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SSAR BUSINESS 

New SSAR Publication 

The Society for the Study of Amphibians and Reptiles an-
nounces a new publication series, Herpetological Conservation, to 
present information about the preservation and management of 
amphibians and reptiles. This series will be published about once 
per year and each issue will concentrate on a single subject. Most 
often, an issue will consist of a monograph, but proceedings of 
topical symposia may be considered. Papers submitted for publi-
cation should document thoroughly a need for conservation and 
evaluate and recommend management alternatives. 

Herpetological Conservation will be rigorously refereed. Manu-
scripts submitted for publication should be derived primarily 
from data or analyses not published previously. 

Submit manuscripts or direct inquiries to the editor: Stephen 
Corn, National Biological Survey, 4512 McMurry Avenue, Fort Collins, 
Colorado 80525-3400, USA. Tel. (303) 226-9464, Fax (303) 226-9230, 
email: CornS@maillws.gov.  

Donations Needed For SSAR Symposium 
"West Indian Herpetology: A Symposium in Memory of Albert 

Schwartz," is to be held at the 1994 SSAR/HL meeting. Several of 
the invited participants living in the West Indies require assis-
tance with travel expenses in order to attend the symposium. 
Donations are being sought from individuals and institutions to 
help defray travel costs. 

All donations are tax-deductible, and may be made payable to 
"Zoology Trust—Schwartz Symposium," and mailed to Dr. Rob-
ert Henderson, Milwaukee Public Museum, 800 W. Wells St., Milwau-
kee, Wisconsin 53233, USA. All contributors will be acknowledged 
in the symposium program and in any publications emanating 
from the symposium. 

MEETINGS 

Venomous Snakes: 
Ecology, Evolution And Snakebite 

A meeting will be held at the London Zoo on 27-28 April 1995, 
under the auspices of the Zoological Society of London. Areas 
covered will be "Ecology," "Evolution, biogeography and sys-
tematics," "Molecular evolution," and "Venom and snakebite." 
Proceedings will be published as part of the "Symposia of the 
Zoological Society of London Series." Persons interested in fur-
ther details should contact: Roger S. Thorpe (Venomous Snake Sym-
po ium), School of Biological Sciences, Brambell Building, University 
College of No th Wales, Bangor, Gwynedd LL57 2UW, Wales, UK. 

NEWSNOTES 

ASC Publication Announcement 
The Association of Systematics Collections has published the 

report, "Guidelines for Institutional Database Policies," the result 
of its two-year study and workshop on data sharing and database 
ethics. The report contains guidelines for natural history institu-
tions housing specimen-based databases which address legal 
ownership, responsibilities of owners and users, and financial 
support. In addition the report contains examples of data sharing 
agreements, presentations from the data sharing workshop, the 
ASC position on collections use agreements, and references on 
data sharing and transfer policies. 76 pp., 1993. Copies are 
available for $12 (including postage) from: ASC, 730 11th Street, 
NW, Washington, D.C. 20001-4521, USA. Tel. (202) 347-2850. 

Request For Scientific Literature 
Do you have scientific books or journal series that you no longer 

use and would like to donate for distribution to Cuba? The 
Association of Systematics Collections (ASC) is developing a 
program to exchange systematics and biodiversity information 
between North American institutions and Cuban institutions. 
Please contact the ASC office with the titles of books, journals, or 
reports in systematics /biodiversity (especially related to Carib-
bean biota) that you are willing to donate, and we will arrange to 
ship the materials to an appropriate institution in Cuba. For more 
information and to contribute contact: Elizabeth Hathway, ASC, 730 
11th Street, NW, Second Floor, Washington, D. C. 20001-4521, USA. 
Tel. (202) 347-2850; Fax (202) 347-0072. 

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 1994, with notification by 1 
December 1994. Grantees are expected to complete their Academy 
visit by 15 September 1995. 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. 

Missouri Department Of Conservation 
Six wildlife research assistant positions will be availablefrom 24 

August-2 November 1994 to work on the herpetological study in 
the Missouri Ozark Forest Ecosystem Project. Workers must be 
able to identify amphibians and reptiles to species. The wage is 
$8 /hr for a 40-hr week. Housing, utilities, and vehicles are pro-
vided. Inquiries to: Rochelle Renken, Missouri Department of Conser-
vation - Wildlife Research Section, 1110 South College Ave., Columbia, 
Missouri 65201. Tel. (314) 882-9880. Deadline for receipt of applications 
is 1 July 1994. 
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SSAR/HL Meeting Highlights 

Dates: 28 July-1 August 1994 
Place: The University of Georgia, Athens, Georgia 

Keynote Lecture: "THE EVOLUTION OF REPTILIAN VIVIPARITY REVISITED," by Richard Shine (University of Sydney). 

Forum: "ISSUES IN CONSERVATION: POINT-COUNTERPOINT." Moderator: Robert Jaeger. Speakers: Henry Wilbur and S. 
Bradley Shaffer 

Symposium: "FIELD AND BEHAVIORAL ENDOCRINOLOGY." Organizer: Diana Hews. Participants: Dale DeNardo, Louis J. 
Guillette, Tyrone Hayes, Lynne D. Houck, Rosemary Knapp, Robert T. Mason, Mary Mendonca, Catherine Propper, 
Matthew Rand, and Thane Wibbels. 

Symposium: "INTERFACES AMONG INTER-INDIVIDUAL VARIATION, LIFE HISTORIES, AND POPULATION DYNAMICS OF REPTILES 
AND AMPHIBIANS." Organizer: Arthur E. Dunham. Participants not yet finalized. 

Symposium: "WEST INDIAN HERPETOLOGY: A SYMPOSIUM IN MEMORY OF ALBERT SCHWARTZ." Organizers: Robert W. 
Henderson and Robert Powell. Participants (tentative): Karen Anderson, Karen A. Bjorndal, Alan B. Bolten, Hans E. 
A. Boos, M. Butler, P. A. Burrowes, Ellen J. Censky, Brian I. Crother, Mark L. Day, C. Kenneth Dodd, Jr., William E 
Duellman, Alberto R. Estrada, Richard Franz, Mary Garvin, Carla A. Hass, S. Blair Hedges, Duncan Irschick, Thomas 
A. Jenssen, Rafael L. Joglar, Hinrich Kaiser, Julian C. Lee, Allen R. Lewis, Jonathan B. Losos, Walter E. Meshaka, Jr., 
Jose A. Ottenwalder, Octavio Perez-Beato, Douglas P. Reagan, Jonathan Roughgarden, Andreas Schubert, Sharoni 
Shafir, Margaret M. Stewart, Richard Thomas, Roger S. Thorpe, Peter J. Tolson, Daniel S. Townsend, and Peter Vogel. 

Colloquium: "TURTLE BIOGEOGRAPHY AND PHYLOGEOGRAPHY." Organizer: Brian Bowen. Participants: Eugene S. 
Gaffney, S. Bradley Shaffer, Scott Davis, Edward 0. Moll, Fredric J. Janzen, DeEtte Walker, Sandra Encalada, Peter 
Dutton, Anna Bass, Arthur Georges, Matthew Ostentoski, Trip Lamb, Anders Rhodin, Eli Stahl. 

Herpetological Travelogue Slide Shows: Profusely-illustrated lectures of exotic herps and habitats. 

Multimedia Presentations: "Herps of the West," and "Amphibians of the Appalachians," by David Dennis and Eric 
Juterbock; "Namesakes of North American Amphibians and Reptiles," (new) by Kraig Adler and David Dennis. 

Oral and Poster Sessions: Several concurrent sessions each day. 

Student Paper Awards: Seibert Prizes (SSAR) to be awarded to the two best student-presented papers at the meeting 
($250 first prize, $150 second prize). The Herpetologists' League Award for Graduate Research is for the best student-
authored manuscript; winner receives $500 and ten years back issues of Herpetologica. 

"The Great Reprint Scavenge" (for students only!). Professionals are asked to clear unwanted duplicate reprints out 
of their offices (and receive free raffle tickets as a "thank you"). 

Social Activities: Welcoming Social, the SSAR Annual Auction, Barbecue Picnic, Graduate Student Program 
("Graduate School: The Greatest Pit-fall Trap of All") & Social, local tours. 

Field Trips: Zoo Atlanta, Savannah River Ecology Lab, Highlands Biological Station, Okefenokee Swamp, and Sapelo 
Island. 

Art Exhibit: Featuring art with a herptile focus. $100 cash award for the art work judged the most unique and interesting. 

Live Exhibit: Featuring herps of the region. Sponsored by Savannah River Ecology Lab. 

Costs: Registration $80 student, $115 regular; $160 late registration fee after 20 June. Lodging at Residence Hall (air-
conditioned dorms): $13 person/day (double occupancy) and $19 person/day (single occupancy). Lodging at Georgia 
Center (meeting location) or local Hotel: $45-$51/day (single occupancy) and $52-$55/day (double occupancy). 

Further Details: See December 1993 issue of Herpetological Review (pages 117-119). Meeting Announcement/Call 
for Papers was mailed to all North American members of SSAR and HL in March 1994; it is also available on request 
from Amy Edwards, Program Coordinator, Museum of Natural History, University of Georgia, Athens, Georgia 30602, 
USA (telephone 706-542-4137; FAX 706-542-3920; email AEDWARDS@ZOOKEEPER.ZOO.UGA.EDU ). 
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LEGISLATION & 

CONSERVATION ALERT 

Call for information on the status of amphibians and reptiles: This 
column serves to update the herpetological community on the regulatory status 
and protection measures implemented for rare, threatened, and endangered herps. 
We are in need of more information, especially on the State and Province level. 
Please send pertinent information to the Section Editor. 

U.S.A.: Department of the Interior: The U.S. Fish and Wildlife 
Service is soliciting additional information on population trends, 
levels of trade, and the effect of trade on population status for 
review in deciding whether to submit a proposal to include the 
genus Terrapene (box turtles) in Appendix II of CITES, while 
retaining Terrapene coahuila in Appendix I. According to USFWS 
data, 26,817 box turtles were exported from the United States in 
1992, and 18,134 were exported in 1993. However, the 1993 data 
are not yet complete (Federal Register, Vol. 59, No. 18, 27 January 
1994). Concerned scientists, conservationists, and citizens should 
write to: Dr. Charles W. Dana, Chief, Office of Science Authority, Room 
725, Arlington Square Building, U.S. Fish and Wildlife Service, Wash-
ington, D.C. 20240, Tel. 703-358-1708, FAX 703-358-2276. This 
information was brought to the section editor's attention by: Allen 
Salzberg, The New York Turtle and Tortoise Society, 163 
Amsterdam Avenue, Suite 365, New York, New York 10023, USA. 

U.S.A.: Department of the Interior: On 29 November 1993, the 
U.S. Fish and Wildlife Service proposed the flat-tailed horned 
lizard (Phrynosoma mcallii) as Federally Threatened. The lizard is 
found in sandy flats and valleys of the western Sonoran Desert in 
the Coachella Valley through the Imperial Valley, California, and 
several other areas in Mexico and Arizona. Approximately 40% 
and 20% of the lizard's habitat has been lost in California and 
Arizona, respectively. An estimated 95% of the current suitable 
habitat in California and 35% in Arizona is threatened by continu-
ing human alterations (Endangered Species Tech. Bull. Vol. XIX 
No. 1, 1994). 

The giant garter snake (Thamnophis gigas) was listed as Federally 
Threatened on 20 October 1993. The species occurs in wetland 
habitats in portions of California's Central Valley. It has been 
extirpated from two-thirds of its original range (Endangered 
Species Tech. Bull. Vol. XIX No. 1, 1994). 

A proposed rule to list the northern copperbelly watersnake 
(Nerodia erythrogaster neglecta) as Federally Threatened was signed 
by the Director of the USFWS on 26 July 1993 (Federal Register, 
Vol. 59, No. 18, 27 January 1994). The current range includes 
southwestern Indiana and adjacent Illinois and Kentucky, and 
southern Michigan, northeastern Indiana, and northwestern Ohio. 
Habitat loss and fragmentation of cypress and willow-buttonbush 
swamp wetlands are the primary factors threatening the contin-
ued existence of the subspecies, however the snake also requires 
upland wooded hibernation sites above the floodstage line (Fed-
eral Register, Vol. 58, No. 158, 18 August 1993). 

U.S.A.: Colorado: At the 18 November 1993 meeting of the 
Colorado Wildlife Commission, the boreal toad (Bufo boreas boreas) 
was uplisted from Special Concern to Endangered. This toad has 
suffered severe population declines in the past several years. The 
wood frog (Rana sylvatica) was retained as Threatened on the state 
list. Any person can possess up to 6 of any nongame amphibian or 
reptile species, except for Threatened or Endangered species. No 
take is permitted of midget-faded rattlesnakes (Crotalus viridis 
concolor) and massasaugas (Sistrurus catenatus). 

The snapping turtle (Chelydra serpentina) and prairie rattlesnake 
(Crotalus viridis viridis) are considered small game species. At the 
13 January 1994 meeting of the Colorado Wildlife Commission,  

new provisions were adopted for the prairie rattlesnake: season 
from 15 June —15 August, bag limit = 3, possession limit = 6. This 
represents increased restrictions for the take of prairie rattle-
snakes, as previously there were no bag limits and the season was 
open year around. Bullfrogs (Rana catesbeiana) and tiger sala-
manders (Ambystoma tigrinum) are also considered game animals, 
and are covered under fishing regulations. For more information 
contact: Colorado Division of Wildlife, 6060 Broadway, Denver, Colo-
rado 80216, USA. This information was submitted by Lauren J. 
Livo, 1215 S. Osceola Street, Denver, Colorado 80219, USA. 

USA: Federal Memorandum of Understanding: On 25 January 
1994 the heads of five federal agencies (Bureau of Land Manage-
ment, Fish and Wildlife Service, U.S. Forest Service, National 
Marine Fisheries Service, National Park Service) signed a formal 
Memorandum of Understanding (MOU) in Arlington, Virginia, 
whereby they all agreed to cooperatively seek ways to protect the 
habitats of potentially endangered and threatened species. Spe-
cies to be targeted include those listed under Category 2 status by 
the U.S. Fish and Wildlife Service and sensitive species listed by 
the U.S. Forest Service. A Habitat Conservation Assessment (HCA) 
will be drafted for each species or group of species. This document 
describes the species' current status and lists the measures that 
will be undertaken by the appropriate agency to protect its habitat. 
Much of the focus of the MOU is on interforest, interregional, and 
ecosystem approaches to conservation. Species requiring conser-
vation efforts can be protected in more flexible and creative ways 
than would be required under the Endangered Species Act. Once 
a HCA has been drafted and a formal Conservation Agreement is 
signed by the appropriate agencies, the likelihood of that species 
being listed as endangered or threatened is substantially reduced 
or eliminated. 

The first Conservation Agreement, signed by the heads of the 
U.S. Fish and Wildlife Service regional office and the George 
Washington National Forest (GWNF) also on 25 January, is for the 
Cow Knob salamander (Plethodon punctatus). This agreement and 
its companion HCA restricts or eliminates certain activities, in-
cluding timber harvesting and off-road vehicles, in a 43,000-acre 
area on Shenandoah Mountain located on the Virginia and West 
Virginia state line in the GWNF. This reserve, designated by the 
U.S. Forest Service as the Shenandoah Mountain Crest Special 
Interest Area, contains approximately 90% of the known range of 
P. punctatus and a number of rare plant species and communities. 
A Conservation Team, currently being assembled, will oversee all 
activities in this area. 

This information was submitted by Joseph C. Mitchell, Depart-
ment of Biology, University of Richmond, Richmond, Virginia 
23173, USA. 

KURT A. BUHLMANN 
SSAR Conservation Committee. 

Dipsosaurus dorsalis (Desert Iguana). USA, Arizona: Pima Co., Mile Wide Road. 
Illustration by Chuck Smith. 
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IN MEMORIAM 

James Clarence Battersby 
1901 — 1993 

Mr. J. C. Battersby died at his home in Surrey, England, on 3 
December 1993, aged 92. For 44 years he was a valued and 
efficient custodian of the herpetological collections in the British 
Museum (Natural History). A Londoner, he lived the early part 
of his life in Chelsea, close to the Museum. 

His museum career began in 1917 when, at the age of 16, he was 
hired as a laboratory assistant to George Albert Boulenger, the 
renowned taxonomic herpetologist and naturalist. Under 
Boulenger's tutelage Jim Battersby absorbed a 
wide knowledge of the rich and historically 
valuable herpetological collections and devel-
oped sound curatorial methods. Almost to his 
dying days the care, enhancement and mainte-
nance of these collections remained his over-
riding concern. He was greatly influenced by 
his master's tireless energy, intellect, and enor-
mous output of scientific papers, catalogues 
and books and he was deeply appreciative of 
the example set for him. The museum's estab-
lished tradition of providing unstinting assis-
tance to visiting scientists from home and 
abroad was maintained by Battersby and he 
quickly learned to cope with the vast number 
of enquiries that flooded into the Reptile and 
Amphibian Section from both lay persons and 
specialists 

Boulenger's aversion to dissecting specimens to study their 
anatomy rubbed off on Battersby. However, following the arrival 
in 1923 of a young Cambridge University graduate in biology 
and chemistry, Hampton Wildman Parker, who took charge of 
the section, the sanctity of type and other material was disturbed. 
Soft parts and bones came in for close scrutiny and rather less 
reliance was placed on painstakingly accumulated data. Jim 
Battersby's strong sense of duty and allegiance to his head of 
section ensured his accepting what must initially have been 
considered by him to be a profanity. 

When World War II threatened, plans were drawn up for the 
type material stored in alcohol to be removed to a place of safety 
in caves in the chalk hills of Surrey, south of London. Jim 
Battersby, along with ichthyologists Dr. Ethelwyn Trewavas and 
Fraser Brunner, played the active part in these arrangements. 
Later, during the height of the London Blitz when bombs were 
raining down on and around the museum, Jim Battersby was one 
of the firefighting team. All too soon army service beckoned and 
he was conscripted. He served as a driver in the Royal Army 
Service Corps and saw action, first in the North African cam-
paign, then in Italy. 

Shortly after the cessation of hostilities Battersby returned to 
the Museum. In 1946 he took on the additional task of compiler 
of the Amphibia and Reptilia part of the Zoological Record, a most 
tedious, time-consuming job necessitating burning the midnight 
oil and working through lunch hours. Remuneration was ex-
tremely poor, varying from £15 to £20 per part per annum but the 
spin off in keeping abreast of the literature was well worthwhile. 
After the Amphibia and Reptilia parts were separated in 1953, 
Battersby continued until 1960 to index the section on Recent 
reptiles. His gracious wife, Nina, joined him to work part-time in 
the section, transferring references from the Zoological Record to 
card indexes to the families, genera and species. For this weari-
some job, but one extremely valuable to staff and visitors alike, 
she was paid £80 per annum. It cannot be said that the Battersbys 
got rich from these supernumerary jobs! 

In 1951 I was appointed to fill the vacancy that had existed in 
the Reptile and Amphibian Section since 1947 when Dr. Parker 
was promoted to head (officially, Keeper) of the Department of 
Zoology. Battersby lacked the necessary academic qualifications 
to become head of the section. It said much for Jim Battersby's 
forbearance that he accepted with good grace a whippersnapper 
newly fledged from a university in Scotland, a country with an 
impoverished herpetofauna consisting of one species of snake, 
frog and toad, two species of lizard and three species of newt. But 
harder to bear must have been my total ignorance of herpetology. 
Fortunately he had his first collecting trip to look forward to and 
soon after my arrival he went off to Kenya's Northern Frontier 
Division, leaving me behind with a totally inexperienced, part-
time lad; we floundered in his absence, though Dr. Parker's visits 
to the section helped me find my feet. 

On JCB's return after his fruitful expedition 
all three of us were a lot wiser but to guard 
against any possibility of egos being upset and 
discontent Dr. Parker wisely advised that I 
should give Jim Battersby full control of the 
snake collections. That tactical move helped 
establish a good working relationship. How-
ever, long after Battersby's retirement I was 
called upon by the Keeper and the Director to 
update Parker's little popular book, "Natural 
History of Snakes." A copy of the new edition 
presented to JCB was greeted with ridicule. The 
book was never again referred to. His copy 
disappeared from his shelves. Thankfully his 
breezy style and wit returned later and good 
relations were restored. 

Battersby's burden of curatorial duties was 
atis 

so heavy that very little time and opportunity 
were available for original research. Identifying world-wide 
collections of reptiles, fetching comparative material from the 
storerooms, and returning to the shelves all specimens used both 
by him and visitors to the section, formed a major part of his job. 
He took such pride in his accurate accessioning and in the well-
organized collections that he seemed almost to resent and feel 
guilty breaking off to study material in depth for his own projects. 
But his herpetological interests were quite broad geographically, 
including the West Indies, East Africa, the Middle East, and 
Nepal. His primary focus was snakes and lizards, and most of his 
relatively few publications—which were meticulous and de-
tailed—dealt with faunal studies and descriptions of new spe-
cies. His last publication was a personal and sensitive biography 
of his master, prepared as an introduction to the reprint of 
Boulenger's papers on American herpetology, issued in 1971 by 
the Society for the Study of Amphibians and Reptiles. 

Dr. Francis C. Fraser, who succeeded Dr. Parker as Keeper, was 
most anxious that Battersby should continue in museum service 
beyond the age of 60. But for years JCB had vowed he would 
retire at 60 and, true to his word he did, in 1961. He and his wife 
then moved out of London to Surrey where they lived a very 
quiet life, apparently utterly content in each other's company 
and with no hobbies other than reading. Nina's severe stroke 
came as a cruel blow but even as her physical and mental 
processes deteriorated he insisted on her being at home where he 
would look after her. His was a very demanding task that would 
have quickly drained anyone of a weaker frame and character. As 
her condition worsened he was forced, reluctantly, to give in and 
employ nurses to help. He outlived her by five years. They had 
no children. 

ALICE G. C. GRANDISON 
Grunnadal, Nisbet Road 
Gullane, East Lothian EH31 2BQ 
Scotland, United Kingdom. 
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ARTICLES 

A Re-evaluation Of Suffocation As The Cause 
Of Death During Constriction By Snakes 

How do constricting snakes kill their prey? Ditmars (1910:148) 
probably summarized the knowledge in his day when he stated 
that "A few large individuals [pythons] are bold enough to retain 
a coil or two of the body that could crush out a human life. ...All 
[boids] kill their prey by constriction—squeezing it to death." 
FitzSimons (1930:23) may have been the first to mention a physi-
ological process (asphyxia) as the cause of death of constricted 
prey: "The python's object is to crush the body so effectually that 
the lungs are unable to expand, and death follows quickly from 
asphyxiation. ...When the python is sufficiently large to constrict 
its victim efficiently, the prey suffers little or no pain. The unsus-
pecting creature is seized in the great jaws by their formidable 
armature of recurved teeth and, almost on the instant, its ribs and 
lungs are crushed in, death being practically instantaneous." 
Shortly thereafter, Ditmars (1931:49) concluded that constrictors 
prevented breathing: "It should also be understood that constric-
tion is not so pronounced that the prey is crushed into an elon-
gated mass and thus rendered easier to swallow. There is little or 
no change in the form of the animal. It is simply killed by being so 
squeezed that it is unable to breathe." Although Ditmars' idea 
may have come from FitzSimons, both appear to have influenced 
most herpetological books that followed, even to the present day, 
e.g., "Boas and pythons are constrictors, meaning they kill their 
prey by suffocation." (Stoops and Wright 1993:39). 

It has been pointed out that when a python killed a human being 
(Chiszar et al. 1993) or when the ratio of prey to snake mass 
(Greene 1992) is large (K. V. Kardong, A. H. Savitzky, pers. 
comm.), suffocation rather than circulatory arrest could become a 
significant factor in death. However, a prey/snake mass ratio 
greater than one is not common in boids (Greene 1988). Here I 
argue in favor of circulatory arrest and against suffocation as the 
cause of death by constriction. The assumption is made that the 
mass of endothermic prey constricted is less than that of the snake. 
The implications of the combined use of venom and constriction 
by some colubrid, elapid and hydrophiid taxa (Shine and Schwaner 
1985) are not discussed. 

Three terms used in this paper are defined as follows: As-
phyxia—a lack of oxygen and an excess of carbon dioxide in the 
body, usually from interruption of breathing; Circulatory failure—
pump failure of the heart with arrest of the circulation beyond the 
point of recovery as a result of asystole (noncontraction), electro-
mechanical dissociation (electrocardiographic complexes are 
present in the absence of cardiac output) or ventricular fibrillation 
(electrical chaos); Suffocation—cessation of external respiration 
(exchange of oxygen and carbon dioxide across the pulmonary 
membrane) by preventing ventilation (the movement of air in and 
out of the lungs) through mechanical restraint of the prey's chest 
wall. (Although "suffocation" is also used in a broader sense, my 
definition for this discussion does not include strangulation, 
upper airway obstruction alone, or interference with internal 
respiration—the uptake of oxygen and release of carbon dioxide 
at the cellular level. Webster's Medical Desk Dictionary defines 
suffocate as: "1: to stop the respiration of (as by strangling or 
asphyxiation) 2: to deprive of oxygen: to die from being unable to 
breathe." [Pease 1986:688]). 

At least 32 other herpetological books state prey death from 
constriction is the result of suffocation, asphyxiation or preven-
tion of breathing (Alvarez del Toro 1982:148; Auerbach 1987:152; 
Burton 1991:38; Carr 1963:74; Coborn 1985:13, 1991:43; Cogger  

1992:600; Englemann and Obst 1981:34; Frank 1978:70; Gibbons 
1977:32; Goin et al. 1978:316; Honders 1975:35; Iserunonger 1968:23; 
Jackson 1983:14; Lanworn 1972:35; Loveridge 1945:110; Mara 
1993:16; Marais 1985:75, 1992:130; Marcus 1981:64; Mattison 
1986:82; McFarland et al. 1979:479; Morris and Morris 1965:175; 
Parker 1963:68; Parker and Grandison 1977:38; Shaw and Campbell 
1974:22; Shine 1991:168, 1992:186; Sprawls 1979:112; Stidworthy 
1974:45; Stoops and Wright 1992:6; Zug 1993:134). Eight other 
texts indicate that both suffocation and restriction of heart func-
tion play a role (Bellairs 1970:123; Bellairs and Attridge 1975:179; 
Coborn 1992:45; Mehrtens 1987:18; Minton and Minton 1973:218; 
Oulahan 1976:42; Schmidt and Inger 1957:176; Stafford 1986:26), 
and in six the cause of death is not discussed (Broadley 1983; Gans 
1975; Halliday and Adler 1987; Lancini 1979; Mushinsky 1987; 
Porter 1972). One book stated that death resulted from stopping 
the heart from beating (Crompton 1963:95). 

Rochelle and Kardong (1993) reported time to subdue prey by 
a constricting colubrid snake (Boiga irregularis) and in their dis-
cussion attributed death to suffocation, citing Bellairs (1970). 
However, Bellairs (1970) included both ". . . stopping its heart 
beating and preventing it from breathing," but gave no reference 
for his statement. Rochelle and Kardong (1993) also stated that 
constriction can rupture blood vessels or organs within the prey 
and bring about death, but offered no evidence for that conclu-
sion. Thus the specific physiological changes resulting in death of 
constricted prey appear to await investigation. 

In subduing endothermic prey, constricting snakes coil around 
the thoracic cage containing the heart and lungs. As the coils 
tighten, it appears the heart is compressed by the ribs and dia-
phragm, and the latter stabilized by the abdominal viscera, while 
the lungs are deflated. The force exerted seems greater than that 
required for control of struggling prey and the prevention of 
breathing. Based on physiological principles (Parmley 1991), heart 
compression results in three events which make constriction 
efficient in affecting immediate circulatory arrest. (1) The increase 
in intrathoracic pressure interrupts flow of blood from systemic 
and pulmonary venous systems into the right and left chambers of 
the heart, respectively. With lack of venous inflow to the ventricles 
there can be no arterial outflow to the pulmonary and systemic 
arterial circulations. (2) Cardiac compression prevents expansion 
of atria and ventricles so cardiac chambers do not fill during 
diastole. (3) Following contraction, myocardial fibers cannot 
lengthen due to external compression and effective contraction of 
the ventricular wall is not possible. 

Thoracic compression results in immediate circulatory arrest 
followed by failure of cellular respiration of the myocardium 
(heart muscle) and brainstem. Within seconds the capillary cir-
culation to the major organ systems stops and their cells begin to 
undergo irreversible metabolic changes. Suffocation should take 
longer to cause death because arterial blood, albeit desaturated 
and carrying decreasing amounts of oxygen with time, continues 
to perfuse the capillaries of the myocardium and brain providing 
some respiration to their tissues. Although thoracic compression 
interrupts ventilation (breathing) and suffocation is initiated, it is 
unlikely the latter is the proximate cause of such a rapid demise. 

For suffocation to be the primary cause of death, chest com-
pression must be sufficient to prevent breathing while at the same 
time have limited effect on cardiac output. Systemic circulation 
would be normal or elevated and would perfuse tissues for a 
number of minutes. The decrease in oxygen supply and increase 
in acidosis would proceed at a slower rate than with circulatory 
arrest. Death could result from both circulatory failure and suffo-
cation, and admittedly compression effectively decreases residual 
air in the alveoli of the lungs, accelerating oxygen desaturation of 
pulmonary blood. However, since little or no blood is circulating 
through the lungs during constriction, lung deflation and suffoca-
tion presumably are not major factors in death of constricted 
animals. 
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As endothermic prey, mammals and birds are particularly 
vulnerable to constriction because their high metabolic rate means 
lack of oxygen to tissues disrupts cellular function quickly. I 
simulated constriction in twenty laboratory mice (Mus musculus) 
using digital compression of the thorax. With sustained loss of 
heart beat and failure to revive serving as endpoints, the mean 
time to death was 42.0 s (SD ± 4.5). Twelve live-trapped white-
throated woodrats (Neotoma albigula) succumbed in a mean time of 
78.6 s (SD ± 13.9). Rochelle and Kardong (1993) reported similar 
findings for constriction by brown tree snakes (Boiga irregularis) 
which killed laboratory mice by constriction (and without simul-
taneous envenomation) in a mean time of 50.5 s (SD ± 18.9) from 
initial seizure to last muscle twitch. Because reptiles and amphib-
ians often have low resting metabolic rates and rely on anaerobic 
metabolism for much of their energy requirement, they require 
less oxygen and lower cardiac output. Thus, ectothermic prey 
should tolerate tissue hypoxia longer and be less vulnerable to 
death by constriction. 

Historically constriction as a prey-subduing behavior may have 
appeared during the time when a major component of early snake 
diet was ectothermic (Greene 1983; Greene and Burghardt 1978) 
and could have evolved initially as a mechanism to immobilize 
rather than kill proportionately heavier prey prior to consump-
tion (K. V. Kardong, A. H. Savitzky, pers. comm.). I observed an 
adult colubrid (Lampropeltis getula) immobilize a yearling viperid 
(Crotalus atrox) within several minutes of constriction. The rattle-
snake was then eaten without resistance and appeared alive as it 
was engulfed. A possible physiological explanation for this obser-
vation involves the reliance of snakes and most other reptiles on 
anaerobic metabolism allowing rapid energy input when needed 
without the high maintenance costs of aerobic metabolism. How-
ever, anaerobic energy production is of short duration and conse-
quently muscles fatigue more quickly (Pough 1983). Thus ecto-
thermic prey can be effectively immobilized and consumed by a 
larger snake after several minutes of nonlethal constriction. Fur-
ther studies are needed to elucidate the physiology of constriction, 
utilizing both endothermic and ectothermic prey. 

Ditmars was an editor of the Bulletin of the Antivenin Institute of 
America and it seems likely he would have read the following: 
"The ground-mole is a tough customer; yet, a strong, energetic 
mole was dead in a few seconds from the time it was seized and 
enfolded by a 5-foot pine snake. It was neither strangled nor 
suffocated, and the pine snake is not poisonous. None of the 
snake's folds were at any time around its head or neck. When the 
snake uncoiled and began to swallow it the mole's body was not 
unduly distorted.... The coils are then quickly tightened until the 
pressure interferes with and finally stops the heart's pulsations, 
which means, of course, that the victim is dead. The process may 
be assisted somewhat by the incidental deflation of the victim's 
lungs, but death is too speedy to be accounted for by this suffo-
cation alone." (McLees 1928:105). The argument was compelling, 
but the one-page essay was apparently given little credibility. It 
may have been overlooked by others because of limited distribu-
tion. (As an aside, Afranio do Amaral, Editor of the Bulletin, added 
to the bottom of the McLees article, "Note: The Neotropic ophiopha-
gous species, Pseudoboa cloelia [= Clelia della] ("Mussurana"), after 
coiling around its victim, twists the latter's body in such a way as 
to disjoint the vertebral column before it attempts to crush the 
skull.- A. do A."). 

In summary, death by constriction is most likely the result of 
circulatory arrest followed by rapid tissue hypoxia of vital organ 
systems. Although suffocation occurs simultaneously with circu-
latory arrest, it is not the proximate cause of death. This hypothesis 
is based on general physiological principles and awaits controlled 
testing. In the meantime, "circulatory arrest" is a better bet than 
"suffocation." It is not simply semantics because physiologically 
there is a significant difference. Frank McLees figured that out at 
least 65 years ago, but his ideas had little impact. 
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New Legislation For The Protection 
And Management Of Dermatemys mawii 

In Belize, Central America 

The Central American river turtle Dermatemys mawii is a large, 
highly aquatic, herbivorous, freshwater turtle of the Atlantic 
drainages of southern Mexico, Belize, and Guatemala (Alvarez 
del Toro et al. 1979; Iverson 1986; Iverson and Mittermeier 1980). 
It is the monotypic living representative of the formerly wide-
spread and diverse family Dermatemydidae, which dates from 
the Jurassic of Europe and the Cretaceous of North America, 
Europe, and East Asia (Hutchison and Bramble 1981; Iverson and 
Mittermeier 1980; Romer 1956). Throughout its restricted range 
Dermatemys is intensely persecuted for its meat (Alvarez del Toro 
et al. 1979; Holman 1964; Lee 1969; Mittermeier 1970, 1971; Moll 
1986), which is consumed by rural people and sold in urban 
markets. Because Dermatemys lays its eggs in scattered locations 
during high water periods of the late rainy season, exploitation of 
nesting females and their eggs is inconsequential (Polisar 1992). 
Years of unrestrained exploitation have caused concern about the 
status of Dermatemys, and it is listed on Appendix II of the 
Convention on International Trade in Endangered Species of 
Wild Flora and Fauna (CITES 1984), as endangered under the 
provisions of the U.S. Endangered Species Act (Code of Federal 
Regulations 1987), and as a high priority species in the IUCN 
Species Survival Commission Action Plan for the Conservation of 
Tortoises and Freshwater Turtles (IUCN / SSC /TFTSG 1991). 

