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SSAR BUSINESS 

31st ANNUAL MEETING 
HELD AT UNIVERSITY 

OF MICHIGAN 

The 1988 Annual Meeting of the Society for 
the Study of Amphibians and Reptiles was 
held jointly with the Herpetologists' League, 
American Society of Ichthyologists and Her-
petologists, the American Elasmobranch 
Society, and Early Life History Section of 
American Fisheries Society. Local Commit-
tee Chair Gerald R. Smith hosted a large 
meeting of herpetologists and ichthyologists 
from many countries on the historic campus 
of the University of Michigan in Ann Arbor in 
celebration of the 75th anniversary of Copeia. 

Board of Directors' Meeting 
The annual meeting of the SSAR Board of 

Directors was held on 24 June under the 
chairmanship of Society President Hugh R. 
Quinn. All Board members and most editors 
were present plus many committee chairs 
and other SSAR members. The Board met for 
approximately 6.5 hours and reviewed annual 
reports submitted by all officers, editors, 
committee chairs and coordinators. The 
appointment of Robert D. Aldridge to the 
position of Publications Secretary was ap-
proved by the Board. Decisions of the Board 
were announced at the annual business meet-
ing of the Society and are described in the 
following section. 

Business Meeting 
A. Call to Order 

President Hugh Quinn convened the 1988 
business meeting of the Society for the 
Study of Amphibians and Reptiles at 1806 
h on 26 June in the Vandenberg Room of 
the Michigan League on the campus of the 
University of Michigan. 

B. President's Report 
President Quinn welcomed the assembled 
members and announced that the Socie-
ty's financial outlook has improved signif-
icantly over the past year. He noted that 
Journal of Herpetology Editor Rodolfo 
Ruibal has submitted his resignation effec-
tive September 1988 and a search is being 
conducted for his replacement. Herpeto-
logical Review Editor Martin Rosenberg 

notified the SSAR Board of Directors that 
he will be resigning at the end of 1989. 
Kraig Adler, Editor of Contributions to 
Herpetology, also informed the Board of 
his intent to resign after publication of the 
Gloyd and Conant monograph "Snakes of 
the Agkistrodon Complex" in 1989. A 
search has begun to replace these long-
serving editors. President Quinn asked 
that those interested in the positions con-
tact him at their earliest convenience. 

The use of desktop publishing by the 
Society was reviewed by President Quinn. 
He noted that the soon-to-be-published 
index to the Geographic Distribution Sec-
tion of Herpetological Review, 13 pages in 
the March 1988 issue of Herpetological 
Review, SSAR letterhead, and this year's 
accounts for the Catalogue of American 
Amphibians and Reptiles were prepared 
using desktop publishing techniques. 
Considerable financial savings (40-50%) 
have resulted from these changes. 

President Quinn noted that the 1989 meet-
ing of Society for the Study of Amphibians 
and Reptiles will be held in conjunction 
with the World Congress of Herpetology 
during 11-19 September at the University 
of Kent in Canterbury, United Kingdom. 
He encouraged members planning on 
attending the World Congress to get air 
travel quotes from both of the official 
travel agents for World Congress, EcoSa-
faris and Holbrook Travel. 

C. Treasurer's Report 
Treasurer Doug Taylor announced that 
the Society is financially sound but noted 
that membership has plateaued since 
1984. SSAR membership has fluctuated 
between 2,243 and 2,322 since that time. 
As the result of inflation, our budget has 
not been able to increase due to increased 
expenses. Taylor estimated expenses for 
1988 to be $96,764 with an estimated 
income of $96,959, leaving a balance of 
$195. He noted that $9,000 was placed in 
an investment fund last year as a result of 
income received from the life membership 
program. These and other investments are 
being managed by James Christiansen, 
Chair of the Long-range Planning Com-
mittee. 

Taylor announced that the Board of Direc-
tors approved the appointment of a Mem-
bership Secretary who will be responsible 
for a marketing campaign for next year. 
The Treasurer noted that Society book 

sales have been and continue to be a 
major source of revenue. We, however, 
still have a limited number of pages which 
can be published in the Journal of Herpe-
tology and Herpetological Review with 
our current budget structure. As a result, it 
has become necessary to increase dues as 
follows: 

Student Member $25 
Regular Member $35 
Sustaining Member $50 
Contributing Member $75 
U.S. Institutions $60 
Non-U.S. Institutions $65 
Life Member $600 

Life membership dues can be paid in three 
consecutive annual installments of $200. 
Other dues can be prepaid for up to three 
years. These increases will permit the 
dues structure to be maintained for some 
time. 

2. Grants-in-Herpetology 
Grants-in-Herpetology Committee mem-
ber Dale Belcher announced that 16 pro-
posals were received in the graduate stu-
dent category and two were submitted in 
the conservation research area. No pro-
posals were received in either the zoo or 
regional society categories. The commit-
tee recommended and the Board approved 
the award of grants to the following pro-
posals for 1988: Graduate Student Re-
search in Herpetology: Marion Preest, 
Section of Ecology and Systematics, Cor-
nell University, Ithaca, New York, "Meta-
bolic costs of feeding by the lizard Scin-
cella lateralis," and Lyndon Ruhnke, 
School of Biological Sciences, University 
of Nebraska, Lincoln, Nebraska, "Hybridi-
zation of the leopard frogs Rana pipiens 
and Rana blairi." Herpetologically Ori-
ented Conservation: Dawn S. Wilson, 
Biology Department, University of South 

D. Committee Reports 
1. Kennedy Award 
The Kennedy Award is given to the author 
of the best student paper published each 
year in the Journal of Herpetology. Presi-
dent Quinn announced that Charles C. 
Peterson of the Department of Biology at 
the University of California in Los Angeles 
received the 1988 award for his paper en-
titled "Thermal relations of hibernating 
painted turtles, Chrysemys picta"(J. Herp. 
21:16-20). 
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Florida, Tampa, Florida, "Activity patterns, 
home range size, and burrow usage of 
juvenile gopher tortoises (Gopherus Poly-
phemus)." 

3. Nominating Committee 
President Quinn announced the following 
board-approved slate of candidates were 
presented by the Nominating Committee: 
President Elect: William S. Brown and 
Tom R. Johnson. Director (representing 
general membership): James L. Chris-
tiansen and Arthur C. Echternacht. Direc-
tor (representing zoo and aquaria mem-
bership): Dale Belcher and Donal Boyer. 
Quinn asked for nominations from the 
floor for each of these positions. There 
being none, nominations were closed. 
The ballot will be mailed to SSAR members 
via first-class mail during the fall. The 
deadline for submission of ballots will be 
15 December 1988. 

4. Resolutions 
President Quinn presented the following 
resolution of thanks prepared by Resolu-
tions Committee Chair George Pisani: 

Whereas, the following persons have 
devoted many hours to advancing the 
goals of the Society for the Study of 
Amphibians and Reptiles; and, 

Whereas, several of these people have 
an especially long and distinguished 
record of service to the Society; and, 

Whereas, the Society is most apprecia-
tive for the help and guidance received 
from all these persons; therefore, 

Be it resolved that the Society for the 
Study of Amphibians and Reptiles ex-
press sincere thanks to the following 
persons who relinquished positions at 
the close of 1987: 
Norman J. Scott, Jr 	President 
Sherman Minton .... Immediate Past 

President 
Henri C. Seibert 	 Treasurer 
Douglas H. Taylor 	Publications 

Secretary 

John L. Behler 	  Director 
Harold A. Dundee 	Director 
Kraig Adler .... Chair of Nominating 

Committee 
William S. Brown 	 Chair of 

Conservation Committee 

E. Other Business 
President Quinn asked if there was any old 
business to be discussed. There being 
none, Quinn asked if anyone had new bus-
iness to present. Vic Hutchison announced 
that Holbrook Travel has offered to pro-
vide eight half-rate fares or four full-rate 
fares to support student travel to the 
World Congress for each 100 regular air-
line tickets booked through the firm. 

F. Transfer of Gavel and Adjournment 
President Quinn asked President Elect 
Henri Seibert to come forward. Quinn, in 
keeping with the tradition of SSAR, trans-
ferred the historic SSAR gavel to Seibert. 
The President-elect noted that he ac-
cepted the gavel with a great deal of pride 
and acknowledged the honor which was 
being bestowed on him. He announced 
that his term as President does not begin 
until 1 January 1989 and that he expects 
all problems to be solved and all positions 
to be filled so he can have a peaceful year. 
He expressed his hopes to see everyone in 
Kent next year at the World Congress. 
Seibert declared the meeting adjourned at 
1925 h. 

Respectfully submitted, 
James S. Jacob 
SSAR Secretary 
	 • 

SSAR NEEDS MAC-TYPISTS 

Our earlier search (see the June issue of 
HR) for a desktop publishing managing edi-
tor brought forth several volunteers, one of 
whom was selected to direct HR's transition 
to this new technology. We are now in need of 
volunteers to input raw copy from manu- 

scripts (mailed to them by the managing edi-
tor) onto their own Macintosh computer 
(MacPlus with either MacWrite or Microsoft 
Word 3.01). Since each volunteer would be 
expected to input several articles over the 
course of a year, the time commitment will be 
only several hours per month. The discs 
would then be sent to the managing editor for 
formatting and final printing. 

