 

BUSH, B. 1981. Reptiles of the Kalgoorlie-Esperance Region. 
Esperance: Brian Bush. 46 pp. Softcover. Species accounts and 
color photos of some of the reptiles of south central Western 

Australia. 
STORR, G. M., L. A. SMITH, and R E. JOHNSTONE. 1981. Lizards of 

Western Australia I. Skinks. Nedlands: University of Western 
Australia Press. 200 pp. Softcover. Systematic work (no natural 
history) with keys, shaded maps, and color photos. Reviewed 
by H. C. Seibert, 1983, HR 14(4):126-127. 

STORR, G. M., L. A. Small, and R. E. JOHNSTONE. 1983. Lizards of 
Western Australia II. Dragons and Monitors. Perth: Western 
Australian Museum. 114 pp. Softcover. Systematic work (no 
natural history) with keys, shaded maps, and color photos. 

STORR, G. M., L. A. SMITH, and R. E. JOHNSTONE 1986. Snakes of 
Western Australia. Perth: Western Australian Museum. 187 pp. 
Softcover. Systematic work (no natural history) with keys, 
shaded maps, and color photos. Reviewed by H. K. Voris, 1989, 
HR 20(1):19. 

STORR, G. M., L. A. Small, and It E. JOI-lisISTONE. 1990. Lizards of 
Western Australia III. Geckos and Pygopods. Perth: Western 
Australian Museum. 141 pp. Softcover. Systematic work (no 
natural history) with keys, shaded maps, and color photos. 

TYLER, M. J., L. A. SmrrH, and R. E. JoHNsToNE. 1984. Frogs of Western 
Australia. Perth: Western Australian Museum. 109 pp. Soft-
cover. Point locality maps and color photos for all frogs of 
Western Australia. Keys to adult frogs by zone within the state. 

Island Territories 

COGGER, H. G., R. SADLIER, and E. CAMERON. 1983. The Terrestrial 
Reptiles of Australia's Island Territories. Australian National 
Parks and Wildlife Service Special Publication 11.80 pp. Soft-
cover. Keys, habitats, reproduction, and basic biology of the 
reptiles of Christmas Island, Cocos Islands, Norfolk Island, and 
Ashmore Reef. With color photos of animals and habitats. 

Meeting Proceedings 

BANKS, C. B., and A. A. MARTIN. 1981. Proceedings of the Melbourne 
Herpetological Symposium. Melbourne: Zoological Board of 
Victoria. 199 pp. Softcover. 35 papers covering all fields of 
Australian herpetology, with black and white figures and pho-
tos. 

GRIGG, G., R. SiinvE, and H. EfilviANN. 1985. The Biology of Australa-
sian Frogs and Reptiles. Chipping Norton: Surrey Beatty and 
Sons. 527 pp. Hardcover. 63 papers covering all fields of Austra-
lian herpetology, with black and white and color figures and 
photos. Reviewed by S. A. Minton, 1989, HR 20(1):24-25. 

INGRAM, G. (ed). 1990. Proceedings of the Australian Bicentennial 
Herpetological Society. Memoirs of the Queensland Museum 

+ 299-540. 27 papers covering all fields of Australian 
herpetology, with black and white figures and photos. 

AARON M. BAUER 
Biology Department 
Villanova University 
Villanova, Pennsylvania 19085, USA. 

Triturus montandoni (male). Romania: Predeal. Illustration by Dan Cogalniceanu. 
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Reptiles and Amphibians of Australia, 5th ed., by Harold G. 
Cogger. 1992. Cornell University Press, Ithaca, New York. ISBN 0- 
8014-2739-8. 775 pp. $97.00 U.S. (Hardcover). 

Seventeen years have elapsed since the publication of the first 
edition of Hal Cogger's classic work on the Australian herpeto-
fauna. In the intervening period the number of described taxa in 
Australia has increased at an almost unbelievable rate. The first 
edition of the book (1975) treated 664 species, whereas the fourth 
(1986) included 865. The current version details over 950 amphib-
ian and reptile taxa. 