Hunting has virtually eliminated Dermatemys from much of its 
former range in southern Mexico (Vogt, pers. comm.), and the 
status of the species in Guatemala is unclear. As late as 1984 
Dermatemys was common to abundant in sparsely populated 
areas of Belize, but declining where accessible to a harvesting 
public (Moll 1986). Moll (1986) urged that the remaining relatively 
intact populations in Belize offered an opportunity to obtain the 
biological data needed to manage this important species. 

That opportunity was seized when the seven villages of the 
Community Baboon Sanctuary, a grassroots wildlands manage-
ment project that maintains riparian forest habitat for black howler 
monkeys (Alouatta pigra) (Horwich 1986,1990; Horwich and Lyon 
1988), invited me to study Dermatemys in the 32 km section of the 
Belize River that bisects their sanctuary. The invitation stemmed 
from concern that local levels of harvest had become unsustainable. 
Field research began in late 1989 and expanded rapidly, eventu-
ally including an additional 54 km of the Belize River, 39 km of 
tributary systems, an additional five villages, urban market counts, 
and fieldwork in the Rio Bravo Conservation and Management 
Area and the Crooked Tree Wildlife Sanctuary. The focal points of 
the two-year study were reproductive biology and exploitation 
patterns. The abundance of local cooperation greatly enhanced 
the collection of data on reproductive cycles, minimum sizes at 
maturity, nesting and mating seasons, incubation periods, meth-
ods of exploitation and marketing, and seasonality, scale, and 
effects of exploitation. Extended immersed residence in the vil-
lages provided an understanding of local perspectives, needs, and 
customs. 

Although exploitation occurred year-round, it peaked during 
the last two months of the dry season, April and May, when low 
water levels facilitated captures. In northern Belize there was a 
strong tradition of having Dermatemys (locally called hickatee) for 
Easter dinner in April. The data showed that repetitious, intense 
hunting within an area resulted in decreased densities, and lower 
proportions of adults, particularly adult females. All three meth-
ods of hunting (harpoons, nets, and freediving) selected for larger 
size classes. When the small juveniles that had previously eluded 
capture matured, they too were collected, providing an illusion of 
continued abundance in populations that were actually non- 

Herpetological Review 25(2), 1994 47 



productive and in decline. These dynamics appeared less severe 
in lightly and intermittently exploited populations. The status of 
the central Belize River population in the vicinity of the Baboon 
Sanctuary, and that of other heavily exploited populations, indi-
cated that a more conservative level of harvest was necessary. 

The ultimate objective of the project had been to synthesize 
information on reproductive biology, exploitation patterns, mar-
keting patterns, cultural traditions, and legal and community 
conservation opportunities, in order to develop pragmatic man-
agement recommendations that could function in a rural, unde-
veloped setting with minimal wildlife law enforcement. Follow-
ing the analysis those recommendations were delivered to Belize 
in the form of multiple copies of a lengthy comprehensive report 
and a short illustrated project summary, seven slide presentations 
(in urban government and NGO offices, and in village community 
centers), two radio interviews, and numerous meetings and dis-
cussions. 

In this country of low human population density, and in the 
absence of strong enforcement capabilities; restricting the activi-
ties of commercial hunters who removed large numbers for profit 
seemed a feasable initial strategy. Nets and diving tended to result 
in the removal of larger numbers of animals. Both also tended to 
be used for commercial hunting. Although numerically more 
people occasionally harpooned turtles for personal consumption, 
they removed fewer total turtles. However, there were divers and 
net men whose take was quite reasonable, making method restric-
tions innappropriate. A complete ban would be inoperable be-
cause noncompliance would be universal. In contrast, a harvest 
strategy that emphasized the reduction of large scale removal for 
profit stood some chance of obtaining public support. By allowing 
continued small scale removals by subsistence hunters, the sup-
port of that numerically large constituency might be maintained. 
It was also essential to recommend some completely closed zones. 
Those could provide insurance should harvest management prove 
difficult to implement. Closed zones also had the potential of 
serving as natural restocking areas. 

Some villages were interested in Dermatemys conservation, 
while others were not. Some hunters and villages wanted mecha-
nisms that would enable them to stop what they considered to be 
excessive and wasteful levels of hunting during the dry season. 
One example, the village of Freetown Sibun, was interested in 
establishing legal restrictions for their section of the Sibun River. 
They were concerned about the decline of turtles in their area, and 
resentful that non-resident market hunters were removing turtles 
to sell elsewhere. The village possessed strong leadership and was 
already dose to consensus. Other villages expressed the same 
concerns, but were less well organized. I worked closely with 
Freetown Sibun, and they developed a request for local regula-
tions that was submitted to the Ministry of Natural Resources. 
That document was taken into consideration, as were my detailed 
recommendations for the remainder of northern Belize, when the 
Belize Fisheries Department drafted nationwide comprehensive 
legislation protecting and managing Dermatemys mawii in April of 
1993 (Statutory Instrument No. 55 of 1993). 

This new legislation includes year round possession limits 
(which should eliminate large scale removals without reducing 
small scale use), a short closed season (1-31 May), a complete 
prohibition on the sale and purchase of Dermatemys, and a series 
of protected zones in the major waterways of northern Belize, 
including the entire Rio Bravo system, a section of the Belize River, 
a section of the New River Lagoon, Cox and Mucklehany La-
goons, and the lower Sibun River. This includes large and small 
whitewater rivers, a large Clearwater lagoon, darkwater lagoons, 
brackish lagoons, and an estuary. 

Although it is premature to label this a success story, nonethe-
less it is a positive progress report. Several follow-through activi-
ties are advisable. One is continued work with rural communities 
to increase appreciation of the uniqueness and vulnerability of 

Dermatemys, to assess compliance, and to identify any need for 
further fine-tuning of the regulations. Although it is essential to 
ensure compliance in urban meat markets, the substantial trade 
that has been taking place outside those formal markets will also 
need to be monitored. Field research on large, spatially dispersed, 
herbivorous turtles occupying large, deep aquatic habitats can be 
surprisingly labor intensive and expensive, making one of the 
most urgent needs difficult to realize due to funding constraints. 
The densities and population structures of exploited and 
unexploited sections of rivers should be compared over time. That 
would provide a true assessment of the efficacy of the new 
management measures, and might also provide information use-
ful for the management of other turtles in other regions. 
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The Proper Spelling And Dates For 
Certain Names Associated With The Endemic 

West Indian Genus Of Toads 
(Amphibia: Bufonidae) 

The revival by Pregill (1981) of Fitzinger's (1843:32) nominal 
genus Peltophryne, for the endemic bufonids of the West Indies 
formerly referred to Bufo Laurenti, has received universal accep-
tance since then (e.g., Duellman 1993; Frost 1985; Powell 1992; 
Schwartz and Henderson 1991). 

However, Schwartz and Henderson (1985:8), contrary to Frost 
(1985), Powell (1992), Duellman (1993), and most other workers, 
changed the spelling of the generic name in conformance with the 
gender of its component words: "We have here amended the 
spelling of this genus. Since pelta and phryne are both feminine, the 
correct spelling is Peltaphryne, not Peltophryne." 

Schwartz and Henderson were not the first to note the etymo-
logically correct spelling (correct as confirmed by Dr. Eckart 
Schtitrtunpf, Chair of the University of Colorado Classics Depart-
ment) of Fitzinger's name, and to change the original spelling 
accordingly. As early as 1933, the generic index of Schulze et al. 
(1933:2565) recorded that Cope (1862b:358) first proposed 
Peltaphryne as a substitute for Peltophryne in his prescient arrange-
ment of species formerly referred to Bufo. 

Even that citation, by Schulze et al., was in error, for the name 
first appeared, without explanation or source citation, in the 
article describing P. empusa (Cope 1862a), immediately preceding 
the cited article (Cope 1862b). In neither work was the reason for 
substitution given, but undoubtedly it was on etymological 
grounds; Cope was well versed in classical Greek and Latin. The 
first work clearly implied substitution of Peltaphryne for Peltophryne 
Fitzinger, even though not explicitly so stated, by citation of "P. 
peltocephalus" (Tschudi), the type species of Peltophryne (although 
Fitzinger cited a subsequent use, by "Durneril and Bibron," rather 
than the original author of the name Bufo peltocephalus). Cope 
maintained usage of the spelling Peltaphryne in 1869, in his de-
scription of P. lemur. Hence the change from Peltophryne to 
Peltaphryne clearly was not an "erroneous subsequent spelling," 
which has no nomenclatural status. 

Peltophryne and Peltaphryne are separate, distinct generic names 
under Art. 56 of the International Code of Zoological Nomencla-
ture (hereinafter referred to as the "Code"): "Even if the difference 
between two genus-group names is only one letter, these two 
names are not homonyms." Peltaphryne is an "emendation," as 
defined by Art. 33(b) of the Code, being a "demonstrably inten-
tional change in the original spelling of a name other than a 
mandatory change," and as such is nomenclaturally occupied. 

Unfortunately the change in spelling of Peltophryne to Peltaphryne 
is contrary to rules of the Code. As kindly pointed out to us by R. 
W. Henderson (pers. comm.), Powell (1992:3) explicitly rejected 
the spelling change on that basis: "The use of Peltaphryne, initially 
by Schwartz and Henderson (1988) [actually 1985] and subse-
quently in other publications by the same authors, was based on 
the premise that, as phryne is feminine, the adjectival portion of the 
name should agree in gender (A. Schwartz, pers. comm.). How-
ever, the ICZN does not ordain this agreement and I have contin-
ued to use the traditional spelling." In reality no part of the generic 
name is adjectival; both component words (pelto and phryne) are 
nouns, and indeed must constitute a noun in the nominative 
singular in order to conform with rules of the Code (Art. ll(g)). 

Although we agree that Peltaphryne is invalid, the real basis for 
rejection of the change in spelling is not failure of gender agree-
ment of parts of the name Peltophryne (which may be desirable but 
is not required by the Code), but is found in Art. 32(c)(ii) of the 
Code, which explicitly eliminates as inadvertent errors (i.e., those 
that constitute erroneous original spellings subject to correction) 
any "incorrect transliteration or latinization and use of an inappro-
priate connecting vowel" (our italics). 

Therefore, although Schwartz and Henderson (1985), as well as, 
presumably, Cope (1862a), were quite correct in holding that the 
two words from which Peltophryne was compounded are nouns of 
feminine gender, rules of the Code require the connecting vowel 
chosen by Fitzinger (1843) in coining the name to be retained 
unchanged regardless of being "inappropriate." 

Turning to problems associated with species-group names, the 
proper endings for peltocephalus Tschudi and longinasus Stejneger, 
when transferred to the feminine nominal genus Peltophryne from 
their original masculine nominal genus Bufo, require attention. 
Adjectival species group names change endings to agree with the 
gender of their generic name when transferred from a genus of one 
gender to that of a different gender, whereas substantive species-
group names (nouns) do not. In neither present case did the author 
indicate whether the species-group name was proposed as a noun 
or an adjective, and in both cases it could have been either ("shield-
headed," as an adjective, or "shield head," as a noun, for the 
former; "long-nosed," as an adjective, or "long-nose," as a noun, 
for the latter). In such cases, Art. 31(b)(i) of the Code applies: 
"Where the author of a species-group name did not indicate 
whether he or she regarded it as a noun or as an adjective, and 
where it may be regarded as either and the evidence of usage 
[original, or subsequent by the original author] is not decisive, it 
is to be treated as a noun in apposition to the name of the genus; 
its spelling [i.e., ending] is not changed if it is combined with a 
generic name of different gender." 

Therefore, under the Code the proper endings for these two 
names are P. peltocephalus and P. longinasus. 

Another species-group name-change to be considered is Cope's 
(1862b) etymological correction of peltocephalus to peltacephala, 
changing the connecting vowel from the original "o" to an "a." As 
Schwartz and Thomas (1985:13) noted, "many [subsequent] au-
thors have used the [same] etymologically correct" spelling. How-
ever, the rules of the Code that require retention of the original 
connecting vowel of Peltophryne do the same for B. peltocephalus. 

Therefore, Cope's species-group name P. peltacephala (as of 
1862b) is an unjustified emendation and objective junior synonym 
of P. peltocephalus (Tschudi). 

Finally, while examining the name-changes previously dis-
cussed, we noted that the dates of publication of some of the names 
involved have been commonly cited incorrectly. Although many 
of the articles appearing in the later pages of the early volumes for 
given years of the Proceedings of the Academy of Natural Sciences 
of Philadelphia were actually published the following year, both 
of Cope's articles of present context (1862a, b) appeared in 1862, 
not in 1863 as cited by Schwartz and Thomas (1975:11) and 
Schwartz and Henderson (1988:45; 1991:132) for the description of 
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P. empusa. Nolan (1913:xiii) recorded that signatures 7-9, pp. 321-
404 (which embrace both Cope articles) were "Presented to the 
Academy meeting, October 28, 1862." Their date of publication is 
therefore clearly 1862. On the contrary, the description of P. lemur 
Cope (1869) did appear in the year following the 1868 Academy 
meetings, not in 1868 as commonly cited. The description ap-
peared on p. 311 of the sixth signature of Vol. 20 for 1868, but 
receipt of the fourth signature (pp. 201-296) was not acknowl-
edged by the Smithsonian Institution until 6 February 1869. Al-
though no dates of receipt are given (Nolan 1913:xiii) for signa-
tures 5 (pp. 297-382) or 6 (pp. 383 et seq.), they undoubtedly were 
not mailed until 1869. 

Therefore, the correct date of publication for Peltaphryne and P. 
empusa is 1862, not 1863, and for P. lemur, 1869, not 1868. 

Acknowledgments.-We are much indebted to Dr. Eckart Schiitrumpf for 
linguistic counsel, to R. W. Henderson for help with the literature, and to 
Prof. Juan A. Rivero for nomenclatural counsel. 
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Sarcophagid Fly Parasitoidism 
On Developing Turtle Eggs 

The larvae of members of two families of polyphagous dipter-
ans (Phoridae and Sarcophagidae) are known to infest turtle eggs 
(Mullen et al. 1984; Trauth and Mullen 1990; and Acuila-Mesen 
and Hanson 1990), although in some cases it is unclear whether the 
larvae function as scavengers (i.e., feeding on non-developing 
eggs) or as parasitoids (i.e., predating developing eggs; e.g., 
Acuiia-Mesen and Hanson 1990). 

Two species of phorid flies (Megaselia scalaris and/or Puliciphora 
borinque) have been found infesting the eggs of the Atlantic green 
turtle Chelonia mydas and the hawksbill Eretmochelys imbricata in 
Costa Rica (Bjorndal et al. 1985; Fowler 1979), the slider turtle 
Trachemys scripta in the Canal Zone of Panama (Moll and Legler 
1971), and the painted wood turtle Rhinoclemmys pulcherrima in 
northwestern Costa Rica (Acura-Mesen and Hanson 1990). 

Three genera of sarcophagid flies are known to attack the 
flexible-shelled eggs of turtles. The genera Phrosinella and Euseno-
taynia are known to infest the eggs of the leatherback (Dermochelys 
coriacea) and the Pacific ridley (Lepidochelys olivacea) (Andrade et 
al. 1992). In addition, the genus Eumacronychia infests the eggs of 
the Pacific green turtle Chelonia mydas (= C. agassizii of some 
authors) along the coast of southwestern Mexico (Lopes 1982; 
Lopez Barbosa 1989). Furthermore, the larvae of unidentified 
(apparently sarcophagid) flies have been recorded as infesting the 
rigid-shelled eggs of the softshell turtle Apalone mutica in Illinois 
(Muller 1921) and the pliable eggs of the diamondback terrapin 
Malaclemys terrapin along the east coast of the the United States 
(Aldrich 1916) and the Pacific ridley in El Salvador (Acura-Mesen 
and Hanson 1990). We here report the first confirmed infestation 
of eggs of a non-marine turtle (the eastern box turtle, Terrapene 
carolina) in Georgia by larvae of the genus Eumacronychia. 

The junior author has maintained an outdoor captive colony of 
Terrapene carolina major (originally from near Port St. Joe, Gulf 
County, Florida) in Atlanta, Georgia for 12 yrs. Five females 
nested during late evening in late May and early June of 1991 and 
their flexible-shelled eggs were removed by 0900 h the next 
morning for incubation together at room temperature in a peat 
moss-vermiculite substrate in a tightly covered aquarium. After 
about thirty days incubation one to two eggs of each clutch 
appeared indented (i.e., were no longer turgid) and were removed 
to another container since they were thought to have ceased 
development. However, over the next several days adult flies 
were observed emerging from the dimpled eggs through a single, 
small oval hole (apparently chewed by the larvae) through each 
egg shell. This characteristic exit hole had also been observed in 
occasional eggs in nests left in the ground. 

Because infertility rates had previously never been as high as 1 
to 2 eggs per clutch, and because eggs did not dimple until a month 
after deposition, it was assumed that the flies were attacking 
fertile, developing eggs (i.e., they were predators rather than 
scavengers). Neither the flexible-shelled eggs of map turtles 
(Graptemys) and chicken turtles (Deirochelys) nor the rigid-shelled 
eggs of tortoises (Testudo) nesting in the same enclosure were ever 
found to be infested (in the ground or in the incubator). 

Emerging flies were photographed, collected, pinned or liquid 
preserved, identified by Dr. Robert Hall, and deposited in At-
lanta's Fernbank Science Center collection (FSC 92.28.1-4, speci-
mens, and 92.29.1-2, kodachromes of emerging flies). The flies 
were identified as Eumacronychia sternalis, which is very similar to 
E. nigricornis, and previously reported to attack the flexible-
shelled eggs of the lizard Sceloporus undulatus in the southeastern 
United States (Trauth and Mullen 1990). 

Given that this genus of sarcophagid fly is now known as a 
parasitoid of the eggs of turtles from southwestern Mexico to 
central Georgia, and of lizard eggs from Arkansas to Alabama, its 
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role as a predator on flexible-shelled reptile eggs across North 
America is probably much more significant than currently real-
ized. Whether the larvae are capable of entering rigid-shelled 
turtle eggs through their pores (as phorid flies are known to do; 
Acutia-Mesen and Hanson 1990) remains unknown. 

Acknowledgments.-We thank Robert Hall of the University of Missouri 
for identifying the specimens, and Fred Sherberger of the FSC for facilitat-
ing that identification and cataloging the material. Karen Bjorndal pro-
vided pertinent literature. 
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The Diet Of Kraits (Elapidae: Bungarus) 

While X-raying snakes of the Asiatic elapid genus Bungarus, 
commonly known as "kraits," in the course of a phylogenetic 
study of the genus, I noticed that several individuals of some of the 
rarer species contained potentially identifiable stomach contents. 
Considering it useful to publish these records, I dissected the 
specimens and identified the remains. I decided that a report of 
these records would be more useful if combined with a summary 
of all available published information on krait diet. Consequently, 
I exhaustively searched the herpetological literature for informa-
tion on krait diet. Diet records for captive kraits were disallowed 
as probably not accurately reflecting diet in the wild. The present 
note summarizes the results of the literature search together with 
the results of my own dissections. In all, dietary information is 
presented for 112 individuals in nine of the 13 currently recog-
nized species of Bungarus (Golay 1985). The individual records are 
presented in the Appendix and a summary of the records is given 
in Table 1. 

As Table 1 demonstrates, kraits are largely ophiophagous, but 
some species are more ophiophagous than others. Of the four 
species represented in the Appendix by at least 15 individuals, B. 
ceylonicus was the most ophiophagous with 90% of the individuals 
(18/20) containing snake remains. The proportion of individual 
kraits containing snakes in the other three well-represented spe-
cies was as follows: B. fasciatus, 80% (12 /15); B. caeruleus, 66% (19/ 
29); and B. multicinctus, 34% (13 /38). The large proportion of fish 
and semiaquatic snakes (Enhydris) in the diet of B. multicinctus 
from Taiwan was attributed by Mao (1970) to that species' prefer-
ence for habitats near water. Mao stated that while smaller B. 
multicinctus preferred fish, larger kraits preferred snakes. 

Acknowledgments.-I thank the following individuals for allowing me to 
examine the stomach contents of kraits in their care: C. McCarthy, British 
Museum of Natural History (BMNH), and K. de Queiroz, T. Fritts, R. 
Heyer, R. McDiarmid, and G. Zug, National Museum of Natural History 
(USNM). This study was completed while I was a postdoctoral fellow at 
the National Museum of Natural History. I thank R. McDiarmid and G. 
Zug of that institution for their support and assistance. M. Carleton and A. 
Wynn provided identifications of stomach contents. J. Boundy, D. Good, 
and D. Rossman read the manuscript and made valuable suggestions for 
improvement. 
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TABLE 1. Stomach contents in nine of the 13 species of Bungarus. The numbers in each prey category represent the number of individual kraits containing 
that type of prey item. 

Species Prey 

B. bungaroides 

B. caeruleus 

fish 	amphibian snake lizard mammal egg 

6 

2 

19 

1 

4 

B. candidus 1 

B. ceylonicus 18 1 1 

B. fasciatus 1 13 1 2 

B. flaviceps 3 

B. lividus 1 1 

B. multicinctus 24 13 1 

B. niger 1 
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APPENDIX 

The diet records are presented below, organized by species of 
krait. Each numbered record represents an individual krait. The 
identifications of the diet items are preceded by whatever infor-
mation (sex [F = female, M = male], length, and institutional  

number) was available on the krait and followed, in parentheses, 
by whatever information (sex, length, and institutional number) 
was available on the prey item. Prey items are presented exactly as 
they were described in the original reference. In situations where 
only a common name was given or the nomenclature for a taxon 
has changed, the most likely modern scientific name is presented 
whenever possible in square brackets immediately following the 
diet item. Non-amphibian and non-reptilian taxa likely to be 
unfamiliar to herpetologists are identified in square brackets. 
Each record ends with the reference. 

Bungarus bungaroides.-(1) spotted viper [Echis], Shaw and 
Shebbeare (1930); (2) M, 810 mm, BMNH 80.11.10.140, Trachischium 
fuscum (410 mm, USNM 323255), this study. 

B. caeruleus.-(1) F, 806 mm, Lycodon aulicus (464 mm), Wall 
(1904); (2) M, 597 mm, frog, Wall (1907); (3) M, 1067 mm, frog, Wall 
(1907); (4) M, 565 mm, young Varanusflavescens, Wall (1907); (5) M, 
1168 mm, Bufo andersonii, Wall (1907); (6) F, 927 mm, musk rat, 
Crocidura caeruleus, Wall (1907); (7) F, 343 mm, Typhlops braminus 
[Ramphotyphlops braminus] (95 mm), Wall (1907); (8) M, 334 mm, 
Typhlops braminus [Ramphotyphlops braminus] (121 mm), Wall (1907); 
(9) F, 349 mm, Typhlops braminus [Ramphotyphlops braminus] (57 
mm), Wall (1907); (10) M, 368 mm, two small Typhlops braminus 
[Ramphotyphlops braminus], small frog, Wall (1907); (11) M, 330 
mm, Typhlops braminus [Ramphotyphlops braminus], Wall (1907); 
(12) 349 mm, small mammal, Wall (1907); (13) M, 864 mm, Bufo 
andersonii, Wall (1907); (14) M, 927 nun, mammal, Wall (1907); (15) 
M, 1219 nun, Bungarus walli [B. sindanus], Wall (1907); (16) M, 819 
mm, six young mice, Wall (1907); (17) F, 597 mm, two Typhlops 
braminus [Ramphotyphlops braminus] (105 and 133 mm), Wall (1907); 
(18) 806 mm, Lycodon aulicus (464 mm), Wall (1905); (19) toad, 
Minton (1966); (20) unidentified snake, Minton (1966); (21) 610 
mm, Dipsas gokool [Boiga gokool] (851 mm), Trail]. (1895); (22) 
Zamensis mucosus [Ptyas mucosus], Phipson (1895); (23) rat snake, 
Ferguson (1895); (24) 787 mm, Dipsadomorphus trigonatus [Boiga 
trigonata] (978 mm), Smith (1910); (25-27) Typhlops fletcheri 
[Ramphotyphlops braminus], Wall (1919); (28) 1181 mm, Bungarus 
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caeruleus (991 mm), Smith (1914); (29) M, 1230 mm, Bungarus 
caeruleus (F, 980 mm), Dattatri (1984). 

B. candidus.—(1) F, 1050 mm, USNM 142479, 3 tail fragments of 
an unidentified scincid lizard, this study. 

B. ceylonicus.—(1) M?, 432 mm, Aspidura guentheri, Wall (1921a); 
(2) M?, 482 mm, Aspidura guentheri, Wall (1921a); (3) F?, 425 mm, 
Acontias burtoni [Nessia burtoni], Wall (1921a); (4) M, 445 mm, 
Aspidura guentheri, Wall (1921a); (5) 548 mm, Aspidura guentheri, 
Wall (1923); (6-7) Rhinophis drummondhayi, Wall (1921b); (8) mam-
mal, Wall (1921b); (9) F, 706 mm, 2 Aspidura guentheri (87 and 112 
mm), Wall (1924); (10) M, 258 mm, Aspidura guentheri (137 mm), 
Wall (1924); (11) F, 694 mm, 2 Aspidura guentheri (100 and 137 mm), 
Wall (1924); (12) M, 676 mm, Typhlops braminus [Ramphotyphlops 
braminus], Wall (1924); (13) F, 564 mm, Typhlops braminus 
[Ramphotyphlops braminus], Wall (1924); (14) 500 mm, Aspidura 
guentheri, Wall (1924); (15) 256 mm, Aspidura guentheri, Wall 
(1924); (16) 275 mm, Typhlops braminus [Ramphotyphlops braminus], 
Wall (1924); (17) F?, 628 mm, Aspidura guentheri (150 mm), Wall 
(1924); (18) 289 mm, Aspidura guentheri, Wall (1924); (19) uropeltides 
[uuopeltid], Gunther (1864); (20) 812 mm, Dipsadomorphus ceylonicus 
[Boiga ceylonicus] (861 mm), Phillips (1929). Note: De Silva (1987) 
reported that an unspecified number of B. ceylonicus contained 
Rhinophis trevelyana. Because the number of individuals was not 
specified, this information is not contained in Table 1. 

B. fasciatus.—(1) F, 1257 mm, Tropidonotus stolatus [Amphiesma 
stolata] (546 mm), Wall (1910); (2) Zamensis mucosus [Ptyas mucosus], 
Wall (1910); (3) M, 1346 mm, unidentified snake and Zamensis 
korros [Ptyas mucosus] (1283 mm), Wall (1910); (4) M, 1518 mm, 5 
snake eggs, Wall (1910); (5) F, 921 mm, unidentified snake and 
unidentified fish, Wall (1910); (6) M, 1232 min, unidentified snake, 
Wall (1910); (7) Mabuya multifasciata, Wall (1910); (8) chicken eggs, 
Shaw and Shebbeare (1930); (9) 1524 mm, Tropidonotus piscator 
[Xenochrophis piscator] (762 mm), Evans (1904); (10) 946 mm, grass 
snake (838 mm), Primrose (1899); (11) 1560 mm, Xenochrophis 
piscator (300mm), Biswas (1984); (12) BMNH 1956.1.13.9, Hypsirhina 
sp. [Enhydris], catalogue of the British Museum of Natural History 
(unpublished); (13) M, 1405 mm, Cylindrophis, Bergman (1962); 
(14) 1497 mm, Homalopsis, Bergman (1962); (15) F, 1314 mm, Natrix 
vittata [Xenochrophis vittatus], Bergman (1962); (16) 800 mm, 
Xenochrophis piscator, Saint Girons (1972). 

B. flaviceps.—(1) Trimeresurus albolabris, Campden-Main (1970); 
(2) Ahaetulla, Campden-Main (1970); (3) M, USNM 51656, uniden-
tified snake, this study. 

B. lividus.(1) M, 700 mm, BMNH 1936.2.3.11, Ramphotyphlops 
braminus (136 mm) and 1 unidentified scolecophidian, this study; 
(2) M, 835 mm, BMNH 1936.2.3.10, 3 rodents of the genus Mus, this 
study. Note: this last record is apparently the same as reported by 
Barker (1936). Barker, however, incorrectly described the mam-
mals as "three young shrews." 

B. multicinctus.—(1-10) Misgurnus anguillicaudatus [cobitid fish], 
Mao (1970); (11-24) Fluta alba [symbranchid fish], Mao (1970); (25-
33) Enhydris plumbea, Mao (1970); (34) Bungarus multicinctus, Mao 
(1970); (35) snake, Mao (1970); (36) Eumeces chinensis, Mao (1970); 
(37) Amblycephalus moellendorffi [Pareas margaritophorus], Pope 
(1935); (38) snake, Pope (1935). 

B. niger.—(1) yellow-bellied roughside [Colubridae], Shaw and 
Shebbeare (1930). 

JOSEPH B. SLOWINSKI 
Museum of Natural Science 
Louisiana State University 
Baton Rouge, Louisiana 70803, USA. 

POINTS OF VIEW 

Systematics And Subjectivity: 
The Phylogeny And Classification Of 

Iguanian Lizards Revisited* 

In 1989, Frost and Etheridge published a cladistic reanalysis of 
relationships among iguanian lizards along with a new taxonomy 
of the group. Lazell (1992) attacked this work, questioning its 
methods and most of all its utility, to which Frost and Etheridge 
(1993) have recently replied. The latter two papers represent 
antipodal approaches to systematics generally and iguanian sys-
tematics specifically. Because some of my work (Schwenk 1988) 
has been used to support both points of view and since I, like many 
herpetologists who work on squamates, have a vested interest in 
seeing these issues resolved, it seems reasonable for me to explore, 
and hopefully clarify, the nature of the disagreement. 

First, it is worth pointing out that in systematics one is dealing 
with three overlapping issues: (i) phylogeny reconstruction (iden-
tification of evolutionary entities); (ii) classification (what entities 
are to be named); and (iii) rules of nomenclature (how the entities 
are to be named). The distinctions among them are at once obvious 
and complex. Some of the complexity stems from the fact that 
there are competing schools of thought for each of the three 
subdisciplines. For example, some traditional systematists ("evo-
lutionary" or "synthetic" taxonomists) have conceded that cladis-
tic methodology is best for character analysis and phylogeny 
reconstruction, but adopt a non-cladistic approach to classifica-
tion by promoting paraphyletic taxa in their formal classifications 
(e.g., a "Reptilia" that excludes birds) in order to highlight subjec-
tive degrees of phenotypic difference (Mayr 1981; Mayr and 
Ashlock 1991). Cladists, on the other hand, insist on classifications 
based on monophyly (evolutionary entities), but at the same time 
have heretofore accepted rules of nomenclature based on the non-
evolutionary system of Linnean categorical ranks (de Queiroz and 
Gauthier 1990, 1992, 1994). In his general broadside against the 
Frost and Etheridge (1989) paper, Lazell (1992) has muddled these 
three different issues, possibly throwing the baby out with the 
bath water. A fruitful approach might be to consider iguanian 
systematics generally, and the Frost and Etheridge (1989) study 
specifically, in light of these separate issues. 

Phylogeny Reconstruction 

Evolution is the unifying principle of biology and, as Frost and 
Etheridge (1993) pointed out, each lineage has an evolutionary 
history (phylogeny) that exists whether or not we attempt to 
discern it, or whether or not we do so accurately. There is now an 
overwhelming consensus among biologists that phylogeny re-
construction is central to virtually all aspects of comparative, 
evolutionary biology (Brooks and McLennan 1991; Harvey and 
Pagel 1991; Lauder 1981, to name only a few). Therefore, phy-
logeny reconstruction is not only an end in itself, but is the 
necessary starting point for many evolutionary questions. Seen in 
this light, any rigorous attempt to reconstruct phylogeny is laud-
able. Therefore, Lazell's (1992:109) initial question of "why—what 
good does it do" indicates a failure to appreciate the fundamental 
importance of Frost and Etheridge's (1989) attempt to reconstruct 
the phylogeny of Iguania and that the fragmentation of the tradi-
tional family Iguanidae into several, less inclusive taxa follows 
directly from this attempt. Therefore, we need to separate the 
attempt to delimit monophyletic groups from the taxonomic 
decisions based on the results. My sense is that Lazell (1992) (and 
possibly other herpetologists) is so upset by Frost and Etheridge's 
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(1989) taxonomy, that he fails to recognize the service they have 
done by tackling the phylogeny of an historically refractory group. 
The identification of monophyletic groups, no matter how unre-
solved the relationships among them, can only be applauded. 

In terms of methodology, I have already pointed out that even 
so steadfast a supporter of "evolutionary taxonomy" as Ernst 
Mayr has capitulated on the point of phylogeny reconstruction. 
The recognition that phylogeny must be inferred from synapo-
morphy (shared derived features; Hennig 1966) is almost uni-
versally accepted by practicing systematists, as Frost and Etheridge 
(1993) have pointed out. Lazell's (1992) use of "gestalt" for "group-
ing" species is truly anachronistic and can no longer be abided. 
Certainly gestalt is useful in field identification, but it is anathema 
to phylogeny reconstruction. There are countless examples to 
illustrate this. I conclude that Lazell's (1992) criticism of Frost and 
Etheridge's (1989) cladistic approach is without basis. 

What about his criticism of their characters? Character analysis 
is the soft underbelly of all systematic studies and is always 
vulnerable to attack. Cladists may be paying the price for years of 
published polemics that touted the new systematic methodology 
as an "objective" science. The heavy reliance of cladistics on 
computer analysis and its associated jargon has done little to 
diminish this perception. However, relative to previous methods, 
there is certainly truth to dadists' claims of rigor. Nonetheless, a 
computer analysis is only as good as its character analysis. And at the 
heart of any character analysis is investigator subjectivity. Subjec-
tivity is perhaps most apparent at the earliest stages of the analy-
sis: what is a character? Most of Lazell's (1992) criticisms fall into 
this category. We can rarely identify with certainty a single, 
heritable unit that could reliably be called a character. Such a unit 
might be atomized into three putatively independent bits of 
morphology (characters) by the investigator such that a particular 
hypothesis of relationship is three times falsely strengthened (we 
have more confidence in a Glade supported by three characters 
than in one supported by a single character). The opposite is also 
true (one "character" might actually represent three independent 
bits). In the face of no opposing evidence, we assume that charac-
ters are independent and hope that, in any case, enough "good" 
characters will outweigh such hidden redundancy. Since we 
cannot judge the quality of a character (i.e., its "phylogenetic 
signal") except in light of a phylogeny, we can never test our 
assumptions directly, only indirectly by their congruence with 
other character sets. 