Interested? Please contact the editor by 
mail or telephone (216-368-3558). 	• 

IN MEMORIAM 

NORMAN BAYARD GREEN 
(1905-1988) 

Norman Bayard Green, known as "Bike" to 
friends, died in Huntington, West Virginia, on 
23 May after a long period of declining health. 
Bike was an acclaimed herpetologist, a stead-
fast member of the Society for the Study of 
Amphibians and Reptiles (SSAR) and best 
known for his studies of the reptiles and 
amphibians of West Virginia. He was SSAR's 
second president (then called chairman) 
1968-69 and served as Publicatiolls Secretary 
for American Society of Ichthyologists and 
Herpetologists 1952-6'4. 

Born 15 November 1905 in Bloomington, 
Maryland, N. Bayard Green received his B.S. 
degree (Cum Laude) from Davis and Elkins 
College in 1926 and his M.S. degree from 
West Virginia University in 1931. He taught at 
Elkins (WV) High School 1926-38 after which 
he joined the faculty at Marshall University 
(then Marshall College). Bayard resumed 
graduate work at The Ohio State University 
where he studied under Charles F. Walker, 
completing a Ph.D degree in 1952 with a dis-
sertation on life history of Pseudacris bra-
chyphona. He continued on the Marshall 
faculty where he headed the zoology depart-
ment until 1965, served as dean in 1968, and 
retired in 1971. Bayard authored more than 

Computerize Your 
Field Notes and Collections 

GECKO is a computer program for managing field notes and collections. 

GECKO will allow you to: 
Record genus, species, subspecies, number, locality, county, state, 

collector or observer, collection number and comments. 
Family, order and class are entered automatically. 

Extract data for viewing, editing or printing by any combination 
of the above, e.g. iguanid lizard localities for Inyo Co, CA 
or all herps seen in Texas from June through August. 

List data by order of entry, by date or phylogenetically. 
Copy selected records to files for use with spreadsheets, word 

processors or data base programs. 
Count number of species for all or part of the data base, e.g. 

number of species for 1988 or number of species of Hyla. 

GECKO is very powerful, yet uses simple screen 
menus. It incorporates a master species list and is 
sold with your choice of the U.S. and Canadian list 
of herps, birds or mammals. Other species lists can be 
purchased separately and merged into a comprehensive list 
of terrestrial vertebrates. Lists can be easily edited to accom-
modate taxonomic changes or new species. 
GECKO runs on IBM PCs and compatibles with 320K RAM 
and DOS 2.0 or later. $75 + $3 shipping. California resi-
dents add 6% tax. Please specify species list to be included. 

Additional lists are $25 each. Similar programs which use 
common names are available for all terrestrial vertebrates. 

Sandpiper Software 153 Michele Circle, Novato, CA 94947 
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CLOACAL 
QUICK—READING 
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(Formerly Schultheis) 

0/50°c  
CALL OR WRITE TO 
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MILLER &WEBER 
Inc. 

Dept. H 

1637 George Street 
Ridgewood, Queens 

New York, 11385 

718-821-7110 
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forty scientific publications on amphibians 
and reptiles and recently (1988) co-authored 
with his former student, Thomas K. Pauley, a 
field guide to the "Amphibians and Reptiles of 
West Virginia" (241 pp). Over a period of 30 
years he compiled and curated the largest 
herpetological collection for the State of 
West Virginia. 

Although I joined the Marshall faculty three 
years after Bike had retired, he maintained 
such an active interest in herpetology that I 
soon came to know him as well as my teach-
ing colleagues. In spite of the 40 years that 
separated our ages, we developed a close 
friendship. Bike's reputation as an outstand-
ing teacher became very obvious to me from 
numerous comments from faculty and former 
students. Up until his health failed, he often 
presented lectures filled with anecdotes on 

NEWSNOTES 

GRADUATE AND POST-GRADUATE 
RESEARCH GRANTS 

The Edumund Niles Huyck Preserve and 
Biological Research Station announces the 
1989-90 competition for research grants (max 
= $3,500) for biological research for investiga-
tions that utilize the resources of the Pre-
serve. The 2000 acre Preserve is located in a 
hanging valley on the Helderberg Plateau, in 
the towns of Rensselaerville and Berne, 30 
miles southwest of Albany, N.Y. Habitats 
include northeast hardwood-hemlock forests, 
conifer plantations, old fields, permanent and 
intermittent streams, 10 and 100 acre lakes 
and a 150 ft waterfall. Facilities include a wet 
and dry lab, small library, and six houses/cab-
ins for researchers. Deadline = 1 February 
1989. Application material may be obtained 
from Dr. Richard L. Wyman, Director and Res-
ident Biologist, E.N. Huyck Preserve and Bio-
logical Research Station, P.O. Box 188, 
Rensselaerville, NY 12147, (518) 797-3440. • 

Appalachian herpetology to community 
groups. These presentations always reflected 
a remarkably broad knowledge of natural his-
tory and a devotion to conservation. 

Perhaps Bayard Green's most outstanding 
quality was his sincere generosity. When I 
arrived at Marshall, as a stranger to the 
Appalachian region, I was struck by his en-
thusiasm to share his wealth of information 
on West Virginia herpetology and his per-
sonal library, which included much unpub-
lished work. There was never a trace of 
guarded or protective attitude which some-
times develops in herpetologists after years 
of "niche" competition. Typical of his intellec-
tual curiosity and quiet confidence, in con-
versation Bike was likely to ask as many ques-
tions as he answered. Thanks to his expertise, 
my knowledge of Appalachian amphibians 
and reptiles grew quickly. 

As Bike and I attended annual SSAR meet-
ings together (1976-1981), I became ac-
quainted with some of his friends and fellow 
officers of SSAR. Several of these individuals 
later confided to me that the SSAR may not 
have survived its tumultuous transformation 
from the Ohio Herpetological Society (OHS) 
had it not been for Bike's leadership and abil-
ity to make some very difficult and unpubli-
cized decisions at a critical time. His devotion 
to the Society for the Study of Amphibians 
and Reptiles began in its early OHS phase in 
1962. Few would ever know the significance 
of his real contributions to the society due to 
his quiet and modest nature. Many of us have 
lost a good friend and the herpetological 
community has lost a true professional. 

MICHAEL E. SEIDEL 
Department of Biological Sciences 
Marshall University 
Huntington, WV 25701, USA 

	 • 

SPANISH HERPETOLOGICAL 
ASSOCIATION 

The AsociaciOn HerpetolOgica Espahola 
(Spanish Herpetological Association) was 
founded in 1984 with the goals of study and 
conservation of Spanish amphibians and rep-
tiles. The headquarters of the Association is 
the National Museum of Natural Sciences, 
Madrid. Since 1986 the Association has pub-
lished the journal Revista Espanola de Herpe-
tologia, which is oriented toward studies of 
Mediterranean region herpetology. The As-
sociation holds an annual meeting with scien-
tific paper and poster presentations; the 
fourth annual meeting will be in Madrid in 
December, 1989. 

Annual dues (which includes subscription 
to the journal) are $28.00 US (individuals and 
institutions). Back issues of Revista Espanola 
de Herpetologia (Volume 1,1986; Vol. 2, 1987; 
Vol. 3, 1988) are available for $28.00 US per 
volume. Membership dues and orders for 
back issues (payment in US Dollars) can be 
sent to C. J. McCoy, Section of Amphibians 
and Reptiles, Carnegie Museum of Natural 
History, 4400 Forbes Ave., Pittsburgh, PA 
15213. • 

Phylogenetic 
Relationships of the 
Lizard Families 
ESSAYS COMMEMORATING 
CHARLES L. CAMP 

Edited by Richard Estes and Gregory Pregill. 
Using modern analytical methods of phylogen-
etic systematics, this is the first comprehensive 
treatment of the relationships among lizard 
families to appear in over 50 years. In chapters 
by the leading experts on particular squamate 
taxa or anatomical systems, it brings together a 
vast body of information intended both for 
systematists and for biologists who know the 
value of interpreting organismal biology and 
evolution against a historical background. Il-
lustrated with some 180 drawings and photo-
graphs. 648 pages. $75.00 

Stanford University Press 
STANFORD, CA 94305 
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HERPETOLOGY COMPUTER 
NETWORK 

The Herpetology On-line Network has been 
established in Philadelphia as the first com-
puter-based messaging system to connect 
the herpetological community. Any commun-
icating computer or terminal can connect 
with one of Herp-Net's six lines by dialing the 
primary access number: (215) 464-3562 24 
hours per day. There are no fees to access 
Herp-Net. 

Those interested in the study, breeding, or 
conservation of reptiles or amphibians can 
meet others on-line, ask questions, compare 
research, discuss the current literature, and 
exchange files. It is a great way to learn what 
others are doing in the field of herpetology. 

Although currently in full operation as a 
messaging system, Herp-Net would still like 
to gather as much information as possible to 
provide a national resource of herpetological 
information. This would include an up-to-
date listing of all local herp groups in North 
America, timely news and information, as 
well as the full text of newsletters from as 
many local groups as possible. 