Each subsequent edition of Cogger's book has incorporated 
new taxa and reflected nomenclatural shifts occasioned by the 
ever more voluminous alpha systematic and phylogenetic work 
on the Australian herpetofauna. The fifth edition, however, is the 
first to deviate from its predecessors radically with respect to the 
layout style established in the original work. The effect is striking 
and, although there are some drawbacks, the net result is an 
improvement over older editions. 

The main improvement in the new edition of the book is in the 
photography. The last edition of the book presented 224 color 
photos, arranged eight per plate. An additional 658 black and 
white photos, usually on neutral background were presented 
(three to eight per page) clustered at the back of the book. In the 
fifth edition each photograph appears within one or two pages of 
the text account of the same species. I counted 831 color photos and 
one black and white photo (Varanus semiremex) representing 738 
species. The photographs, taken mostly by the author, range in 
quality from good to superb, with most hovering around "excel-
lent." A few, such as that of Eroticoscincus (yes, that's its name) 
graciloides, are not particularly well cropped, and one photo of 
Ramphotyphlops braminus appears twice (pp. 590-591 and p. 732), 
apparently inadvertently. Most specimens illustrated, however, 
are presented attractively on naturalistic substrates and the pho-
tographs are well-centered and clearly show the diagnostic fea-
tures of the animals. Unfortunately a reasonable number of photos 
spread onto two pages and are partially obscured by the binding. 
A few pages (e.g., pp. 324-325) feature photos that overlap one 
another. Although this style of presentation has become quite 
popular it does nothing to improve the transfer of information and 
detracts from the general layout quality. 

The vast majority of all photographs are new to this edition. For 
example, of 98 color photographs of gekkonid lizards, only seven 
appeared in the fourth edition, and each of these has been im-
proved as a result of larger, higher-resolution reproduction. In 
other parts of the book, however, photos are unnecessarily large 
and waste space. Keys have also been improved substantially by 
the addition of several hundred line drawings that illustrate many 
diagnostic features. Most of these are of high quality, but a few 
appear faded or are mislabeled and in at least five keys indicated 
figures are lacking or the existing figures are not correctly cited. 

Little of the text has changed from the fourth edition. Introduc-
tory sections dealing with nomenclature, distribution, specimen 
identification, conservation, habitat, collecting methods, captive 
maintenance, specimen preservation and snakebite are largely 
unaltered, although accompanying line drawings have been color 
tinted and new maps have been provided. Species accounts retain 
the format of older editions, with sections for description, distri-
bution and habit (readers wanting detailed information on natural 
history will need to refer to other sources, as only very limited, 
often superficial data are provided here). Many minor emenda-
tions to the accounts have, however, been made, and the accom- 

panying maps for many species have been updated to reflect 
range extensions and the effects of changes in species concepts. 
Maps retain the outline ranges used in earlier editions, but the 
switch from solid black to gray shading permits state boundaries 
to be seen and thus facilitates orientation. In at least 20 instances, 
however, the mapped distributions do not closely match the 
accompanying text or the specimens illustrated are stated to come 
from localities from outside the ranges as given by the text and/ 
or maps. In a few cases the map nomenclature does not match the 
text (e.g., on page 677, species currently placed in the genus 
Rhinoplocephalus are mapped as Unechis and Cryptophis). 

Thirty-three new or newly resurrected taxa are included with 
distribution maps (but no photos) in an appendix, bringing the 
book up to date at least through early 1991. As in the previous two 
editions, the species of Australia's Ocean territories are also treated 
in a separate appendix. 

A glossary with more than 240 terms is provided as are general 
and family references including approximately 625 entries incor-
porating both broader or more significant systematic and natural 
history papers, books and monographs, and all papers in which 
new Australian taxa have been described since 1982. This cutoff 
allows one to use the reference list as a complement to Cogger et 
al. (1983), which cites earlier systematic and natural history litera-
ture. Many recent papers, especially those dealing with range 
extensions or the natural history of one or a few species have been 
omitted, however, and the literature section provided should in 
no way be construed as a complete overview of the last decade of 
Australian herpetological research. 