I digress to this extent because I believe that we have made too 
much of objectivity in systematic analyses. Character analysis, 
and therefore systematics, will always be subjective to some extent. 
I think that workers such as Lazell (1992) react to the impression of 
objectivity projected by some cladistic studies. Lazell (1992) is 
right to nit-pick because it is only through a truly thorough 
understanding of the morphology and all its manifestations that 
meaningful character analysis is possible. Frost and Etheridge 
(1993) concede that some of their characters might be more vari-
able than initially described, although they dispute most of Lazell's 
(1992) specifics. They also agree with the need for rigorous char-
acter analysis. In any case, I believe that this is the most construc-
tive plane on which to base criticism, because controversy in the 
realm of characters, first, is usually resolvable and second, gener-
ates greater breadth and depth of knowledge of the phenotype 
and therefore can only advance our understanding. The key point 
then, is not that character analysis is an objective process, but that 
the reporting of the character analysis is explicit so that dispute is 
possible! Thorough character description, description of multiple 
character states, the rationale for their attribution as plesiomorphic 
or apomorphic, and representation of the distribution of the states 
among all salient taxa are all hallmarks of cladistic studies, includ-
ing Frost and Etheridge (1989). Gestalt cannot accomplish this 
level of analytical rigor because it cannot be replicated among 
investigators. The mere fact that Lazell (1992) is able to dispute 

Frost and Etheridge's (1989) character analysis is a testament to 
the power of their study. While there might be room for disagree-
ment regarding particulars of Frost and Etheridge's (1989) charac-
ters, Lazell (1992) is unfair in his wholesale rejection of their study. 
It would be more useful to see him re-score their characters in a 
manner consistent with his own interpretation of the morphology, 
add a few additional characters, justify his decisions with suffi-
cient information (so that others might dispute him) and redo the 
analysis. Then we might have the basis for a real controversy. 
Until then, we have only an expression of his dissatisfaction. 

Finally, Lazell's (1992) accusation of unreasonable emphasis by 
Frost and Etheridge (1989) on some characters (regarded, without 
support, by Lazell as trivial) and not others is thought-provoking, 
but as pointed out by Frost and Etheridge (1993), there is a vast 
literature, unacknowledged by Lazell (1992), on the pros and cons 
of character weighting, a controversy that continues to the present 
moment. Evolutionary taxonomists have long relied on "key 
characters," (a form of weighting), but one person's key character 
is another's trivial one. Arguments can be made against any 
weighting scheme, and it is perfectly reasonable that Frost and 
Etheridge (1989) did not judge the merit of their characters a priori. 

The irony is that Frost and Etheridge (1989) and Lazell (1992) 
have arrived at remarkably similar conclusions about the phy-
logeny of iguanians (so far as we know it): the chameleons form an 
undoubted monophyletic group; there is a second "group" of non-
chameleon taxa that comprises several recognizable (putatively 
monophyletic) subgroups, some traditionally "iguanid," others 
traditionally "agamid," the relationships among which are mostly 
unresolved. The apparent point of disagreement is that Lazell 
(1992) argues (but does not support) that the non-chameleon taxa 
form a monophyletic group, whereas Frost and Etheridge (1989) 
disallow this possibility, suggesting that some subgroups (tradi-
tional agamid taxa) are likely to be more closely related to chame-
leons than to other subgroups, and further point out that there is 
no evidence to support the collective monophyly of the remaining 
subgroups. In fact, even this difference fades upon scrutiny: Lazell 
(1992) uses the word "monophyly" (with reference to his 
"Iguanidae") in the traditional sense that includes the cladistic 
notion of paraphyly (Lazell 1992:109). As such, he allows that his 
"Iguanidae" may, indeed, be paraphyletic, as Frost and Etheridge 
(1989; 1993) suggest. Therefore, in terms of phylogenetic conclu-
sions (if not the methods used to arrive at them), the differences 
between Lazell (1992) and Frost and Etheridge (1989) are trivial. 
Given this similarity, controversy largely reduces to what to do 
with the putative, monophyletic taxa once we have them. In other 
words, we have identified the evolutionary units, now what and 
how are we to name them? 

Classification 

For Lazell (1992), the crucial aspect of a classification is its utility 
"for highly communicable information abouteasily identified groups" 
(Lazell 1992:111; italics added). This view, as compared to that of 
Frost and Etheridge (1989, 1993) represents a fundamental schism 
regarding the nature of the entities to be named—the basis of 
classification. For Frost and Etheridge (and cladists, generally), 
the entities to be named must be "recovered evolutionary units," 
monophyletic in the strict sense. For Lazell, they are phenotypi-
cally distinct groups, easy to tell apart. Some of the members of 
Lazell's group might be more closely related, in an evolutionary 
sense, to another group (i.e., paraphyletic) so long as the group is 
not composed of two or more separate lineages (i.e., polyphyletic). 
Therefore, Lazell (1992) names as a formal taxon his "Iguanidae" 
in full knowledge that some of its members may be more closely 
related to his "Chamaeleonidae" than to other members of the 
"Iguanidae." He bases this classification largely on "gestalt" and 
argues that it is more useful to him as a field biologist. 

I fully accept Lazell's (1992) cry for "utility" in classification, but 
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like Frost and Etheridge (1993), I cannot agree that utility is better 
served by a classification that obscures evolutionary history. 
While I concede that phenotypically uniform groups communicate 
something, what they communicate is only sensible in light of 
evolutionary history. As such, concepts such as evolutionary 
stasis, convergence, parallelism, adaptation, etc., arise from know-
ing how phenotypic traits are distributed across the phylogeny. 
Lazell's (1992) classification cannot accomplish this level of com-
munication. While his subjective dassification is of use to him in 
his individual efforts, it is less likely to be of use to another 
comparative biologist than is a cladistic classification represent-
ing accurately the evolutionary history of Iguania. These argu-
ments are now old. Cladists have long suggested that traditional, 
paraphyletic classifications could lead to erroneous evolutionary 
generalizations owing to their inaccurate representation of phy-
logeny. This fear has been realized, for example, very close to 
home in the literature on squamate sensory modes, in which false 
evolutionary conclusions followed directly on Camp's (1923) 
paraphyletic classification of the group (Schwenk 1994). 

In sum, Lazell (1992) argues that phenotypically uniform, easily 
identifiable groups are the most useful for recognition as formal 
taxa in classification, even though such taxa might not represent 
evolutionary history accurately, or may, at best, obscure it. Frost 
and Etheridge (1989, 1993) embrace cladistic doctrine which es-
chews the naming of paraphyletic taxa and therefore name only 
cladistically determined, monophyletic (in the strict sense) groups. 
They argue that a classification reflecting evolutionary history is 
the most useful. I concur with the latter view and point out that a 
cladistic classification is arguably of use to the greatest number of 
comparative biologists, is certainly the least ambiguous, and is 
demonstrably the least prone to evolutionary misdirection. 

Nomenclature 

It seems likely that many herpetologists will accept cladistic 
practices as thus far described but are, nonetheless, unhappy with 
Frost and Etheridge's (1989) taxonomy. This taxonomy is radical 
not because of the evolutionary entities (monophyletic units) 
identified, nor because of Frost and Etheridge's (1989) philosophy 
about which entities are to be named (which, after all, is standard 
practice; Frost and Etheridge 1993), but mostly because of the 
particular names chosen to represent the taxa and their elevation 
to family status. However, the names and family status follow 
directly from Frost and Etheridge's (1989) interpretation of the 
rules of nomenclature, as outlined by the International Code of 
Zoological Nomenclature (ICZN). Nonetheless, taxonomy is dy-
namic and it is heuristically useful to consider alternatives to the 
taxonomy proposed by Frost and Etheridge (1989). 

(i) The hybrid approach.—The recognition of several monophyletic 
groups within the Iguania is not a recent finding, stemming from 
the early work of Etheridge and others (Etheridge 1959, 1964, 1966; 
Etheridge in Paull et al. 1976; Etheridge and Williams 1985; Savage 
1958) and given cladistic legitimacy by Etheridge and de Queiroz 
(1988) and Frost and Etheridge (1989). These works promoted 
common usage of a series of informal names designating the 
various groups (e.g., anolines, sceloporines, etc.) which came to be 
widely regarded as subfamilies within the family "Iguanidae." 
When Frost and Etheridge (1989) elevated these (or very similar) 
groups to family status, most of these informal names were 
eliminated, as directed by rules of priority, and the ICZN. Frost 
and Etheridge (1989), themselves, acknowledged that this aspect 
of their work would be most controversial. The new names 
(Polychrotidae, Phrynosomatidae, etc.) disrupted decades of com-
mon usage based on reference to Etheridge's original, informal, 
"subfamily" epithets and might, therefore, be argued to be "desta-
bilizing " As one of the foremost objectives of the ICZN is to 
promote stability, it is conceivable that an appeal could be made 
to recognize as formal family names the previously informal  

subfamilial epithets by addition of the Linnean family ending, - 
idae. As such, Polychrotidae would become Anolidae (preserving 
the sense of "anoline") and Phrynosomatidae would become 
Sceloporidae (sceloporine), etc. This is a hybrid approach in the 
sense that it accepts the cladistic conclusions of Frost and Etheridge 
(1989) and use of the ICZN, but at the same time seeks to retain the 
association between existing names and the Glade with which they 
have previously been identified (de Queiroz and Gauthier 1992; 
see below). There is a formal appeal process for such exceptions to 
ICZN rules and stability is one of the principal criteria on which 
exceptions are allowed. In any case, one would still end up with 
multiple families where previously there were three, a result 
unlikely to please many, including Lazell. 

(ii) The metataxon approach.—Relationships among the recog-
nized groups within Iguania remain obscure owing to contradic-
tory or equivocal evidence (Etheridge and de Queiroz 1988; Frost 
and Etheridge 1989; Williams 1988). In their study of squamate 
relationships, Estes et al. (1988) accepted the monophyletic taxa 
identified by Etheridge and de Queiroz (1988) and could not, 
themselves, find convincing evidence of "iguanid" and "agamid" 
monophyly. They represented this ambiguity by designating 
these families metataxa, denoted by an asterisk next to the family 
name (e.g., Iguanidae* and Agamidae*). This convention was 
adopted by Gauthier et al. (1988) and these workers for higher taxa 
and the concept was then extended to species (metaspecies) by 
Donoghue (1985) (note that Donoghue's paper was published first 
owing to delay in publication of the Gauthier et al. and Etheridge 
and de Queiroz manuscripts). Kluge (1989) disputed use of the 
metataxon convention for taxa in which evidence for monophyly 
is contradictory, as opposed to absent. In other words, any evidence 
of paraphyly would eliminate the possibility of monophyly, even 
if the characters indicating paraphyly are contradictory (incon-
gruent). Kluge (1989) suggested that, in any case, cladistic conven-
tions already exist for such situations (when polytomies result 
from character incongruence), namely conventions 4 and 6 of 
Wiley (1981), which place such taxa within a classification as sedis 
mutabilis, or written with shutter quotes and marked incertae sedis 
(see Wiley [1981] for details). In making the latter suggestion 
(convention 6), Wiley (1981) was simplifying Patterson's (1973) 
earlier method of using parenthetical codes next to taxon names in 
a classification to denote mono-, para-, and polyphyletic taxa, and 
taxa of unknown status. In so doing, Wiley (1981) lumped together 
known para- and polyphyletic taxa, on the one hand, with taxa of 
unknown status. Thus, the metaxon situation (for taxa of un-
known status; Patterson's [1973] code, RIO is actually obscured 
by the shutter quote/incertae sedis convention. According to de 
Queiroz (in litt.), the sedis mutabilis convention reflects unresolved 
relationships among several taxa (i.e., polytomies) and the incertae 
sedis convention reflects the uncertain position of a taxon within a 
higher taxon, but neither reflects the uncertain monophyletic 
status of an individual taxon, i.e. the metataxon convention. 

Kluge (1989:293) further argued that the metataxon convention 
(as applied to higher taxa) was overly conservative (contra Frost 
and Etheridge 1993) and potentially constraining, and that it 
"merely describes a fact about our ignorance." However, this is 
exactly the intention of the metataxon concept: to call attention to 
our ignorance about the status of a taxon. 

The metataxon convention and Kluge's (1989) paper are im-
portant to consider because the latter is central to Frost and 
Etheridge's taxonomic decision-making. Following Kluge (1989), 
they rejected the metataxon status of Iguanidae* because there is 
character incongruence (contradictory evidence of paraphyly). 
They rejected metataxon status of Agamidae* because it "is not 
consistent with recovered historical relationships" (Frost and 
Etheridge 1989:29). It is for these reasons that they chose to 
recognize as families, sedis mutabilis, the largest taxa for which 
they had reasonable evidence (a strict consensus tree) of mono-
phyly. Once this decision was made, Frost and Etheridge (1989) 
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used the traditional rules of zoological nomenclature (e.g., the 
principles of synonomy and priority) and the Linnean system of 
categorical ranks, resulting in a highly non-traditional classifica-
tion. 

As I indicated above, taxonomic conventions are not writ in 
stone. For example, one might question Kluge's (1989) restriction 
of metataxa to groups for which there is merely the absence of 
synapomorphy. Given contradictory evidence of paraphyly (the 
situation with "Iguanidae"), monophyly of the taxon might be just 
as likely as paraphyly, despite the present lack of evidence. 
Character incongruence is a common phenomenon. Do we dis-
miss the possibility of monophyly in the face of it? I have shown that 
Wiley's (1981) conventions do not precisely distinguish this situ-
ation. The metataxon convention, using preexisting names (the 
approach of Gauthier et al. [1988] and Estes et al. [1988]) might 
more accurately reflect our current understanding of iguanian 
relationships while simultaneously promoting taxonomic stabil-
ity. The asterisk tells us, "don't mistake this for a monophyletic 
group; relationships within this taxon need to be investigated 
further," and it does this while preserving names that most 
workers are familiar with. Such stability of names is usually 
considered desirable, so long as it does not violate known evolu-
tionary history (which is true at least for Iguanidae*). I am not 
convinced, as is Kluge (1989), that the metataxon convention will 
necessarily have a chilling effect, tending to preserve the status 
quo. 

(iii) The phylogenetic taxonomy approach.—Recent papers by de 
Queiroz (1992) and de Queiroz and Gauthier (1990, 1992, 1994) 
propose a radical departure from traditional practices by deriving 
all taxonomic principles and methods, including those of syn-
onymy and priority, from the central tenet of common evo-
lutionary descent. They show clearly that many aspects of the 
Linnean system are not compatible with an evolutionary world 
view and demonstrate that a truly phylogenetic nomenclatural 
system will have to dispense with many long-held notions. Under 
their system, taxon names would be very stable because they are 
defined on the basis of common ancestry and not Linnean catego-
ries (de Queiroz and Gauthier 1994). Rules of priority and 
synonomy would not force abandonment of names traditionally 
associated with particular lineages, as has occurred with Frost 
and Etheridge (1989). Both de Queiroz and Gauthier are squamate 
systematists (Etheridge and de Queiroz 1988; Gauthier et al. 1988; 
Estes et al. 1988 and other papers) and use the problem of iguanian 
relationships to illustrate some of their proposals. They note that 
in a phylogenetic taxonomy, the name Chamaeleonidae would 
continue to be associated with the undisputed monophyletic 
taxon with which it has always been associated and that the Glade 
formed by the "agamid" taxa (Agaminae and Leiolepidinae of 
Frost and Etheridge [1989]) plus chameleons would be named 
Acrodonta, the name historically associated with that Glade. In 
contrast, in Frost and Etheridge's (1989) taxonomy (based on the 
traditional use of the Linnean system), Chamaeleonidae is equiva-
lent to "Acrodonta" and therefore includes the traditional agamids, 
a highly non-traditional usage. Thus, greater taxonomic stability 
would ensue in the "phylogenetic taxonomic" system, even given 
Frost and Etheridge's (1989) phylogenetic condusions. Such 
stability extends to the fact that lumping and splitting, the latter 
particularly characteristic of cladistic classifications and deplored 
by Lazell (1992), would be avoided (de Queiroz and Gauthier 
1994). 

The proposals of de Queiroz and Gauthier will, undoubtedly, 
be hugely controversial. One cannot overturn deeply entrenched 
practices painlessly. However, in my opinion their suggestions 
need to be considered seriously by all comparative biologists. I 
urge the readership of Herpetological Review, systematists and non-
systematists alike, to evaluate "phylogenetic taxonomy" them-
selves. The pay-off for iguanian systematics specifically and the 
field of systematics generally is potentially great. Indeed, if ac- 

cepted, "phylogenetic taxonomy" would obviate most of the 
discussion herein; questions of paraphyly and metataxa would be 
things of the past, as would an Iguania comprising nine families 
(de Queiroz and Gauthier 1994)! 

Conclusions 

What is clear is that we are in a difficult and undoubtedly 
protracted transitional stage in systematic biology. We have seen 
cladistics become preeminent among practicing systematists, de-
spite persistent resistance (e.g., Lazell 1992). Lazell (1992) not-
withstanding, the battle is won and biologists must adapt or be 
peripheralized. However, in the arena of classification and no-
menclature, there is much to discuss. The newly proposed system 
of phylogenetic taxonomy (de Queiroz and Gauthier 1992, 1994) 
may be the next battlefield. 

Although I disagree with most of Lazell's (1992) particulars, I 
share with him a certain dissatisfaction with the iguanian taxon-
omy proposed by Frost and Etheridge (1989). I am not persuaded 
by the arguments against the metataxon convention that would 
have allowed traditional family names to stand until the weight of 
evidence showed otherwise. I am not convinced that use of formal 
family names for traditional "iguanid" taxa, rather than informal 
names, helps us to understand better evolution within Iguania, so 
long as we are clear about their monophyletic status. However, 
these feelings are moot; Frost and Etheridge's (1989) taxonomy 
will stand or fall depending on usage. Its widespread acceptance 
in the comparative literature indicates that it is here to stay. 

It is possible that a rigorous phylogeny of Iguania will elude us. 
This terrible possibility stems from the fact that fragmentation and 
speciation of ancestral iguanians may have occurred over a geo-
logically short period of time and in a geographically contiguous 
area (Williams 1988). Given virtually simultaneous origin of some 
or most of the major groups within Iguania, we should expect few 
clear synapomorphies. The situation is analogous to the origin of 
the mammalian orders which, to this day, defy unambiguous 
cladistic resolution (e.g., Novacek 1992). The possibility is that 
contradictory character distributions and unresolved polytomies 
reflect the reality of the origin of the group (Schwenk and Williams 
1989; Williams 1988). Cladistic resolution might be beyond the 
sensitivity of current morphological and molecular techniques. 
We must bear this possibility in mind while searching ever deeper 
for phylogenetic clues. 

I have attempted here to clarify some of the issues, as I see them, 
surrounding current controversy regarding iguanian taxonomy. I 
conclude that Lazell's (1992) critique of Frost and Etheridge's 
(1989) methodology is not supportable and suggest that rigorous 
character analysis is the proper avenue of future investigation. I 
share with Lazell (1992) some uneasiness about the Frost and 
Etheridge (1992) taxonomy. I have tried to show, however, that 
their taxonomy is consistent with current practices, yet is not the 
only possible outcome. To this end I have explored alternative 
strategies for dealing with Frost and Etheridge's (1989) phyloge-
netic results, if only for heuristic purposes, since their classifica-
tion is a fait accompli. Finally, I conclude that a new phylogenetic 
taxonomy (sensu de Queiroz 1992; de Queiroz and Gauthier 1990, 
1992, 1994) is sensible and desirable and urge consideration of its 
proposals. 
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TECHNIQUES 

Fish Tags For Observing 
Free-ranging Rattlesnakes 

A field study in February 1990 on movements of free-ranging 
Crotalus adamanteus in Jasper County, South Carolina evaluated 
the use of fish tags for identifying rattlesnakes. Tags needed to be 
clearly visible at 10 m with binoculars. In addition, each tag 
needed to contain an address for its return and notification of the 
researcher in the event the rattlesnake was captured or killed. 

Ferner's (1979) review of marking techniques for amphibians 
and reptiles offered several possible methods, including Pendle-
bury's (1972) method of attaching colored vinyl discs to the second 
proximal rattle segment. This would have allowed for identi-
fication from a distance, but it would not have provided for the 
inclusion of a return address. 

Floy Tag and Manufacturing (P.O. Box 85357, Seattle, Wash-
ington 98105, USA) provided external tags of opaque, flexible 
plastic (1.5 x 0.5 cm). A hole drilled at each end allowed a 
monofilament line to be threaded through the holes, looped 
between the two proximal rattle segments, and knotted as close to 
the tag as possible (Fig. 1). Excess line was clipped off, and the 
knots were secured using a single drop of SuperglueTM. The tags 
were imprinted with sequential identification numbers on one 
side and an address and telephone number on the opposing side. 

FIG. 1. Installation of fish tag on proximal rattle of Crotalus adamanteus. 

During the first two months of this study, a total of five small 
(51-86 cm rt.) Crotalus adamanteus were tagged. Three snakes 
were not observed again and one was verified by returned tag as 
having been killed. One snake, tagged on 7 February 1990, was 
captured and measured 16 mo later on 10 May 1991. This indi-
vidual still had the tag attached and had increased its length by 23 
cm, demonstrating a potential field use of this identification 
method with rattlesnakes. An exact life-span of the tags could not 
be determined, but it may be possible that with occasional re-
placement of the monofilament line, these tags may remain func-
tional for several years before they are either removed by rattle 
breakage or disappear with the segmental growth of the rattle by 
shedding. 
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HERPETOLOGICAL HUSBANDRY 

Captive Management And Breeding Of 
Cuora aurocapitata (Testudines: Emydidae) 

The increase in Chinese turtles in the pet trade since 1985, 
mainly through the efforts of the Hong Kong animal trader Mr. 
Shiu, has resulted in the availability and the description of several 
new species. One of these, Cuora aurocapitata (Luo and Zong 1988), 
is a beautifully colored species that is known only from Nanling 
County, Anhui Province, China, some 300 km west from Shang-
hai. This species is closely related to Cuora pani (Song 1984). The 
latter occurs more inland in Shaanxi Province and differs in color 
pattern from C. aurocapitata. It has been suggested that C. 
aurocapitata may be a subspecies of C. pani (McCord and Iverson 
1991). Here, the results of four years of experience with this 
species in captivity is reported. 

A pair of C. aurocapitata was obtained via the pet trade in 
January 1989. Male #1 had a straight-line plastron length (PL) of 
10.0 cm and weighed 168 g. Female #1 had a PL of 11.9 cm and 
weighed 275 g. A second pair of C. aurocapitata was obtained in 
June 1990. Male #2 measured 12.1 cm PL, weighed 275 g, and was 
missing the portion of the tail posterior to the cloaca. Female #2 
measured 14.7 cm PL and weighed 530 g. Microscopic examina-
tion of their feces revealed the presence of amoebae; treatment 
followed with metronidazole (Flagyl, Rhone-Poulenc) 35 mg/kg 
orally for 10 days. 

The first pair was kept in a tank with a water basin measuring 
100 X 40 X 20 cm, and an island measuring 40 X 30 cm. Water 
temperature averaged 22°C. Under a heating lamp mounted 
above the island the temperature was 27°C. The second pair was 
kept in a similar tank at first, but because the male was extremely 
aggressive toward the female he was kept separately in a small 
tank and introduced to both females approximately 1-2 days 
every six weeks to encourage mating. Aggressive behavior con-
sisted of biting limbs, head, and shell, and chasing other turtles. 
Female #2 occasionally exhibited aggression, but could be kept 
together with other turtles without major difficulties. Male #1 was 
also placed with female #2 occasionally to facilitate mating, as was 
male #2 with female #1. They are kept together with other Asian 
turtles: Annamemys annamensis, Chinemys reevesi, Chinemys 
nigricans, and Sacalia bealei "quadriocellata." They were exposed to 
11 h light and 13 h darkness, with the only variation in daylight 
length being the light coming in through a south-facing window 
in the room. The animals were fed twice a week on meat mixed 
with a multivitamin-mineral preparation (Carmix, Hope Farms, 
The Netherlands), cat food (Brekkies, Effem b.v., The Nether-
lands), banana, strawberry, and shrimp. 

TABLE 1. Growth of hatchling Cuora aurocapitata. 

Weeks After Hatching 

Hatchling #1 Hatchling #2 

PL Weight PL Weight 

2 3.4 cm 10g 3.1 cm 4g 
8 3.6 cm 12 g 2.9 cm 7g 
18 4.0 cm 15 g 3.5 cm 12 g 
28 4.5 cm 20 g 4.1 cm 14 g 
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Courtship was not restricted to a particular time, but was 
observed all year. It is less intricate than that reported for Cuora 
trifasciata. Male courtship behavior consisted of approaching the 
female from the rear, followed by mounting. Once mounted, the 
male extended his very long neck and the female was bitten and 
held by her neck. Because of this, the female retracted her head, 
thereby making her cloaca more accessible. Subsequently, the 
male would move downwards until his plastron rested on the 
posterior part of the female's carapace. In this position, penetra-
tion was attempted, and sometimes took place. With successful 
penetration the male would release his neckbite on the female and 
withdraw his legs from her carapace, after which he was attached 
to her only by his penis. Mating took place in this position. 

On 31 July 1992 one egg was found in the water basin, while 
female #1 was trying to find a nesting site on land by exploring the 
island and "smelling" the substrate. She was injected with 60 mg/ 
kg of calcium (Calcium Sandoz) subcutaneously in the rear leg 
followed by 80 mg/kg two hours later, and subsequently with 6 
IU /kg of oxytocin (Piton-S, Organon) intramuscularly one hour 
thereafter. One hour later one egg was laid, and hour and a half 
after the administration of oxytocin another egg passed. On 11 
August 1992 female #2 was remarkably restless, and palpation of 
the inguinal regions revealed the presence of eggs. The next day, 
80 mg/kg of calcium was given followed by the same dose one 
hour later, and 6 lU/kg of oxytocin one hour thereafter. One hour 
later an egg was laid, and 1.5 h later another egg passed. Twelve 
days later a third egg was laid. The eggs were hard-shelled and 
oval. Eggs produced by female #1 measured 39 X 21 mm; those 
from female #2 measured 42 X 24 mm. All eggs were put in moist 
peat and incubated at 28°C and 95% relative humidity. The 3 eggs 
produced by female #1 showed no signs of development, eventu-
ally became moldy, and were discarded. Of 3 eggs laid by female 
#2 the first two appeared to be fertile, as a white band developed 
in the middle of the eggs after 3 days of incubation. After 64 days 
the two developing eggs showed some cracks at one of the poles. 
Two days later the hatchlings had opened the eggs with their egg 
tooth and forelimbs. One hatchling had a large yolk sac which 
could be seen through the hole. To avoid suffocation in albumen 
and other egg fluids, the animal was removed from the egg on day 
66. It was a very small turtle (31 mm PL, 4 g) with a yolk sac ca. 1 
cm in diameter. The animal was placed on a wet tissue and within 
a few hours the yolk sac had fallen off. The other animal hatched 
on day 67 and was considerably larger (34 mm PL, 10 g). 

One day after hatching, both animals were placed on soaked 
peat with a little water pan, and 11 days later they were put in an 
aquarium measuring 20 X 12 cm with 1.5 cm of water. Some weeks 
later the water level was raised to 5 cm and a flat stone was 
introduced into the aquarium that provided a platform with a 
water depth of 2 cm. The smaller animal was more active and ate 
within a few days of hatching, whereas the other initially refused 
food during the first days. The animals are presently kept at a 
temperature of 25°C during the day and 20°C at night. They are 
fed three times a week on beef heart, cat food ("Brekkies"), or 
shrimp. Growth of the hatchlings is shown in Table 1. 

Our experience indicates that C. aurocapitata is relatively easy to 
manage in captivity. The animals thrive, mate, and females pro-
duce fertile eggs when kept in small turtle tanks at moderate 
temperatures. Nanling County in Anhui Province, the type local-
ity of this species, has a subtropical climate with a mean winter 
temperature of 5°C and summer temperature of 26°C (Hildebrand 
1989; Liangxing 1983). It has yet to be determined whether re-
production can be repeated under these circumstances, or whether 
these animals need a period of hibernation. The young are vora-
cious feeders, grow quickly, and appear healthy. The smaller of 
the two neonates has shown a more rapid growth rate. Eighteen 
weeks after hatching it had increased its body weight by 300%, 
while the other hatchling had an increase in weight of 150% at that 
time. 

FIG. 1. Hatchling Cuora aurocapitata. 
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RECENT POPULATION CHANGES 

Recent Population Changes provides an outlet for anecdotal or mini-
mally documented information on local extinctions or regional population 
changes. These reports could be valuable historic indications that might 
enhance our understanding of very long term (>20 yrs) population trends 
and changes in distribution patterns. 

Manuscripts should be submitted directly to the editor of this section: 
Ralph W. Axtell, Department of Biological Sciences, Southern Illinois University, 
Edwardsville, Illinois 62026, LISA. 

Factors In The Decline Of Varanus indicus 
On Guam, Mariana Islands 

The mangrove monitor (Varanus indicus) is a large lizard (to 1.5 
m total length on Guam) that has a range encompassing extreme 
northeastern Australia, New Guinea, and the Solomon, Palau, 
Caroline, Marshall, and Mariana Islands. Some of these popula-
tions may be either pre-historic (Mariana Islands) or historic 
(Marshall, Palau, and Caroline Islands) human-aided introduc-
tions (G. Rodda, pers. comet.; Uchida 1966). The only monitor 
species in the Mariana Islands is V. indicus and the best studied 
populations occur on Guam where reproductive ecology 
(Wikramanayake and Dryden 1988), behavior (McCoid and 
Hensley 1991), observations on reproduction (McCoid 1993a), 
natural history (McCoid and Hensley 1993), and food habits 
(Dryden 1965) have been described. A unique attribute of the 
Mariana Islands is that these are the only U.S.-flagged areas where 
monitors occur; Guam is a U.S. Territory and the Northern Mariana 
Islands (all islands north of Guam) is a Commonwealth (CNMI). 

While we have no direct estimates of monitor populations in the 
past, Dryden (1965) inferred that relatively dense populations 
were present on Guam. Most of the 86 monitors killed in his study 
(September 1962 to April 1964) were from the Northwest Field 
area of Guam. Method of collection was to drive along the exten-
sive abandoned runway systems and shoot visible monitors. 
Although accurate records were not kept, surveys in Northwest 
Field (1988 through early 1992) by various Guam Division of 
Aquatic and Wildlife Resource (DAWR) personnel did not reveal 
as many sightings as was inferred by Dryden's data. Our sightings 
of V. indicus on Northwest Field corroborate the DAWR sightings 
and indicate that V. indicus was far less common than in the early 
1960s. Additional data suggesting an overall decline in monitor 
populations were the number of phone calls (between 1988 and 
early 1992) to DAWR reporting sightings of monitors by long-time 
residents of Guam. Most of these calls were prompted because 
these people had apparently not seen a monitor in a number of 
years. These two lines of evidence suggest that monitor popula-
tions have declined on Guam since the early 1960s. Monitors also 
appear to be missing from moderately to heavily urbanized areas 
and exhibit lowered densities in lightly urbanized areas. 

A number of factors are probably contributing to the perceived 
decline in monitor densities on Guam. These include, but may not 
be limited to, changes in the prey base, effects of urbanization, and 
the effects of introduced species. In order to place this decline in 
perspective, two islands with differing pressures and conditions 
with respect to monitor populations were examined. We com-
pared monitor populations on Guam to Rota, the southernmost 
island in the CNMI and Guam's closest neighbor. These two 
islands differ in size (540 km 2  vs. 85 km2), human population 
(140,000 vs. 2500), and the number of automobiles (108,000+ vs. 
<1000). 

Prey Base.—McCoid and Witteman (1993) examined changes in 
the prey base (arthopods, gastropods, and vertebrates) since the  

1960's and found major shifts in the dominant prey categories. 
They found that although substantial changes had occurred, these 
shifts probably happened in parallel on both Guam and Rota. 

Urbanization.—We surveyed on both Guam and Rota by record-
ing localities of DOR individuals. DOR monitors were recorded 
over a two year period (September 1988 to October 1990) in 
southern Guam on a 20.2 km section of highway spanning both 
urban and non-urban regions. This section of highway was driven 
twice daily between 0700 and 0800 h and 1700 and 1800 h. DOR 
monitors were recorded on Rota between October 1989 and Feb-
ruary 1991, but surveys were conducted at irregular intervals. A 
regular circuit was not driven and distances traveled were much 
less than the survey route on Guam. Despite these irregular 
survey techniques and a shorter sampling period (16 months vs. 
25 months) 18 monitors were recorded on Rota, while 28 were 
recorded on Guam. 

To view the effects of human populations on monitor distribu-
tion on Guam, we plotted, from our survey route, DOR V. indicus 
with respect to urban areas on Guam. Of the 28 monitors, 19 were 
associated with non-urban areas. An area was arbitrarily judged 
urbanized if there was a permanent human dwelling in the 
immediate vicinity or if substantial habitat alteration, such as a 
golf course, was present. Approximately half of the survey route 
was judged non-urban. This pattern was tested with an adjusted 
X2(.10[1]) test (X2adj = 2.89) and found significant at the 0.10 level. 
Because of the low human density on Rota, the relationship of 
monitors to urban areas there was not tested. 

Although DOR data from the two islands are not statistically 
comparable with respect to human occupation, an index of ve-
hicular impact can be generated. Vehicles from several villages 
along the Guam survey route (Inarajan, Malojloj, Talofofo, and 
Yona) represented the bulk of traffic. Populations in these villages 
totaled ca. 6000 people. Proportionately, there would be about 
4600 automobiles associated with these villages and an estimated 
half would be involved in travel daily, yielding an overall kill ratio 
of 0.012 monitors/auto. On Rota, assuming that only half of the 
automobiles were involved in daily travel, the DOR ratio is 0.036 
monitors/auto. Additionally, automobile traffic travels at much 
higher speeds on Guam (50 to 70 MPH vs. 30 to 50 MPH on Rota) 
(pers. obs.). Presumably, higher traffic speeds would cause more 
DORs. However, since we see proportionately fewer DORs on 
Guam (about 1 /3 of Rota), we view this as evidence for a less dense 
population of monitors on Guam. 