For more information or submission of 
news, please write to the Herpetology On-
Line Network, P.O. Box 52261, Philadelphia, 
PA 19115, USA. • 

WISCONSIN 
HERPETOLOGICAL 
WORKING GROUP 

The Wisconsin Herpetological Working 
Group, established in 1986, is an association 
of Wisconsin herpetologists, biologists, and 
naturalists that advises the Wisconsin Depart-
ment of Natural Resources on conservation 
issues, research and management priorities, 
and proposed regulations. It also seeks to 
educate the general public about amphibians 
and reptiles and to provide members with 
information about current research activity 
within the state. Meetings have been held 
semi-annually. Further information may be 
obtained from chairperson David Ross, Wis-
consin River Power Company, P.O. Box 50, 
Wisconsin Rapids, Wisconsin 54494. • 

BIOLOGY OF PLETHODONTID 
SALAMANDERS 

Dr. Stephen G. Tilley of Smith College will 
teach a course on "Biology of Plethodontid 
Salamanders" at the Highlands Biological 
Station during the period 10 July-4 August 
1989. The course will include lectures, labor-
atories, and field studies emphasizing syste-
matics, ecology, and evolution of plethodon-
tids. Credit (5 semester hours) is available 
through either the University of North Caro-
lina at Chapel Hill or Western Carolina Uni-
versity. The course may be taken without 
credit. For further information and applica-
tion forms write: Highlands Biological Sta-
tion, P.O. Box 580, Highlands, NC 28741, 
USA. • 

IGUANA MANAGEMENT PROJECT 

The Iguana Management Project, with pre-
vious headquarters in Panama, has been re-
located to Cosa Rica, effective October 1988. 
The Project is now administered by the Pro 
Iguana Verde Foundation. The core research 
area is located in the Wildlife Refuge La Avel-
lane (near Orotina) in the buffer zone of Bio-
logical Reserve Carara. The office in Costa 
Rica is located in Heredia. 

The Pro Iguana Verde Foundation will con-
tinue its activities in Panama as they relate to 
the projects initiated in Cabuya de Anton, 
Chupampa and Llano Grande de Ocu. The 
Costa Rican mailing address is: Fundacion 
Pro Iguana Verde, Apartado 1501, Heredia, 
Costa Rica. Tel. (506)37-1027. 

DAGMAR I. WERNER 
President, F.P.I.V. 	 • 

VOLUNTEER PROGRAM AT AMNH 
SOUTHWESTERN RESEARCH 

STATION 

Approximately 20 volunteer positions are 
open in 1989 at the Southwestern Research 
Station of the American Museum of Natural 
History in Portal, Arizona. The volunteer pro-
gram is run annually and offers students in 
the biological sciences outstanding oppor-
tunities to observe and become involved with 
scientists doing field research. Food and 
lodging at the Station are provided to volun-
teers in exchange for four hours per day of 
routine work chores, with the remaining time 
available for research activities. 

Volunteers are needed between 10 March 
and 1 December and are appointed for part of 
this period, with a minimum appointment of 
six weeks. Faculty knowing of promising stu-
dents should alert them to this opportunity 
for professional experience toward, devel-
opment of, and evaluation of their career 
goals. 

Applicants for positions from March 
through May should submit forms by 15 Feb- 
ruary, summer volunteers, June through Sep- 
tember, by 1 April. The program is open to 
both undergraduate and graduate students, 
who may pursue their own research projects. 

For application forms, write: Resident Di- 
rector, Southwestern Research Station of 
The American Museum of Natural History. 
Portal, Arizona 85632, USA. (602) 558-2396. 

• 

ALBERT SCHWARTZ 
HERPETOLOGICAL COLLECTION 

Schwartz's extensive collection of amphib-
ians and reptiles from the West Indies has 
been deposited in the Museum of Natural His-
tory, The University of Kansas, Lawrence, 
Kansas 66045-2454. As the collection is cata-
logued and integrated into the museum's col-
lection, specimens will be available for study 
and loan. • 

MEETINGS 

SYMPOSIUM ON VERTEBRATE 
BIOGEOGRAPHY AND SYSTEMATICS 

The Zoologisches Forschungsinstitut and 
Museum Alexander Koenig will host the Inter-
national Symposium on Vertebrate Biogeog-
raphy and Systematics in the Tropics. The 
meeting will take place 5-8 June 1989. A sub-
stantial proportion of the presented papers 
will relate to amphibians and reptiles. For 
further information, contact: Dr. Gustav 
Peters, Vertebrate Symposium '89, Zoolo-
gisches Forschungsinstitut and Museum Alex-
ander Koenig, Adenauerallee 150-164, D-
5300 Bonn 1, West Germany. • 

WILDLIFE REHABILITATION 
SYMPOSIUM 

The National Wildlife Rehabilitators' Asso-
ciation will hold its 8th annual symposium on 
22-26 March 1989 at the Grand Hotel in Ana-
heim, California. Topics will include: veteri-
nary advances in wild species; rescue, re-
straint and handling techniques; avian, reptile 
and mammal treatment and biology; captive 
breeding; wildlife urbanization; post pro-
grams; administration and project fundrais-
ing. Concurrent presentations will be offered 
for beginning, advanced and professional 
levels of expertise. Professional sessions will 
be limited to veterinarians and medical pro-
fessionals. Those interested in submitting 
manuscripts contact: Richard H. Evans 
DVM.MS ., NWRA Program Chair, P.O. Box 
7673, Laguna Niguel, CA 92677, (714) 831-
1178. For other information or registration 
materials contact the NWRA Host Committee 
at the above address. • 

FEATURES 

CONSERVATION OF 
HERPETOFAUNA IN 

BRITAIN AND IN RELATION 
TO MAINLAND EUROPE 

With His Royal Highness the Duke of Edin-
burgh, President of the World Wide Fund for 
Nature International (WWF) and Vice-Presi-
dent of the International Union for the Con-
servation of Nature and Natural Resources 
(IUCN) as Patron, the first World Congress of 
Herpetology is to be held in the UK at Canter-
bury in 1989. Conservation of amphibians 
and reptiles will be a strong underlying theme. 

Three of the societies co-hosting the World 
Congress are involved with practical conser-
vation of herpetofauna and their habitats in 
Europe. They are (alphabetically) the British 
Herpetological Society (BHS), Fauna & Flora 
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Preservation Society (FFPS) and Societas 
Europaea Herpetologica (SEH). Like the 
American Society of Ichthyologists and Her-
petologists in the USA, they are, as non-
governmental organizations (NGOs), mem-
bers of IUCN (Headquarters: Gland, Switzer-
land). The BHS is a national member of IUCN 
and the FFPS and SEH are international 
members. The Jersey Wildlife Preservation 
Trust, the Zoological Society of London 
(another Co-host of the World Congress) and 
the British Ecological Society are also 
members. 

IUCN's Conservation Monitoring Centre is 
situated in the UK at Cambridge, where Dr B. 
Groombridge (Compiler of the Amphibia-
Reptilia Red Data Book) is based, and at Kew 
Gardens in London. A co-chairman of the 
IUCN Species Survival Commission (SSC) 
Tortoise and Freshwater Turtle Group (also 
director of the first World Congress of Herpe-
tology), Dr I.R. Swingland (chairman of the 
Ecology Research Group at the University of 
Kent at Canterbury), is also based in the UK. 
The IUCN SSC Group, amongst other inter-
ests, is involved with the conservation of 
Mediterranean tortoises (initiated by Lam-
bert, 1984) which in southern Europe is being 
coordinated by David Stubbs, under Ian 
Swingland's direction. 

Rene Honegger, a vice-chairman of IUCN/ 
SSC, is based in Switzerland (Zurich). He is 
well known in European conservation circles 
and has a long established involvement with 
the conservation of herpetofauna (e.g. 
Honegger 1968). 

With BHS Conservation Committee, FFPS 
and SEH Conservation Committee acting in a 
concerted way, the conservation of amphibi-
ans and reptiles and their habitats in Europe 
is thus approached from a broad front (Lam-
bert 1986), together with the initiatives of 
other voluntary organizations such as RANA 
(Group for the Protection and Study of Rep-
tiles and Amphibians in Nature) — with 
branches in Belgium and Italy (D. Ballasina, 
in lift.; Langton 1987b) — e.g. Project CARA-
PAX, and SOPTOM (Station d'Observation et 
de Protection des Tortues des Maures) in 
southern France (e.g. Devaux, Pouvreau, 
Stubbs and members of SOPTOM, 1986; 
Langton 1986c). There are in addition many 
other, often more local, voluntary and national 
bodies involved with wildlife protection gen-
erally which include species of herpetofauna 
and their habitats. 

The problem of frog collection, especially 
in France, in relation to the well-known 
French culinary delicacy of frog-legs has 
been considered by Dubois (1983). Drs A. 
Dubois and J.-J. Morere, based in Paris, co-
founded the Societe Batrachologique de 
France (Societe pour l'Etude et la Protection 
des Amphibiens) with conservation as a major 
aim (Morere 1982). A Europe-aimed frog-leg 
trade, from India, Bangladesh and Indonesia, 
has also developed and FFPS in the UK has 
taken an interest in this (Langton 1986b; 
Honegger 1981, 1984). The Royal Society for 
the Prevention of Cruelty to Animals 
(RSPCA), Horsham, has called for an indefi-
nite ban on welfare grounds and the World 
Society for the Protection of Animals (WSPA), 
London, is also campaigning strongly against 
the trade because there are in addition links  

with pesticide problems and the association 
of collecting with human diseases in the trop-
ical developing countries involved (Langton 
1986d). 