Like many systematists, I find myself at odds with Cogger with 
regard to certain issues, such as the generic allocation of certain 
species and the recognition of certain names originally proposed 
in the controversial publications of Wells and Wellington. In these 
matters, however, the author clearly states that his opinions may 
differ from others, mentions opposing views, and quite rightly 
reminds the reader that nomenclature is a fluid reflection of our 
state of systematic knowledge. A few minor faults, such as the lack 
of umlauts on German names cited, pagination errors in the 
literature cited, and the misspelling of scientific names on some 
photo captions are irksome, but typos are generally few and far 
between. Although every student of the Australian fauna is likely 
to have suggestions for some minor improvements, most would 
agree that errors of omission are as minimal as the magnitude of 
the task would allow and errors of commission are virtually non-
existent. 

Despite the recent release of many fine Australian herpetologi-
cal books, Cogger's Reptiles and Amphibians of Australia remains the 
essential reference on the fauna of the island continent. The 
standard established by the latest edition of this work is extraor-
dinary. I regard this book as the single best national (or continen-
tal, for that matter) guide to amphibians and reptiles in the world. 
At nearly $100 this book is still a bargain and should be on the 
shelves of all general herpetological libraries (although for those 
who can wait until their next trip to Australia, the version released 
there is considerably less expensive). The release of the fifth 
edition of this book is especially timely, coming just one year 
before the Second World Congress of Herpetology in Adelaide. 
All delegates who want to maximize their appreciation of the 
outstanding herpetofauna of Australia should consider this book 
as required reading. 
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Encyclopedia of Australian Animals: Frogs, by Michael J. Tyler. 
1992. Angus & Robertson, Pymble, N.S.W. ISBN 0-2071-5996-3. 
109 pp. $A29.95 (Hardcover). 
Encyclopedia of Australian Animals: Reptiles, by Harald 
Ehmann. 1992. Angus & Robertson, Pymble, N.S.W. ISBN 0-2071- 
7379-6. 495 pp. $A49.95 (Hardcover). 

These volumes contribute further to the impressive record of 
first-rate herpetological publications by Australian authors, here 
assisted by the resources of the National Photographic Index of 
Australian Wildlife to provide nearly complete coverage of Aus-
tralian frogs and reptiles in a standardized format. Neither book 
has keys nor often more than cursory descriptions, though the 
superb photographs can serve in many cases; instead, the empha-
sis is on natural history information (particularly in Ehmann). 
Each species account provides one to several paragraphs on 
biology (Tyler includes descriptions of tadpoles, where known), 
followed by summary statements of size, habitat, abundance, and 
status, plus a shaded distribution map. Common names (often 
new) are provided, as are useful etymologies. Most accounts 
occupy a half page, and text, photographs, and maps are neatly set 
together. Genera and families are characterized briefly, often in 
ecological terms that effectively expand the rationale for recent 
taxonomic partitioning. 

Comparisons with the 5th edition of Cogger's (1992) guide, 
reviewed above, are inevitable, and may be helpful to those 
seeking to brush up on the Australian herpetofauna prior to 
attending the Second World Congress. In general, Tyler's and 
Ehmann's books complement Cogger very nicely; together with 
Greer's (1989) excellent volume on lizards and Shine's (1992) 
masterful treatise on snakes they comprise a minimum reading list 
on Australian herpetofaunal diversity. 

There is close correspondence in nomenclature between Tyler 
and Cogger; Tyler chooses not to recognize Metacrinia and Para-
crinia as monotypic genera, while retaining Philoria as monotypic 
by delegating three species to Kyarranus. A few taxa in the speciose 
hylid genus Litoria are treated differently by Tyler and Cogger, but 
there is little chance of real confusion arising. Nomenclatural 
differences are more pronounced between Ehmann and Cogger, 
particularly in reference to skinks and elapid snakes, and could 
lead to confusion when trying to use both books. Basically, Ehmann 
recognizes 30 fewer skink species and 10 more snakes than does 
Cogger, and he eschews the lizard genera proposed by Wells and 
Wellington. Thus, Ehmann retains Phyllodactylus (for Christinus of 
Cogger), Leiolopisma (Pseudemoia), Sphenomorphus (Glaphyromor-
phus, Eulamprus in part), and Tropidophorus (Gnypetoscincus), and 
does not separate Eroticoscincus from Nannoscincus, nor Saproscin-
cus from Lampropholis. Ehmann also includes Lucasium in Diplodac-
tylus, and Lophognathus in Amphibolurus. More confusingly, there 
is considerable divergence in the use of generic names among 
elapid snakes. Ehmann recognizes Cryptophis and Glyphodon for 
species placed by Cogger in Rhinoplocephalus and Purina, respec-
tively, and he expands Denisonia to include Suta suta, and Elapog-
nathus to include Drysdalia spp. He also incorporates in Rhinoplo- 