Beside human activities and automobile usage in urban areas, 
perhaps other effects of urbanization can be discerned on Guam. 
In the southern Mariana Islands, monitors are viewed as agricul-
tural pests. Many farmers relate stories about predation by moni-
tors on domesticated fowl (Fritts and McCoid 1991; Wiles et al. 
1990). Because of this attitude, many people rely on trapping, 
shooting, and poisoning to eliminate monitors around their prop-
erty. Additionally, there is a closet enterprise on Guam that 
supplies monitors to an ethnic group as a traditional food 
(Auffenberg 1988). Large (>1.2 m), live monitors can be sold to this 
group for as much as $100.00. 

Introduced Species—The southern Mariana Islands have been 
plagued with a number of recent introductions that have irrevo-
cably reshaped the faunal and floral face of the islands (see 
Muniappan et al. 1991). Introduced species that are known to have 
impacted or are suspected of impacting monitor populations are 
the brown tree snake (Boiga irregularis) and (poisonous) toad (Bufo 
marinus). Both Jackson (1962) and Dryden (1965) indicated that 
monitor populations had decreased on Guam after the introduc-
tion of toads. A similar pattern was noted on Palau (Thyssen 1988) 
and Pohnpei (Jackson 1962). Uchida (1966) mentioned that B. 
marinus had been considered for introduction to control monitor 
populations in the western Caroline Islands. All these authors 
noted that V. indicus would prey on these conspicuous toads. 
Populations of B. marinus occur in the southern Mariana Islands 
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(Rodda et al. 1991; McCoid 1993b). This species probably still 
plays a major role in limiting V. indicus as recent surveys indicated 
B. marinus densities as high as 35 adult toads/ha in non-urban 
areas (G. Rodda, pers. corn.). Rodda et al. (1992) recorded snake 
densities as high as 100 per hectare on Guam, and Savidge (1988) 
recorded V. indicus as a prey item of B. irregularis. Larger snakes (> 
1.5 m total length) are generally associated with urban areas on 
Guam (McCoid 1989) and may, because of size, be more likely to 
prey on monitor lizards, perhaps accounting for some of the 
lessened densities of monitors observed in urban situations. There 
is no established population of B. irregularis on Rota (McCoid and 
Stinson 1991). 

Other introductions are feral mammals (dogs, cats, and pigs) 
that have reached substantial densities in the southern Mariana 
Islands. On Guam, the Department of Public Health and Social 
Services estimated that feral dogs had, at one time, reached a 
population of 30,000. Impacts on other vertebrates are poorly 
understood but there are reports of feral dogs killing domesti-
cated fowl, deer, pigs, and monitors. There is no information on 
the number of feral dogs on Rota. Population estimates of feral cats 
for the southern Mariana Islands are not known but were fre-
quently encountered on Guam and Rota. In other areas with feral 
cats, enormous damage to wildlife has been reported (Mitchell 
and Beck 1992). Conry (1989) noted that while feral pigs on Guam 
did consume reptiles, animal protein formed a relatively minor 
component of their diet. However, since 1980, feral pig popula-
tions on Guam have undergone a dramatic increase (Corny 1989). 
Feral pigs were not known from Rota until 1991 (C. Rice, pers. 
comm.). 

It is likely that a suite of factors have contributed to the decline 
of monitors on Guam. Islandwide population declines may be 
attributable to the introduction of B. marinus. Other feral and 
introduced species have likely played lesser roles in widespread 
and localized declines of monitors on Guam. Local extirpations 
are probably due to the degree of urbanization. 

While it is unlikely that V. indicus will be completely extirpated 
from Guam, it is likely that this species will experience further 
restriction of range to areas that are currently undeveloped, 
federally or territorially protected, or have little development 
potential. It is also likely that V. indicus will suffer decreasing 
population levels in all remaining areas of occurrence in the 
southern Mariana Islands. 
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Pseudacris cadaverina (California Treefrog). Illustration by Tim Manolis. 
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NATURAL HISTORY NOTES 

Instructions for contributors to Natural History Notes appear in 
Volume 25, number 1. 

CAUDATA 

SIREN LACERTINA (Greater Siren). DIET. Although Siren 
lacertina is generally regarded as an opportunistic feeder on a 
variety of invertebrates, small fish, and plant matter, several 
authors have reported that mollusks are important in the diet. 
Hamilton (1950. Nat. Hist. Misc. 62:1-3) reported that "large 
individuals of Siren feed principally upon snails and insects" and 
that a "large Siren lacertina often contains a half pint of snails." 
Burch and Wood (1955. Copeia 1955:255-256) reported finding 
138 mollusks of five species in the stomach of a single adult (369 
mm SVL) S. lacertina from Virginia; 120 (87%) of these were of the 
sphaeriid clam Musculium jayense. Duellman and Schwartz (1958. 
Bull. Florida State Mus., Biol. Sci. 3:181-324) examined stomachs 
of 9 S. lacertina from southern Florida and found 18 insects, 2 
crayfish, and 1 small fish, but they found no mollusks. 

While electroshocking on 16 Apri11992, personnel of the Florida 
Game and Fresh Water Fish Commission collected a moderate-
sized (325 nun SVL, 481 cm TL; OF 86818) S. lacertina from Orange 
Lake, Alachua County, Florida. The abdomen of the specimen 
was obviously distended. Following several days in captivity, the 
siren passed shells from a total of 324 snails (323 Planorbella scalare, 
1 Physella pumila) and 1 clam (Musculium sp.). The P. scolare varied 
in size from 4.5 to 9.1 mm in maximum diameter. In addition to the 
mollusks, the excreta included a pair of crayfish gastroliths. This 
report confirms earlier findings that some Siren lacertina may prey 
heavily on mollusks. However, this specimen had taken primarily 
snails, whereas the Virginia specimen reported by Burch and 
Wood had preyed predominantly on bivalves. 

L. Mantini and R. A. Myers collected the siren and made it 
available. F. G. Thompson identified the mollusks. 

Submitted by PAUL E. MOLER, Florida Game and Fresh Water 
Fish Commission, 4005 S. Main Street, Gainesville, Florida 32601, 
USA. 

TARICHA TOROSA (California Newt). DIET. Adult California 
newts typically feed on earthworms, insects, snails, and other 
small invertebrates (Stebbins 1972. California Amphibians and 
Reptiles. Univ. of California Press, Berkeley, 152 pp.). Other 
studies have found that adult newts cannibalize egg masses and 
larvae (Kaplan and Sherman 1980. J. Herpetol. 14:183-185.; Kats et 
al. 1992. Herpetol. Rev. 23:7-8; Elliott, Kats, and Breeding, unpubl. 
data). 

On 4 June 1993 we used water lavage to flush the stomach of a 
female newt (6.5 cm SVL, 9.8 g) captured in a small, first order 
stream in the Santa Monica Mountains (Los Angeles Co., Califor-
nia). The contents of the stomach of this relatively small adult 
included several insects: 2 coleopterans, 1 lepidopteran, and 1 
plecopteran. In addition, we found 5 conspecific newt larvae (10-
15 mm TL) in the stomach contents. The most conspicuous animal 
found in the newt's stomach was a nestling bird. The small bird 
(0.30 g) was fully intact, including clearly visible wings, legs, and 
head. We often see Anna's hummingbirds nesting over stream 
pools. We assume that the newt preyed on the small bird after it 
fell from a nest above the stream pool. We believe this is the first 
record of a bird being found in the diet of a newt. 

Submitted by KIMBERLY HANSON, JON SNYDER, and LEE 
KATS, Natural Science Division, Pepperdine University, Malibu, 
California 90263, USA. 

ANURA 

B UFO PARACNEMIS (Sapo Rococo, Kururd GuazU, Sapo Buey). 
MALE REPRODUCTIVE BEHAVIOR. Wells (1977. Anim. 
Behay. 25:666-693) classified temporal patterns of anuran repro-
duction into two broad categories: prolonged breeding and explo-
sive breeding. I observed a chorus of Bufo paracnemis in order to 
examine fidelity of males to chorus sites and patterns of spacing 
among individuals. A total of 50 male B. paracnemis were marked 
in a temporary pond during eight occasions between October and 
December 1988 at Finca San Javier, 8 km S Joaquin V. Gonzalez, 
Salta, Argentina. The size distribution of the males was unimodal, 
with a mean SVL of 180.2 mm (N = 50; SD = 30.84, range = 150-240). 
Observations of male-male encounters and positions of calling 
sites were made during the activity period which usually lasted 
from 1900-0100 h. The number of individuals in the chorus varied 
on a nightly basis from 2 to 15 (N = 8; mean = 8.25; SD = 4.2). Some 
individuals failed to appear while others appeared for the first 
time. There was no correlation between body size and the number 
of nights toads were present at the pond (N = 50; r = 0.016; P > 0.25). 
The number of times an individual appeared at the pond during 
the study varied between one and eight (N = 50; mean = 2.3; SD = 
1.6). Calling sites of individual males changed among nights, but 
an individual always stayed at the same site during one night even 
after natural agonistic interactions with an intruder. 

Wells (op. cit.) postulated that male-male aggression without 
site attachment should lead to maintenance of inter-individual 
distances in a breeding chorus. I observed 11 naturally occurring 
agonistic interactions between males. The distance between com-
bating males was < 0.5 m on all occasions. A simple experiment 
was performed in the field. On four opportunities, males of similar 
size were placed on the site of a neighboring male to simulate 
invasion by an intruder. In all four cases the resident male force-
fully expelled the intruder. The intruder then returned to his 
initial site. In conclusion, B. paracnemis at my study site exhibited 
the characteristics of a prolonged breeder: breeding choruses 
occurred for more than a month; males called from stationary 
positions on a given night; and minimum inter-male spacing was 
maintained at the breeding pond. 

I thank L. A. Fitzgerald for encouraging me to carry out this 
work. M. L. Crump, F. B. Cruz, L. A. Fitzgerald, E. 0. Lavilla, R. L. 
Laurent, and G. Scrocchi gave helpful comments. 

Submitted by MARIA GABRIELA PEROTTI, Institute de 
Herpetologia,- Fundacion Miguel Lillo, Miguel Lillo 251, 4000 
Tucuman, Argentina. 

CROCODYLIA 

CAIMAN LATIROSTRIS (Broad Snouted Caiman). 
OMPHALOPAGUS TWINS. Within the Crocodylia, monozy-
gotic twins have been observed in Crocodylus porosus (Webb 1987. 
In Webb et al. (eds.), Wildlife Management: Crocodiles and Alli-
gators, pp 417-477. Surrey Beatty and Sons, Sydney), Crocodylus 
acutus (Neill 1971. Alligators, Crocodiles and their Kin. Columbia 
University Press, New York. 486 pp), and Alligator mississippiensis 
(Reese 1906. Anat. Anzeigen Jena 28:229-231). We report three 
occurrences of omphalopagus twins (fused at the umbilicus) 
(Lewis et al. 1992. Herpetol. Rev. 23:69-70) of Caiman latirostris, 
and describe some macroscopic features of these fusions. 

Case 1: A nest of 40 eggs was laid on 27 December 1991 at the 
Experimental Breeding Station, Ministerio de Agricultura y 
Ganaderia Argentina, Santa Fe, Santa Fe Province, Argentina. The 
egg containing twins was larger than typical (82 x 42 mm). After 
78 days of incubation at 30°C and 95% humidity, 31 eggs hatched 
or were manually opened. The egg containing twins was manu-
ally opened. Both twins were well formed but one was dead 
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Inside the egg, the twins were oriented in opposite directions. The 
live twin measured 18 cm 'IL and weighed 29 g, and the dead one 
was 17 cm TL and weighed 24 g. At age 10 mos the survivor was 
30.5 cm TL and weighed 124 g, much smaller than average 
caimans of this age reared in captivity (mean TL= 43 cm, SD = 5.6 
cm; mean mass = 325 g, SD = 151 g) (Larriera 1993. In Zoocria de 
los Crocodylia. Memorias de la I Reunion Regional del CSG de la 
IUCN. The World Conservation Union, Gland, Switzerland. ISBN 
2-8317-01-47-3). 

Case 2: A nest of 42 eggs was collected from the wild as part of 
the Monitoring and Restocking Program, Estancia el Lucero, San 
Cristobal District, Santa Fe Province, Argentina (29°55S, 60°50W) 
on 18 February 1992. After 20 days, 40 eggs hatched. One normal 
sized egg contained twins. One of the twins was well formed, 
alive, and measured 17 cm TL and weighed 33 g. A small mal-
formed live embryo was attached, but not viable. It was surgically 
separated and died. Two days later the other twin died. 

Case 3: A nest of 44 eggs was collected from the wild on 19 
February 1992, and after 40 days, 36 eggs hatched. One normal 
sized egg contained twins. They were alive and completely formed, 
but small, measuring 15 cm 'EL each and weighing 18 and 20 g, 
respectively. They were surgically separated, but both died one 
day later. 

In all three cases, twins shared the yolk and only one of the 
animals was still alive as of November 1993. The three cases of 
omphalopagus twins accounted for 0.26% of the total number of 
eggs (1166) collected during the 1991-92 season. 

Submitted by ALEJANDRO LARRIERA and ALBA IMHOF, 
CONVENIO INTA /MAGIC /MUPCN, By. Pellegrini 3100, Santa 
Fe-3000, Argentina. 

TESTUDINES 

CARETTA CARETTA (Loggerhead Sea Turtle). NESTING. Nest-
ing loggerhead sea turtles (Caretta caretta) with maimed or miss-
ing hindlimbs typically may make several attempts to dig egg 
chambers before aborting. When eggs are deposited, many are 
broken or exposed during nest closure. Occasionally, eggs are 
simply laid on a flat beach (Dodd 1988. Synopsis of the Biological 
Data on the Loggerhead Sea Turtle Caretta caretta (Linnaeus 1758). 
U.S. Fish Wild. Serv. Biol. Rept. 88(4). 110 pp.). Field workers have 
successfully excavated egg chambers for loggerheads with these 
deformities (LeBuff, pers. comm.). This note documents repro-
ductive dysfunction of a loggerhead with anatomically intact but 
movement impaired hindlimbs. 

A female turtle (tagged QQN 226, straight carapace length = 
82.2 cm, width = 65.2 cm) with a deep t-shaped fracture on the left 
posterior portion of her carapace was observed on Key Island 
south of Naples, Florida. The short arm of the injury (10 cm) 
crossed her backbone diagonally while the longer portion (25 cm) 
paralleled her backbone on the left rear of her carapace. Vertebral 
scute 4 was fractured and pushed inward. The injury appeared 
boat related and impaired normal hindlimb movement. 

QQN 226 was first seen on 19 May 1991 when she dug two 
shallow, ill-formed egg chambers before aborting. Between 20 
and 23 May she made five false crawls. She nested on 26 May. 
Between 6 and 8 June, QQN 226 made four false crawls before 
nesting on 10 June. She nested once more on 26 June. 

Loggerhead nesting behavior has been partitioned into 18 steps 
(Hailman and Elowson 1992. Herpetologica 48(1):1-29). Of these, 
QQN 226 completed only sand flicking and right and left posterior 
shift outward movements. She was able to dig and scoop sand 
with her right limb only to a depth of ca. 20 cm. She could dig with 
her left limb but could not curl it to scoop sand from the cavity. The 
repeated false crawls were probably the result of her inability to 
dig an egg chamber. 

Staff augmented her nesting each time by removing sand from 
the depression whenever she shifted her carapace outward. In 
each case, laying eggs before the egg chambers were the normal 
depth, ca. 43 cm (LeBuff 1990. The Loggerhead Sea Turtle in the 
Eastern Gulf of Mexico. Caretta Research, Inc. Sanibel, Florida. 
216 pp.). All the nests were too shallow and were relocated. While 
QQN 226's clutches were smaller than most loggerhead clutches 
(mean QQN 226 = 83, N = 3; mean all = 96, N = 168), hatching 
success was high (mean QQN 226 = 97.6%). Her ability to produce 
viable eggs was apparently not affected by the injury. This obser-
vation documents an indirect consequence, reproductive dys-
function, of human-caused injury which may be less conspicuous 
than direct mortality or reduced viability, but which has the same 
result. 

My thanks to Michelle Conant, Stephanie Richardson, Doug 
Chaltry, and Tracy Darnell for their efforts during the 1991 
nesting season. 

Submitted by DAVID S. ADDISON, Environmental Protec-
tion Division, The Conservancy, Inc., 1450 Merrihue Drive, Naples, 
Florida 33942, USA. 

DERMOCHELYS CORIACEA (Leatherback Sea Turtle). BILL-
FISH INTERACTION. The occurrence of billfish such as marlin 
(Makaira spp.) and sailfish (Istiophorus spp.) bills broken off in 
loggerhead (Caretta caretta), green (Chelonia mydas), olive ridley 
(Lepidochelys olivacea), and leatherback (Dermochelys coriacea) sea 
turtles has recently been summarized by Frazier et al. (1994. Env. 
Biol. Fishes 39:85-96). 

Here, we report one case of a marlin bill found in a leatherback 
sea turtle. On 5 May 1993, a female leatherback sea turtle (CCL = 
153.0 cm) nesting on Sandy Point National Wildlife Refuge, St. 
Croix, U.S. Virgin Islands, was found to have the distal portion of 
the bill of a blue marlin (Makaira nigricans) protruding vertically 
from its carapace, 19 cm posterior to the left anterior tip. The 
broken end of the bill was exposed 1.5 cm and heavily fouled with 
algae (species unknown) and large gooseneck barnacles (Lepas 
sp.). The bill was easily extracted with a slight pull. A fibrous 
membrane had formed around the bill where it was encased in the 
body. The resulting hole in the carapace had healed around its 
circumference and there was no bleeding upon extraction. Width 
of the hole at the skin surface was 2 x 3 cm with a depth of 6 cm. 
The hole was directly over the left lung of the turtle, and a pink 
membrane could be seen at the bottom of the hole, expanding 1 cm 
into it as the turtle breathed. We do not know whether the bill had 
penetrated the dorsal surface of the lung and subsequently healed. 
Approximately 3.5 cm of the distal tip of the bill was worn away; 
it is impossible to know if this happened before or after its 
insertion in the turtle. Dimensions of the bill (3.0 x 5.0 x 1.75 cm) 
suggest that it was probably from a female blue marlin > 295 kg 
(Harry Fierstine, pers. comm.). 

After removal of the bill the turtle returned to lay its fifth nest of 
the season on 15 May 1993. The wound was smaller at this time 
and appeared to be filling in. 

Funding for the leatherback sea turtle research at Sandy Point 
National Wildlife Refuge comes from Earthwatch Expeditions, 
Inc., Hubbs-Sea World Research Institute, and the U.S. Fish and 
Wildlife Service (Endangered Species Cooperative Agreement 
with the U.S. Virgin Islands Division of Fish and Wildlife). The 
authors would like to thank Harry L. Fierstine of California 
Polytechnic State University for identification of the marlin bill, 
Jack Frazier of CINVESTAV for a copy of the manuscript on 
billfish attacks on sea turtles, and the Caribbean National Wildlife 
Refuge office for permission to conduct our studies at Sandy Point 
NWR. 

Submitted by SCOTT ECKERT and DONNA McDONALD, 
Hubbs-Sea World Research Institute, 1700 South Shores Road, San 

Herpetological Review 25(2), 1994 
	

63 



Diego, California 92109, USA, and PETER DUTTON, Depart-
ment of Biology, Texas A&M University, College Station, Texas 
77843, USA. 

GOPHERUS POLYPHEMUS (Gopher Tortoise). MAXIMUM 
SIZE. The maximum size for Gopherus polyphemus is 38.1 cm 
(carapace straight-line measurement) (Conant and Collins. 1991. 
A Field Guide to Reptiles and Amphibians of Eastern North 
America, 3rd ed., Houghton Mifflin Co., Boston, Massachusetts. 
450 pp.) from a tortoise captured near LaBelle, Hendry County, 
Florida in 1974 (P. C. H. Pritchard, pers. comm.). On 13 February 
1992, William Stokes encountered a large tortoise (carapace 
straight-line measurement = 38.7 cm; weight = 10.7 kg) in sand 
pine scrub at Jonathan Dickinson State Park in Martin County, 
Florida. The short gular projection and shallow plastral concavity 
of this new record tortoise suggest it is a female, but since it is a 
giant we will not guarantee the gender. The turtle was photo-
graphed, marked, and released in the area of its capture. Litera-
ture on large G. polyphemus includes the following. Theodore 
Roosevelt (1917. Notes on Florida Turtles. Amer. Mus. Jour. 
17:289-291) stated that gopher tortoises reached a shell length of 
18 inches (over 45 cm) but this claim was discounted (Carr. 1952. 
Handbook of Turtles. Cornell Univ. Press, Ithaca, New York. 542 
pp.). Ernst and Barbour (1972. Turtles of the United States. Univ. 
Press Kentucky, Lexington. 347 pp.), were reportedly shown 
photographs of a 40.6 cm, 13 kg male tortoise that came from the 
Brighton Indian Reservation (Glades Co., Florida). The specimen 
has never been available for examination. Gopherus polyphemus 
probably reaches a maximum length of about 40 cm. Caution must 
be taken when measuring large turtles because inaccurate (and 
longer) carapace measurements can be obtained by moving the 
calipers at angles to the mid-line of the carapace. We recommend 
measuring large, living specimens with calipers at least ten times 
and giving the result as an average of those measurements. 

We gratefully acknowledge the contributions, advice, and en-
couragement of Peter C. H. Pritchard of the Florida Audubon 
Society. 

Submitted by WALTER W. TIMMERMAN and RICHARD E. 
ROBERTS, Florida Department of Environmental Protection, 
Division of Recreation and Parks, 13798 SE Federal Highway, 
Hobe Sound, Florida 33455, USA. 

MACROCLEMYS TEMMINCKII (Alligator Snapping Turtle). 
REPRODUCTION. Evidence of natural reproduction by this 
species in the northern half of its range is lacking. Minton and 
Minton (1973, Giant Reptiles, Charles Scribner's Sons, New York, 
345 pp.), suggested that the northernmost breeding population is 
in southern Illinois. This was based on the record supplied by E. 
C. Galbreath and published by Smith (1961, The Amphibians and 
Reptiles of Illinois, Illinois. Nat. Hist. Surv. Bull. 28:1-298) of "a 
female ready for oviposition" taken in Union County. Caldwell 
and Collins (1981, Turtles in Kansas, AMS Publ., Lawrence, 67 
pp.) noted that M. temminckii mated in the Arkansas River in 
Kansas. On 22 June 1992, a small (maximum carapace length (CL) 
51 mm, midline CL 46 mm, weight 35 g) M. temminckii was 
captured in a hoop trap by Laura Walker and John Koons from the 
east side of Kentucky Lake (impounded Tennessee River) at river 
km 89.3 (mi 55.5) in the bay fed by Tischel Creek, 10.3 river km (6.4 
mi) S of the Tennessee/Kentucky border in Stewart County, 
Tennessee. The specimen was photographed (APSU 4738, color 
slide), weighed, measured, marked, and released at the capture 
site. This find represents the first documented case of successful 
natural reproduction by M. temminckii in any part of its range 
north of central Louisiana (Dobie 1971. Copeia 1971:645-658). 

Thanks to David Snyder, Jim Dobie, and Charles Rozelle for 
reviewing the manuscript. This work was supported by funding 
provided by The Center for Field Biology, Austin Peay State 
University. 

Submitted by A. FLOYD SCOTT, Department of Biology, 
Austin Peay State University, Clarksville, Tennessee 37044, USA, 
and JOHN KOONS, Department of Natural and Physical Sci-
ences, Jackson State Community College, Jackson, Tennessee 
38301, USA. 

TERRAPENE CAROLINA CAROLINA (Eastern Box Turtle). 
REPRODUCTION. Female Terrapene carolina containing oviduc-
tal eggs have been recorded in Virginia from 26 May to 25 July 
(Mitchell, in press. The Reptiles of Virginia. Smithsonian Inst. 
Press, Washington, D.C.). Other reports of reproduction in Terrapene 
(see list in Ernst and McBreen 1991. Cat. Amer. Amphib. Rept. 
512.1-512.13) indicate that nesting occurs in late spring and early 
summer throughout its range. 

On 9 October 1992, we found a road-killed, 121.5 mm plastron 
length, gravid female in Newport News City Park, Newport 
News, Virginia. Presumably she had been active following rains 
during the morning and previous night and was killed between 
1330 and 1430 h EDT. A hatchling Chelydra serpentina covered in 
mud was also found on the road at that time. The female T. carolina 
contained three oviductal eggs, two of which were broken when 
she was crushed. The third measured 35.5 x 19.2 mm and weighed 
7.9 g. Two vitellogenic follicles measuring 14.1 mm and 11.6 mm 
occurred on the right side and three smaller follicles, 5.2 mm diam, 
were present on the left side. The unbroken egg was incubated in 
the laboratory but development did not occur. 

We are unaware of other reports of oviductal eggs in Terrapene 
carolina in the fall season. Three competing hypotheses account for 
this observation. (1) The female was a resident of the park seeking 
a nest site for oviposition. Consequently, if the eggs had survived, 
they would have overwintered in the nest. If true, then it is 
unlikely that embryonic development could have taken place 
after mid-October at this latitude. Thus, the eggs of this species 
may sometimes undergo embryonic diapause (Ewert 1985. In C. 
Gans et al. (eds), Biology of the Reptilia, Development A, Vol. 14, 
pp. 72-267, John Wiley & Sons, New York). (2) The eggs could 
have been retained in the resident female's oviducts without 
embryonic development and overwintered along with her. The 
eggs could then have been deposited the following spring. Egg 
retention in natural populations has been documented for periods 
of several weeks in emydids and kinosternids (Moll 1979. In 
Harless and Morlock (eds.), Turtles: Perspectives and Research, 
pp. 305-331, John Wiley & Sons, New York) but there are no 
reports of turtles retaining eggs over winter under natural condi-
tions. (3) The female was a recently released captive that had 
retained her eggs throughout the summer and early fall. Turtles 
kept in captivity routinely retain eggs in the oviducts when 
nesting conditions are lacking and are occasionally discovered 
with eggs in the body cavity as long as several months after 
capture (Cagle and Tihen 1948. Copeia 1948:66). We were unable 
to determine whether any of the crushed eggs were in the female's 
body cavity. Thus, we cannot say for certain that the female was 
not a former captive that had been recently released in the park. 
The lack of abnormal wear patterns on the plastron and claws 
provides circumstantial evidence that she was at least not a long-
term captive. Additional observations of naturally occurring 
ovigerous T. carolina in the fall season and of egg retention in 
captives would help to establish which of these hypotheses is 
valid. 

Submitted by JOSEPH C. MITCHELL and RAFAEL 0. DE SA, 
Department of Biology, University of Richmond, Richmond, Vir-
ginia 23173, USA. 

64 
	

Herpetological Review 25(2), 1994 



LACERTILIA 

ANOLIS CAROLINENSIS (Green Anole). INTERSPECIFIC BE-
HAVIOR. Reptile interactions with birds generally involve pre-
dation of one group upon the other, but competitive interactions 
apparently have been rarely observed. The green anole is charac-
terized as a diurnal, insectivorous lizard. Between 10 September 
and 29 October 1992, near a house in Edinburg, Hidalgo County, 
Texas, I frequently observed at least three (based on size and sex) 
A. carolinensis feeding in flower bracts of a group of ornamental 
plants with conspicuous red, trumpet-shaped flowers (identity 
unknown but locally called firecracker bush). No other plants 
were blooming during October. Feeding behavior consisted of 
deliberate licking of the stamens or the interiors of the flowers 
suggesting that lizards were feeding on pollen and nectar, and not 
insects associated with the flower bracts. Between 21 October and 
29 October 1992, at least one female black-chinned hummingbird 
(Archilochus alexandri) also fed on these flower bracts. Archilochus 
alexandri is a migrant in south Texas during September and 
October (Peterson 1985. Birds of Texas and Adjacent States, Easton 
Press, Norwalk. 304 pp.). When the hummingbird was present, 
she repeatedly attacked and forced the A. carolinensis from flower 
bracts. About twenty attacks were noted. After displacing an 
Anolis from a flower bract, the hummingbird fed at that and other 
unoccupied bracts. Attacks consisted of repeated close, rapid, 
darting approaches with the tail feathers fanned. Other A. 
carolinensis conspicuously perched in the same plants, but not on 
flower bracts, were also attacked and forced to descend. At one 
time, an oddly folded leaf (which I mistook for a perched Anolis) 
was repeatedly attacked by this hummingbird. Unidentified large 
dipterans, honey bees, and bumble bees feeding on nectar or 
pollen were also attacked by the hummingbird. Earlier in the year, 
no interactions between Anolis and other species of humming-
birds were observed. Conversely, I did not observe nectar feeding 
in Anolis before September 1992. 

These behaviors suggest that floral resources may be limiting at 
certain times of the year and contribute to the aggressive interac-
tions between hummingbirds, anoles, and insects. 

Helpful comments were supplied by Rebecca A. Hensley and 
logistic support supplied by Rosemary Hensley. 

Submitted by MICHAEL JAMES McCOID, Caesar Kleberg 
Wildlife Research Institute, Texas A & M - Kingsville, Kingsville, 
Texas 78363, USA. 

CNEMIDOPHORUS SEXLINEATUS (Six-lined Racerunner). 
OOPHAGY. Intraspecific oophagy by lizards, in general, is well 
documented. However, there are few reports for the genus 
Cnemidophorus. In C. uniparens three cases of oophagy in captivity 
by conspecifics have been reported (Crews et al. 1983. In Huey et 
al. (eds.), Lizard Ecology: Studies of a Model Organism, pp. 205-
231. Harvard Univ. Press, Cambridge, Massachusetts.). Oophagy 
has been reported in captive, reproducing colonies of parthenoge-
netic whiptail lizards, but the species in question is unclear 
(Townsend 1979. Int. Zoo Yrbk. 19:80-86). In none of these cases 
did a lizard eat her own eggs. 

In May 1992 we collected C. sexlineatus from northern Arkansas 
and brought them back to our laboratory in Wisconsin. The 
lizards were watered and fed crickets daily. Every third day 
crickets were dusted with Theralin Puppy Nutritional Powder. 
Lizards were housed in plastic rat cages containing sand and 
shelter with heat lamps and full spectrum fluorescent lights. 

One cage contained a male and a gravid female. On 3 June 1992, 
the eighth day of acclimation, the male was eating a desiccated 
egg. The female bit off a piece protruding from the male's mouth. 
There were bits of yolk scattered on the sand. After a few minutes 
the empty shell was dropped. Although brought to their atten- 

tion, a second desiccated egg was not eaten by either lizard during 
a 24-hour period. We placed a fresh C. sexlineatus egg, 0.94 g, 
which had been incubating for 4 days at 28°C in the cage. Within 
seconds the male approached, flicking his tongue, picked up the 
egg and ruptured it with the first bite. After about 28 min the male 
had consumed the contents of the egg and the shell. 

Mitchell and Groves (pers. comm.) suggest several hypotheses 
to account for intraspecific oophagy. We did not explicitly test any 
of these. However, calcium deficiency seems unlikely, as the 
nutritional powder used to dust the crickets contains a minimum 
of 11.3% calcium by weight. 

We thank Joseph C. Mitchell for his help with this paper, and 
Stanley E. Trauth for his assistance with the field work. 

Submitted by KENT A. HATCH and JOEL D. STEIN, Depart-
ment of Zoology, University of Wisconsin-Madison, Madison, 
Wisconsin 53706, USA. 

DRACO VOLANS (Flying Dragon). REPRODUCTION. At 1100 
h on 16 February 1993 at the Dallas Zoo (photoperiod = 10L:14D, 
temp. 32°C) an adult female D. volans (SVL 80 mm, TL 149 mm) 
constructed a nest by forcing her head into potting soil and 
repeatedly rotating her body in a clock-wise direction. This action 
produced a depression ca. 3 cm deep. Five eggs (mean size 11.6 X 
7.7 mm, 0.4 g) were deposited in the depression. The female 
covered them by pushing soil over the eggs with her head. Vertical 
head bobbing motions were used to pack the soil solidly (as 
described by Magdefrau 1992. The Vivarium 4(1):14). 

The female guarded the nest from staff members during the 
hour following oviposition. This aggression consisted of lunging, 
biting, and expansions of the patagium. Although the eggs were 
removed one hour after oviposition, the female remained on or 
near the nest site for ca. 24 h. No further nest guarding behavior 
was exhibited. 

Five neonates hatched (mean SVL = 9 mm, 'rt..= 21 mm, 0.3 g) 
after an incubation period of 32 days. Nothing is known regarding 
reproductive behavior of this species in the wild. 

Submitted by WINSTON C. CARD, Department of Herpetol-
ogy, Dallas Zoo, 621 East Clarendon Drive, Dallas, Texas 75203, 
USA. 

PHRYNOSOMA CORNUTUM (Texas Horned Lizard). ARBO-
REAL BEHAVIOR. Phrynosoma cornutum is a ground-dwelling 
lizard that often burrows into the rocky, sandy, or loamy soils in 
which it is found (Smith 1946. Handbook of Lizards. Comstock 
Publ., Ithaca, New York, pp. 290-293.). This species has a broad 
geographic range and occupies a variety of open desert and 
grassland habitats, preferring sparsely vegetated areas (Price 
1990. Cat. Amer. Amphib. Rep. 469:1-7). This note documents the 
climbing of, and roosting in, trees by P. cornutum, a behavior not 
previously reported in this species. 