A report on herpetological activities in 
Europe 1983, which included much on con-
servation, was given earlier in Herpetological 
Review (Lambert 1985). The European Year 
of the Environment (21 March 1987 to 20 
March 1988) has recently ended and it seems 
opportune that further information should be 
provided in this same publication on some of 
the herpetofaunal conservation work that is 
continuing to be carried out in Europe by 
NGO members associated with IUCN. Hope-
fully, this will keep members of SSAR and 
other herpetologists based in North America 
and elsewhere appraised of developments. It 
is important that such publicity should en-
gender a wider appreciation of what so far 
has been achieved for it is a pertinent point 
that neither amphibians nor reptiles were 
considered at two recent significant meetings 
on a conservation/environmental theme in 
the UK. One meeting was the Bicentenary 
Joint Meeting of the Linnean Society of Lon-
don and Royal Society for Nature Conserva-
tion (at the start of its 75th Anniversary Cele-
bration), held in London on 19 March 1987 
(only two days before the start of the Euro-
pean Year of the Environment). The other 
meeting was the British Crop Protection 
Council Symposium on Field Methods for the 
Study of Environmental Effects of Pesticides 
held in Cambridge, 28-30 March 1988 (only 
eight days after the European Year of the 
Environment). 

Like SSAR in the USA, the BHS and SEH 
have Conservation Committees; FFPS, a con-
servation organization by definition, has em-
ployed a staff herpetologist. Since 1986, 
through the aegis of its Conservation Com-
mittee, the BHS has also employed a Conser-
vation Officer to work alongside the Conser-
vation Committee. He is also the Chairman of 
SEH's Conservation Committee. The FFPS 
staff herpetologist is secretary both of the 
SEH Conservation Committee and of a joint 
FFPS/SEH UK Herpetofauna Working Group. 
Rene Honegger and Brian Groombridge are 
also members of the SEH Conservation Com-
mittee. Amongst other functions, the FFPS 
staff herpetologist edits Herpetofauna News, 
which is published by FFPS (a member of 
IUCN since its inception) and circulated to 
FFPS members upon request and also with 
publications of UK-based ASRA (Association 
for the Study of Reptiles and Amphibians), 
the Asociacion Herpetologica Espanola and 
SEH. Within the context of the main society, 
the BHS conservation officer's main terms of 
reference are: 
- preparation of site dossiers with the UK 
Government's statutory body, the Nature 
Conservancy Council (NCC), for the National 
Key-Sites of sand lizards (Lacerta agilis), 
smooth snakes (Coronella austriaca) and 
natterjacks (Bufo calamita), all of which are 
rare species in Britain, and to advise on habi-
tat management needs where these are still 
lacking 
- coordination of the BHS monitoring pro-
gramme for these species, site protection, 
rescues from doomed sites, captive breeding 
and subsequent release 

- organization of field surveys and restoration 
management of breeding sites of the great 
crested newt (Triturus cristatus), another 
rare species, involving liaison with a project 
funded by NCC, at Leicester Polytechnic. 

Quite early on in the movement to conserve 
herpetofauna in Europe (although 66 years 
after FFPS was founded) and more particu-
larly in the UK, the BHS Conservation Com-
mittee was founded in 1969. Its aim is to pro-
m to the conservation of all twelve native 
a phibians and reptiles in Britain, especially 
(a a priority) the four most endangered 
fo ms. Because amphibians and reptiles have 
ye y limited powers of movement and disper-
se , they are particularly vulnerable to rapid 
ch nges in their habitats. Unlike other groups 
(e.g. seed plants, insects and even birds), 
th y do not readily recolonise habitats over 
gr at distances. Even quite temporary disrup-
tio of an area can lead to irreversible loss of 
sp cies (BHS Conservation Committee 1970). 
A phibians and reptiles are also valuable 
in icators of the health of natural environ-
m nts (Lambert 1987) and it has now become 
es ablished that the Amphibia and Reptilia 
in lude the highest proportion of endangered 
species of any of the vertebrate groups. The 
BHS became an NGO member of IUCN in 
19 0 (SEH joined in 1984). 

I Britain, it was clear by the late 1960s that 
m ny of the species of amphibians and rep-
til s were in marked decline. In addition, 
be ause of the widespread fear of snakes, the 
pe secution of the adder (Vipera berus), Bri-
tai 's only venomous species, was coupled 
wi the destruction of creatures bearing any 
re mblance to it. These included two harm-
les snakes, the grass snake (Natrix natrix) 
an the rare and endangered smooth snake, 
an also the slow worm (Anguis fragilis), a 
leg ess lizard. 

I consultation with the NCC, research into 
th detailed distribution initially of the natter-
jac , sand lizard and smooth snake indicated 
th these three species were more or less 
co fined to two habitat types: lowland dry 
he th and coastal sand dunes. The loss of 
lo land heath, itself an endangered habitat, 
in outhern England has been caused by vast 
aff restation programmes, agricultural rec-
ta ation, mineral extraction, building devel-
op ent and a number of (man-made) fires. 
This has resulted in an enormous decrease in 
the populations of the sand lizard and the 
smooth snake, while the natterjack is now 
virtually extinct on heathland for the same 
basic reasons, and also because so few non-
acid breeding ponds remain. Conversely, nat-
terjacks in their stronghold in NW England 
breed successfully in the slacks of coastal 
sand dunes, whose well vegetated frontal 
ridges and fixed dune habitats still support a 
few/ small remnant outrider populations of 
sand lizards. The coastal sand dunes in NW 
England have survived better than lowland 
dry heaths, but the despoliations of the holi-
day industry (holiday camps, trippers' motor-
cars) have taken their toll. Dune slacks tend 
to dry up more often than in former times, 
partly due to local drainage 'improvements' 
for building and human recreational (golf 
course) purposes, causing breeding failure 
(see also Tamarind 1975). 
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Habitat management to improve the pros-
pects of the three rare species in Britain has 
been carried out by BHS members and other 
volunteers. Heathland has been restored by 
brashing and the removal of encroaching 
birch and self-sown pine trees, and the her-
bicidal treatment with asulam of bracken (a 
fern, Pteridium aquilinum), often growing in 
the wake of fires and with which heathers 
(Erica spp. and Calluna vulgaris) are unable 
to compete. Small sand patches have been 
created, often by using rotivators, for egg-
laying by sand lizards. On coastal dunes and 
inland heaths, ponds have been excavated 
using mechanical scrapers. Increases as a 
result of breeding have occurred in sand 
lizard (Corbett & Tamarind 1979) and proba-
bly smooth snake populations. Other heath-
land rarities like the Dartford warbler and 
nightjar, spiders and many other invertebrates 
have also increased. 

With the agreement of NCC, BHS Conser-
vation Committee members breed sand 
lizards in captivity and release progeny on 
suitable protected and managed heathland 
and dune sites. Due attention is paid to sepa-
ration of genetically different races by means 
of an agreed translocation policy, to which 
argument the BHS Conservation Com-
mittee (1984) has contributed. A programme 
for the reintroduction of natterjacks to a ser-
ies of heathland sites has also begun. Pond 
construction has enabled thousands of young 
natterjacks to metamorphose and success-
fully leave the water each year. 

The success of this work has depended on 
funding and liaison with many other organi-
zations, including WWF (UK), NCC, Vincent 
Wildlife Trust Fund, H.J. Heinz Ltd. and the 
Carnegie (UK) Trust Fund. Assistance has 
also been received from the British Petroleum 
Company plc. The full-time conservation 
officer of the BHS was employed as a result of 
grant aid to extend and consolidate the pro-
tection of the endangered British herpeto- 

fauna and their habitats. 
With the passing of the UK's 1981 Wildlife 

and Countryside Act, partly ratifying the 1979 
Berne Convention on the Conservation of 
European Wildlife and Natural Habitats, the 
great crested newt also became listed as a 
rare and endangered species. NCC are seek-
ing information on this species and have 
appointed national survey coordinators on its 
distribution and status in Britain, especially 
since many ponds have become infilled, pol-
luted or overgrown. In line with the much 
publicized 1983 European Year of the Water's 
Edge, a campaign was begun to manage and 
restore ponds for the continued survival of 
the great crested newt in Britain. Of the com-
moner species, there has been the widely 
publicized Toads-on-Roads Campaign (e.g. 
Clines 1987; Young 1988) following the pre-
cedent set in continental Europe. In 1984, 
over 20,000 toads (Bubo bubo) were rescued 
at reported sites; the figure for 1985 was 
50,000, with many hundreds of people taking 
part. By 1987, over 100,000 toads were 
rescued at over 300 officially recognized toad 
migration routes. 