cephalus species placed by Cogger in an expanded genus Suta, and 
retains Disteira in Hydrophis. Clearly there is still need for agree-
ment on the genera of Australian elapids, if only to help with 
getting the right antivenom! 

Another measure of the maturation of faunal studies can be had 
from comparisons of contemporary distribution maps; assuming 
equal care in their compilation and interpolation, these should 
achieve similarity as the database improves. That this is yet to be 
achieved for most of Australia west of the Great Dividing Range 
is evident in the present works. I assessed mapped distributions in 
Tyler and Ehmann as being essentially the same as given by 
Cogger, somewhat different, or very different, in the latter in-
stances as being either more or less extensive. For 190 species, 
Tyler's maps display a normal distribution of variation from 
Cogger's, scoring 8.4, 23.2, 43.7, 22.6, and 1.6% (from very much 
less through equal to very much greater). Ehmann's maps are 
more detailed and more conservative than are Cogger's (scoring 
14.3, 27.8, 44.2, 12.5, and 1.1%, n = 622); typically they depict more 
fragmented distributions, often shown as being slightly more 
extensive in coastal regions and considerably restricted in the 
interior of the continent. Based on my field experience in northern 
and western Australia I feel that Ehmann's maps better represent 
actual distributions. Some of Ehmann's maps are very different 
indeed from those in Cogger (e.g., Ctenotus decanurus, Egernia 
depressa, Tympanocryptis uniformis); while it is sometimes evident 
that a name is being applied to different animals (e.g., Egernia 
richardi), in most cases the departures reflect a familiarity with 
outlying records and detailed knowledge of the species' require-
ments and the terrain on Ehmann's part. 

The photographs are a primary feature of both volumes of the 
Encyclopedia, representing the best efforts of dozens of individual 
contributors to the ambitious Index project. If an Australian frog 
or reptile has ever been photographed alive, it is likely to be 
represented. Tyler illustrates all but 7 of 197 species of frogs, 
including 26 not figured by Cogger. In general photographs in 
Tyler are sharp and well cropped, and usually somewhat larger 
than those in Cogger, although the latter often illustrates indi-
vidual variation, and where appropriate shows diagnostic fea-
tures of the ventral coloration. Ehmann figures all but 32 species 
of reptiles (including 11 typhlopids for which line drawings of 
head scalation are provided, and 9 hydrophiids), compared to 129 
species which are not illustrated by Cogger (who does depict 6 
species not shown in Ehmann). Nearly half of the photographs in 
Ehmann are the work of the author, and with the exception of poor 
prints of Ephalophis greyi and Hydrelaps darwiniensis they are of 
excellent quality. A few photographs are poorly cropped or are 
inexplicably reproduced at less than the usual size, but overall the 
illustrations alone are well worth the modest price of either 
volume. 