On 17 June 1992 at ca. 2300 h, two adult P. cornutum were 
discovered ca. 0.75-1.0 m up on the trunk of a blackjack oak 
(Quercus marilandica) about 6.4 km south of Harrah, Oklahoma 
County, Oklahoma. The habitat consisted of a stand of sparsely 
spaced blackjack oaks with surrounding grassland. There were no 
rocks in the immediate area and the soil was sandy. However, the 
ground was very wet from heavy rainfall earlier in the day. The 
lizards chose an oak about 2 m from an open, grassy area. Both 
individuals were sitting on the tree facing up with their eyes 
dosed as if they were sleeping. By 0900 h the next day, both lizards 
were gone. In addition to this record, a local herpetologist re-
ported P. cornutum climbing 1-2 m up sycamore trees (Platanus 
occidentalis) in riparian habitats in Noble County, Oklahoma after 
heavy rainfall. 
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Homed lizards occasionally climb into low shrubs (ca. 0.5 m or 
less in height) during the hottest part of the day to escape the hot 
ground temperatures (Whitford and Bryant 1979. Ecology 60:686-
694). However, they are not morphologically adapted for climb-
ing. They possess relatively short legs and are slow and awkward 
(Pianka and Parker 1975. Copeia 1975:141-162). They do, how-
ever, possess relatively long, sharp nails on each toe that might 
facilitate climbing. Although sometimes found in moist soils, P. 
cornutum does not favor wet soil conditions. We believe that the 
climbing behavior documented here is a tactic in response to 
flooding or other saturation of their soil habitat. 

Submitted by STEVEN R. SHEFFIELD, Department of Zool-
ogy, Oklahoma State University, Stillwater, Oklahoma 74078, 
USA, and NEIL CARTER, Department of Herpetology, Okla-
homa City Zoo, Oklahoma City, Oklahoma 73111, USA. 

PHRYNOSOMA MCALLH (Flat-tailed Homed Lizard). PREDA-
TION. There are few published accounts of predators of P. mcallii 
(Funk 1965. Herpetologica 21:15-17; 1981. Cat. Amer. Amphib. 
Rept. 281:1-2; Ross 1989. Amphibians and Reptiles in the Diets of 
North American Raptors. Wisconsin Endangered Species Re-
search Report 59, Wisconsin Dept. of Natural Resources, Madison, 
33 pp.). We identified some avian and mammalian predators of P. 
mcallii by analyzing remains of carcasses in the field. This work 
was conducted March-July 1979, as part of an intensive survey to 
delineate the distribution of P. mcallii in California (Turner and 
Medica 1982. Copeia 1982:815-823). Additional data were col-
lected from May-June 1980 in the Coachella Valley near Palm 
Springs, Riverside County, California. Remains of P. mcallii were 
identified using diagnostic characters for this species (Smith 1946. 
Handbook of Lizards, Comstock Press, New York, 557 pp.; Stebbins 
1954. Amphibians and Reptiles of Western North America, 
McGraw-Hill Book Co., New York, 528 pp.). 

Habitat where the P. mcallii remains were found was character-
istic of Sonoran Desertscrub, Lower Colorado River Valley Subdi-
vision, Creosotebush (Larrea tridentata)-White Bursage (Ambrosia 
dumosa)Association (Brown and Turner 1982. Sonoran Desertscrub, 
In D. E. Brown (ed.). Biotic Communities of the American South-
west—United States and Mexico, pp. 181-221. Desert Plants 4:1-
342). Three remains were found in association with bird nests: 1) 
an American kestrel (Falco sparverius) nest in an abandoned build-
ing in the Yuha Basin west of Mount Signal, 15 km SW El Centro, 
Imperial County, California; 2) a common raven (Corvus corax) 
nest in the Superstition Mountains, on the National Parachute Test 
Range and Naval Air Facility, 28 km W Brawley, Imperial County 
California; and 3) a burrowing owl (Athene cunicularia) nest, 20 km 
SW El Centro, Imperial County, California. We also identified two 
partially eaten P. mcallii that were presumably the prey of logger-
head shrikes (Lanius ludovicianus); one was found impaled on a 
barb-wire fence at Brock Agricultural Research Center, 6 km E 
Midway Well, Imperial County, California, and another was 
found on the spine of a western honey mesquite (Prosopis glandulosa 
var. torreyana) near Bob Hope Drive, Palm Springs, Riverside 
County, California. 

Avian predators of other Phrynosoma species include red-tailed 
hawk (Buteo jamaicensis), prairie falcon (Falco mexicanus), greater 
roadrunner (Geococcyx califomianus), common raven (Corvus corax), 
thrashers (Toxostoma spp.), and other raptor species (Bryant 1911. 
Univ. California Publ. Zool. 9:1-84; Knowlton and Stanford 1942. 
Copeia 1942:186; Miller 1948. Copeia 1948:67; Munger 1986. Copeia 
1986:820-824; Sherbrooke and Montanucci 1988. J. Arid Environ. 
14:275-284; Ross 1989, op. cit.; Sherbrooke 1990. Wilson Bull. 
102:171-174; W. C. Sherbrooke, pers. comm. 17 March 1992). 
Published accounts of reptilian flat-tailed horned lizard predators 
include the sidewinder (Crotalus cerastes; Funk 1965, op. cit.). 

Kit fox (Vulpes macrotis) was the only mammalian predator of P. 
mcallii we identified. We located the remains of an uneaten, but 
chewed individual on the mound of an active kit fox den, ca. 10 km 
E of the Fish Creek Mountains, Imperial County, California. Kit 
fox are known lizard predators (Jameson and Peters 1988. Califor-
nia Mammals. Univ. California Press., Berkeley, 403 pp.), but to 
our knowledge there are no published reports of their predation 
on P. mcallii. Squirting blood from sinuses surrounding the eyes by 
Phrynosoma species has been described as an anti-canid defensive 
behavior, but blood squirting has not been documented in the flat-
tailed horned lizard (Sherbrooke 1990, op. cit.; Sherbrooke 1991. 
Amer. Midl. Natur. 126:187-195; Middendorf and Sherbrooke 
1992. Copeia 1992:519-527; Sherbrooke, pers. comm.). Other mam-
mals, including coyote (Canis latrans) and grasshopper mouse 
(Onychomys torridus) are known horned lizard predators (Munger 
1986, op. cit.; Sherbrooke, pers. comm.). 

On 29 November 1993, the U.S. Fish and Wildlife Service 
proposed to list P. mcalii as a threatened species pursuant to the 
Endangered Species Act of 1973, as amended (Federal Register 
58:62624-62629). 

We thank the reviewers of our draft manuscript. This work was 
supported by contracts from USDI Bureau of Land Management, 
Riverside, California, U.S. Army Corps of Engineers, Los Angeles 
District, and U.S. Department of Energy, to Frederick B. Turner, 
while the authors were employed as research assistants to Dr. 
Turner through a cooperative education program with Prescott 
College, Prescott, Arizona. We also thank Margaret H. Fusari, our 
former advisor and mentor at Prescott College. 

Submitted by RUSSELL B. DUNCAN, TODD C. ESQUE, and 
KRISTI L. ECHOLS, Prescott College, Prescott, Arizona 86301, 
USA. Present addresses are (RBD): Southwestern Field Biologists, 
8230 E. Broadway Blvd., Suite W-8, Tucson, Arizona 85710, USA. 
(TCE): USDI, National Biological Survey, St. George Field Station, 
225 N. Bluff St., St. George, Utah 84770, USA. (KLE): The Nature 
Conservancy, 212 E. Marcy St., Suite 200, Santa Fe, New Mexico, 
USA. 

TARENTOLA MAURITANICA (Moorish Gecko). BEHAVIOR. 
Tarentola mauritanica is a small gekkonid lizard distributed through-
out the Mediterranean Basin (Martinez-Rica 1974. P. Cent. pir. 
Biol. exp. 5:7-291; Mayol 1985. Reptils i Amfibis de les Balears. 
Editorial Moll, Palma de Mallorca. 234 pp.). It is often the most 
abundant lizard at a site, showing marked anthropophilous be-
havior. Its activity is nocturnal, crepuscular, or both (Martinez-
Rica 1974, op cit.; Rieppel 1981, In W. 13ohme (ed.), Handbuch der 
Reptilien and Amphibien Europas, Echsen, Sauna I, Akademische 
Verlagsgesellschaft, Wiebaden, pp. 119-133). Nocturnal foraging 
activities center around artificial lights when available (Mayol 
1985, op cit., and pers. obs.), where this gecko captures mainly 
flying prey. Tarentola mauritanica is chiefly insectivorous (Rieppel 
1981, op cit.), but small lizards are occasionally taken (Bauer 1990. 
Herpetol. Rev. 21(4):83-87; Salvador 1979. Donana Ada Vert. 5:5-
17). 

During a survey of the herpetofauna of Minorca (Balearic 
Islands) in August 1988, we observed prey capture by T. mauritanica. 
Typical foraging behavior on the house walls near artificial lights 
involved a sequence of acts. First, the prey was detected from an 
ambush site where the gecko remained motionless. Second, the 
lizard approached slowly within 5 to 30 cm of the prey. Third, the 
attack typically was a charge (following Carpenter and Ferguson 
1977, In C. Gans and D. W. Tinkle (eds.), Biology of the Reptilia, 
Vol. 7, Ecology and Behavior, pp. 335-403. Academic Press, New 
York.), a rapid rush towards the prey from a distance greater than 
the length of the lizard. We recorded 19 attacks from 19 different 
individuals of which 10 failed. In 15 attacks the lizards held their 
tails straight or only slightly turned to the side. These attacks were 
directed in all cases against small insects: moths (13 attacks), 
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alderflies (1 attack), and flies (1 attack). In the remaining four 
attacks, the lizards raised their tails during the slow approach, 
moving it laterally and sometimes with the distal portion of the 
tail slightly brought forward. The final charge was accompanied 
by increased vibration, shaking rapidly the tip of the tail. These 
four attacks were directed towards large moths; one was unsuc-
cessful. 

This is the first record of tail waving behavior as part of a prey 
capture tactic in gekkonid lizards (Salvador 1979, op cit.; Rieppel 
1981, op cit.). Tail waving in general was described previously as 
precopulatory courtship behavior (Carpenter and Ferguson 1977, 
op cit.). 

Within the context of prey capture, tail waving and vibration 
has been interpreted as a mechanism for distracting the prey's 
attention away from the lizard's head (Carpenter and Ferguson 
1977, op cit.), or as caudal luring (Heatwole and Davison 1976. 
Herpetologica 32:332-336). Caudal luring has been described for 
several snake species and a pygopodid lizard. In some cases 
caudal luring is limited to juvenile individuals that possess brightly 
colored tails (Radcliffe et al. 1980. Bull. Maryland Herp. Soc. 
16:19-22; Mushinsky 1987. In Seigel et al. (eds.), Snakes: Ecology 
and Evolutionary Biology, Macmillan Pub. Co., New York, pp. 
302-334; Murray et al. 1991. Copeia 1991(2):509-516). Radcliffe et 
al. (1980, op cit.) proposed that caudal luring of Boa constrictor was 
a displacement activity. During slow motion approach, the inhi-
bition of the tendency to move rapidly toward the prey is an 
important part of a successful prey capture and could result in a 
conflict that produces tail waving as a displacement activity 
(Radcliffe et al. 1980, op. cit.). The function of tail waving in T. 
mauritanica is unresolved and requires further observation. 

These observations were made possible partially by grant PB90- 
0526-0O2-01 from the Spanish Ministry of Science and Education. 

Submitted by VALENTiN PEREZ-MELLADO, Department of 
Environmental Sciences and Natural Resources, University of 
Alicante, 03080- Alicante, Spain. 

TROPIDURUS TORQUATUS (Collared Lizard). DIET. Lizards 
of the genus Tropidurus (Tropiduridae) prey on arthropods 
(Vanzolini et al. 1980. Repteis da Caatinga. Rio de Janeiro: Academia 
Brasileira de Ciencias. 161 pp.). Although the genus Tropidurus is 
widespread (South America and the Galapagos Islands) and 
speciose (Rodrigues 1987. Arq. Zool., Sao Paulo 31(3):105-230), 
information on the diet of most species remains scarce, unknown, 
or is anecdotal and based on few individuals. Tropidurus torquatus 
is a diurnal lizard common to open areas of southeastern Brazil 
(Rodrigues 1987, op. cit.). Here we document the diet of 29 T. 
torquatus collected during August 1991, a month during the dry 
season. Field work was conducted at a "Restinga" (sandy habitats 
covered with herbaceous and shrubby vegetation that are com-
mon along the Brazilian coast) in the municipality of Linhares 
(19°18'S, 40°19'W) in the State of Espirito Santo, Brazil. We ana-
lyzed the stomach contents of 29 T. torquatus (range 34.0-81.0 min 
SVL, mean = 61.1 mm ± 15.2), counted and estimated the volume 
of each prey item (following Schoener 1967. Science 155:474-477). 
Tropidurus torquatus has a generalized diet composed predomi-
nantly of arthropods, ants being the most frequent prey (Table 1). 
Lizards of the genus Tropidurus are sit-and-wait foragers (sensu 
Schoener 1971. Ann. Rev. Ecol. Syst. 2:369-404; Vanzolini et al. 
1980, op. cit.). The diversity and high frequency of mobile prey in 
the diet of T. torquatus is consistent with such feeding behavior. 
Plant material (flowers only) in the stomachs of 38% of the lizards 
suggests that plants were not eaten by the lizard casually and may 
be an important food resource for T. torquatus. 

We thank the Companhia Vale do Rio Doce for logistical 
support in the field and the CNPq for the grants (No. 84024089-9 
to CFDR and No. 84023491-0 to HGB). Monique Van Sluys kindly 
revised the text. 

TABLE 1. Number of items, volume (in mm3) and frequency of each type 
of prey of Tropidurus torquatus in the restinga of the Reserva Florestal Vale 
do Rio Doce, Linhares, Espirito Santo (N = 29). 

No. of Items (%) Volume (%) Frequency 

Plant material 18 (3.20) 1849.8 (21.40) 0.38 

Hymenoptera 274 (48.90) 2324.3 (26.90) 0.72 
Formicidae 258 (46.10) 1505.9 (17.40) 0.72 
Others 16 (2.90) 818.4 (9.50) 0.24 

Coleoptera 21 (3.80) 824.2 (9.60) 0.41 

Lepidoptera 5 (0.90) 1294.4 (15.00) 0.14 
Larvae 1 (0.20) 20.2 (0.20) 0.03 
Adult 4 (0.70) 1274.2 (14.80) 0.14 

Isoptera 209 (37.30) 1277.5 (14.80) 0.34 

Orthoptera 3 (0.50) 534.0 (6.20) 0.10 

Hemiptera 2 (0.40) 200.0 (2.30) 0.06 

Homoptera 1 (0.20) 7.9 (0.09) 0.03 

Neuroptera 1 (0.20) 10.0 (0.10) 0.03 

Isopoda 3 (0.50) 72.0 (0.80) 0.03 

Diptera 5 (0.90) 13.2 (0.15) 0.10 
Larvae 1 (0.20) 4.0 (0.05) 0.03 
Adult 4 (0.70) 9.2 (0.10) 0.10 

Aranae 6 (1.10) 130.8 (1.50) 0.21 

Acarina 12 (2.10) 11.5 (0.10) 0.17 

Unidentified parts 
of arthropods 85.0 (1.00) 

Total 560 8634.7 

Submitted by CARLOS FREDERICO DUARTE ROCHA and 
HELENA GODOY BERGALLO, Setor de Ecologia, Instituto de 
Biologia. Universidade do Estado do Rio de Janeiro, Rua Sao 
Francisco Xavier. 524, Maracana. 20550-011, Rio de Janeiro, RJ, 
Brazil. 

SERPENTES 

BOIGA IRREGULAR'S (Brown Tree Snake). REPRODUC-
TION. Clutch size in Boiga irregularis is not well documented. 
Shine (1991. Copeia 1991:120-131) discussed two clutches from 
Australia. Zwinenberg (1978. Aquarien. Terrian. Z 31:177-179) 
also reported clutch size. Despite high densities of B. irregularis on 
Guam, (Rodda et al. 1992. Pac. Sci. 46:46-57), no clutches have 
been reported, although captive snakes have deposited eggs 
(unpubl. data) I herein report on the first clutch of eggs found and 
successfully incubated of B. irregularis on Guam. On 30 June 1990, 
a B. irregularis (1295 mm SVL) was captured (Mangilao Municipal-
ity: Adacao) and placed in a glass jar. Between 0000 and 0600 h, on 
6 July, the snake deposited eight eggs and was donated the 
following day to Guam Division of Aquatic and Wildlife Re- 
sources (DAWR). Eggs were removed and incubated at ambient 
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temperatures (daily range 25-30°C) on moist paper towels in a 
loosely closed, opaque plastic jar. Eggs (mean length 43.36 mm, 
width 22.96 mm) were adherent and formed a mass weighing 
110.12 g. On 24 July, one egg was discolored, separated, and 
preserved. On 9 October, two eggs pipped and one snake emerged. 
On 10 October, the remaining six eggs were opened, containing 
dead, full-term embryos (N = 7, mean SVL = 272.43 mm, SD 12.42; 
mean mass = 5.29 g, SD 0.58). Incubation period was 94 days. 
These data are not entirely inconsistent with those presented by 
Shine (1991, op. cit.). Snakes the size of these neonates/embryos 
have never been collected on Guam, but snakes 330 to 350 mm SVL 
possess prominent umbilical scars (pers. obs.). However, snakes 
of this latter size range comprise less than 1% of snakes collected 
or observed by DAWR on Guam (N = ca. 2300, pers. obs.). 

Reproduction in B. irregularis on Guam may be aseasonal (Fig. 
1). Two females were necropsied with shelled oviductal eggs in 
June and October. Females with 42-43 mm long secondary fol-
licles (probably just prior to shelling) have been recorded in 
January. Enlarged 30 mm length) secondary follicles have also 
been recorded in February, April, June, and October. These data 
suggest that shelled eggs are produced year-long on Guam. Shine 
(op. cit.) reported a highly seasonal component to reproduction of 
B. irregularis in Australia. There is little seasonal variation in 
temperature on Guam, but a marked wet/dry season is evident 
(Fritts et al. 1987. The Snake 19:51-58). Factors other than seasonal 
weather patterns may influence reproduction of B. irregularis on 
Guam. 

Rebecca Hensley reviewed a draft of this paper. Research was 
supported by the Endangered Species Conservation Program, 
Project E4. 
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FIG. 1. Seasonal variation in secondary follicle size in Boiga irregularis 

from Guam. Data collected between 1984 and 1990. Arrows indicate 
months in which shelled eggs were found. 

Submitted by MICHAEL JAMES McCOID, Division of Aquatic 
and Wildlife Resources, P.O. Box 2950, Agana, Guam 96910, USA. 
Present address: Caesar Kleberg Wildlife Research Institute, Texas 
A & M - Kingsville, Kingsville, Texas 78363, USA. 

COMBER CONSTRICTOR PRIAPUS (Southern Black Racer). 
PREY. On 29 July 1993 at 1750 h EST on a forest road near the 
eastern edge of the Apalachicola National Forest, Leon County, 
Florida, I was attracted by loud thrashing noises to a Coluber 
constrictor priapus (TL, = 93 cm) actively manipulating its jaws 
around the head of a Sistrurus miliarius barbouri = 41 cm). When 
I approached within 2 m, the racer attempted to retreat with its 
prey, which it subsequently dropped. Within 30 min the rattle-
snake was responsive and looked as if it would recover fully. 

Although C. constrictor is known to prey on many snakes 
including at least one pit viper, Agkistrodon contortrix (Fitch 1963. 
Univ. Kansas Publ. Mus. Nat. Hist. 15:351-468), this observation 
appears to be the first record of C. constrictor preying on Sistrurus. 

I thank D. Bruce Means for his assistance and Dale R. Jackson for 
reviewing the manuscript. 

Submitted by DAVID J. PRINTISS, Florida Natural Areas 
Inventory, 1018 Thomasville, Road, Suite 200-C, Tallahassee, 
Florida 32303, USA. 

CROTALUS HORRIDUS (Timber Rattlesnake). LONGEVITY. 
On 6 October 1954, a young male Crotalus horridus (it = 55.9 cm) 
was brought to the biology laboratory of Louisiana College. It was 
estimated to be 12-18 months old. Feedings were limited to three 
or four per year. From 1954 to 1990 he was fed 125 times and 
consumed 58 mice, 3 "leather-winged" bats, 20 hooded rats, 75 
gray rats, 76 white rats, 3 moles (Talpidae), 10 newborn rabbits, 
and 20 gerbils. Always when swallowing his prey he began to 
rattle. 

When disturbed, a rattlesnake may spray venom like a cobra, 
accomplishing this by exhaling a sudden blast of air from the 
glottis against the poison as it comes from the fangs (Barbour 1926. 
Reptiles and Amphibians, Houghton Mifflin Co., Boston, Massa-
chusetts, p. 44). During the 36 years this snake was carefully 
watched, no spraying of venom was ever observed. 

After the snake reached 25 years of age it was no longer able to 
kill its prey, and was subsequently fed pre-killed food. Often it 
took two or three days to complete a feeding of several food 
animals. On 2 June 1991, he was found dead. The rattlesnake 
measured 1.77 m m He was preserved and placed in a museum 
jar for display in the laboratory, having lived in captivity for 36 
years, 7 months, and 27 days. 

Submitted by CHARLES J. CAVANAUGH, Professor Emeri-
tus, Department of Biology, Louisiana College, Pineville, Louisi-
ana, 71360, USA. 

MICROPECHIS IKAHEKA (Small-eyed or Ikaheka snake). 
OPHIOPHAGY. The New Guinea endemic, Micropechis ikaheka, is 
a little known elapid which reaches 2.5 m TL, and adopts a 
secretive, nocturnal, and semi-fossorial existence. The species is 
fairly common on Kar Kar Island, an active volcanic island in the 
Bismarck Sea 17 km NE Madang, Papua New Guinea. This note 
reports a case of predation on a boid, Candoia aspera, by M. ikaheka. 
A M. ikaheka (SVL = 670, TT., = 770 mm) was captured by a 
plantation worker on 27 January 1993. Investigation of the snake's 
stomach contents revealed a partially digested Candoia aspera 
(SVL = 300, TL = 320 mm) that was swallowed head first. If M. 
Ikaheka habitually preys on C. aspera, the large population of the 
latter and several other potential prey species could in part ac-
count for the especially large population of M. ikaheka on Kar Kar 
Island in comparison with similar plantation locations on the 
mainland. Both specimens will be deposited in the British Mu-
seum (Natural History). 

I thank Roger, Rosa, and Ian Middleton, Ilaiah Bigilale (Na-
tional Museum of Papua New Guinea), Iamo, lla, and Mick Raga 
(DEC), M. Jebb (Christensen Research Institute), and John Cheung 
(Island Airways). This work was funded in part by the Nuffield 
Department of Clinical Medicine, John Radcliffe Hospital, Ox-
ford, England. 

Submitted by MARK T. O'SHEA, 46 Buckingham Road, Penn, 
Wolverhampton, WV4 5TJ, England. 

MICROPECHIS IKAHEKA (Small-eyed or Ikaheka snake). CAN-
NIBALISM. Cannibalism, as opposed to interspecific ophiophagy, 
has been recorded for a wide range of reptile species (Mitchell 
1986. SSAR Herp. Circ. 15:1-37). This record follows Mitchell's 
recommendations for reporting cannibalism. Little is known of 
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the habits of Micropechis ikaheka other than it is nocturnal and 
frequents damp forest, swampy ground, and coconut plantations 
where it preys on lizards, small mammals, and snakes. During a 
five month period, I collected 15 live M. ikaheka on Kar Kar Island, 
Madang Province, Papua New Guinea. The snakes ranged in size 
from < 300 mm to 1500 mm SVL. They were housed at the 
University of Papua New Guinea in groups of three in spacious 
wooden cages measuring 1.2 x 0.6 x 0.3 m, and were fed laboratory 
mice. On the morning of 10 August 1990, a female measuring 910 
mm SVL (TL = 1040 mm) had eaten another female measuring 875 
mm SVL = 965). All three snakes in this cage were fed mice 
some days previously and the cannibalistic female had fed par-
ticularly well. The cannibalized female appeared in good health 
the previous evening. 

I thank Roger and Rosa Middleton, Matthew Jebb (CRI), Phil 
and Brenda Willmott-Sharp, James Menzies (UPNG), and Mick 
Raga (DEC). This work was funded in part by a Christensen 
Research Institute Fellowship and the Nuffield Department of 
Clinical Medicine, John Radcliffe Hospital, Oxford, England. 

Submitted by MARK T. O'SHEA, 46 Buckingham Road, Penn, 
Wolverhampton, WV4 5TJ, England. 

NERODIA RHOMBIFER (Diamondback Water Snake). ALBI- 
NISM. In the summers of 1988 and 1989, two albino Nerodia 

rhombifer were captured at Reelfoot Lake, Tennessee. 
The 1988 specimen (adult, TL ca. 930 nun) was killed 
by a fisherman near Samburg, Obion County, Tennes-
see, and given to David Haggard, naturalist at Reelfoot 
Lake Slate Park. The 1989 specimen (juvenile, TL. ca. 
350 nun) was captured in Lake County, Tennessee. A 
photo of this specimen appeared in Burkett and 
Huggins (1993. J. Tennessee Acad. Sci. 68(1):32). 

Dyrkacz (1981. SSAR Herp. Circ. 11, 31 pp.) re-
viewed albinism in amphibians and reptiles and listed 
the degrees of albinism. The specimens from Reelfoot 
Lake are classified as partial albinos with 
xanthophores, since both had a light yellow ground 
color with a white pattern of chain-like markings and 
pink eyes. We previously reported five amelanistic 
(without melanin) juveniles born to one female of this 
species from the St. Francis River bottoms of Greene 
County, Arkansas, approximately 60 km SW Reelfoot 
Lake (Burkett and Huggins 1985. Herpetol. Rev. 16:56). 

Dyrkacz (op. cit.) reported albinism in two closely 
related species, N. fasciata and N. sipedon, but the only 
known instances of albinism in N. rhombifer are the 
two reported herein. The occurrence of aberrant col-
ors in these two adjacent populations suggests pos-
sible gene flow across the Mississippi River Valley 
and the possibility of finding other abnormally col-
ored specimens from this geographic area. 

We thank C. Norvell, Tennessee Department of 
Conservation, for informing us about the first speci-
men, and the naturalists at Reelfoot Lake State Park 
for allowing the second specimen to be examined and 
photographed. 

Submitted by RAY D. BURKETT, Shelby State 
Community College, P.O. Box 40568, Memphis, Ten-
nessee 38174-0568, USA, and JAMES A. HUGGINS, 
Baptist Memorial Hospital Campus, Union Univer-
sity, Memphis, Tennessee 38104, USA. 

PYTHON MOLURUS BIVITTATUS (Burmese Py-
thon). MOVEMENTS. On 27 July 1992 in the village of 

Shin Hau, Lantau Island, Hong Kong, an old Chinese woman 
reported a "tai nam she" (literally "big belly snake," P. m. bivittatus) 
in her oven-sized, free-standing chicken coop. Apparently the 
snake had entered through a hole, eaten the two mature chickens 
within, and was unable to exit through the same hole. Extricated, 
the female python measured 2.7 m TL. The woman vigorously 
explained in Cantonese (though her pantomime was sufficient) 
that we could recover the chickens by holding the snake's head 
under water. Additional stimulus proved unnecessary; after it 
was removed from the coop the snake quickly regurgitated and 
the delighted old woman departed with the chickens. 

On 31 July 1992, the snake was force-fed a L. L. Electronics two-
stage transmitter (150 MHz) attached to a 1/4 wavelength antenna 
powered by a AA-sized lithium battery. We retained the snake 
overnight to ensure that the transmitter stayed inside and work-
ing. On 1 August at 1700 h the snake was released 170 m from the 
capture site east of the village. 

The movements of the python were followed until 20 August 
from three stations to determine general position. On most days 
we directly approached the snake to examine the habitat occu-
pied. In Fig. 1, the python's sequential positions are labeled with 
the number of days since capture. Snake locations were generally 
recorded during daylight hours (0600-2000 h) except a few posi-
tions which were recorded at night: 13b, 15a-c, and 17b (Fig. 1). 

During the 24-day period the python's home range was 12.3 ha 
with a maximum linear dimension of 550 m (minimum convex 
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Flo. 1. MAP of the study area depicting sequential movements of a 2.7 m TL female Python molurus bivittatus. The polygon shows the snake's home range 
during the 20-day observation period. Unshaded areas represent scrubby vegetation or grassland. Numbers indicate the snake's sequential location by day 
of the study period. Letters indicate sequence of movements on a particular day. Circled positions were confirmed by direct approach and are accurate 
to within 10 m; uncircled positions were determined by telemetry fixes from three stations and are accurate to within 100 m. 

polygon method; Mohr 1947. Amer. Midi. Nat. 37:223-249). On 
days 6 and 12, direct approach revealed the snake either com-
pletely or partly submerged in abandoned rice paddies. On three 
occasions (11, 13b, 14) daytime retreats were inside large rock piles 
or in vegetation near rock walls of cultivated fruit orchards. The 
snake spent the majority of tracking days (locations 16-22) near 
the beach in a dense Pandanus thicket. 

Confirmed locations indicated that over the first few days after 
release (days 5-14), the snake ranged widely. We presume she was 
hungry on release as she had lost the meal of chickens from 27 July. 
On day 19, direct approach revealed the python had eaten some-
thing large. It made no long range movements until, between days 
22 and 24, it moved southwest and passed the radiotag in a stream. 
The data suggest a cycle of wide ranging search for food, a period 
of limited movement during digestion, followed by elimination 
and a return to search behavior. Alternatively, the initial wide-
ranging movements may have been an attempt to relocate por- 

tions of its home range because the snake was translocated on 
release. 

Thanks to "chuk she lo" (snakecatchers) Glenn Mitchell, James 
Lazell, and James Conyers, and the radiotrackers and spotters: 
James Conyers, David Corsini, Daniel Freitas, Paul Gagne, III, 
Elizabeth Harris, Thomas Kinney, Bea Klepner, Timothy Loose, 
Richard Lutman, Glenn and Sally Mitchell, Betsy Olsen, John 
Rogers, Larry Ruotolo, Kerry Shered. 

Submitted by NUMI C. GOODYEAR, Department of Zoology, 
University of Rhode Island, and The Conservation Agency, 97b 
Howland Avenue, Jamestown, Rhode Island 02835, USA. 

SIMOPHIS RHINOSTOMA (NCN). DIET. The two species of the 
little known colubrid snake genus Simophis range from southeast- 
ern Brazil to Paraguay, in southeastern South America (Peters and 
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Orejas-Miranda 1970. Bull. U.S. Nat. Mus. 297:1-347). Simophis 
rhinostoma attains about 80 cm TL, is terrestrial and diurnal, and 
inhabits savannah-like areas and secondary disturbed forests 
(Sazima and Abe 1991. Stud. Neotrop. Fauna Environ. 26:159-
164). Although reported to prey on "small rodents and other small 
animals" (Amaral 1976. Serpentes do Brasil, Melhoramentos, Sao 
Paulo, 246 pp.), no substantiated data on food of S. rhinostoma 
seem available (Sazima and Abe, op. cit.). Here we report on gut 
contents of 12 snakes from several localities in the State of Sao 
Paulo, SE Brazil, housed in the collection of the Institute Butaritari, 
Sao Paulo (IB). 

We found five snakes (393-682 nun SVL) with identifiable prey, 
all of them frog remains. Three we ascribed to the small (ca. 30 mm 
SVL) leptodactylid frog Physalaemus cuvieri, and the others were 
bones of small leptodactylids the same size as P. cuvieri. Estimated 
prey/predator mass ratio for S. rhinostoma ranged from 0.1 to 0.2. 
Feeding on relatively small prey is common for most colubrid 
snakes (Greene 1983. Am. Zool. 23:431-441). Seven snakes had 
insect remains in the hindgut, a frequent finding for frog-eating 
snakes (pers. obs.). Physalaemus cuvieri is nocturnal and terrestrial, 
hiding by day under stones or pieces of wood, and in ground 
crevices or holes (Bokermann 1962. Rev. Brasil. Biol. 22:391-399; 
pers. obs.). The wedge-shaped snout profile of S. rhinostoma seems 
well suited to forage for frogs in such shelters. 

We found no evidence that S. rhinostoma preys on rodents 
(Amaral 1976, op. cit.). Rodent-eating snakes generally are either 
heavy, constricting, or poisonous (Greene 1983, op. cit.; Shine and 
Schwaner 1985. Copeia 1985:1067-1071). Simophis rhinostoma is a 
slender, non-poisonous snake with short and feeble teeth (pers. 
obs.) suited for small and unarmed prey such as frogs. 

We thank 0. A. V. Marques for expert advice and reading the 
manuscript, G. Puorto for access to the IB snake collection, J. P. 
Pombal Jr. for confirmation of the identity of frog remains, and the 
CNPq for financial support. 

Submitted by ALESSANDRA F. BIZERRA, ROSANA S. 
JORDAO, Institute de Biologia, Universidade de Sao Paulo, 
01498-970 Sao Paulo, Sao Paulo, Brasil, and IVAN SAZIMA, 
Departamento de Zoologia, Universidade Estadual de Campinas, 
13081-970 Campinas, Sao Paulo, Brasil. 

Scaphiopus intermontanus (Great Basin Spadefoot). USA, Utah: Zion National Park. 
Illustration by Breck Bartholomew. 

GEOGRAPHIC DISTRIBUTION 

Instructions for contributors to Geographic Distribution appear in 
Volume 25, number I. 

CAUDATA 

AMBYSTOMA TIGRINUM (Tiger Salamander). USA: WYO-
MING: Washakie Co: E 1 /4 Sec. 11, T41N, R89W. 8 August 1992. 
Kris Harold Johnson. Verified by George T. Baxter. University of 
Wyoming Zoological Museum (UW 621). First county record 
(Baxter and Stone 1985, Amphibians and Reptiles of Wyoming. 
Wyoming Game and Fish Dept., 137 pp.). 

Submitted by KRIS HAROLD JOHNSON, GREGG L. KURZ, 
and RICHARD A. OLSON, Department of Range Management, 
and THOMAS D. WHITSON, Department of Plant, Soil, and 
Insect Sciences, University of Wyoming, Laramie, Wyoming 82071-
3354, USA. 

AMBYSTOMA TIGRINUM MELANOSTICTUM (Blotched Ti-
ger Salamander). USA: WYOMING: Johnson Co: W 1/4 Sec. 3, 
T41N, R82W. 18 May 1993. Kris Harold Johnson. Verified by 
George T. Baxter. University of Wyoming Zoological Museum 
(UW 622). First township record; first county record south of 
Powder River (Baxter and Stone 1985, Amphibians and Reptiles of 
Wyoming. Wyoming Game and Fish Dept., 137 pp.). 

Submitted by KRIS HAROLD JOHNSON, GREGG L. KURZ, 
and RICHARD A. OLSON, Department of Range Management, 
and THOMAS D. WHITSON, Department of Plant, Soil, and 
Insect Sciences, University of Wyoming, Laramie, Wyoming 82071-
3354, USA. 