In 1985, FFPS started a specifically herpe-
tological programme; and, following a work-
ing group set up in the 1970s, the conserva-
tion of Britain's herpetofauna and their 
habitats received a further input when the UK 
Herpetofauna Working Group was estab-
lished, under the aegis of FFPS (Langton, 
1985a). The Group is affiliated (Langton 
1985c) with the 1979-founded SEH, which 
became an IUCN NGO member in 1984. The 
reasoning behind the affiliation was: 

A. to help raise funds for conservation 
projects of high priority in mainland 
Europe, especially involving expatriate 
British and nationals of other European 
countries, and also to increase SEH mem-
bership in the UK; 
b. to select the UK for the formation of a 
semi-national group of this kind in recog- 

IF THESE "VARMINTS" ARE 
VITAL TO THE MAINTENANCE 
OF YOUR REPTILES OR BIRDS 
GIVE USA CALL NOW! 

We specialize in supplying custom ro-
dent orders on a regular and reliable 
basis to zoos, exhibits, nature centers, 
and private collectors. Live/Frozen. 
Call or write for brochure & prices. 

GLADES HERPETOCULTURE 
P.O. Box 643 

Alva (near R. Myers). Florida 33920-0643 USA. 

(813) 675-MICE 

Herp Review 19(4), 1988 
	

71 



nition of the influence that such statutory 
UK bodies as the NCC and the Depart- 
ment of the Environment (DoE) have in 
official European conservation circles. 

Organised by the staff herpetologist as part 
of FFPS's herpetofauna programme, which 
has a major educational and advisory func-
tion in the UK, the Working Group's objec-
tives are to help coordinate herpetofauna 
conservation in Europe and overseas, and to 
liaise extensively with government and non-
government representatives over policy and 
new initiatives. Five areas were identified as 
requiring special attention: 

1. integrating the UK with the rest of 
Europe in terms of conservation policy 
and practice, and investigating the func-
tioning of the European Community (EC), 
particularly in relation to nature conserva-
tion; 
2. co-ordinating objectives for conserving 
amphibia and reptiles in the UK; 
3. co-ordinating objectives for monitoring 
and influencing policies in matters relat-
ing to national and international trade in 
herpetofauna; 
4. acting as a focus for liaison with NCC on 
important, especially international, issues 
and policies; and 
5. assisting with the dissemination of ideas 
on conservation matters and the conclu-
sions of the Working Group through such 
outlets as Herpetofauna News. 

FFPS have instigated several projects and 
activities in the UK. These include: 

- Toads-on-Roads (Bufo bufo) Campaign 
(Langton 1985b, 1985d, 1986a, 1987a). 
The installation of the first toad tunnel in 
the UK, opened by the Lord SkelmersdWe 
in March 1987 (Clines 1987); 
- Snakes Campaign, to establish the true 
incidence and effects of adder bites (lead-
ing to an education programme to counter-
act the unnecessary fear instilled in the 
general public). The use by grass snakes 
of various egg-laying substrates has been 
investigated; 
- Pet shop enquiry (some sell native Brit-
ish and exotic species illegally, without a 
proper license from the UK Government's 
DoE) (Langton, 1986e); and 
- County recording of amphibians and 
reptiles. The Annual Herpetofauna Re-
corders' Seminars instigated by FFPS in 
conjunction with the Biological Records 
Centre (e.g. Arnold 1986); 150 people 
attended in 1987. 

The Zoological Society of London has 
undertaken several new herpetological pro-
jects (Langton 1986f), some in conjunction 
with FFPS. These are designed to comple-
ment the educational value of the collection 
in London Zoo's Reptile House and to im-
prove public awareness and understanding 
of reptiles and amphibians. An exhibition on 
many aspects of snake venom was prepared, 
and a smaller exhibition shows examples of 
reptile skins and other products controlled by 
such international regulations as CITES (the 
Washington Convention 1973); another ex-
hibit discourages the casual keeping of exotic 
species by the general public. 

Britain and Ireland are offshore islands of 
NW Europe. The hard experience, not least 
the political experience, gained by BHS Con- 

servation Committee members in conserving 
the rare herpetofauna in Britain is being 
complemented with initiatives for similar 
work in some parts of the continental main-
land of Europe (Corbett 1981). One of the 
founding members of the BHS Conservation 
Committee has become Chairman of the 
1981-founded Conservation Committee of 
SEH. Through :he aegis of this Society (Cor-
bett and Podloucky 1982), field investigations 
and conservation assessments have been 
initiated on the status of the rarest species of 
European amphibians and reptiles as the 
result of successfully presenting a strategy 
for the establishment of 'biogenetic reserves' 
(Corbettt 1986) to the Council of Europe 
(CoE) in Strasbourg. 

In following the work of Honegger (1978) 
and the precedent set by the inclusion of all 
species of herpetofauna on the Appendices 
of the Berne Convention, CoE have recog-
nised the particular vulnerability of the am-
phibians and reptiles. A priority rating has 
been given to all species in CoE countries 
based on the detailed results of a Europe-
wide conservation mapping exercise carried 
out beforehand, combined with a review of 
available literature and existing field records. 
Species were given categories of rarity from 
1-10, and most of 1 and some of 2 were 
selected. The work was funded by CoE and 
IUCN, with contributions from WWF (UK and 
Netherlands). Recommendations for bioge-
netic reserves were based on: 

1. a selection of priority species for which 
sufficient information allowed meaningful 
reporting; 
2. the identification of potential sites within 
particular areas resulting from field assess-
ments carried out by SEH Conservation 
Committee members; and 
3. a definition of key areas which con-
tained an assemblage of herpetofaunal 
species, no':ably those of rarity categories 
2, 3 and 4. 

The species that have been covered by the 
recommendations are: Proteus anguinus, 
Alytes muletensis, Bombina bombina, Pelo-
bates ( fuscus) insubricus, Rana latastei, 
Podarcis lilfordi/pityusensis island com-
plexes, P. miles ensis, P. hispanica atrata, Gal-
lotia (aff.) simonyi, Vipera (ursinii) rakosien-
sis, V. (ursinii) ursinii, V. lebetina schweizeri 
and the marine turtles, Caretta caretta and 
Chelonia mydas. 

The key areas that have been identified 
which contain assemblages of species of 
high rarity category have so far been NE 
Greece and SE Sardinia (Italy). It is hoped 
that further areas will also be included. Inter-
estingly, the selected sites and areas for cer-
tain species overlapped with those of other 
fauna and flora, e.g. the riverine forests of the 
Po Valley (Italy) and the endemic flora of the 
Balearic islands. The overlap also includes 
such species as the black vulture (Coragyps 
atratus), the osprey (Pandion haliaetus) and 
the monk seal (Monachus monachus). 

The Council of Europe has recognised the 
problems facing the European herpetofauna 
and applied funding for the Biogenetic Re-
serve initiative. Hopefully, their action in fund-
ing such conservation work will set a prece-
dent and be followed by the Commission of 
the European Communities in Brussels. 

There is a strong possibility that the SEH 
Conservation Committee will become !UCH's 
first regional SSC group, namely the Euro-
pean Herpetofaunal Group, and the Commit-
tee is already engaged in preparing an Action 
Plan. 
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NOMENCLATURAL NOTES 
ON REPTILES OF THE 

UNITED STATES 

We have discovered a number of nomen-
clatural anomalies that were perpetuated in 
"Standard Common and Current Scientific 
Names for North American Amphibians and 
Reptiles" (Collins et al. 1982). The correc-
tions to scientific names presented here are 
required under the provisions of the third edi-
tion of the "International Code of Zoological 
Nomenclature" (1985). 

The most common nomenclatural error 
involves the failure of an adjectival species-
group name to agree in gender with the 
generic name as required under Articles 31( b) 
and 32(d) of the Code. These changes are: 
1. Elgaria panamintinus. Elgaria (etymology 
unknown) is a feminine generic name that 
requires panamintinus (NL: belonging to the 
Panamint Mountains) to change from the 
masculine to the feminine form. The proper 
combination is Elgaria panamintina. 
2. Gambelia silus, G. wislizenii maculosus, 
and G. w. punctatus. Gambelia (NL: com-
memorating W. Gambel) is a feminine generic 
name that requires si/us (L: pug-nosed), 
maculosus (L: spotted), and punctatus (L: 
dotted) to change to feminine forms. The cor-
rect combinations are Gambelia sila, G. wis-
lizenii maculosa, and G. w. punctata. 
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3. Gyalopion quadrangularis. Gyalopion (Gr: 
small hollow) is neuter; quadrangularis (L: 
having dorsal quadrangular blotches) must 
change to the neuter form. Gyalopion quad-
rangulare is the proper formation. 
4. Lampropeltis getulus and L. g. niger. Lam-
propeltis (Gr: shiny shield) is a feminine 
generic name and requires the masculine 
adjective species-group names getulus (L: 
Getulian) and niger (L: black) to change to 
the feminine form. Although the change from 
niger to nigra is clear, the change from getu-
lus to getula is less so. One could argue, 
under Article 31 (b) of the Code, that getulus 
should be considered a noun (L: a resident of 
Getulians). This position is analogous, how-
ever, to noting that "Kansan" could be used 
as a noun in the phrase "the Kansan," then 
using this as justification for saying it should 
be considered a noun in the phrase "the Kan-
san Glossy Snake." We do not accept this 
interpretation and regard getulus to be an 
adjective. The correct combinations are 
Lampropeltis getula and L. g. nigra. 