While Tyler provides some information on natural history for 
virtually every Australian frog, Ehmann's book contains a real 
wealth of such material, in my view rendering it far more than 
simply an illustrated compendium. Nearly every account has new 
information, much of it identified as being based on personal 
observation. Ehmann has clearly sought to understand distribu-
tions in ecological terms, drawing in soils, topography and prey 
ecologies as well as the standard climatic and vegetational de-
scriptors. He presents literally hundreds of fascinating insights 
that could serve as a guide to much of the next generation of 
research on the biology of Australian reptiles. These notes and 
comments would be invaluable for any fauna, but are especially 
meritorious in the Australian context, where precious few sources 
can or do provide much information on basic natural history. 
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Tyler and Ehmann can rightly be proud of these careful contri-
butions, which do credit to the Encyclopedia. The volumes are 
virtually free of typographic errors, and are well assembled and 
securely bound, enough so to withstand the repeated reference 
they deserve. Both books should be on the shelves of anyone 
interested in the Australian fauna; students of reptile behavior 
and ecology could also profit from a close reading of Ehmann's 
insightful species accounts. 
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Venomous Reptiles of North America, by Carl H. Ernst. 1992. 
Smithsonian Institution Press, 470 L'Enfant Plaza, Suite 7100, 
Washington, D.C. 20560. 236 pp. Hardcover. $35.00 U.S. ISBN: 1- 
56098-1148. 

In this book, Ernst sets for himself the formidable goal of 
reviewing the natural history of the venomous reptiles of North 
America. This task proves to be a double-edged sword. The reader 
is offered a truly impressive amount of detailed, current informa-
tion which is, for the most part, well organized and presented. This 
same emphasis on detail, however, results in some stylistic limita-
tions. 

The author is careful to explain his restriction of the book's 
scope to natural history, or "the life of the reptile in the wild." 
Accordingly, papers on morphology, physiology, biochemistry, 
and other "technical papers" are excluded. With the possible 
exception of the taxonomic and phylogenetic relevance of crotalid 
vertebral morphology, which the author discusses without ever 
describing the vertebrae, these exclusions do not detract from the 
work. Venom is discussed only in terms of yield and toxicity; 
venom biochemistry is described only when several distinct venom 
"morphs" occur, as with Crotalus scutulatus. 

The book covers the Gila monster, Heloderma suspectum; the sea 
snake Pelamis platurus; the coral snakes (Micruroides euryxanthus 
and Micrurus fulvius); and the 17 species of North American 
crotalids. For each species the author summarizes information on 
the following topics: recognition, karyotype, fossil record, distri-
bution (supplemented with generalized distribution maps), geo-
graphic variation, confusing species, habitat, behavior, reproduc-
tion, growth and longevity, food and feeding, venom and bites, 
predators and defense, populations, and "remarks" which nor-
mally focus on presumed relationships. The length of the species 
accounts varies considerably (from three pages for the twin-
spotted rattlesnake, C. pricei, to 20 pages for the western rattle-
snake, C. viridis) depending on the number of subspecies dis-
cussed and the extent of our knowledge of the species' natural 
history. 

The illustrations are one of the weakest points of the book. There 

are 33 black-and-white illustrations. Several species are not cov-
ered by these, and many of the figures included do not clearly 
demonstrate the characteristic features of the species. Line draw-
ings of the scalation patterns, or close up photographs of the heads 
would have been useful. An additional 55 color plates illustrate 
each species discussed, and many of these are both informative 
and aesthetically pleasing. A reasonable number, however, are 
washed-out, and many depict the snakes upon artificial back-
grounds that seem inappropriate for a book devoted to natural 
history. Overall, the information content of the illustrations is less 
than it should have been. For example, nowhere are the character-
istic supraocular "horns" of C. cerastes clearly illustrated. 

The book is well written, and the number of typographical 
errors is fairly low. There are a few noticeable errors and omis-
sions. When discussing the defensive musk of the copperhead, a 
typo leaves the author seemingly in agreement with the folktale 
claim of an aroma like cucumbers; in the subsequent account of the 
cottonmouth no mention is made of a defensive musk, although 
this behavior has been previously described (Burkett 1966). In 
some instances, especially when detailing predators, the lack of 
citations leaves it unclear if the information presented is simply 
the opinion of the author. 

It would have been of benefit to have some of the detail pre-
sented in the individual species accounts put into a broader 
context in a generalized introduction or conclusion. The author is 
certainly capable of providing this information; but the introduc-
tion to the Viperidae is very brief (and focuses mainly on the pit 
organ), and the general introduction only touches on selected 
points. Throughout the species accounts of the rattlesnakes, the 
author discusses previous phylogenetic studies. Three of these, 
using morphology, venom biochemistry, and scale 
microdermatoglyphics yielded contradictory results, yet nowhere 
are the results of these studies summarized. The index, consisting 
almost exclusively of the scientific names of the snakes discussed, 
is far too brief for the amount of information in the book. As such, 
a reader wanting to know which snakes are preyed upon by 
raccoons is forced to read the "predators and defense" section of 
each species account. 