GYRINOPHILUS PALLEUCUS (Tennessee Cave Salamander). 
USA: TENNESSEE: Wilson Co: Cedars of Lebanon State Park, 
Jackson Cave, 36°05'10"N; 86°19"30rW, ca. 700 m into cave. 5 
September 1993. Collected by local spelunker. Middle Tennessee 
State University (MTSU 128C). Verified by G. Murphy. A second 
specimen was located during a subsequent (14 September) search 
of the cave. County record (Redmond 1985, A Biogeographic 
Study of Amphibians in Tennessee, Doctoral Thesis, Univ. Ten-
nessee, Knoxville. 290 pp.). 

Submitted by BRIAN T. MILLER and LEONARD WALTHER, 
Department of Biology, Middle Tennessee State University, 
Murfreesboro, Tennessee 37132, USA. 

NOTOPHTHALMUS VIRIDESCENS LOUISIANENSIS (Central 
Newt). USA: ILLINOIS: St. Clair Co: Brown's Pit (a cave). 1 July 
1986. Charles Paine. Verified by Ronald A. Brandon. Southern 
Illinois University at Carbondale Department of Zoology Collec-
tion (SIUC H-4519). Confirms unvouchered published report for 
county (Hurter 1893, Trans. St. Louis Acad. Sci. 6(11):251-261; 
Smith 1961, The Amphibians and Reptiles of Illinois. Illinois Nat. 
Hist. Surv. Bull. 28:1-298). 

Submitted by STEVEN J. TAYLOR and JEAN K. KREJCA, 
Department of Zoology, Southern Illinois University at Carbondale, 
Carbondale, Illinois 62901, USA. 

ANURA 

B LIFO AMERICANUS (American Toad). USA: ILLINOIS: Fayette 
Co: 8.05 km W of Rt. 128 on 3050 N and 3000 N. 31 March 1993. John 
E. Petzing. Verified by R. A. Brandon. Southern Illinois University 
at Carbondale (SIUC H-4473). County record; specimen found 
dead on blacktop road bordered on west by pasture and on east by 
oak-hickory forest. 

Submitted by JOHN E. PETZING, Rural Route 1, P. O. Box 87.  
Beecher City, Illinois 62414, USA. 
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BUFO AMERICANUS (American Toad). USA: ILLINOIS: Madi-
son Co: Poag, SE 1/4 NW 1/4 SE 1/4 Sec. 13, T4N, R9W. 5 July 
1993. D. A. Landes. Verified by R. A. Brandon. Southern Illinois 
University at Carbondale (SIUC H-4506-08). Verifies old litera-
ture report by Hurter (1911, Herpetology of Missouri. St. Louis 
Acad. Sci. Trans. 20(5):59-274). 

Submitted by SCOTT R. BALLARD, Illinois Department of 
Conservation, Division of Natural Heritage, 4521 Alton Com-
merce Parkway, Alton, Illinois 62002, USA, and DAVID A. 
LANDES, Biology Department, Belleville Area College, 2500 
Carlyle Road, Belleville, Illinois 62221-5899, USA. 

BUFO COGNATUS (Great Plains Toad). USA: WYOMING: 
Johnson Co: W 1/4 Sec. 3, T41N, R82W. 18 August 1993. Kris 
Harold Johnson. Verified by Joseph T. Collins. University of 
Wyoming Zoological Museum (UW 620). First county record; first 
record west of Powder River in Wyoming (Baxter and Stone 1985, 
Amphibians and Reptiles of Wyoming. Wyoming Game and Fish 
Dept., 137 pp.). 

Submitted by KRIS HAROLD JOHNSON, GREGG L. KURZ, 
and RICHARD A. OLSON, Department of Range Management, 
and THOMAS D. WHITSON, Department of Plant, Soil, and 
Insect Sciences, University of Wyoming, Laramie, Wyoming 
80271-3354, USA. 

BUFO WOODHOUSII FOWLERI (Fowler's Toad). USA: ILLI-
NOIS: Madison Co; Poag, SE 1/4 NW 1/4 SE 1/4 Sec. 13, T4N, 
R9W. 5 July 1993. D. A. Landes. Verified by R. A. Brandon. 
Southern Illinois University at Carbondale (SIUC H-4509). County 
record; fills gap between Jersey, Macoupin, Montgomery, Bond, 
Clinton and St. Clair counties (Smith 1961, The Amphibians and 
Reptiles of Illinois. Bull. Illinois Nat. Hist. Surv. 28(1):1-298). 

Submitted by SCOTT R. BALLARD, Illinois Department of 
Conservation, Division of Natural Heritage, 4521 Alton Com-
merce Parkway, Alton, Illinois 62002, USA, and DAVID A. 
LANDES, Biology Department, Belleville Area College, 2500 
Carlyle Road, Belleville, Illinois 62221-5899, USA. 

BUFO WOODHOUSII FOWLERI (Fowler's Toad). USA: NEW 
YORK: Suffolk Co: Fire Island Pines Marina, Harbor Walk. 14 
June, 1993. Robert M. Price. RMP 35601. Adult male. Verified by 
Peter Warny, Long Island Science Museum. A total of 207 speci-
mens were observed but not collected on the primary and second-
ary dunes of the Fire Island National Seashore between Water 
Island and Sunken Forest during the months of June, July, and 
August. The specimen collected was on private property, sitting 
under a harbor light at 2023 h, and had been noticed there on the 
previous evening. This is the first authenticated occurrence of the 
species on the Fire Island barrier beach in direct contact with salt 
spray. It is also the southernmost occurrence in Suffolk County. 
Based on the number of subadult toadlets observed and the calling 
males throughout the summer, it seems certain that the species is 
established and breeding in Fire Island Pines. 

Submitted by ROBERT M. PRICE, Department of Biology, 
Nassau Community College, Garden City, New York 11530, USA. 

ELEUTHERODACTYLUS NITIDUS (NCN). MEXICO: 
QUERETARO: municipality of Cadereyta de Montes, El Arbolito, 
Mesa de Leon. 1960 m. elev. 4 December 1991. Arturo Gonzalez A., 
Juan Alfonso Delgadillo Espinosa, Carlos Camacho Alberto and 
Dionisio Saucedo Resendiz. Museo de Zoologia, Facultad de 
Ciencias, Universidad Nacional Autonoma de Mexico (MZFC 
6401, 3 specimens). Verified by John D. Lynch. First record for 
Queretaro, extending its range ca. 340 km N of Cuautla, Morelos 
(Dixon 1957, Texas J. Sci. 9:379-409) and partially fills a distribu-
tional gap of ca. 560 km between the Morelos record and another 
from Aguascalientes (McCranie and Wilson 1984, Herpetol. Rev. 
15(1):22). Specimens were found under stones in an arid scrub 

vegetation in rocky soil near a temporary pond, which is similar 
to the collecting site near the Rio San Juan as described by Dixon 
(op. cit.). 

Submitted by JUAN ALFONSO DELGADILLO ESPINOSA, 
OSCAR FLORES VILLELA, FERNANDO MENDOZA 
QUIJANO, Museo de Zoologia, Facultad de Ciencias, Universidad 
Nacional Autonoma de Mexico, Apartado Postal 70-399. Distrito 
Federal 04510, Mexico, and CARLOS CAMACHO ALBERTO, 
Laboratorio de Herpetologia, Universidad Nacional Autonoma 
de Mexico, Campus Iztacala Avenida de Los Barrios s/n Los 
Reyes, Iztacala, Tlanepaantla, Estado de Mexico. C. P. 54900, 
Mexico. 

PHRYNOHYAS VENULOSA (NCN). MEXICO: HIDALGO: Mu-
nicipality of Huejutla de Reyes, Rancho Las Chacas, about 2.5 km 
NW downtown Huejutla (21°10'N, 98°24'W), 700 m elev. 21 June 
1993. Juan Alfonso Delgadillo Espinosa. Museo de Zoologia, 
Facultad de Ciencias, UNAM, MZFC 6034. Verified by Antonio 
Hernandez. Found at a temporal pond (where breeding takes 
place) in grassland 50 m near to a river, where riparian vegetation 
exists (Taxodium mucronatum). Smilisca baudini, Bufo valliceps, and 
B. marinus were collected in the same habitat which suggests 
syntopy. First record for the state of Hidalgo and a southern range 
extension 40 km SE of nearest records in San Luis Potosi 
(Tamazunchale), Duellman (1970, The Hylid Frogs of Middle 
America. Univ. Kansas Mus. Nat. Hist. Monog. 1:1-765). 

Submitted by JUAN ALFONSO DELGADILLO ESPINOSA, 
FERNANDO MENDOZA QUIJANO, and OSCAR FLORES 
VILLELA, Museo de Zoologia, Facultad de Ciencias, Universidad 
Nacional Autonoma de Mexico, Apartado Postal 70-399, Mexico, 
Distrito Federal 04510, Mexico. 

PSEUDACRIS TRISERIATA (Western Chorus Frog). USA: ILLI-
NOIS: St. Clair Co: Dieciseis Tigrinum Pit (a cave). 22 June 1993. 
Jean K. Krejca and Steven J. Taylor. Verified by Ronald A. Bran-
don. Southern Illinois University at Carbondale Department of 
Zoology Collection (SIUC H-4511). Confirms unvouchered pub-
lished report (Hurter 1893, Trans. St. Louis Acad. Sci. 6(11):251-
261; Smith 1961, The Amphibians and Reptiles of Illinois. Illinois 
Nat. Hist. Surv. Bull. 28:1-298). 

Submitted by STEVEN J. TAYLOR and JEAN K. KREJCA, 
Department of Zoology, Southern Illinois University at Carbondale, 
Carbondale, Illinois 62901, USA. 

PSEUDACRIS TRISERIATA MACULATA (Boreal Chorus Frog). 
USA: WYOMING: Johnson Co: W 1 /4 Sec. 3, T41N, R82W. 19 
August 1993. Kris Harold Johnson. Verified by George T. Baxter. 
University of Wyoming Zoological Museum (UW 623). First town-
ship record; first county record west of Powder River (Baxter and 
Stone 1985, Amphibians and Reptiles of Wyoming. Wyoming 
Game and Fish Dept., 137 pp.). 

Submitted by KRIS HAROLD JOHNSON, GREGG L. 
KURTZ, and RICHARD A. OLSON, Department of Range Man-
agement, and THOMAS D. WHITSON, Department of Plant, 
Soil, and Insect Sciences, University of Wyoming, Laramie, Wyo-
ming 82071-3354, USA. 

RANA CATESBIANA (Bullfrog). USA: ILLINOIS: St. Clair Co: 
Dieciseis Tigrinum Pit (a cave). 22 June 1993. Jean K. Krejca and 
Steven J. Taylor. Verified by Ronald A. Brandon. Southern Illinois 
University at Carbondale Department of Zoology Collection (SIUC 
H-4510). County record (Smith 1961, The Amphibians and Rep-
tiles of Illinois. Illinois Nat. Hist. Surv. Bull. 28:1-298). 

Submitted by STEVEN J. TAYLOR and JEAN K. KREJCA, 
Department of Zoology, Southern Illinois University at Carbondale, 
Carbondale, Illinois 62901, USA. 
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RANA PIPIENS (Northern Leopard Frog). USA: COLORADO: 
Las Animas Co: Salt Creek, 13 km N and 5km W Trichera, Sec. 22, 
T33S, R6OW. 5 September 1992. L. J. Livo. Verified by P. S. Corn. 
UCM Herpetology Color Slide 75. Extends range ca. 80 km E of 
nearest record for this species (Hammerson 1982, Amphibians 
and Reptiles in Colorado. Colorado Div. Wildl., Denver, 131 pp.). 
Specimen was one of several newly metamorphosed individuals 
along creek; surrounding area is occupied by Rana blairi 
(Hammerson, op. cit.), although none was seen at this locality. 

Submitted by LAUREN J. LIVO, 1215 South Osceola Street, 
Denver, Colorado 80219, USA. 

RANA PSALTES (Harpist Frog). TAIWAN: NANTOU CO: 
Lienhwachih, ca. 6 km N Yuchih (23°55'32"N, 128°53'02'1). 26 
August 1993. Wen-hao Chou. Verified by W. S. Huang. National 
Museum of Natural Science (NMNS 2369). First record for Taiwan 
(Lue et al. 1990, Wildlife Data Bank of Taiwan, (1) Amphibians (II). 
Ecol. Res. Report 8, Council of Agric., 157 pp.). This species was 
described by Kuramoto (1985, Herpetologica 41:150-158) from 
Yaeyama group of the Ryukyu Islands. 

Submitted by WEN-HAO CHOU, Department of Zoology, 
Division of Collection and Research, National Museum of Natural 
Science, Taichung, Taiwan 40419, Republic of China. 

SCINAX NASICA (NCN). ARGENTINA: PROVINCIA DE 
BUENOS AIRES: Baradero, Estancia "El Retofio" (33°48'S, 
59°30'W). 20-22 March 1993. Verified by G. R. Carrizo. Museo 
Argentino de Ciencias Naturales "Bernardino Rivadavia" (MACN 
34612-18). First record for Province, 260 km SW from the south-
ernmost record given by Gallardo (1982, Mus. Cs. Nats. Extra 
Nueva Serie 128:65-75). 

Submitted by JULIAN FAIVOVICH, Division Herpetologia, 
Museo Argentine de Ciencias Naturales "Bernardino Rivadavia", 
Casilla Postal 220, Sucursal 5, 14005 Buenos Aires, Argentina. 

SPEA BOMBIFRONS (Plains Spadefoot). USA: WYOMING: Fre-
mont Co: SW 1/4 Sec. 25, T3N, R5E. 29 May 1993. Kris Harold 
Johnson. Verified by Joseph T. Collins. University of Wyoming 
Zoological Museum (UW 624, color slide). Photographed and 
released. First township record and first record west of Wind 
River in Fremont County; most southwestern record for Wyo-
ming (Baxter and Stone 1985, Amphibians and Reptiles of Wyo-
ming. Wyoming Game and Fish Dept., 137 pp.). 

Submitted by KRIS HAROLD JOHNSON, GREGG L. 
KURTZ, and RICHARD A. OLSON, Department of Range Man-
agement, and THOMAS D. WHITSON, Department of Plant, 
Soil, and Insect Sciences, University of Wyoming, Laramie, 
Wyoming 82071-3354, USA. 

TESTUDINES 

APALONE SPINIFERA (Spiny Softshell). USA: WISCONSIN: 
Brown Co: Suamico River, U.S. Rt. 41 crossing (Sec. 23, T25N, 
R20E). 7 July 1991. P. W. LaBarge. Milwaukee Public Museum 
(MPM P361). Adult female caught by angling with nightcrawler 
for bait; Duck Creek, Village of Howard. 30 July 1992. Collector 
unknown; specimen given to D. Hartman. Milwaukee Public 
Museum (MPM P414). Juvenile. Both specimens verified by G. S. 
Casper. Extend known distribution in the Green Bay system two 
drainages north from previously reported population in the Fox 
River (Cochran 1991, Herpetol. Rev. 22:64); suggest possibility 
that A. spinifera occurs along the intervening western shoreline of 
Green Bay proper. 

Submitted by PHILLIP A. COCHRAN, Division of Natural 
Sciences, St. Norbert College, DePere, Wisconsin 54115, USA. 

DERMATEMYS MAWEI (Central American River Turtle). 
BELIZE: ORANGE WALK DISTRICT: Blue Creek, ca. 121(m NW 
of Blue Creek Village. 10 September 1993. Steven G. Platt. Verified 

by Tony Garel. Nine turtles (7 females, 2 males) taken alive in 
trammel net. Two males deposited in Belize Zoo. Voucher photo-
graphs deposited in Clemson University Vertebrate Collection 
(CUSC 1069, 1070). First record for Rio Bravo Headwaters (Moll 
1986, Biol. Conserv. 35:87-96); extends range ca. 25 km from the 
New River Basin. 

Submitted by STEVEN G. PLATT, Department of Biological 
Sciences, Clemson University, Clemson, South Carolina, 29634-
1903, USA. 

MACROCLEMYS TEMMINCKII (Alligator Snapping Turtle). 
USA: LOUISIANA: East Baton Rouge Parish: Bayou Duplantier, 
ca. 1.0 km E of Stanford Avenue. 24 January 1988 and 7 August 
1988. Verified by Stanlee Miller. Shells and skeletal material 
deposited in Clemson University Vertebrate Collection (CUSC 
964, 769). New parish record; fills hiatus between adjacent par-
ishes (Dundee and Rossman 1989, The Amphibians and Reptiles 
of Louisiana. Louisiana State Univ. Press, Baton Rouge. 300 pp.; 
Pritchard 1989, The Alligator Snapping Turtle: Biology and Con-
servation. Milwaukee Pub. Mus. 104 pp.). 

Submitted by STEVEN G. PLATT and LANCE W. FONTENOT, 
Department of Biological Sciences, Clemson University, Clemson, 
South Carolina 29634-1903, USA. 

STERNOTHERUS ODORATUS (Common Musk Turtle). USA: 
ILLINOIS: Kane Co: Max McGraw Wildlife Foundation, 1.05 km 
W of Rt 25 & 2.5 km S of Rt 72 (42 4'36"N, 8816'12"W). 21 October 
1993. V. J. Santucci and A. K. Wilson. Verified by R. A. Brandon. 
Southern Illinois University at Carbondale (SIUC R-2580). Smith 
(1961, The Amphibians and Reptiles of Illinois. Illinois Nat. Hist. 
Surv. Bull. 28:1-298) shows a literature record but no voucher for 
this species in the county; new county record. 

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

TRACHEMYS SCRIPTA (Slider). TEXAS: Hamilton Co: jct Rt. 281 
and Leo River. 7 March 1992. Kelly J. Irwin, Travis W. Taggart, and 
Adam Sweetman. Verified by Joseph T. Collins. KU 221256. County 
record (Dixon 1987, Amphibians and Reptiles of Texas, Texas 
A&M Univ. Press, College Station, Texas, 434 pp.). Collected 
under Texas Parks and Wildlife Permit SPR-0691-414. 

Submitted by KELLY J. IRWIN, 2218 West Second Street, 
Topeka, Kansas 66606, USA, TRAVIS W. TAGGART, 2302 
Donald Drive, Hays, Kansas 67601, USA, and ADAM 
SWEETMAN, 220 Rainbow Lake Road, Wichita, Kansas 67235, 
USA. 

LACERTILIA 

CALOTES VERSICOLOR (Indian Tree Lizard) SINGAPORE: 
KENT RIDGE: National University campus. 13 May 1988, K. L. 
Yeo. Verified by Kelvin Lim. Zoological Reference Collection, 
National University of Singapore (ZRC 2.3393). New locality 
record. Geographic range previously reported as India across to 
southern China and down to northern states of West Malaysia 
(Boulenger 1890, Fauna of British India, Taylor and Francis, Lon-
don, 541 pp.; 1912, Vertebrate Fauna of the Malay Peninsula: 
Reptilia & Batrachia. Taylor and Francis, London, 294 pp.). 

Boulenger (1912, op. cit.) and Smith (1935, Fauna of British India. 
Reptilia and Amphibia. Vol. 2. Sauna. Taylor and Francis, Lon-
don, 440 pp.) maintained that the species was absent from the 
southern states of West Malaysia. Apart from an isolated record 
from Sumatra (de Rooij 1915, Reptiles of the Indo-Australian 
Archipelago. Vol. 1. E. J. Brill, Leiden, 384 pp.) based on a badly 
damaged specimen, no other records existed to suggest that the 
geographic range extended further south than the upper region of 
West Malaysia. Obviously introduced, the species has established 
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itself rapidly in landscaped and open grounds throughout 
Singapore. 

Submitted by L. M. CHOU, Department of Zoology, National 
University of Singapore, 10 Kent Ridge Crescent, Singapore 0511. 

CNEMIDOPHORUS SEXLINEATUS (Six-lined Racerunner). 
USA: ILLINOIS: Madison Co: Poag, SE 1 / 4 NW 1 /4 SE 1 /4 Sec. 13, 
T4N, R9W. 19 May 1993. D. A. Landes. Verified by R. A. Brandon. 
Southern Illinois University at Carbondale (SIUC R-2598). County 
record (Smith 1961, The Amphibians and Reptiles of Illinois. Bull. 
Illinois Nat. Hist. Surv. 28(1):1-298). 

Submitted by SCOTT R. BALLARD, Illinois Department of 
Conservation, Division of Natural Heritage, 4521 Alton Com-
merce Parkway, Alton, Illinois 62002, USA, and DAVID A. 
LANDES, Biology Department, Belleville Area College, 2500 
Carlyle Road, Belleville, Illinois 62221-5899, USA. 

CNEMIDOPHORUS SEXLINEATUS (Six-lined Racerunner). 
USA: INDIANA: Knox Co: Oaktown Quadrangle, SW 1 /4 Sec. 24, 
T5N, R1OW, abandoned sand and gravel pit with moderate ground 
cover. 6 June 1993. Verified by Sherman A. Minton Indiana State 
Museum 71.7.324. Although there are historic records for Knox 
and Posey counties (Burt 1931, A Study of the Teiid Lizards of the 
Genus Cnemidophorus with Special Reference to their Phylogenetic 
Relationships. U.S. Natl. Mus. Bull. 154:1-286) to the best of our 
knowledge these represent the first recent specimens collected in 
southwestern Indiana. 

Submitted by DENNIS R. BROWN, 8439 Trotter Road, Camby, 
Indiana 46113, USA, and JARROD HARVEY, 208 North Gillespie 
Street, Greencastle, Indiana 46105, USA. 

CROTAPHYTUS COLLARIS (Collared Lizard). USA: ILLINOIS: 
Johnson Co., Ferne Clyffe State Park. New state record. A juvenile 
(SIUC R-2491) was captured on 22 October 1992 by Eric Johns, and 
a basking adult female was photographed by one of us (AKW) on 
20 August 1993; a photographic print is catalogued as SIUC R-
2597. Two adults had been sighted at the same locality by SIUC 
graduate students on 26 June 1993. Because none had been found 
previously despite much field work in the bluffs of southwestern 
Illinois, the possibility that this population may have been intro-
duced cannot be ruled out. Smith (1961, The Amphibians and 
Reptiles of Illinois. Illinois Nat. Hist. Surv. Bull. 28(1):1-298) 
postulated they might occur in Monroe County, and they are 
known from three bordering counties in Missouri (Johnson 1989, 
The Amphibians and Reptiles of Missouri. Missouri Dept. Conserv., 
Jefferson City, 368 pp.; Powell et al. 1993, Missouri Herpetol. 
Assoc. Newsl. 6:7-26). 

Submitted by RONALD A. BRANDON and ALLAN K. WIL-
SON, Department of Zoology, Southern Illinois University at 
Carbondale, Carbondale, Illinois 62901, USA. 

EUMECES OBSOLETUS (Great Plains Skink). TEXAS: McMullen 
Co: 9 mi S Tilden. 11 March 1992. Kelly J. Irwin, Travis W. Taggart, 
and Adam Sweetman. Verified by Joseph T. Collins. KU 221252. 
County record (Dixon 1987, Amphibians and Reptiles of Texas. 
Texas A&M Univ. Press, College Station, Texas, 434 pp.). Col-
lected under Texas Parks and Wildlife Permit SPR-0691-414. 

Submitted by ADAM SWEETMAN, 220 Rainbow Lake Road, 
Wichita, Kansas 67235, USA, KELLY J. IRWIN, 2218 West Second 
Street, Topeka, Kansas 66606, USA, and TRAVIS W. TAGGART, 
2302 Donald Drive, Hays, Kansas 67601, USA. 

SCELOPORUS OLIVACEUS (Texas Spiny Lizard) USA: TEXAS: 
Jones Co: Lueders, Lueders City Park. 24 March 1985. L. A. 
Fitzgerald. UNM 44566-7. Verified by Allan Landwer. First county 
record (Dixon 1987, Amphibians and Reptiles of Texas. Texas A & 
M Press. 434 pp.). 

Submitted by HOBART M. SMITH, Department of EPO Biol-
ogy, University of Colorado, Boulder, Colorado, 80309-0334, and 
DAVID CHISZAR, Department of Psychology, University of 
Colorado, Boulder, Colorado 80309-0345, USA. 

SCINCELLA LATERALIS (Ground Skink). USA: MISSOURI: 
Franklin Co: Meramec State Park. 16 June 1950. Collected by 
Milton Weller. Dallas Museum of Natural History Reptile Collec-
tion (DMNH 1867). Verified by Tom R. Johnson. New county 
record; partly fills in northeastern Missouri range (Johnson 1987, 
The Amphibians and Reptiles of Missouri. Missouri Dept. Conserv., 
Jefferson City, 368 pp.). 

Submitted by THOMAS VANCE, Biology Department, Navarro 
College, Corsicana, Texas 75110, USA. 

SCINCELLA LATERALIS (Ground Skink). TEXAS: Webb Co: 4 
mi W Bruni. 9 March 1992. Kelly J. Irwin, Travis W. Taggart, and 
Adam Sweetman. Verified by Joseph T. Collins. KU 221253. County 
record (Dixon 1987, Amphibians and Reptiles of Texas. Texas 
A&M Univ. Press, College Station, Texas, 434 pp.). Collected 
under Texas Parks and Wildlife Permit SPR-0691-414. 

Submitted by ADAM SWEETMAN, 220 Rainbow Lake Road, 
Wichita, Kansas 67235, USA, TRAVIS W. TAGGART, 2302 Donald 
Drive, Hays, Kansas 67601, USA, KELLY J. IRWIN, 2218 West 
Second Street, Topeka, Kansas 66606, USA. 

SERPENTES 

BOTHROPS MOOJENI (Brazilian Lancehead). BRAZIL: MATO 
GROSSO: 2 km N Porto Jofre on Rodovia Transpantaneira. 16 
September 1993. Wolfgang Wiister and Stephen Pierini. Verified 
by Miguel Trefaut Rodrigues. Institute Butantan (IB 55112). First 
record from Pocone and confirms predication (Campbell and 
Lamar 1989, Venomous Reptiles of Latin America. Comstock, 
Ithaca, New York. 425 pp.) of its presence within the Pantanal. 
Specimen was found DOR in a zone of permanently dry higher 
ground with cerrado vegetation. 

Submitted by WOLFGANG WUSTER, Department of Zool-
ogy, University of Aberdeen, Tillydrone Avenue, Aberdeen AB9 
2TN, Scotland, United Kingdom, STEPHEN PIERINI, 93 Putnoe 
Lane, Bedford, MK41 9AH, England, United Kingdom, and 
GIUSEPPE PUORTO, Laborat6rio de Herpetologia, Institute 
Butantan, Avenida Vital Brasi11500, CEP 05503-900 Sao Paulo - SP, 
Brazil. 

CROTALUS VIRIDIS CERBERUS (Arizona Black Rattlesnake). 
USA: COLORADO: Arapahoe Co: ca. Sec. 30, T4S, R64W. 6 Octo-
ber 1993, Ivan Littlejohn. Verified by H. M. Smith. UCM Zoology 
Color Slides 78-79. Specimen represents an escapee or introduc-
tion near the fringe of an urban area. Another rattlesnake collected 
at the same site was a normal Crotalus viridis viridis, the subspecies 
native to the area (Hammerson 1982, Amphibians and Reptiles in 
Colorado. Colorado Div. Wildl., Denver. 131 pp.). 

Submitted by LAUREN J. LIVO, 1215 South Osceola Street, 
Denver, Colorado 80219, USA, and DAVID CHISZAR, Depart-
ment of Psychology, Campus Box 345, University of Colorado, 
Boulder, Colorado 80309, USA. 

FARANCIA ABACURA REINWARDTII (Western Mud Snake). 
USA: LOUISIANA: Red River Parish: 16 km S Coushata on US Rt. 
84.3 June 1978. Collected by Terry L. Hibbitts. Dallas Museum of 
Natural History (DMNH 4975). Verified by Harold A. Dundee. 
County record (Dundee and Rossman 1989, The Amphibians and 
Reptiles of Louisiana. Louisiana State Univ. Press, Baton Rouge. 
300 pp.). 

Submitted by THOMAS VANCE, Biology Department, Navarro 
College, Corsicana, Texas 75110, USA. 
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GYALOPION QUADRANGULARE (Desert Hooknose Snake). 
USA: ARIZONA: La Paz Co: crossing paved road late in the 
evening near Salome (ca. 33°42'30"N, 113°30'W). 12 July 1993. 
Joseph Casada, Jose Rosado, and Eugene Trescott, Jr. (UAZ 52001, 
photographs by Manny Rubio). Verified by Howard Lawler. New 
county record; extends range ca. 250 km from vicinity of Nogales, 
Santa Cruz County. 

Submitted by EUGENE TRESCOTT, JR., Natural History As-
sociates, P. O. Box 1477, Inverness, Florida 34451-1477, USA. 

LAMPROPELTIS TRIANGULUM AMAURA (Louisiana Milk 
Snake). USA: TEXAS: Ellis Co: DOR, Walker Creek Road N FMR 
85 and E Ennis. 6 May 1992. Collected by Nancy Davis. Preserved 
specimen collection at Navarro College (NC 1992. 5. 6. IS). Veri-
fied by Pat Johnson. New county record; partly fills hiatus in north 
central Texas range (Dixon 1987, Amphibians and Reptiles of 
Texas. 434 pp.; Williams 1988, Systematics and Natural History of 
the American Milk Snake, Lampropeltis triangulum. Milwaukee 
Publ. Mus. 176 pp.). 

Submitted by THOMAS VANCE, Biology Department, Navarro 
College, Corsicana, Texas 75110, USA. 

LIOCHLOROPHIS VERNAL'S BLANCHARDI (Smooth Green 
Snake). USA: COLORADO: Teller Co: Rampart Range Road at 
East Plum Creek, 2.4 km (airline) S Douglas County line, 0.5 km 
(airline) E El Paso County line. Early July 1979. Russell P. DeFusco. 
Verified by Richard L. Holland. UCM Color Slide 77. County 
record (Hammerson 1986, Amphibians and Reptiles in Colorado. 
Colorado Division of Wildlife, Denver. 131 pp.). 

Submitted by RUSSELL P. DeFUSCO, Department of EPO 
Biology, University of Colorado, Boulder, Colorado 80309-0334, 
USA, DAVID CHISZAR, Department of Psychology, University 
of Colorado, Boulder, Colorado, 80309-0345, USA, HOBART M. 
SMITH, Department of EPO Biology, University of Colorado, 
Boulder, Colorado 80309-0334, USA. 

MASTICOPHIS TAENIATUS TAENIATUS (Desert Striped 
Whipsnake). USA: COLORADO: Moffat Co: Dinosaur National 
Monument, 15 km N Zenobia Peak (Sec. 16, T9N, R102W). 1 
September 1991. L. J. Livo. Verified by P. S. Corn. UCM Herp. 
Color Slide 64; Dinosaur National Monument, Pot Creek along 
bank of Green River. 12 June 1982. D. E. Wilson and S. J. Martin. 
Verified by P. S. Corn. (U. S. Fish and Wildlife Service Biological 
Survey Collection, Ft. Collins, Colorado, BS/ FC 2007). Specimens 
extend range ca. 13 and 24 km N of previous records in Colorado 
(Hammerson 1982, Amphibians and Reptiles in Colorado. Colo-
rado Div. Wildl., Denver, 131 pp.). 

Submitted by LAUREN J. LIVO, 1215 South Osceola Street, 
Denver, Colorado 80219, USA. 

OPHEODRYS VERNALIS (Smooth Green Snake). USA: WIS-
CONSIN: Door Co: Chambers Island, within 80 m of NE shoreline. 
6 September 1993. J. F. Blahnik. Verified by G. S. Casper. Milwau-
kee Public Museum (MPM P413). New county record (Vogt 1981, 
Natural History of Amphibians and Reptiles of Wisconsin, Mil-
waukee Publ. Mus. 205 pp.); first record from any Lake Michigan 
island (Long 1993, Bull. Chicago Herpetol. Soc. 28:214-218). That 
this specimen was not an isolated waif is suggested by a sighting 
three years previously (M. Blahnik, pers. comm.). 

Submitted by JAMES F. BLAHNIK and PHILLIP A. 
COCHRAN, Division of Natural Sciences, St. Norbert College, 
DePere, Wisconsin 54115, USA. 

SALVADORA GRAHAMIAE (Mountain Patchnose Snake). 
TEXAS: Hamilton Co: just SE jct Rt. 281 and Bosque River. 7 March 
1992. Kelly J. Irwin, Travis W. Taggart, and Adam Sweetman. KU 
221254; McMullen Co: 22 mi S Tilden. 8 March 1992. Kelly J. Irwin, 
Travis W. Taggart, and Adam Sweetman. KU 221257. Both \Teri- 

fied by Joseph T. Collins. County records (Dixon 1987, Amphib-
ians and Reptiles of Texas. Texas A&M Univ. Press, College 
Station, Texas, 434 pp.). Collected under Texas Parks and Wildlife 
Permit SPR-0691-414. 

Submitted by TRAVIS W. TAGGART, 2302 Donald Drive, 
Hays, Kansas 67601, USA, KELLY J. IRWIN, 2218 West Second 
Street, Topeka, Kansas 66606, USA, ADAM SWEETMAN, 220 
Rainbow Lake Road, Wichita, Kansas 67235, USA. 

SISTRURUS MILIARIUS STRECKERI (Western Pigmy Rattle-
snake). USA: LOUISIANA: De Soto Parish: Dolet Hills, 8 km SE 
Mansfield. October 1973. Collected by Terry L. Hibbitts. Dallas 
Museum of Natural History (DMNH 4418) Verified by Harold 
Dundee. New county record; partly fills hiatus in western Louisi-
ana range (Dundee and Rossman 1989, The Amphibians and 
Reptiles of Louisiana. Louisiana State Univ. Press, Baton Rouge. 
300 pp.) and confirms earlier claim of expected occurence in De 
Soto Parish (Strecker and Frierson 1926, Contrib. Baylor Univ. 
Mus. 5:1-10). 

Submitted by THOMAS VANCE, Biology Department, Navarro 
College, Corsicana, Texas 75110, USA. 

STORERIA DEKAYI (Brown Snake). TEXAS: McMullen Co: S 
Tilden on Rt. 16 at Nueces River. 8 March 1992. Kelly J. Irwin, 
Travis W. Taggart, and Adam Sweetman. Verified by Joseph T. 
Collins. KU 221255. County record (Dixon 1987, Amphibians and 
Reptiles of Texas. Texas A&M Univ. Press, College Station, Texas, 
434 pp.). Collected under Texas Parks and Wildlife Permit SPR-
0691-414. 