Cope (1860) was the first to use Lampropel-
tis in combination with species names and 
was consistent in his treatment of the genus 
and species as feminine. However, subse-
quent authors (including Cope) have been 
remarkably inconsistent, frequently treating 
Lampropeltis as both masculine and feminine 
within one publication. 
5. Thamnophis sirtalis pallidula. Thamnophis 
(Gr: bush snake) is a masculine genus that  

requires pallidula (L: somewhat pale) to 
change from the feminine to the masculine 
form. The correct combination is Thamno-
phis sirtalis pallidulus. 

According to Articles 11(h)i of the 1985 
Code [as well as Article 11(g)i of the 1961 
Code], a Latin species-group name must be, 
or be treated as, an adjective or a noun. If 
necessary, names should be changed to con-
form with correct terminations as specified 
by Articles 31(c) and 32(d)ii. One example of 
this error was retained in the Common and 
Scientific Names checklist: 
1. Micrurus fulvius tenere. Tenere (L: deli-
cately) is an adverb and must be modified to 
the masculine adjectival form, tener, to agree 
with Micrurus (L: small tail). The correct 
combination, first made by Cope (1875), but 
ignored subsequently, is Micrurus fulvius 
tener. 

Occasionally, authors have misinterpreted 
nouns to be adjectives. Nouns used as 
species-group names do not modify their 
spellings with changes in gender of generic 
names associated with them [Article 31(b)ii]. 
Two cases of this error were perpetuated in 
the checklist: 
1. Hypsiglena torquata ochrorhyncha. As 
originally named by Cope (1860), the combi-
nation was Hypsiglena ochrorhynchus. It is 
clear that Cope intended ochrorhynchus (Gr: 
yellow nose) as a noun used in association 
with the feminine generic name Hypsiglena 
(Gr: high eye). Thus, the treatment of ochro-
rhynchus as an adjective is incorrect. The 
correct combination is Hypsiglena torquata 
ochrorhynchus. 
2. Nerodia rhombifera. As originally formed 
by Hallowell (1852), the combination was 
Tropidonotus rhombifer. Rhombifer (NL: 
rhomb bearer or rhomb bearing) either can 
be considered a masculine adjective or a 
noun. In cases such as this, Article 31(b)i 
specifies that the species-group name must 
be considered as a noun. Regardless of its 
current placement in a genus with feminine 
gender, rhombifer does not change its spell-
ing. The correct combination is Nerodia 
rhombifer (first used by Johnson 1987), an 
arrangement analogous to that in the combi-
nation Pseudacris crucifer. 

In another case an unjustified emendation 
was retained in the checklist. [Note: the 
unjustified emendation of platirhinos in Hete-
rodon platirhinos to platyrhinos has already 
been noted by Platt (1985)]. 
1. Lampropeltis triangulum multistrata. In the 
original description (Kennicott 1861) the 
name was formed as Lampropeltis multistri-
ata. Although this was subsequently emended 
to multistrata (Cope 1861), this emendation 
was unjustified under the provisions of Art. 
33. The correct formation of the name is 
Lampropeltis triangulum multistriata. 

In another case a species-group name had 
inexplicably been emended from a correct to 
an incorrect form, and perpetuated in the 
checklist: 
1. Trionyx spiniferus asperus. Originally, 
Asper (L: rough) was correctly formed (Aspi- 
donectes asper Agassiz 1857). Its subsequent 
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emendation to asperus was wrong. The cor- 
rect combination is Trionyx spiniferus as per. 

Because Iguana has been reported as in-
troduced and breeding in the United States 
(Wilson and Porras 1983), it is appropriate to 
comment here on the spelling of the species 
name. Linnaeus (1758: 206) named the green 
iguana Lacerta igvana. It is clear from his 
usage elsewhere on the page (e.g., vulgaris, 
aquatica) and his notation of pre-Linnaean 
names (e.g., Yvana, Igvana, Leguan) that the 
use of a "v" rather than a "u" in igvana was not 
as romanized "u." The correct spelling (under 
Art. 33) of the species name is igvana. Lau-
renti (1768) erected the generic name Iguana, 
spelled with a "u." Therefore, the correct 
combination should be Iguana igvana, anal-
ogous to Gekko gecko or Mabuya mabouya. 
However, in light of the fact that no one, other 
than Linnaeus, has ever used igvana we are 
preparing a petition to the International Com-
mission of Zoological Nomenclature for con-
servation of the spelling iguana. 
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NEW LOCALITY RECORDS 
IN ARGENTINA AND 

PARAGUAY FOR CHELID 
TURTLES, 

Platemys pallidipectoris 
(FREIBERG) AND 

Platemys macrocephala 
(RHODIN ET AL.) 

A review of the chelonians deposited in the 
Museo Argentine de Ciencias Naturales Ber-
nardino Rivadavia (MACN) in Buenos Aires 
revealed five heretofore unrecorded speci-
mens of Platemys pallidipectoris, including 
two from a previously unrecorded province. 
Two specimens of Platemys macrocephala 
were also in the collection, representing the 
first specimens recorded from Paraguay. All 
specimens in question had been mislabelled 
Platemys spixii or Hydromedusa tectifera; the 
most recent identification of the MACN turtle 
collection had been accomplished by a visit-
ing foreign herpetologist a few years prior to 
the author's visit in late 1985. No specimens 
of P. spixii were found in the collection. 

PLATEMYS PALLIDIPECTORIS: Five pre-
viously unrecorded specimens of this rare 
chelid were examined at the MACN. Two of 
these, MACN 5.478 (shell only) and MACN 
1.30483, an entire adult female, lacked data. 
The identification of the former specimen 
was assured by the presence of a bit of dried 
skin attached to the posterior carapace, on 
which the enlarged thigh tubercles were well 
preserved. 

MACN 7.459 is an entire adult alcoholic 
specimen, collected by Marcos Freiberg 
around Resistencia, Chaco in 1940, and was 
included in the first series of Argentinian 
spixii (Freiberg 1940). This specimen bears a 
second tag with the number 2474 from the 
Museo de Entre Rios, where the other two 
specimens of the spixii series presumably 
remain. The presence of this animal at the 
MACN could not be explained by either the 
director of herpetology, Jorge Cranwell, nor 
by Dr. Freiberg (pers. comm.). The correct 
identity of this specimen as pallidipectoris 
had already been deduced from Freiberg's 
detailed description of this specimen in 1940 
(Rhodin and Mittermeier 1984). 

MACN 8626 is a complete male specimen, 
collected by Cranwell and Giai in 1945 at 
Estancia Las Guampitas, near Jobson, Depto. 
Vera, Santa Fe Province. According to the 
senior collector, this specimen was found in a 
pond (estero). This turtle extends the known 
range of P. pallidipectoris about 275 km to the 
south of the nearest recorded location, Resis-
tencia, Chaco. 

MACN 1.30482 was collected by Luis Guer-
rero in "northern Santa Fe Province," and was 
deposited in the MACN in 1980. This whole 
specimen is a female. The only other speci-
men of P. pallidipectoris in the MACN (housed 
separately) is the type, MACN 1731. In addi-
tion, an adult specimen of this turtle was col-
lected near Castellr, Chaco and taken alive to 
the Buenos Aires Zoo in January 1985 accord-
ing to Tomas Waller of the FundaciOn Vida 
Silvestre Argentina. On the author's visit to 
the Buenos Aires Zoo the turtle could not be 
located. Casteni lies ca. 60 km N-NW of the 
type locality, Roque Saenz-Peha, Chaco 
(Freiberg 1945). 
PLATEMYS MACROCEPHALA: MACN 
1.8287 and 1.8288 are the shells only of a 
juvenile and adult specimen from Estancia 
Palo Santo, Puerto Casado, Paraguay, col-
lected by Cranwell in May 1946. He recorded 
having found these empty shells at the edge 
of a canebrake (canaveral). The juvenile, with 
a carapace length of 93.1 mm, is the smallest 
recorded specimen of P. macrocephala. 
Some of the dorsal scutes are lacking on both 
shells, revealing the absence of neural bones. 
The juvenile's carapace readily exhibits the 
increased depth for which P. macrocephala is 
so distinct. The occurrence of P. macroce-
phala in the area of Puerto Casado, Paraguay 
reinforces the accuracy of the distribution 
map provided by Rhodin et al. (1984); Puerto 
Casado lies at the southernmost tip of the 
designated range. This record represents the 
first actual verification of the occurrence of P. 
macrocephala in Paraguay. 