While these difficulties detract from the book, they in no way 
minimize its value. This book does not have the easy-page-turning 
style that one finds in works like Shine's Australian Snakes: A 
Natural History, but it was not intended to. What the book does is 
provide a wonderful resource to workers wanting detailed, cur-
rent information on the natural history of these snakes. The species 
accounts cover some 160 pages of generously spaced text; these 
are supported by a 50-page bibliography! The vast majority of the 
papers cited in the bibliography are recent works, since the author 
uses the bench-mark works of Wright and Wright (1957) and 
Klauber (1972) to reference the older literature. 

Ernst's book will be of considerable value to anyone interested 
in the natural history of the venomous reptiles of North America, 
and given the relatively modest price of this work, it will undoubt-
edly find a broad audience. 
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Snakes of the United States and Canada: Keeping Them Healthy. 
Volume 1. Eastern Area, by John V. Rossi. 1992. Krieger Publishing 
Company, Malabar, Florida. xiii + 209 pp. 100 color plates, 17 b/w 
photographs, 43 maps. Clothbound. ISBN 0-89466-590-0. $42.50 
U.S. 

The explosion of herpetoculture over the past fifteen years or so 
has led to a consequent rise in the number of titles addressing the 
captive husbandry of amphibians and reptiles (e.g., Mattison 1982, 
1988; Mehrtens 1987; Ross and Marzec 1990). The present volume is 
the latest contribution to this growing list. 

Rossi's work is divided into four sections which address general 
care, individual species accounts, venomous snakes, and "disas-
ters." Each section is further divided to address a number of other 
topics. For example, in the general care section housing, tempera-
ture requirements, cleanliness, lighting, food, behavior, hiberna-
tion, egg incubation, and diseases are discussed. Species care is a 
section comprised of individual species accounts with specific 
recommendations and guidelines for each taxon. The venomous 
snake section is a composite of general observations and comments 
and individual species accounts. The disasters section includes 
anecdotal accounts of actual or potential problem areas in hus-
bandry that the author has encountered. The accounts are obviously 
intended to alert the reader to similar problems with their animals. 
Additionally, the four sections are followed by appendices for 
professional and regional herpetological societies and references, an 
index of common names, and a subject index. 

The general care section addresses most of the basics of the captive 
maintenance of snakes. I was impressed that the author recom-
mends a standard quarantine period for new arrivals to a live 
collection. Although quarantine periods are standard procedure for 
zoos and other institutions that maintain live snakes, this practice is 
rare in private collections. Further, Rossi stresses consistent disinfec-
tion technique, another practice that is frequently neglected. This is 
an area than cannot be overemphasized as many of the ills of captive 
snakes can be directly traced to poor disinfection procedures. Clean-
liness is godliness in captive snake husbandry. 

The individual species accounts cover 51 taxa. Although the title 
implies that taxa covered are from the eastern half of the United 
States and Canada, it is apparent that only forms from east of the 
Mississippi River are covered. With the exception of Lampropeltis t. 
triangulum and L. t. elapsoides, only forms at the species level are 
addressed. Each species account includes information on captive 
care and breeding and each has a boxed capsule summary of 
important care factors and a range map. It is obvious that Rossi has 
had considerable experience with the majority of forms covered. He 
offers some unique insights into the husbandry of many of the 
smaller, more secretive snakes found in this area. The husbandry 
requirements of such snakes merit more investigation than is cur-
rently occurring and I applaud Rossi for dealing with many of these 
species in detail. 