Submitted by KELLY J. IRWIN, 2218 West Second Street, 
Topeka, Kansas 66606, USA, TRAVIS W. TAGGART, 2302 
Donald Drive, Hays, Kansas 67601, USA, ADAM SWEETMAN, 
220 Rainbow Lake Road, Wichita, Kansas 67235, USA. 

Two Anoles New To Broward County, Florida 

Since 1987, we have been aware of a release site for several 
exotic reptiles in Broward County, Florida. This site, now a horse 
stable, was formerly a reptile importer's warehouse. Here we 
report on two species of anoles that have become established at 
this location. Vouchers were collected by the authors, verified by 
C. Guyer, and deposited in the Auburn University Museum 
(AUM), as follows: 

ANOLIS CHLOROCYANUS (NCN). Broward Co: Parkland, N 
of Holmberg Road. 14 September 1991. Seven individuals were 
observed and two were collected (AUM 33672-73). First United 
States record (Conant and Collins 1991, A Field Guide to Reptiles 
and Amphibians of Eastern and Central North America. Third 
ed., Houghton Mifflin Co., Boston, Massachusetts. 450 pp.; Wil-
son and Porras 1983, The Ecological Impact of Man on the South 
Florida Herpetofauna. Univ. Kansas Mus. Nat. Hist. Spec. Publ. 
9, 89 pp.). 

CTENONOTUS (ANOLIS) CYBOTES (Largehead Anole). 
Broward Co: Parkland, N of Holmberg Road. 14 September 1991. 
More than 50 individuals were observed and four were collected 
(AUM 33674-77). New county record (Conant and Collins, op. 
cit.; Wilson and Porras, op. cit.). 

Both species of lizards appeared to be restricted to an area no 
greater than 5 ha. Ctenonotus cybotes greatly outnumbered A. 
chlorocyanus and utilized a wider array of perch types than did 
A. chloracyanus. Anolis chlorocyanus was found only on smooth 
barked trees and buildings while C. cybotes perched on different 
types of trees, buildings, piles of lumber, and fence posts. 
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Submitted by BRIAN P. BUTTERFIELD, Department of Zool-
ogy and Wildlife Science, 331 Funchess Hall, Auburn University, 
Alabama 36489-5414, USA, WALTER E. ME SHAKA, JR., 
Archbold Biological Station, P.O. Box 2057, Lake Placid, Florida 
33852, USA, and ROGER L. KILHEFNER, 9050 NW 28 Street, 
Apt. 109, Coral Springs, Florida 33065, USA. 

ALLIGATOR MISSISSIPPIENSIS (American Alligator). Leon 
Co: ca. 3.2 km W Iamonia Tall Timbers Research Station. 3 June 
1967. Boettcher and Buskirk. LSUMZ 18947. 

CHELYDRA SERPENTINA (Snapping Turtle). Pasco Co: New 
Port Richey. 20 August 1970. R. Thomas. LSUMZ 22016. 

KINOSTERNONBAURII (Striped Mud Turtle). Pasco Co: ca. 6.4 
km NW Hudson. 15 August 1970. R. Thomas. LSUMZ 22004. 

County Records For Florida 
Amphibians And Reptiles 

A review of Florida specimens of amphibians and reptiles in 
the Louisiana State University Museum of Natural Science 
(LSUMZ) has revealed a number of county records for that state. 
These records are based on comparisons with distributional data 
presented by Ashton and Ashton (1988a, 1988b, 1991) and records 
subsequently published in the Geographical Distribution section 
of Herpetological Review. Identity of all specimens was verified 
by either Douglas A. Rossman, David A. Good, or Anna L. Bass. 

PSEUDOBRANCHUS STRIATUS (Broad-striped Dwarf Siren). 
Bradford Co: U.S. Rt. 301 at Santa Fe River Swamp. 27 October 
1991. P. Moler. LSUMZ 54370, 54371. 

SIREN LACERTINA (Greater Siren). Pasco Co: ca. 4.8 km E New 
Port Richey. 7 August 1970. W. Neill, L. Hope, R. Thomas. 
LSUMZ 22009-22015. 

AMPHIUMA MEANS (Two-toed Amphiuma). Madison Co: I-10 
at Hixtown Swamp, 9.9 km E U.S. Rt. 221. August 1991. P. Moler, 
B. Mansell, C. Abercrombie. LSUMZ 54227. Washington Co: U.S. 
Rt. 90, 7.7 km E Choctawatchee River. 24 September 1991. P. 
Moler. LSUMZ 54224. 

NOTOPHTHALMUS VIRIDESCENS (Eastern Newt). Bay Co: 
Pine Log State Forest, Sec. 18, T1S, R16W. 19 September 1991. J. 
Palis. LSUMZ 54215-54223. Bradford Co: U.S. Rt. 301 at Santa Fe 
River Swamp. 27 October 1991. P. Moler. LSUMZ 54374. Lake Co: 
Fla. Rt. 50, ca. 2.2 km E Sumter County line. 28 March 1991. P. 
Moler, B. Mansell. LSUMZ 53226-53228. Madison Co: I-10, ca. 9.6 
km E U.S. Rt. 221.14 Apri11991. P. Moler, C. Schwalbe, H. Adams. 
LSUMZ 53245-53247. Sumter Co: Sec. 10, T20S, R22E and Sec. 34, 
T19S, R22E. March 1991. D. Stevenson, D. Crowe. LSUMZ 53213-
53225. 

AMBYSTOMA OPACUM (Marbled Salamander). Gulf Co: 4.8 
km ENE Wewahitchka. 4 May 1967. R. Blaney, K. Relyea. LSUMZ 
25219, 25220. 

EURYCEA QUADRIDIGITATA (Dwarf Salamander). Holmes 
Co: Wright's Creek, 9.6 km S jct. Fla. Rt. 2 on Fla. Rt. 79. 6 May 
1967. R. Blaney, K. Relyea. LSUMZ 52143. 

HYLA AVIVOCA (Bird-voiced Treefrog). Gulf Co: Dead Lakes 
region near Wewahitchka. March 1968. L. Wilson. LSUMZ 41338. 

HYLA FEMORALIS (Pine Woods Treefrog). Holmes Co: 4.8 km 
E Bonifay. 2 September 1950. G. Lowrey, Jr. LSUMZ 1847-1851. 

HYLA SQUIRELLA (Squirrel Treefrog). Osceola Co: 28.8 km S St. 
Cloud on Fla. Rt. 523. 3 May 1970. L. Wilson. LSUMZ 29317. 

PSEUDACRIS CRUCIFER (Spring Peeper). Escambia Co: Brushy 
Creek, 3.4 km W end of Rt. 97, Enon. 6 February 1967. R. Blaney, 
K. Relyea. LSUMZ 15869. 

KINOSTERNON ODORATUM (Common Musk Turtle). Pasco 
Co: ca. 8 km NE New Port Richey. 13 September 1968. R. Thomas. 
LSUMZ 27992. 

KINOSTERNON SUBRUBRUM (Eastern Mud Turtle). Wakulla 
Co: St. Marks Wildlife Refuge. 18 April 1959. D. Rossman. LSUMZ 
9146. 

PSEUDEMYS FLORIDANA (Cooter). Gulf Co: FL 71, 14.1 km S 
Wewahitchka. 4 May 1967. R. Blaney, K. Relyea. LSUMZ 24787. 

GOPHER US POLYPHEMUS (Gopher Tortoise). Charlotte Co: 
no further data. 1961. C. Harper. LSUMZ 43344. 
APALONE FEROX (Florida Softshell). Liberty Co: Owl Creek. 27 
July 1952. R. Beter. LSUMZ 6175. 

OPHISAURUS ATTENUATUS (Slender Glass Lizard). Levy Co: 
16 km NE Lebanon Station. 8 June 1960. M. Fouquette, D. Ross-
man. LSUMZ 13674. 14.4 km NE Lebanon Station. 8 June 1960. D. 
and N. Rossman. LSUMZ 33928. 

OPHISAURUS COMPRESSUS (Island Glass Lizard). Franklin 
Co: St. George Island, 4.3 km W Bridge. 30 March 1968. R. Blaney. 
LSUMZ 21827. Osceola Co: 15.8 km N Yeehaw Jct. 9 April 1959. 
D. Rossman. LSUMZ 6587. 

OPHISAURUS VENTRALIS (Eastern Glass Lizard). Duval Co: 
Jacksonville, ca. 9.6 km W St. Johns River. 1 April 1985. R. 
Lawson, B. Mansell, P. Frank, J. Cole. LSUMZ 44911, 44912. 
Holmes Co: Bonifay. Fall 1952. D. Grant. LSUMZ 5906. Orange 
Co: Orlando. 10 November 1968. L. Wilson. LSUMZ 42181. 

DIADOPHIS PUNCTATUS (Ringneck Snake). Pasco Co: An-
dote River at Rt. 54. 7 April 1985. R. Lawson, P. Frank, J. Cole. 
LSUMZ 44891. Rt. 44 at Pasco-Pinellas county line. 7 April 1985. 
R. Lawson, P. Frank, J. Cole. LSUMZ 44892. Anclote River at Rt. 
44. 1 December 1985. R. Lawson, P. Frank. 45774, 45775. Pinellas 
Co: ca. 0.8 km S St. Petersburg airport. 26 November 1983. R. 
Lawson, P. Frank. LSUMZ 43445-43449. Toytown dump, Clear-
water. 1 December 1985. R. Lawson, P. Frank. LSUMZ 45764. 

ELAPHE GUTTATA (Corn Snake). Holmes Co: Bonifay. Fall 
1952. D. Grant. LSUMZ 5905. Bonifay. Spring 1954. D. Grant. 
LSUMZ 6503. 

ELAPHE OBSOLETA (Rat Snake). Bay Co: N of Panama City. 
July 1972. J. McLean. LSUMZ 24789. 

FARANCIA ERYTROGRAMMA (Rainbow Snake). Washington 
Co: Ebro. April 1967. D. Sebolt. LSUMZ 18117. 

HETERODONPLATIRHINOS (Eastern Hognose Snake). Holmes 
Co: Bonifay. Fall 1952. D. Grant. LSUMZ 5902, 5904. Bonifay. 
Spring 1954. D. Grant. LSUMZ 6506. 

HETERODON SIMUS (Southern Hognose Snake). Holmes Co: 
Bonifay. Fall 1952. D. Grant. LSUMZ 5901, 5903. Bonifay. Spring 
1954. D. Grant. LSUMZ 6504. 
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LAMPROPELTIS CALLIGASTER (Mole Kingsnake). Escambia 
Co: vicinity of Pensacola. May 1982. R. Lawson, P. Frank. LSUMZ 
40944. 

28835. Pasco Co: Port Richey, N side of Pithlachascotee River. 20 
August 1970. R. Thomas. LSUMZ 22018. dirt road off Rt. 44, 0.8 
km N Pinellas County Iine. 1 December 1985. R. Lawson, P. 
Frank. LSUMZ 45768. 

LAMPROPELTIS TRIANGULUM (Milk Snake). Sumter Co: 2.4 
km S Fla. Rt. 48 on County Road 575. 7 May 1984. P. Frank. 
LSUMZ 45358. 

NERODIA FASCIATA (Southern Water Snake). Sumter Co: 3.0 
km S Fla. Rt. 48 on County Rd 575. 5 June 1985. P. Frank, P. 
Chilson. LSUMZ 45377. 

NERODIA FLORIDANA (Florida Green Water Snake). Pinellas 
Co: Clearwater. February 1981. LSUMZ 39967. 

NERODIA TAXISPILOTA (Brown Water Snake). Citrus Co: ca. 
3.2 km NW Rutland. 8 August 1980. R. Lawson, P. Frank. LSUMZ 
39159. Withlacoochee River, ca. 8 km NW Rutland. 8 August 
1980. R. Lawson, P. Frank. LSUMZ 39779-39781. Lake Tsala 
Apopka at Inverness. 30 May 1982. R. Lawson, P. Frank. LSUMZ 
40912, 40913. ca. 8 km NW Rutland in Withlacoochee River. 8 
August 1980. R. Lawson, P. Frank. LSUMZ 43454, 43455. Escambia 
Co: Pensacola. July 1981. T. Picheo. LSUMZ 40308. 

PITUOPHIS MELANOLEUCUS (Pine Snake). Gilchrist Co: Fla. 
Rt. 26, 1.6 km E Trenton. 10 April 1966. P. Hollander. LSUMZ 
18112. 

REGINA RIGIDA (Glossy Crayfish Snake). Jackson Co: no fur-
ther data. 18 April 1981. A. Meier, Jr. LSUMZ 40503. 

RHADINAEA FLAVILATA (Pine Woods Snake). Pasco Co: Rt. 54 
at Anclote River. 23 March 1985. P. Frank. LSUMZ 45385, 45386. 

STORERIA DEKAYI (Brown Snake). Pasco Co: Fla. Rt. 52, ca. 8 
km E Crowers Corner. 9 August 1970. R. Thomas. LSUMZ 22001. 

STORERIA OCCIPITOMACULATA (Redbelly snake). Calhoun 
Co: U.S. Rt. 71, 4.8 km N Blountstown. 31 March 1965. L. Wilson. 
LSUMZ 34135. 

THAMNOPHIS SAURITUS (Eastern Ribbon Snake). Hernando 
Co: Rt. 19, 0.4 km S Weekie Watchee. 2 March 1984. P. Frank. 
LSUMZ 44103. Brooksville. February 1985. P. Frank. LSUMZ 
44865, 44866. Rt. 476. 1985. P. Frank. LSUMZ 44885. Rt. 476, 3.2 
km E Rt. 98.30 March 1985. R. Lawson, P. Frank, J. Cole. LSUMZ 
44886. 

THAMNOPHIS SIRTALIS (Common Garter Snake). Bay Co: 
Panama City Beach. 1981. LSUMZ 40037, 40120. Gadsden Co: Fla. 
Rt. 62, 4.8 km N Quincy. June 1965. D. Smith. LSUMZ 18975. 

VIRGINIA STRIATULA (Rough Earth Snake). Holmes Co: 
Bonifay. Spring 1954. D. Grant. LSUMZ 6502. 

MICRURUS FULVIUS (Eastern Coral Snake). Jefferson Co: U.S. 
Rt. 98, 0.3 km E St. Marks River. 29 May 1975. LSUMZ 25170. 

AGKISTRODON PISCIVORUS (Cottonmouth). Calhoun Co: 
17.6 km NE Wewahitchka. 4 May 1967. R. Blaney, K. Relyea. 
LSUMZ 46889. Pasco Co: between Odessa and Elfers. Fall 1968 or 
Spring 1969. R. Thomas. LSUMZ 22050. 

CROTALUS ADAMANTEUS (Eastern Diamondback Rat-
tlesnake). Escambia Co: vicinity of Pensacola. R. Blaney. LSUMZ 
38494. 

SISTRURUS MILIARIUS (Pigmy Rattlesnake). Bay Co: U.S. Rt. 
231, 1.6 km SW Youngstown. 30 May 1970. L. Wilson. LSUMZ 
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Noteworthy Distributional Records 
For Some Snakes From 

Jersey And Madison Counties, Illinois 

Specimens documenting the following distributional records 
were all obtained DOR by the author along Illinois Route 100, and 
were deposited at the Illinois Natural History Survey (INNS). 
Identifications were confirmed by L. E. Brown, Department of 
Biological Sciences, Illinois State University. 

ELAPHE VULPINA VULPINA (Western Fox Snake). Jersey Co: 
NW 1 /4 Sec. 13, T6N, R12W, 3.2 km NW Elsah Road. 7 October 
1993. INHS 11006; NE 1/4 Sec. 26, T6N, R11W, 1.1 km NW Piasa 
Creek. 7 October 1993. INHS 11007; NW 1/4 Sec. 20, T6N, R11W, 
at Elsah Road. 16 October 1993. INHS 11009; SW 1/4 Sec. 21, T6N, 
R11W, 2.2 km SE Elsah Road. 22 October 1993. INHS 11010. 
Madison Co: SE 1 /4 Sec. 4, T5N, R1OW, at Hop Hollow. 8 October 
1993. INHS 11008. New county records. Previously reported from 
Jerseyville, Jersey Co., by Smith (1961) based on a single specimen 
(INHS 1317) collected in 1936. Specimens reported here from 
Jersey and Madison counties extend range a total of 27 km S of 
Jerseyville record. They further confirm the existence of disjunct 
populations in southern Illinois and indicate that they occupy a 
considerable geographic area. 

LAMPROPELTIS GETULA HOLBROOKI (Speckled 
Kingsnake). Jersey Co: S 1/2 Sec. 12, T6N, R13W, at Deer Plain 
Ferry. 8 October 1993. INHS 11000. New county record and 
extends range 94 km WSW from closest Illinois record (Smith 
1961). 

NERODIA ERYTHROGASTER FLAVIGASTER (Yellowbelly 
Water Snake). Madison Co: SE 1/4 Sec. 4, T5N, R1OW, 3.2 km SE 
Clifton Terrace Road. 8 October 1993. INHS 11103; NW 1/4 Sec. 4, 
T5N, R1OW, 2.4 km SE Clifton Terrace Road. 6 October 1993. INHS 
11104; NW 1/4 Sec. 31, T6N, R1OW, 1.6 km NW Clifton Terrace 
Road. 8 October 1993. INHS 11100; NW 1/4 Sec. 32, T6N, R1OW, 
0.3 km SE Clifton Terrace Road. 7 October 1993. INHS 11099; NW 
1/4 Sec. 32, T6N R1 OW, 0.8 km SE Clifton Terrace Road. 7 October 
1993. INHS 11098 and INHS 11105; NW 1 /4 Sec. 4, T5N, R1OW, 2.6 
km SE Clifton Terrace Road. 17 October 1993. INHS 11108. New 
county record. 
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NERODIA RHOMBIFER RHOMBIFER (Diamondback Water 
Snake). Madison Co: NE 1/4 Sec. 31, T6N, R1OW, 0.3 km NW 
Clifton Terrace Road. 7 October 1993. INNS 11056. Confirms 
county record not documented by specimens reported by Hurter 
(1911). 

NERODIA SIPEDON SIPEDON (Northern Water Snake). Madi-
son Co: NW 1/4 Sec. 31, T6N, R1OW, 1.1 km NW Clifton Terrace 
Road. 8 October 1993. INNS 11071 and INHS 11072; NW 1/4 Sec. 
32, T6N, R1OW, 0.2 km SE Clifton Terrace Road. 8 October 1993. 
INHS 11075; NW 1 /4 Sec. 32, T6N, R1OW, at Clifton Terrace Road. 
21 October 1993. INNS 11089. NW 1/4 Sec. 10, T5N, R1OW, 4.2 km 
SE Clifton Terrace Road. 17 October 1993. INNS 11091. New 
county record. 

PITUOPHIS MELANOLEUCUS SAYI (Bullsnake). Madison Co: 
NW 1/4 Sec. 4, T5N, R1OW, 1.9 km SE Clifton Terrace Road. 22 
October 1993. INNS 11001. Confirms county record not docu-
mented by specimens reported by Stull (1940) and indicates that 
disjunct populations in southwestern Illinois noted by Smith 
(1961) are still extant. 

REGINA GRAHAMH (Graham's Crayfish Snake). Madison Co: 
SE 1/4 Sec. 4, T5N, R1OW, 3.1 km SE Clifton Terrace Road. 8 
October 1993. INHS 11046; SE1 /4 Sec. 4, T5N, R1OW, at Hop 
Hollow. 16 October 1993. INHS 11051; SE1 /4 Sec. 32, T6N, R1OW, 
1.4 km SE Clifton Terrace Road. 17 October 1993. INNS 11054. 
Confirms county record not documented by specimens reported 
by Hurter (1911). Jersey Co: NE 1/4 Sec. 13, T6N, R12W, at 
Chautauqua Road. 7 October 1993. INNS 11043; NE 1/4 Sec. 15, 
T6N, R12W, 0.2 km E Grafton. 7 October 1993. INHS 11044; S1/2 
Sec. 12, T6N, R13W, at Deer Plain Ferry. 8 October 1993. INHS 
11045; NE1/4 Sec. 27, T6N, R11W, 5.4 km NW Clifton Terrace 
Road. 16 October 1993. INHS 11047-11048; NE1/4 Sec. 26, T6N, 
R11W, 5.8 km SE Elsah Road. 16 October 1993. INHS 11049; NE1/ 
4 Sec. 28, T6N, R11W, 2.4 km SE Elsah Road. 16 October 1993. INHS 
11050; NW 1/4 Sec. 25, T6N, R11W, 0.3 km SE Piasa Creek. 16 
October 1993. INNS 11052; SE1/4 Sec. 20, T6N, R11W, 0.5 km SE 
Elsah Road. 21 October 1993. INHS 11053; SE1 /4 Sec. 18, T6N, 
R11W, 4.8 km SE Grafton. 17 October 1993. INHS 11055. Previ-
ously reported by Smith (1961) from a single specimen (INHS 
1751) collected in 1942. Jersey Co. records reported here confirm 
continued existence of species in this now highly developed area. 

THAMNOPHIS PROXIMUS PROXIMUS (Western Ribbon 
Snake). Jersey Co: NW 1/4 Sec. 27, T6N, R11W, 3.7 km SE Elsah 
Road. 24 October 1993. INNS 10999. Confirms county record not 
documented by specimens reported by Garman (1892). 
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Hemidactylus mabouia As An Established 
Member Of The Florida Herpetofauna 

In the United States, Hemidactylus mabouia is known from the 
southeastern region of mainland Florida (Butterfield et al. 1993) 
where it is common on buildings and nearby trees. In the keys, H. 
mabouia has been reported from Crawl Key (Lawson et al. 1991) 
and Bahia Honda (Gunther et al. 1993). Here, we report eight new 
records of H. mabouia in the Florida Keys and comment on its 
presence and establishment in Florida. All specimens will be 
deposited in the United States National Museum (USNM). 

Monroe Co: Key West, corner of South and Elizabeth Streets. 21 
September 1993. USNM 217879. Female, 60 mm. Collected on lit 
wall of hotel. Six additional specimens were collected on the 
walls of lit buildings in town. 

Monroe Co: Stock Island, Moose lodge. 23 September 1993. 
USNM 217895. Female, 61 mm. Collected on lit wall of building. 
Fourteen additional specimens collected on lit buildings. 

Monroe Co: Middle Torch Key. 22 September 1993. USNM 
217880. Male, 59 mm. USNM 217881. Immature, 41 mm. Col-
lected on lit buildings. Other individuals observed but not col-
lected. 

Monroe Co: Sunshine Key. 21 September 1993. USNM 217878. 
Male, 58 mm. Collected on lit building. Other individuals ob-
served but not collected. 

Monroe Co: Lower Sugar Loaf Key, West Circle. 21 September 
1993. USNM 217875. Male, 67 mm. USNM 217876. Male, 46 mm. 
Collected on lit buildings. Other individuals observed but not 
collected. 

Monroe Co: Big Pine Key, Visitor Center. 21 September 1993. 
USNM 217877. Male, 67 mm. Collected on lit building. Other 
individuals observed but not collected. 

Monroe Co: Fat Deer Key, Key Colony Beach. 21 September 
1993. USNM 217882. Female, 62 mm. Collected on lit building. 
Six additional specimens collected on nearby lit buildings. Other 
individuals observed but not collected. 

Monroe Co: Plantation Key, Audubon Building. 21 September 
1993. USNM 217889. Immature, 41 mm. Three additional speci-
mens collected on the lit building. Other individuals observed 
but not collected. 

The above records are suggestive of continuous distribution 
through the chain of keys. At our collecting sites, we counted 
between three and twenty individuals on buildings. Hatchlings 
were present at nearly all sites and, at some sites they were 
numerous (5-10). 

Based on the ubiquity and widespread distribution of this 
species in southern Florida, we believe that Hemidactylus mabouia 
should be considered a firmly established member of the Florida 
herpetofauna. Key West and Miami were two locations which 
illustrated the strong colonization ability of H. mabouia under 
favorable conditions. During our evening searches on Key west, 
we found only one H. turcicus and three H. garnotii. At the time 
of Duellman and Schwartz's (1958) study, H. garnotii was un-
known in Key West, however, H. turcicus was well established 
although not nearly as abundant as we have found H. mabouia 
(W. E. Duellman, pers. comm., 20 October 1993). The near ab-
sence of the once common H. turcicus was in stark contrast to the 
large number of H. mabouia, a close relative and a possible 
ecomorph of H. turcicus. This observation is suggestive of species 
displacement or, for unknown reasons, species replacement by 
H. mabouia and represents succession in exotic herpetofauna. 

Unlike Key West, Duellman and Schwartz (1958) found few 
Hemidactylus turcicus in Miami. We were unable to find any H. 
turcicus in Miami, but H. mabouia was well established and at 
some sites very numerous and in syntopy with H. garnotii. 
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Presently, H. mabouia is the most successful of the three intro-
duced hemidactylines known to occur on the Florida Keys and is 
rapidly dispersing throughout southern mainland Florida. 

The sudden appearance of numerous thriving colonies sug-
gests to us that this species was established much earlier than 
first detected by Lawson and colleagues (1991) and/or was 
recently introduced to multiple sites. Because we found this 
species to be abundant within its continuous range but spotty at 
northernmost locations, we suggest that both occurred. Intro-
ductions especially to Miami and the Florida Keys are quite 
probable from the agriculture and foliage trade of Brazil and 
Puerto Rico where H. mabouia is also an established exotic 
(Schwartz and Henderson 1985). Indeed, our most populated site 
is along the port of Miami near Miami International Airport. In 
this likely scenario, multiple introductions have been taking 
place and will continue to do so over time and at more than one 
location thereby increasing the probability of successful coloni-
zation and perhaps recolonization. If this is true, the Bahamian to 
Crawl Key connection suggested by Lawson and colleagues 
(1991) could also be attributed with other known target areas in 
the Caribbean and, in some instances, easily go the other way. 

Acknowledgments.— We thank Joseph T. Collins for his comments 
regarding this ms. 
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Two Turtles New To The Florida Keys 

While trapping Kinosternon baurii on Stock Island, we collected 
two species of emydid turtles previously unreported from the 
lower Florida keys (Lazell 1989; Wilson and Porras 1983). The 
turtles were collected in a roadside ditch with wire basket traps. 
Specimens were verified by James L. Dobie and deposited in the 
Auburn University Museum (AUM). Collections were made un-
der Florida Game and Fresh Water Fish Commission permit 
WX93162 issued to J. B. Hauge. The records are: 

DEIROCHELYS RETICULARIA CHRYSEA (Florida Chicken 
Turtle). Monroe Co: Stock Island Junior College Road. 23 Septem-
ber 1989. AUM 33633. 

TRACHEMYS SCRIPTA ELEGANS (Red-eared Slider). Monroe 
Co: Stock Island, Jr. College Road. 24 September 1993. AUM 
33634. 

These records most probably are the result of pet turtles being 
intentionally released or escaping from their owners. Several 
people in the Key West area have an interest in turtles and are 
known to keep them as pets (R. W. Ehrig, pers. comm.). At present, 
we are unable to determine if breeding populations of either 
species occur at this site because only one individual of each 
species was collected. No other individuals of either species were 
observed at this site by us. Because we have no evidence of 
breeding populations of either species at this site, we suggest that 
other investigators use the records with caution when assessing 
the geographic distribution of these turtles. 

LITERATURE CITED 

LAZELL, J D 1989. Wildlife of the Florida Keys: A Natural History. Island 
Press, Washington D. C. 253 pp. 

WILSON, L. D., and L. PORRAS. 1983. The ecological impact of man on the 
south Florida herpetofauna. Univ. Kansas Mus. Nat. Hist. Special Pub. 
9:1-89. 

BRIAN P. BUTTERFIELD 
Department of Zoology and Wildlife Science 
331 Funchess Hall 
Auburn University, Alabama 36489-5414, USA 

WALTER E. MESHAKA, JR. 
Department of Biological Sciences 
Florida International University, Main Campus 
Miami, Florida 33199, USA 

and 
J. BRIAN HAUGE 
Department of Zoology and Wildlife Science 
331 Funchess Hall 
Auburn University, Alabama 36489-5414, USA. 

 

Herpetological Review 25(2), 1994 81 



BOOK REVIEWS 

Biology of the Pitvipers. Edited by Jonathan A. Campbell and 
Edmund D. Brodie, Jr. 1992. Selva, P.O. Box 5213, Tyler, Texas 
75712, USA. 467 pages, Hardcover. US $75.00. ISBN: 0-9630537-
0-1. 

There is, of course, no phenomenon such as carrying capacity in 
knowledge, but in Biology of the Pitvipers one can see more diverse 
approaches to the study of the biology of these snakes than ever 
before, more elegant solutions to an increasing number of prob-
lems, and the rise of new and fascinating questions. This book is 
the outcome of the Symposium on Pitviper Biology at the Univer-
sity of Texas at Arlington, 17-19 November 1989. The 30 papers by 
50 herpetologists range from 5 to 30 pages in length. Twelve of the 
papers focus on single species, four are on the generic level, twelve 
on the whole subfamily Crotalinae, and two deal with the entire 
family Viperidae. The book covers a number of different subjects 
such as systematics, evolution, natural history, behavior, snake-
bite, and conservation. 

Well corroborated phylogenies of Neotropical pitvipers are 
presented by Crother and co-workers and by Werman. Besides 
minor printing errors, Crother et al. do an excellent job of recon-
structing the phylogenetic systematics and biogeographic history 
of the palm-pitvipers, genus Bothriechis. Werman is likewise con-
vincing in his treatment of the phylogeny of the genus Bothrops, 
and partly resolves the relationships in this "old" group which 
now includes taxa referred to Bothrops, Bothriechis, Porthidium, 
Atropoides (and Cerrophidion Campbell and Lamar 1992). This is 
one of very few papers in the entire volume that focuses on South 
American taxa. 

The phylogenetic study by John Cadle treats the entire family 
Viperidae (although the Viperinae is not well represented in the 
taxa sampled). This preliminary assessment of albumin evolution 
in vipers presents some surprising (and exciting) results including 
the position of Azemiops as the sister taxon to Crotalinae (or parts 
thereof). As emphasized by Cadle, care must be taken when 
making phylogenetic interpretations due to the generally conser-
vative nature of viperid albumins. Cadle questions the recent 
generic splitting of Bothrops in the absence of comprehensive 
phylogenetic studies. To some extent such phylogenies have been 
presented by Crother et al. and Werman in this volume. 

Sherman Minton uses radial immunodiffusion of albumins in 
an attempt to resolve relationships within the Crotalinae. There 
seems to be a pattern of hidden evolutionary species within 
Crotalus that should be further resolved. The ID (Index of Devia-
tion) used demonstrated differences approaching species level 
between Crotalus v. viridis and C. v. concolor (the latter also having 
a high toxicity with neurotoxic components in its venom: Rael et 
al., this volume). As demonstrated by other studies in this volume 
the patterns of relationship between New and Old World 
Agkistrodon are still not fully resolved. The degree of difference of 
Calloselasma serum albumin is pronounced, approaching plasma 
of some non-viperid snakes, and is worthy of additional studies. 
The phylogenetic divergence of Calloselasma is also demonstrated 
by Densmore and Rael (this volume). 

Another unresolved problem is Sistrurus, which Minton finds 
to be an unnatural group. However, Lillywhite and Smits (this 
volume) report that "the vast majority of blood flow perfusing the 
anterior tracheal lung may come from either left or right branches 
of the pulmonary artery (right in . . . Agkistrodon, mostly left in 
Crotalus, mixed in Sistrurus)." If "mixed" here means from both 
left and right side there are definitely interesting phylogenetic 
implications. 

The fragmentary distribution and supposed unnatural taxon-
omy of Crotalus lepidus is further demonstrated by Rael and co- 

workers. This species shows a taxonomic pattern similar to the 
European Vipera ammodytes, with a number of "substratum races" 
and several more or less generally accepted subspecies. For prac-
tical reasons we need a practical taxonomy which may come into 
conflict with certain species concepts (e.g., cladistic species; see 
Otte and Endler 1989). External morphology yields a phenetic 
taxonomy which is available to anyone, while phylogenetic meth-
ods reveal evolutionary history. Additional approaches, like this 
one on venoms, may help to solve this dilemma. The viperine 
snake Echis carinatus (sensu lato), surprised researchers by its 
variable venom that showed both intra- and inter-population 
differences (e.g., Latifi 1978). Although not properly resolved, "E. 
carinatus s.l." seems to be composed of several sympatric or 
parapatric species (Cherlin 1990; Gasparetti 1988; Joger 1984; 
Leviton et al. 1992). 

According to Knight et al., Agkistrodon bilineatus taylori is the 
sister taxon to A. contortrix, and the eastern and western popula-
tions of A. piscivorous are differentiated near the species level. 
Agkistrodon seems to be polyphyletic which again raises the ques-
tion of whether Gloydius should be recognized for Asian Agkistrodon 
The authors take no definite stand on this matter. 

Additional phylogenetic and biogeographic papers include a 
study by Dorcas on Crotalus lepidus and C. triseriatus that elegantly 
resolves the systematic position of C. t. aquilus and one by Barker 
presenting a convincing reconstruction of the phylogeny of the 
evolutionary lineages within C. willardi, based on cladistic analy-
ses of both morphological and allozyme data. 

The study by Harry Greene on the ecological and behavioral 
context for pitviper evolution is an interesting and unconven-
tional approach to the evolution of pitvipers that relies on the 
reconstruction of past phenotypes and adaptive scenarios. Behav-
ioral and adaptive strategies of the Viperidae as a whole are 
examined with the aim of explaining the rise of pitvipers. Great 
insight is demonstrated in various aspects of viper biology al-
though details for some taxa can be added, e.g., the sidewinding 
locomotion used by Vipera latastii in the sand dunes of southern 
Spain; the exclusively orthopteran feeding behavior by most V. 
ursinii; the presence of brightcolored ventral tail tips in almost all 
Vipera; the existence of a new aquatic, fish-feeding Agkistrodon in 
Mongolia (N. Orlov, pers. comm.). I like this kind of approach as 
a complement to more traditional analyses of evolutionary his-
tory. The supposed shared derived feature of tail vibration for 
Azemiops feae and crotalines supports the phylogenetic results of 
Cadle. Patterns of reproductive systems could be used in a more 
substantial way (e.g., Schuett, this volume) to analyze evolution-
ary history. Greene is of the opinion that the first crotalines were 
small, terrestrial snakes. Perhaps fossils, important clues as men-
tioned in his introductory section, could have been used for 
verifying size of early crotalines. 