The author wishes to thank the following 
individuals for their assistance at the MACN: 
Jorge Cranwell, director of herpetology, and 
his colleagues Marcelo Canevari and Gus-
tavo Carrizo. Dr. Anders Rhodin verified via 
photos the identity of the specimens photo-
graphed (four of the seven). 
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NOCTURNAL ACTIVITY IN 
THE BOLSON TORTOISE 

(Gopherus flavomarginatus) 

While studying the basic biology of Bolson 
tortoises, Gopherus flavomarginatus, at the 
Mapimr Biosphere Reserve's Laboratorio del 
Desierto in Durango, Mexico (26°38'N/103° 
46'W), one of us (MAR) suggested that tor-
toises may emerge from their burrows after 
dark in response to rising soil temperatures. 
To ascertain whether emergence occurred 
routinely after field observations ceased 
(±2000 h), we re-wired an analog travel alarm 
clock so that a long tripwire extended from 
one pole of its 'AA' battery, across the burrow 
mouth of an adult female tortoise (#95, 7.3 kg 
BW), to the other pole. The clock was set at 
±2000 h for ten nights between 17 July and 09 
August 1980 and read the following morning 
at ±0700 h. In addition, one of us (MAR) 
observed the animal from 2000 h until 2340 h 
on 30 July 1980. 

Tortoise #95 emerged every one of the ten 
nights after or about 2000 h (range = 1942-
2326 h). On the evening of continuous moni-
toring, #95 emerged, reentered and re-
emerged from its burrow, and rested on either 
the burrow slide or mound. During the three 
hours and forty minutes of observation her T b 

 declined from 33.2 to to 29.6°C, as deter-
mined from deep body radiotelemetry. We 
believe this behavior may be related to ele-
vated ambient temperatures. Figure 1 plots 
the temperatures of i) air in the shade ii) soil in 
the shade and iii) soil at 15 cm depth for the 
periods 09 July to 04 August (dry season) and 
05 August to 20 August (rainy season) during 
1980. In the dry season, both shaded air and 
soil temperatures peak at 1600-1700 h and by 
2000 h are S 34°C; in the wet season they are 

26°C by 2000 h. 
Deep soil temperature, however, follows a 

different pattern. Solar energy is stored in-
creasingly during the day and refluxes as 
infrared radiation at night, so that tempera-
tures reach 37°C between 1700-2000 h in 
the dry season and 31°C during the same 
times in the rainy season. All dry versus rainy 
season microclimatic temperatures were sta-
tistically different (ANOVA, df=139,2326; F= 
129.35; .01). Similarly, temperature mea-
surements made at night of the soil at 6 cm 
and 15 cm depth in the Mohave desert during 
July (MAR, unpublished observations)  

showed that soil temperatures exceeded 
34°C between 2300 and 0100 h. 

During the 23 days of this study, tortoise 
#95 had a daily average body temperature 
(T b ) of 30.2 ± 0.9°C (N=1,662). The average 
Th at the initiation of diurnal foraging was 
29.6 ± 1.7°C (N=21). Perhaps tortoises are 
activated nocturnally by elevated ambient 
burrow and/or soil temperatures, but are pre-
vented from leaving the immediate vicinity of 
the burrow by their sensory (visual?) limita-
tions. Luckenbach (1982) suggested that the 
desert tortoise, Gopherus agassizii, may 
emerge nocturnally during rainstorms, how-
ever, he provided no data. Our observations 
at Mapimi suggest that G. flavomarginatus 
does emerge during nocturnal rains. In con-
trast, Voigt (1975) reported that "in 3 years of 
close observation of the desert tortoise, noc-
turnal or pre-dawn activity was never ob-
served in the field.' Similarly, Rose and Judd 
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Figure 1. Average hourly temperature for dry 
season (upper curves) and wet season (lower 
curves) at Mapimi Biosphere Reserve during 
1980. a= shaded air, b= shaded soil surface, 
c= soil at 15 cm depth. 

(1982) reported that G. berlandieri is diurnal 
and Douglass and Layne (1978) never de-
tected nocturnal activity in G. polyphemus. 
The Aldabran tortoise, Geochelone gigantea, 
a non-burrowing species, apparently rests on 
the ground surface at night (Swingland and 
Frazier 1979), but is not active except when 
nesting. 

Nocturnal activity by apparently diurnal 
iguanid lizards does occur. Mora (1986) re-
ported nocturnal activity related to nesting in 
Ctenosaura and one of us (MAR) has radio-
tracked Crotaphytus wislizenii which were 
active and feeding at night during elevated 
temperatures in the Mohave Desert. We sus-
pect that nocturnal emergence in diurnal rep-
tiles occurs more widely, but has remained 
undocumented because most workers have 
not looked for it. 
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ORIGIN OF THE 
POPULATION OF Rana 

aurora draytonii ON SANTA 
CRUZ ISLAND, CALIFORNIA 

Sweet and Leviton (1983) reported the nat-
ural occurrence of the California red-legged 
frog (Rana aurora draytonii) on Santa Cruz 
Island, Santa Barbara County, California, 
based on three specimens (CAS 45230-32'; 
collected by Joseph Richard Slevin on 17 
May 1919 from the vicinity of Pelican Bay. 
Previously, Storer (1933) reported this popu-
lation to be the result of transplanted frogs 
from mainland California. However, his state-
ment was complicated by also indicating that 
the Southern Pacific rattlesnake (Crotalus 
viridis helleri) was introduced on Santa Cata-
lina Island, California. Since C. v. helleri has 
been known from Santa Catalina Island since 
1876 (USNM 9959), the reliability of Storer's 
comments was questioned. 

Recently, I had the opportunity to examine 
Tracy Irwin Storer's field notes and personal 
files (housed at the California Academy of 
Sciences). Inspection of his file on "alien rep-
tiles, amphibians, [and] fish [in] Calif[ornia]" 
revealed that Slevin informed Storer in Sep-
tember 1931 that R. a. draytonii had been 
introduced on Santa Cruz Island a short time 
prior to Slevin's 1919 collecting expedition. 
Additionally, Storer's notes revealed that 
reports by "old-timers" regarding the intro-
duction of C. v. helleri on Santa Catalina 
Island, as. cited by Bryant (1915), were 
erroneous and the subspecies was native to 
that locality. 

Slevin (1928) probably omitted the Santa 
Cruz Island locality for R. a. draytonii because 
the frogs were an introduction. Slevin was 
notoriously lax at keeping detailed field notes 
and his field journals for the period (in a 
pocket diary marked "1917") provide no 
further details other than the collection of the 
specimens. According to testimony pre-
sented to Storer during meetings in Berkeley, 
California, from 19-23 July 1938, "frogs" were 
apparently also liberated on nearby Santa 
Barbara and San Miguel islands (Field Note-
book #11, p. 2214b). 

The origin of the R. a. draytonii stock on 
Santa Cruz Island remains unknown. but I 
speculate that it probably came from either 
Sigmund F. Beck and Company, San Fran-
cisco, or S.C. Coombes, South San Fran-
cisco, the two major frog dealers in the stale 
between 1910 and 1920. The frogs were prob-
ably introduced by Basque or French workers 
on the island to provide a ready source of frog 
legs. Santa Cruz Island has had a working 
cattle and sheep ranch and an associated 
winery in Valle del Medio near Pelican Bay 
since the 1850s (Brumbaugh 1980). 

My thanks to Drs. Ruth Risdon Storer and 
Milton D. Miller for providing access to T. I. 
Storer's field journals and to Johan C. Kooy 
for allowing me to browse through Storer's 
personal files. Jens V. Vindum assisted in 
examining J. R. Slevin's field journals. 
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RECOVERY FROM 
ICE-ENTOMBMENT IN 

GARTER SNAKES 

Snakes typically select hibernacula that 1) 
permit descent below the frostline, 2) exclude 
light, and 3) provide protection from preda-
tors (Gregory 1982). Moisture availability is 
one environmental aspect of snake dens that 
has received little attention in the literature. 
Although both wet and dry dens may be used 
by the same species, there is evidence that 
the former provide superior overwintering 
conditions. For example, snakes occupying 
well-drained hibernacula may lose more mass 
due to the combined effects of dehydration 
and nutrient consumption than do those in 
moister sites (Maple and Orr 1968; Aleksiuk 
and Stewart 1971); this undoubtedly affects 
survivorship adversely. Conversely, hibernat-
ing garter snakes (Thamnophis sirtalis) vol-
untarily submerged in water at 4°C remained 
fully hydrated 174.4% of fresh body weight) 
over a 165 day period during winter (Cos-
tanzo 1985). No mortality occurred in this 
laboratory study. 

It is not widely appreciated that several ter-
restrial snake species physically enounter 
and occupy standing water within dens dur-
ing winter (Criddle 1937; Owens 1949; Car-
penter 1953; Zaremba 1978; Sexton and Hunt 
1980; Costanzo 1986). Additionally, at least T. 
sirtalis prefer to hibernate underwater (rather 
than in air) in iaboratory hibernacula when 
given a choice (Costanzo 1985, pers. obs.). 
Although this behavior may be physiologi- 

cally advantageous (e.g. thermal buffering, 
maintenance of body water content), poten-
tial hazards such as drowning or freezing 
undoubtedly exist. This report relates obser-
vations on the survival of garter snakes that 
accidentally became entombed in ice while 
hibernating underwater in the laboratory. 