Dr. Rossi has certainly engaged in an ambitious project (with the 

implication that an additional volume or volumes will follow). 
Unfortunately, this first work does not bode well for future vol-
umes, if the current style, editing, and content are retained. The 
problems with this book are many and occur throughout the book 

My primary complaint lies with editing and copy editing, or 
rather, the lack thereof. Although Rossi attempts a conversational 
style of writing, poor editing has contributed to many examples of 
tortured phrasing that limit the author's ability to get his point 
across. The following are a few examples: "As ectotherms, animals 
which derive the majority of their body heat from outside the body, 
(formerly known as cold blooded animals,...);" "watch out if you are 
using pegboard as it will sometimes trap too much moisture and 
make the cage very damp. This restricts ventilation, and thereby 
increases humidity because evaporated water is trapped. Many 
professional herpetologists keep a humidifier running in their snake 
rooms throughout the winter... to avoid these problems;" "It only 
takes one lucky shot for a mouse to nail a snake in an eye or inside 
of the mouth." The image that comes to mind for the latter sentence, 
a terrified mouse with a gun, is, I am sure, not what Rossi intended. 
Additional examples of poor editing are found in irritating switches 
between lowercase and capitalized common names throughout the 
book (sometimes in the same sentence), non-use of hyphens (metal 
rimmed, wild caught, five lined, etc.) throughout, misspellings 
("getulua" instead of "getula", "excatly" instead of "exactly", "Storiea" 
instead of "Storeria", "discalium" instead of "dicalcium", etc.), and 
another irritating trend of allowing the author to refer to species 
accounts several pages ahead, thereby forcing the reader to flip 
ahead to that section, read to what Rossi is referring, then return to 
the previous account. All of these errors, in addition to certain 
factual ones and misleading statements by the author, make this 
book a very difficult read for knowledgeable herpetoculturists. 

Also, I have a number of disagreements as to statements of fact, 
misleading statements, and philosophy. The most worrisome to me 
is the idea—promoted by Rossi—that the only hope for the contin-
ued survival of snakes is through captive breeding. As he states in 
his preface, "But with the massive global habitat destruction going 
on now, the more people that [sic] are exposed to these creatures, the 
better off these animals will be in the future when the experience and 
awareness we gain now will result in the production of captive bred 
snakes. In the not too distant future captive snakes may be the only 
snakes!" Although Rossi is certainly correct in determining the 
major cause of certain snake declines, captive breeding is not and 
will not be the answer to protecting endangered taxa. In rare cases, 
well-conceived and well-managed captive breeding programs may 
serve as a useful adjunct to preservation and conservation of such 
species. However, the sort of willy-nilly approach that the author 
appears to advocate is, to me, virtually useless for conservation 
purposes. Indeed, it is dangerous to imply a degree of impending 
extinctions that is totally false. This is environmental alarmism at its 
worst and it affects other sections of the book. 

For example, Rossi has included a very disturbing section titled 
"Releasing Snakes." He directly encourages the deliberate release of 
captives into wild populations, ostensibly for the purpose of aug-
menting those populations. This is incredibly naive at best, and 
dangerous at worst. As I have outlined previously (Rundquist 1978), 
the state of our knowledge regarding deliberate introduction of 
exotic taxa (and this includes individuals from other populations of 
a species) and the effects on native forms is still too meager to 
advocate any such tinkering. The risk of unknown and unknowable 
genetic effects is great as are the baffling possibilities presented to 
population geneticists and others studying interpopulational varia-
tion should these specimens appear in the course of their studies. 
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Further, the possibility of introducing pathogens to populations 
unequipped to deal with them is also large. The upper respiratory 
syndrome that has caused such concern to those working with 
desert tortoises (Gopherus agassizii) in the southwestern U.S. now 
appears to have surfaced in gopher tortoises (G. polyphemus) in the 
southeastern U.S. and most likely was introduced there from captive 
desert tortoises or other captives exposed to this disease. The 
potential for snakes is the same, particularly with such devastating 
illnesses as paramyxovirus. Rossi states his justification for release 
as follows: "Theoretically, since most of their behaviors are instinc-
tive rather than learned (at least at first), there should be few 
problems for healthy snakes to adjust." How much of any snake's 
behavioral repertoire is instinctive or learned is unknown at this 
time and it is extremely dangerous to promote any sort of release 
until all parameters for a species' survival are understood. What 
little information is available suggests that survivorship of released 
captives is very poor (D. Chiszar, pers. comm.). 