Several papers focus on pitviper morphology and physiology. 
Alan Savitzky describes the development of maxillary and pre-
frontal bones in crotalines, and their role in the placement of the pit 
organs, the important synapomorphy that characterizes pitvipers. 
The cardiovascular physiology of viperid snakes in general and 
Crotalinae in particular is discussed by Lillywhite and Smits. In 
particular the small heart, low blood pressure, and heavy body of 
these snakes prohibit upright posture, and affect resource utiliza-
tion in viperid snakes. Arboreality is given as an example, a 
limitation also pointed out by Greene in his evolutionary ap-
proach. In this otherwise excellent description of viperid anatomy 
the authors have introduced a few errors: the statement that Vipera 
palaestinae is a pitviper (p. 147) is a lapsus, and the statement that 
the saccual lung terminates at the posterior margin of the kidneys 
in Vipera is incorrect. In Vipera berus (pers. obs.) and V. aspis 
(Lecuru-Renous and Platel 1970), for example, it ends cranial to 
the anterior margin of kidney. 

A number of reproductive strategies and traits that have evolved 
in the Viperidae have been brought into focus by Schuett, Duvall 
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et al., and others. One aspect of pitviper reproduction is the 
capacity for sperm storage and its role in the timing of courtship 
and internal fertilization. A good part of Schuett's work deals with 
the categorization of spermatogenic and follicular cycles and 
mating periods in temperate vipers. Type 111 spermatogenesis 
(vernal) is common in Viperinae but rare in Crotalinae (except in 
Crotalus r. ruber and C. viridis oreganus). Schuett suggests that long 
term sperm storage might be plesiomorphic within the Crotalinae, 
a hypothesis that has yet to be demonstrated conclusively. Also 
unresolved are the reproductive patterns of tropical pitvipers. Do 
they exhibit sperm storage? What triggers ovulation? Is the time 
for ovulation fixed (as in temperate Viperidae)? The limited 
observations by Schuett on Agkistrodon bilineatus do not provide a 
clear answer. An adequate explanation for type I reproductive 
cycles and long term sperm storage also remains elusive. Hypoth-
eses relating mating in summer (when males are dispersed and 
require a long time to search for mates) to type II follicular yolking 
cycles in C. viridis, seem plausible. A similar pattern can be seen in 
the European Vipera berus, with its type III (vernal) spermatogenic 
cycle and spring mating (post-shedding), where yolking takes 
place during the spring (type I). A question that is raised is 
whether yolking is correlated with feeding. In V. berus it is depen-
dent on past feeding (correlated with fat-body maxima). Schuett 
correctly stresses the importance of long-term studies to solve the 
questions surrounding sperm storage, potentially multiple 
matings, etc. 

Most papers on pitviper biology are based on temperate species. 
However, Sazima describes the natural history of the tropical 
Bothrops jararaca. It is not clear from his study how the data were 
collected (no "methods" section), how many snakes were used, or 
how many search hours were spent under different conditions. 
During the 2.5 years of investigation, 122 specimens were used in 
the seasonal activity analysis, but only 91 in the daily activity 
analysis. In the latter group only seven animals were observed 
during daytime, yet 28 animals were observed basking, etc. Still 
Sazima presents much interesting information, but several ques-
tions arise. Does the long pregnancy period also include female 
sperm storage? What factors trigger ovulation? To what extent has 
man affected population density by supporting additional prey 
species (Rattus norvegicus and Mus musculus)? To what degree can 
man utilize the jararaca as a controller of such pests? Unfortu-
nately, the black and white photos accompanying this paper are 
far too small to adequately display their information content 
effectively. 

For obvious reasons natural history studies may be of two 
kinds. If there is already a large body of knowledge available the 
author can penetrate rather deeply into the subject. The studies of 
Crotalus horridus are of this kind, and thus put a number of specific 
questions into focus. The other type of natural history work deals 
with taxa, perhaps rare or occurring in some remote region, for 
which little, often anecdotal information is available. The study by 
C. J. McCoy and Ellen Censky on the biology of Porthidium 
yucatanicum is clearly of this kind. This is a preliminary but very 
informative study about a taxon for which virtually no biological 
data were previously available. Similarly, Campbell and Solorzano 
provide a detailed and informative analysis of the biology of 
Porthidium godmani. The feeding biology is compared not only to 
size, seasonal variation, and habitat, but also between the two 
distribution areas of this taxon: Guatemala / ElSalvad or and Costa 
Rica /Panama. The high percentage of arthropods as prey is 
unusual in adult vipers but also occurs in Vipera ursinii and V. 
latastii. With respect to reproductive behavior, this species exhib-
its some features (e.g., male bites the female) that are more 
reminiscent of colubrids than temperate viperids. The obvious 
difference in morphology between southern and northern popu-
lations is interesting. The authors attribute this to the more fre-
quent appearance of plesiomorphic character states at the periph-
ery of the species' range, but the pattern of differences in prey  

utilization, female reproductive potential, and birth dates be-
tween Isthmian and Nuclear Central American samples, also 
demonstrated by the authors, suggests that additional studies are 
necessary. 

The autecology of a few species has been studied in more detail 
and Crotalus horridus has been the main target in two such papers. 
The works of William Brown and William Martin are impressive 
for their long-term approaches. In general these kind of studies are 
very important for conservation purposes, in revealing hiber-
nacula, summer areas, movements, home ranges, etc. Brown's 
studies on C. horridus have revealed a number of similarities with 
European Vipera berus. Differences are later emergence and higher 
number of females observed in the spring and more males ob-
served in late summer. These can certainly be referred to the 
different reproductive systems in pitvipers and most viperines, 
with type I male cycle and associated Type II FY female cycle 
(Schuett, this volume) in C. horridus (late summer-autumn mating 
period) and the IIB male cycle in V. berus (spring mating). Martin 
comes to essentially the same conclusions in his impressive field 
study of C. horridus, with a slight delay of fall ingress dates. Martin 
has used a large number of snakes (N = 5926) in a truly longterm 
study (17 years), and with conservation in his mind ("sampling 
was nondestructive"). Although parts of his large volume of data 
could be somewhat condensed, it makes fascinating reading. Sixty 
percent of the juveniles survive the first winter but only 39% 
survive the first year. Martin believes that this results from failure 
to find adequate hibemacula, or from predation. But, of 333 
observations in fall at hibernacula, 140 (42%) were young-of-the-
year, whereas only 52 (3.3%) of 1566 spring observations were 
newborns. Thus, juvenile death in the hibemacula could be an-
other factor. The application of telemetric and chemical ecological 
approaches to this well-studied population would be very re-
warding. 

The single largest paper in this volume concerns Crotalus cerastes. 
Timothy Brown and Harvey Lillywhite undertake a detailed 
behavioral study of individual specimens. It is an informative 
analysis although too lengthy, and the long, detailed, time-con-
trolled behavior of a single snake becomes difficult to interpret 
when the clock suddenly goes backwards (p. 290). The paper was 
obviously planned to be published long ago, as evidenced by the 
lack of more recent references. The field work was performed 
during 1967-1969, and only three references (2.8%) are from the 
ten years prior to publication. Much has happened, especially in 
reproductive biology theory in recent years (e.g. Duvall et al. and 
Schuett in this volume). Interestingly, the noted increase in activ-
ity prior to rain is a phenomenon that also occurs in many Eurasian 
vipers (e.g., Vipera dinniki in the Caucasus, pers. obs.). However, 
the comment that European adders (Vipera) defend territories (p. 
306) is probably a misunderstanding somewhere along the line. 
Adders defend only reproductive females and combat is frequent 
and a normal part of the reproductive behavior. Combat may 
perhaps function as a spacing mechanism between male sidewind-
ers as mentioned by the authors, but the presence of a reproduc-
tive female definitely counteracts this. In Vipera berus spacing 
takes place after the mating period, not during it. 

A comparison with the study by Secor (this volume) of the same 
species from the same area raises some interesting points. The 
movement distances reported are about equal in the two papers 
(monthly mean trackway length in July was 126.8 m according to 
Brown and Lillywhite; 128.3 as a combined mean during the 
activity season according to Secor) even though some variation 
between sexes and seasons in the two studies can be noted. But in 
size of the home range the two studies differ dramatically. Ac-
cording to Brown and Lillywhite home range sizes are 25-100 ha; 
according to Secor 14.7 ha. 

Weldon et al. review the chemical ecology literature of crotaline 
snakes, and focus on four issues: the importance of skin lipids in 
water balance; the wide spectrum of pheromone use, in particular 
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juvenile scent trailing and mate attraction; chemicals in predator-
prey interactions and in combination with body-bridging (a phe-
nomenon characteristic of the Crotalinae but not verified in the 
Viperinae); and the secretions of the paired cloacal scent glands. It 
is an interesting approach that raises a number of questions. Field 
experiments are necessary for verifying theoretical assumptions 
as concluded by Duvall and co-workers in their paper "Pitviper 
mating systems: Ecological potential, sexual selection and micro-
evolution." This is a theoretical approach to patterns of sexual 
selection in pitvipers in general, based on empirical studies of 
Crotalus viridis. In contrast to Vipera berus, C. viridis has a pro-
longed mate-searching polygyny system, characterized by late 
summer/autumn mating period and dispersed females, with 
sexual selection apparently acting on males. In the adder, females 
wait out the frequent male combats before giving access to the 
dominant (largest) male in the established hierarchy. Three im-
portant forces act in sexual selection on male rattlesnakes: (a) 
increased mate persuasion efficacy, (b) increased length of the 
mating season, and (c) decreased average mate cycling time. In the 
adder (b) is rather short, (c) may be long due to combats and female 
waiting behavior. The adder is involved in intensive combats 
during mating. According to Duvall et al. multiple matings and 
multiple paternity is expected to reduce the intensity of sexual 
selection on males, with less pronounced male-male competition. 
I share the opinion that multiple paternity is normally a rare 
phenomenon in the adder. 

Hibernation biology is the focus in several studies, including 
the work Sexton et al. who conclude that soil thermal reversals 
dictate the denning behavior. The 38th north parallel appears to 
separate snakes using underground, communal dens from those 
using temporal refugia or having more or less active winter 
behavior. Their work raises a number of additional questions 
worth considering. How do the different reproductive strategies 
(spring mating as in European Viperinae or late summer-autumn 
mating as in North American Crotalinae) fit into this behavior? 
Are there methods other than scent tracking for snakes to locate 
suitable dens at distance? The proposed long distance heat sens-
ing hypothesis is an interesting idea. 

Barbara Savitsky examines piscivory in captive cottonmouths 
and found an ontogenetic shift from feeding on live fish in the 
young to carrion feeding in adults. The cottonmouth is one of 
a few very well-studied species of viperids and is therefore 
suitable for testing such hypotheses. The laboratory study is well 
performed and available field observations (although sometimes 
anecdotal) seem to support her results, but experimental studies 
in the lab should be supported by experimental field studies. 

By statistically analyzing the relationship between rate of tongue-
flicking and strikes versus nonstrikes in successful prey location 
Chiszar and co-workers found it possible to separate ambushers 
from chasers. The cottonmouth is shown to have more of a chasing 
behavior, in line with the study by Savitsky on feeding behavior 
(this volume). This is a continuation of an impressive series of 
work within the same field that Chiszar and associates have 
produced during a number of years (it is also Hobart Smith's 
1,000th paper!). Empirical studies are often necessary in unknown 
fields, but when an experimental approach can be added a deeper 
understanding can be achieved. The studies of Chiszar and coau-
thors are excellent examples of simple but relevant experiments 
and tests within this field, and this paper is largely a synopsis of 
several of these studies. 

Venoms and their effects have been studied from different 
perspectives and for different purposes. Hayes and co-workers 
investigated the mass of venom injected by prairie rattlesnakes. 
Among other results, LD 50 tests have shown that the prairie 
rattler injects 320 times the lethal dose into rodent prey. About 32% 
of available venom is injected at one strike. It would have been 
interesting to know the amount of venom their series of rattlers 
had expended in defensive strikes. 

The sidewinder is an excellent target species for evaluating 
movement and home range size because movement patterns are 
revealed by trackways in the sand. Secor's paper together with the 
review of telemetric methods by Reinert, in which home range 
estimation methods are also evaluated, provides a good introduc-
tion to this subject. Our current telemetric studies within the 
Viperinae (Macrovipera lebetina complex) have benefited much 
from studies based on its North American ecological equivalents 
amongst Crotalus. 

Dart et al. present an illuminating review of pitviper enveno-
mation that makes dramatic and instructive reading. The authors 
claim that a snake that has been handled before it strikes exhibits 
more aggressive biting behavior and injects more venom, al-
though this is not clearly demonstrated. For snake bites there are 
a number of household remedies employed around the globe that 
are more or less effective for "curing" snake bites. Hardy reviews 
some more current first aid measures that are in use against 
venomous snakes including pitvipers. He evaluates and accepts 
the efficacy of the Extractor vacuum pump but not the stun gun 
electroshock method. He further dismisses incision, constricting 
bands or tourniquets, cooling, and compression wrapping. It 
seems that nothing should be done except resting until reaching a 
hospital. However, first aid treatment is obviously important if 
properly performed, as illustrated in the chapter by Dart et al. 
(above). Although perhaps peripheral to the focus of the paper, I 
would like to have seen an evaluation of cortisone, antihistamine, 
and adrenaline as field equipment. These have been used against 
bites of vipers in Eurasia with good results. Shock is considered as 
a great threat and an adrenalin inhalator in the field kit could save 
lives. 

Jacobsen and Gaskin review the problems of paramyxoviral 
infections and stress the risk of spreading infections to rare local 
taxa from captive-bred releases, as exemplified by the Aruba 
Island rattlesnake propagation program. 

Our knowledge of pitvipers, as evidenced in this volume, is 
highly skewed towards certain taxa. Crotalus horridus is the subject 
of the discussion on 67 different pages whereas 54 taxa are only 
mentioned on pages 421-477 in the "The future of pitvipers" by 
Greene and Campbell. Many of these are Asian forms of which we 
have almost no knowledge for estimating threats or conservation 
needs. The future of pitvipers is of course of great concern and the 
time lag between scientific knowledge and practical conservation 
steps is problematic. The only Bothriechis presently included in 
CITES is B. schlegelii, the first-described and most wide ranging of 
the seven species, a situation that is also true for Eurasian vipers. 
Further, the authors stress problems with the non-biological as-
pects of traditional taxonomic approaches (biological versus evo-
lutionary species concepts), which is sometimes a result of con-
flicts between taxonomists. A complaint is made that many attrac-
tive species are still not on CITES. I fully agree with this complaint, 
but it must be kept in mind that it is the researchers of these snakes 
who must first demonstrate the conservation need and, at least to 
some extent have the responsibility to bring the issue to the 
attention of regional or national officials in charge. Greene and 
Campbell identify 80 pitviper species as vulnerable and point out 
the need for additional scientific studies as vitally important in 
their conservation. 

Comparatively little work has focused on Asian and South 
American pitvipers. This is a rather natural bias as the symposium 
was held in United States, and most participants were Americans 
studying the biology of American pitvipers. The symposium has 
resulted in an excellent publication focusing on American pitviper 
biology, touching briefly on the Eurasian representatives on its 
way. This publication answers many of the questions raised 
regarding pitviper biology, and demonstrates that there are many 
more to be dealt with in the future, even in North America. 

During a comparatively short period three weighty volumes 
dealing with pitvipers have appeared (Snakes of the Agkistrodon 
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Complex by Gloyd and Conant; The Venomous Reptiles of Latin 
America by Campbell and Lamar; and the symposium volume 
under review here). The first will stand as a key reference for a 
certain group within the pitvipers and the second for a certain 
geographical region. This book will definitely serve as the focal 
reference in pitviper evolutionary biology in its broad sense and 
as such it should have lasting value. 
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Iguanas: A Guide to Their Biology and Captive Care, by Fredric 
L. Frye, B.Sc., D.V.M., M.Sc., CBiol, FIBiol, Fellow, Royal Society 
of Medicine, and Wendy Townsend. 1993. Krieger Publishing 
Company, Krieger Drive, Malabar, Florida, 32950, USA. ISBN 0- 
89464-695-8, 145 pp. US $28.50. 

Of late, iguanas have captured the imagination of the pet buying 
public. Trade in live iguanas has increased at least tenfold over the 
last decade and the green iguana (Iguana iguana) now ranks behind 
only the red-eared slider (Trachemys scripta) among wild terres-
trial vertebrates in international commerce. No wild bird or mam-
mal species is traded in numbers of this magnitude (A. Gaski, pers. 
comm.). About 90% of the more than 300,000 iguanas marketed 
each year are destined for the US (Fig. 1). What effect this trade has 
on wild stocks of iguanas is unknown. Perhaps the demand for 
iguanas would be lessened if survivorship of the captives was 
prolonged through knowledgeable caretaking. Frye and Townsend 
have produced a handbook on care of captive iguanas. 

Despite the title, this book will not appeal to biologists. This is 
a book for pet owners. The first twelve pages describe the biology 
of wild and captive iguanas. Fifty pages of husbandry suggestions 
follow, augmented by thirty pages of descriptions of diseases that 
warrant the attention of a veterinarian. The concluding chapter 
consists of endearing anecdotes about the junior author's personal 
menagerie. 

There are several valuable features of this handbook. The menu 
lists will be useful for all iguana owners. The lesson on how to 
grow sprouts in jars could be new information for some readers. 
Townsend's anecdotes about the difficulties she has had main-
taining strongly territorial animals in her home drives the mes- 
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FIG. 1. World Conservation Monitoring Centre and CITES Secretariat 

statistics for international trade in Iguana iguana. Data for 1991 and 1992 
are incomplete at this time, but indicate further increases in exports from 
Colombia and imports into the US. 

sage home in a singularly effective manner. The layout and 
binding are pleasant. 

Although the book is liberally endowed with Townsend's beau-
tiful if occasionally fanciful drawings of a diversity of iguanines, 
the focus is narrower. Thirty-four of the thirty-six photographs are 
of Iguana iguana, as is virtually all of the text. For example, the 
statement, "Six or eight weeks prior to and during courtship, male 
iguanas acquire bright gold or orange coloring over much of the 
body, as well as a whitened head," describes only Iguana iguana 
and should be restricted to selected populations of that species 
(Rodda 1992). The emphasis on green iguanas is appropriate from 
a conservation standpoint, as few of the other iguanines have wild 
populations capable of withstanding commercial exploitation 
(Burghardt and Rand 1982). Unfortunately, concern for this prob-
lem is never stated, other than the recognition that several species 
are "not available in the pet trade." 

A potential strength of this book is that the two authors provide 
very different perspectives. Unfortunately, little was done to 
integrate their efforts. For example, on at least two occasions 
virtually identical paragraphs appear within a few pages. The 
transition between authors is jarring, as the folksy familiarity of 
Townsend's prose contrasts with the stiff and disjointed jargon of 
Frye's contributions. 

A pet owner is likely to find much of Frye's writing inscrutable. 
For example, Frye uses a contrasting font to highlight the impor-
tance of the obscure phrase "amphigonia retardata," when most 
readers would be satisfied with calling it sperm storage. Frye 
doesn't seem to have reached a decision as to his target audience. 
For example, he gives dosages of a prescription drug for treatment 
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of herpes, a disease that the pet owner is incapable of diagnosing, 
but coyly refuses to give information on the appropriate dose of 
kaopectate to use for iguanas with diarrhea, a readily diagnosable 
ailment (usually corrected through diet, however). 

It appears that neither authors nor editors concerned them-
selves with the details of manuscript preparation. Within the 
taxonomic index over half of the scientific names are not italicized, 
whereas others, even those in the same genus, are. The text refers 
to Fig. 3 for a view of femoral pores, but these structures do not 
appear in either Fig. 3 or Fig. 4. I sought help from the index, but 
information in figures is not indexed. Eventually I stumbled 
across the pores in Fig. 7. Egg dimensions are captioned as being 
in cm, but the values given (e.g., 40 x 80) must be in mm. In a 
throwback to Wynne-Edwards (1962), Frye informs us that "Ter-
ritoriality . . . serves to preserve each species in its most vigorous 
state." We are informed that "tall cages must have more than one 
door ... Fig. 11," but there is only one door in Fig. 11. Some of the 
photos (e.g., Figs. 12a, 12b) are pointless, some are too poorly 
reproduced to detect the item of interest (Fig. 14b), and others are 
redundant (there are five color photographs to show that regrown 
tails may be imperfect). Photographs of females mutilated by 
frustrated territorial males (Figs. 20a, 20b) are labeled as if such 
mutilation were normal. For a list of toxic plants, the reader is 
referred to Table 3, which is the list of preferred foods. Some 
iguanas do well on "toxic" foods (Auffenberg 1982), a consideration 
omitted from this work. 

There is a conspicuous lack of scholarship in the tabulation of 
data. For example, the table intended to summarize what is known 
about egg development cites a few anecdotal captive observations 
for Iguana iguana, but neglects a number of significant captive 
studies (Bagh 1962; Braunwalder 1979 and references therein; 
Enderlein 1963), including several that are in the recommended 
readings (Miller 1987; Piitz 1982; Van Aperen 1969). More signifi-
cantly, the authors completely overlook all data from systematic 
studies of Iguana iguana egg development (e.g., Bock et al. 1989; 
Licht and Moberly 1965; Muller 1972; Phillips et al. 1990; Rand 
1968, 1972; Rand and Dugan 1980; Ricklefs and Cullen 1973; 
Swanson 1950; Werner 1988; Werner and Miller 1984). One of the 
table sources, Boylan (1963), does not appear in the literature cited 
(it is a personal communication cited in another work). 

The authors appear insensitive to the unnaturalness of some 
behaviors seen in captivity. For example, on the basis of captive 
anecdotes they assure us that iguanas themselves consider homo-
sexual behavior normal. I don't know what opinions iguanas have 
on the subject, but homosexual mounting is transitory and rare in 
wild green iguanas (Dugan 1982; Rodda 1992). 

I was annoyed by the incessant promotion of business for 
veterinarians. Frye overly enthuses about the "cadre of well-
trained veterinarians" who have an "armamentarium of highly 
effective" treatments that are available for whatever ails an iguana. 
The pet owner needs to know when an ailment is serious enough 
to require professional care, but not all veterinarians are well 
equipped to deal with exotic pets, and it is arguable that "any 
unusual lump, or bump, swelling, discoloration, or 'sore' " re-
quires professional veterinary attention. Frye spends most of a 
page warning readers that untreated flatulence may kill their 
iguana. He warns that if post-ovipositional females are "de-
pressed" they should be taken to a veterinarian at once. (Post-
ovipositional females are probably more in need of a good meal, 
as they may not have eaten for several months.) He warns readers 
that "overly large, misshapen, or decomposed eggs with normal 
shells, infection, or low blood calcium levels are conditions which 
require immediate veterinary care." I do not know how a pet 
owner is expected to identify these conditions in the gravid 
female, nor is any guidance offered. 

The book provides a valuable service through the numerous 
color photographs of iguanas with metabolic bone disease. These 
photographs will no doubt motivate readers to supply their pet  

with a nutritional diet. The authors include numerous warnings 
about the importance of appropriate calcium phosphorus ratios. 
Unfortunately, they fail to specify what ratio is needed. Their 
generally useful dietary advice is offset by their inclusion of the 
grossly erroneous myth that juvenile green iguanas are carnivo-
rous. Although carrion feeding has been observed once in adult 
green iguanas (Loftin and Tyson 1965), and a single anecdote has 
been published of a juvenile eating a caterpillar in the wild (Hirth 
1963), all other data from wild green iguanas indicates that they 
are herbivorous at all sizes (Barbour 1932; Iverson 1980, 1982; 
Rand et al. 1990; Troyer 1982,1984; Van Devender 1982). Frye and 
Townsend's Table 2 notwithstanding, insects, arachnids, and eggs 
are not usual food items for green iguanas. This book makes the 
controversial declaration that digestive tracts of baby iguanas 
must be inoculated with unspecified microorganisms, but no 
information is given as to how this might be accomplished. 
Elsewhere they specify that coprophagy should be discouraged. 

Among the more difficult problems presented to the keeper of 
pet iguanas is that of reproduction. In my experience, the repro-
ductive cycles of captives are often poorly synchronized, with 
hormonally excited males attempting to mate or fight with cage-
mates that are not in breeding condition. This problem is not 
discussed, nor are any suggestions given for providing the cap-
tives with a synchronizing environment. The authors state that 
females cease feeding 2-3.5 months after copulation. This may be 
an artifact of reproductive asynchrony; wild iguanas in the llanos 
of Venezuela cease feeding coincident with copulation (Rodda 
1992). Natural reproduction is erroneously characterized in a 
variety of other ways as well. For example, they state that iguana 
males mark their females with femoral pore secretions. They may 
in some areas, but this has not been observed in wild green iguanas 
(Dugan 1982; Rodda 1992). Contrary to the information given, 
some iguanines are reported to guard nests (Wiewandt 1982). The 
authors state that significant embryonic growth does not occur in 
the several months during which oviducal eggs are retained in 
iguanas; Licht and Moberly (1965) observed limb buds and a 
functioning heart at oviposition in Iguana. The authors ambigu-
ously state that maturity occurs at age 2 or 3 years depending on 
whether the iguanas were raised in captivity (which is which?). 
The available data for wild green iguanas (Zug and Rand 1987) 
exhibit a mode of five years. The book makes the perhaps ghoulish 
comment that females "should be healthy and possess excellent 
flesh" prior to mating. This strikes me like those yellow "child in 
car" warning labels seen in some cars driven in the U.S. Does this 
mean a pet owner should not strive to take care of their charges at 
other times? 

While the care recommendations given in this book are gener-
ally sound, there are a few that should be refined. For example, 
there are redundant warnings that pet iguanas may harbor ma-
laria, but the authors fail to note that iguana malarias are not 
among the malarias that affect humans and are not transmissible 
to humans. The advice to force feed an iguana if it fails to eat after 
two weeks must be tempered by the recognition that newly 
hatched individuals, breeding males, and gravid females nor-
mally fail to eat. Newly acquired individuals may need to be 
maintained in opaque cages for them to begin feeding (Troyer, 
pers. comm.). There are repeated warnings that cages must be 
sprayed or animals given water to drink. Pet owners should not 
become alarmed if their pets fail to drink standing water. Wild 
green iguanas have been seen to drink only when they are not 
feeding during the breeding season (Rodda 1992). However, 
captive iguanas typically suffer from insufficient humidity; spray-
ing the animals and their cages is a useful but often incomplete 
cure for this problem. 

The directions given in this book with regard to humidity are 
unreasonable. On the one hand they recommend including power-
ful ventilation fans on cages; on the other they specify 85-95% 
humidity for tropical iguanas. In my experience, maintaining 85- 
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95% humidity in cages in typical modem houses is simply impos-
sible even if the ventilation is omitted. Furthermore, if such a high 
humidity level is attained, mold and pathogens will propagate 
uncontrollably. The alfalfa pellet substrate that they recommend 
will rapidly absorb moisture and become unusable in a high 
humidity environment. 

The book's final chapter by Townsend is a delight to read, even 
if the hijinks reported (e.g., sleeping with "Goober" and "Peanut," 
smuggling iguanas aboard commercial aircraft in socks pinned to 
undergarments) provide unfortunate role models. Townsend in-
dicates a willingness to assume that iguanas are capable of assum-
ing human roles: "As [a hatchlingj is beginning to get used to the 
human face, in his eyes, the expression of fear is almost completely 
replaced by what one might call wonder." Perhaps, but if this 
leads to animal welfare requirements for daily clean sheets and a 
mint on their pillow, we will have erred. 

Remarkably enough, for a book oozing with affection for igua-
nas, no effort is made to promote the welfare of wild iguanas. The 
epilogue vaguely promises that keeping iguanas will somehow 
help save the rainforest. It will do so only if the display of captives 
results in effort or at least funds being channeled to rainforest 
preservation activities. Showing off a pet may simply generate 
more demand for sales of wild animals. The authors include an 
appendix listing herpetoculture organizations, but they fail to 
promote iguana conservation in any meaningful way. Many 
island iguanines are desperately in need of help. Responsible pet 
owners will want to support the conservation activities of groups 
like The Nature Conservancy's International Program or the 
International Iguana Society. Pet stores and iguana owners should 
be encouraged to tithe a percentage of their earnings to such 
efforts. 

If you are looking for a book on the biology of iguanas, there is 
yet no volume to surpass Burghardt and Rand (1982). If you are 
looking for a book on the pet trade in iguanas, it remains to be 
written. If you are looking for a guide to care of green iguanas, pick 
up Beltz (1989) or de Vosjoli (1992). These booklets provide more 
authoritative information in a more comprehensible form, at a 
fraction of the price. 
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The Reptiles and Amphibians of South Australia, by Edgar R. 
Waite. 1929. Introduction by Michael J. Tyler and Mark Hutchinson. 
Facsimile Reprints in Herpetology, Society for the Study of Am-
phibians and Reptiles, Oxford, Ohio, USA. 282 pp., color plate, 
portrait, 192 text figures including numerous photographs. 
Clothbound. $35.00 US. ISBN: 0-916984-30-3. 

This is a handsomely bound facsimile of Waite's classical treat-
ment of the herpetofauna of South Australia. Tyler and Hutchinson 
have, in characteristic style, clearly and succinctly summarized 
the importance of Waite's handbook (". . . the first and only 
complete treatment of the herpetofauna of any Australian state"), 
painstakingly matched Waite's scientific names with current no-
menclature (including footnotes to clarify errors in the original 
text), and assembled a list of his herpetological publications. 
Phillip Jones assisted in compiling the Introduction, by locating 
biographical details from Waite's diaries. The Introduction is 
beautifully edited, with no typographical errors to my knowl-
edge, and is followed by a faithful reproduction of Waite's entire 
handbook with original illustrations. The high quality and reason-
able price of this truly historical edition, as well as a generally high 
regard for Australian fauna, should attract the interest of herpe-
tologists and naturalists, alike. 

It is both befitting and appropriate that this facsimile volume 
commemorate the 2nd World Congress of Herpetology, held in 
Adelaide, South Australia, 29 December 1993 to 6 January 1994. It 
is befitting because of its parochial significance, and appropriate 
as a symbol of the ponderously slow pace of herpetological 
advancement in this vast, but largely unpopulated continent. The 
fact that Waite's book is still used as a reference is largely due to 
his many compilations of (sometimes) original observations on 
natural history of the herpetofauna which, unlike the taxonomy of 
the group, are largely inviolate. More recent books offer addi-
tional natural history notes, as well as outstanding color plates 
and comprehensive (artificial) keys with current nomenclature. 
However, close scrutiny of these newer texts reveals that for many 
groups Waite's observations are repeated and much of the tax-
onomy consists of identifying a few new species and shifting 
existing species into and out of different genera, with little or no 
phylogenetic reconstruction. One formal classification is still as 
unstable as another, and the present situation for many groups 
(for example, the elapid snakes) is not much better than in Waite's 
day. However, phylogenetics is the task of a professional system-
atist and natural history is often the interest of keen amateur 
naturalists. 

One has to live in South Australia to appreciate the fact that most 
people in a state larger than Texas are clustered in a few widely 
scattered cities along the coast. The "outback" is virtually at their 
doorstep, but few roads allow access to it and many people are 
reluctant to venture into the place. Moreover, much of the rich 
reptile life of this vast area is nocturnal or crepuscular, retreating 
by day to the safety of burrows, rock crevices, deep sand or leaf 
litter under dry shrubs, to escape the heat and dryness. There are 
usually only one or two Curators of Herpetology per state, and 
perhaps that number of professional herpetologists in each of the 
colleges and universities. Budgets are extremely slim, although 
there is some support for individuals with clear objectives, inno-
vative ideas, and the patience of Job. Keen amateur herpetologists 
make up the bulk of the collecting force, but their ranks are 
effectively thinned by a passion for keeping live specimens (often 
including venomous snakes and rare pythons), which (in part) 
contributes to continuous battles with state and federal authori-
ties over collecting permits. Curators and other professionals who 
intercede on behalf of these collectors are sometimes caught in a 
vicious triad, and spend a lot of time trying to appease both 
groups. So, today, the task of revising previous studies is left to a 
few well-organized and well-positioned workers who, under- 

standably, guard their turf. It must have been simpler in Waite's 
day, when communications were by occasional letter and visits 
even less frequent, but with the publication of this book I am 
reminded that little seems to have changed. 

TERRY SCHWANER 
Alabama School of Mathematics and Science 
1255 Dauphin Street 
Mobile, Alabama 36604, USA. 

PUBLICATIONS RECEIVED 

Ecology of Red Maple Swamps in the Glaciated Northeast: A 
Community Profile. Francis C. Golet, Aram J.K. Calhoun, Will-
iam R. DeRagon, Dennis J. Lowry, and Arthur J. Gold. 1993. U.S. 
Fish and Wildlife Service Biological Report 12, xi + 151 pp. Avail-
able at no charge from Publications Unit, National Biological Survey, 
1849 C Street, N.W., Mail Stop 130, Webb Bldg, Washington, D.C. 
20240, USA. Individuals wishing to receive announcements con-
cerning similar scientific publications should send their requests 
to: Publications Coordinator, Office of Information Transfer, National 
Biological Survey, 1201 Oak Ridge Drive, Suite 200, Fort Collins, 
Colorado 80525, USA. 

This report is part of a series of profiles on the ecology of 
wetland and deepwater habitats. Red maple swamp is a dominant 
wetland type in the glaciated northeastern United States, and 
comprises 60-80% of all inland wetlands in southern New En-
gland and northern New Jersey. The information pertaining to 
amphibians and reptiles is limited to about two pages and briefly 
summarizes previous ecological studies from the northeastern 
U.S. 

Interpretive Atlas of Texas Lizards, by Ralph W. Axtell. 1986-
1993, 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. 

Three newly-published accounts for Cnemidophorus sexlineatus, 
C. inornatus, and C. "laredoensis" augment twelve accounts issued 
earlier (see HR 24(2):76 for further details). These newest accounts 
total 56 pages and include an extremely detailed range map for all 
three taxa. 

Ensatina eschscholtzii platensis (Sierra Nevada Ensatina, juvenile). USA: California: 
Butte Co., Concow Reservoir. Illustration by Tim Manolis. 
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