This conservation via captive breeding theme also is evident in 
several species accounts. Rossi states in the indigo snake account 
that "of the thousands of snakes that were present at the first 
National Breeders' Expo..., there were no Indigos because of strict 
over regulation," as if captive breeding would have solved the 
problem of habitat destruction for this species. There were no 
Drymarchon at this gathering because the snake is federally and state 
protected, not over regulated. That protection has helped preserve 
the remaining wild populations, to which unorganized captive 
breeding would make no contribution. 

There are many other problems with this book that, unfortu-
nately, I do not have the space to address. Suffice to say that I cannot 
recommend it, particularly at the high price at which it is being 
marketed. Krieger and Rossi would be well-advised, though, in 
future volumes to pay much doser attention to basic editing and to 
have the various sections reviewed by knowledgeable herpetocul-
turists and herpetologists prior to publication. 
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PUBLICATIONS RECEIVED 

Sea Snakes, by Sneed B. Collard III, illustrated by John Rice. 1993. 
32 pp. Hardcover. Bell Books, Boyds Mills Press, Honesdale, 
Pennsylvania. Distributed by St. Martin's Press. 

This is a book for young readers desiring basic biological 
information about sea snakes The book is illustrated both with 
color drawings and underwater photographs of mostly good 
quality. Much of the text is devoted to dispelling certain myths 
about sea snakes or informing the reader of some of the more 
fascinating aspects of sea snake natural history, such as their 
geographic distribution, diving ability, venoms, salt excretion, 
locomotion, commercial use, and reproduction. A seven-year old 
budding herpetologist's reaction: "I like it a lot; I learned a lot I 
didn't know." 

Altitudinal Ecology of Agama tuberculata Gray in the Western 
Himalayas, by Robert C. Walther. 1991. The University of Kansas 
Museum of Natural History Miscellaneous Publication No. 83.74 
pp. Softcover. $5.00 US. 

A comparison of the ecology of low (690 m) and high (2165 m) 
altitude populations of Agama tuberculata in northern India. Pa-
rameters considered include morphology, growth, diet, activity, 
temperature relations, reproduction, survivorship, and biomass. 
In addition to providing altitudinal comparisons, this study is 
significant in that it represents one of relatively few detailed 
autecological studies on Asian agamid lizards. 

Interpretive Atlas of Texas Lizards, by Ralph W. Axtell. 1986-
1992, et. seq. Privately published by and available from the author 
(Ralph W. Axtell, 2814 Rock Hill Road, East Alton, Illinois 62024, 
USA). Individual accounts available separately. 

Twelve accounts, issued at irregular intervals and totalling 212 
pages, have been published to date. Species covered thus far are 
Coleonyx brevis, Sceloporus cyanogenys, S. p. poinsettii, S. graciosus 
arenicolus, S. variabilis marmoratus, S. grammicus disparilis, S. oliva-
ceus, S. magister, Phrynosoma modestum, Crotaphytus collaris, C. 
reticulatus, and Cophosaurus texanus. Accounts range from four 
pages for Sceloporus graciosus arenicolus to 42 pages for Sceloporus 
olivaceus. The accounts include the author's interpretation of Texas 
distribution, dispersal mode and distributional status (whether 
contracting, expanding, or static), population density, elevational 
range, doubtful or unnatural records, extinct or extirpation prone 
populations, potential records, reptiles with similar distributions, 
and suggestions for future work. Voucher records from most U.S. 
museums and collections are listed by county. The format is 8.5 x 
11-inch looseleaf pages that are three-hole punched for easy 
placement into a binder. Detailed dot maps (in color) with hypo-
thetical range limits are provided for each species. 

ERRATA 

In the note by Luke J. Thirkhill and Bryan L. Starrett reporting 
a range extension for Crotalus willardi (HR 23(4):124), the authors' 
address should read P.O. Box 9043, Scottsdale, Arizona 85252, 
USA. 

In the note by Sazima et al. (HR 23(4):120-121), the generic name 
of the snake involved was consistently misspelled due to a type-
setting error. The correct spelling is Rhadinaea bilineata. 
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