Eastern garter snakes (Thamnophis s. sirta-
lis) were collected as they approached a 
communal hibernaculum in Portage County, 
Wisconsin on 6 October 1985. Thirty-seven 
snakes were placed in a darkened laboratory 
hibernaculum and slowly exposed to declin-
ing temperatures (15 to 4°C over a 13 day 
period) in a Freas 815 low-temperature incu-
bator. The snakes were contained in a box (99 
X 53 X 42 cm) with a wooden frame and peg-
board walls. The bottom of the box enclosed 
a thick-walled (4 cm) styrofoam container (27 
X 39 X 32 cm) that was filled with ca. 27 I 
deionized water. Several rocks and twigs 
were placed in the container to facilitate verti-
cal movements and to serve as anchors for 
submerged hibernating snakes. Structure 
was provided in the upper region of the box 
by loosely packing it with crumpled paper. 
Therm istor probes fixed in the air and water 
spaces permitted periodic determinations of 
hibernaculum temperature using a telether-
mometer (Yellow Springs Instrument Co., 
Model 44); 4°C ± 0.5° C was maintained after 
the initial exposure regime. 

On 20 November, many voluntarily-sub-
merged snakes were observed to be en-
tombed in a large block of ice that had formed 
as a result of incubator failure. Air and ice 
temperatures in the hibernaculum at this time 
were 2 and 0° C, respectively. Although the 
exact time of ice formation is unknown, the 
system was observed to be operating nor-
mally when checked on 14 November. Judg-
ing from the mass of the ice that had formed, 
crystallization had probably begun at least 
three or four days prior to its discovery. 
Examination of the ice block (using a drill) 
indicated that the ice extended to the bottom 
of the box at the sides, but may have con-
tained a small amount of water near the 
center. 

Nine of the snakes were grouped in a 
corner of the container and were clearly vis-
ible under the surface of the ice. The com-
pletely encased bodies of these snakes were 
generally outstretched and made physical 
contact with one another. No portion of any 
snake protruded from the ice block; the near-
est individual was about 3 cm below its sur-
face. Twenty other snakes were also trapped 
within the container but could not be readily 
observed. 

Eight snakes that escaped ice-entombment 
were tightly intertwined in an upper corner of 
the box. The body mass of this group (X ± SE 
= 38.6 ± 3.4 g) was significantly (P< 0.05, t = 
3.45) smaller than that of the group encased 
in ice (X ± SE = 92.3 ± 8.1 g; N = 29). This 
difference is not easily explained; however, it 
may have been easier for smaller individuals 
to climb out of the container at the onset of 
ice formation. 

The snakes were freed by allowing the ice 
to melt slowly at room temperature for 2.7 d. 
Freed snakes were immediately placed in an 
environmental chamber at 15°C (9:15, L:D) 
and observed over a period of several days. 

76 	 Herp Review 19(4 '), 1988 



Of the 29 snakes removed from the melting 
ice block, 18 (62.1%) survived. There was no 
difference in body mass between these 
snakes (X ± SE = 90.8 ± 11.0 g) and those that 
died (X ± SE = 94.8 ± 12.0 g, N=11). 

Most dead and dying animals had a local-
ized greenish-yellow discoloration of the ven-
tral scutes approximately half-way from the 
snout to the cloaca. Internal examination of 
several animals showed that the gall bladder 
was flattened (presumably ruptured) and that 
bile had produced the staining. The distal 
portion of the liver and adjacent fat bodies 
were similarly discolored. Although this con-
dition was a prominent feature of those 
snakes that succumbed, it is unlikely to have 
been the ultimate cause of death; several sur-
viving snakes also showed a minor discolora-
tion of ventral scutes. It is also unlikely that 
low temperature and tissue freezing were 
involved in the observed mortality since T. 
sirtalis from this population tolerates sub-
stantial freezing of their body fluids (Cos-
tanzo et al. 1988). 

Anoxia may conceivably have contributed 
to the demise of some of the snakes in this 
investigation. Gas diffusion in ice is greatly 
reduced, thus ice-encasement might effec-
tively inhibit trans-integumentary (as well as 
pulmonary) exchange. Also, the pressure 
produced by crystal formation and the result-
ing expansion of the medium might have 
injured some snakes. It is not known at pres-
ent how some of the animals were able to 
endure this combination of adverse condi-
tions whereas others were not. It is clear, 
however, that the observed differential survi-
vorship was independent of body size. 

The use of abandoned farm wells as hiber-
nacula is common for several snake species 
(T. sirtalis, Elaphe vulpina, Storeria occipi-
tomaculata) in central Wisconsin (Costanzo 
1986). Since these dens become partially 
filled with rainwater during autumn, it is 
probably not unusual for the inhabitants to 
encounter ice formation during the severe 
winter weather characteristic of this region. 
The probability of occurrence of this poten-
tially lethal situation in dens should increase 
with frost depth (inversely related to snow 
cover), low ambient temperature, and de-
creasing den depth. 
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HERPETOLOGICAL 
HUSBANDRY 

See Herp. Review 19(1) for author's instruc-
tions. 

REPRODUCTION IN 
CAPTIVE LOUISIANA PINE 

SNAKES, Pituophis 
melanoleucus ruthveni 

Since its description 58 years ago (Stull 
1929), the Louisiana pine snake, Pituophis 
melanoleucus ruthveni has remained a her-
petological obscurity. Most literature ac-
counts have been based on chance collec-
tions of single specimens (Clark 1949; Smith 
and Kennedy 1951; Mitchell and Tinkle 1960; 
Walker 1965; Tennant 1985). Thomas et al. 
(1976) found only 39 specimens extant in col-
lections. Pituophis m. ruthveni occurs in 
western Louisiana and a small portion of 
adjacent Texas (Thomas et al. 1976), in an 
area that was once a disjunct portion of the 
pine forest belt that dominated much of the 
southeastern U.S. (Lohoefener and Lohmeier 
1981). The original habitat association of 
longleaf pine/blackjack oak scrub forest was 
destroyed by logging in the 1920s (Maxwell 
1973; Crocker 1979). The rapid and total des-
truction of the habitat of P. m. ruthveni has 
probably contributed in making it the most 
endangered and poorly known large colubrid 
snake in the U.S. (Reichling 1986). The tenu-
ous condition of natural populations of P. m. 
ruthveni make captive breeding of this form  

especially important. Aspects of its reproduc-
tive biology are unknown, and the only litera-
ture report concerning captive reproduction 
is a brief note by Henley (1985). In this paper, 
I report details of a successful captive breed-
ing of P. m. ruthveni. 

MATERIALS AND METHODS 

A male P. m. ruthveni (137 cm SVL) was 
obtained on 18 February 1986 from a com-
mercial dealer. The specimen had reportedly 
been collected near Leesville, Louisiana, six 
years earlier as a hatchling. A second male 
(121 cm SVL) and a female (137 cm SVL) were 
received on 19 November 1986. This, second 
male was acquired on a breeding loan from 
the Louisiana Purchase Gardens and Zoo in 
Monroe, Louisiana, and had been collected at 
Lucky, Louisiana (P. Lindsey, pers. comm.). 
The female was taken near Ringgold, Louis-
iana. 

The snakes were maintained separately in 
114-liter aquaria. Beechwood shavings were 
used as a substrate, and provided a medium 
into which they could burrow. A photoperiod 
that ranged from 7L:17D in December to 
17L:7D in June was provided using two 40 
watt fluorescent tubes. Two 200 watt incan-
descent bulbs provided higher light intensity 
and greater diel temperature range from 
March through November (X daily range = 
23°-32° C). The snakes were maintained at 
lower temperatures (X daily range = 11°-15° 
C) from December through February, during 
which time they became inactive and did not 
feed. 

The snakes fed exclusively on small rats, 
refusing day-old chicks. I have relied on feed-
ing chicks to other subspecies of P. melano-
leucus as an effective way of maintaining 
high body mass in females (Reichling 1982). 
Seven-to-ten small rats (ca. 40 g each), 
offered at 5-6 day intervals, were necessary to 
achieve the body condition required for suc-
cessful captive reproduction in this species. 

Introductions were made from mid-March 
through early May. Initially, the female was 
simply alternated between males for 24 h 
periods, but no courtship was observed. Be-
ginning in April males were introduced in an 
effort to induce combat behavior and elicit 
breeding responses. 

Eggs were incubated in 11-liter plastic 
boxes, in coarse grade vermiculite moistened 
with water following the method of Tryon 

Figure 1. Juvenile Pituophis melanoleucus 
ruthveni, showing clearly defined anterior 
blotching. Numbered increments = 1 cm. 
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(1975). The box was opened for a few seconds 
every week, and was provided with tiny holes 
drilled around the sides to allow additional 
gas exchange. Incubation temperatures fluc-
tuated in a diel pattern (X daily range = 25°-
31° C). 

RESULTS AND DISCUSSION 

Male-male introductions immediately pro-
voked bouts of ritualized combat as des-
cribed by Shaw (1951) for P. m. melanoleu-
cus. After thirty minutes of combat behavior, 
the males were separated and the female 
placed with one of them. Courtship behavior 
was observed from both males throughout 
April, following this procedure. 

Courtship behavior agreed in most aspects 
with that described for P. m. melanoleucus 
(Shaw 1951). It differed from other accounts 
of Pituophis courtship, and from my observa-
tions of the subspecies melanoleucus, mugi-
tus and lodingi, in the character of the cau-
docephalic waves exhibited by the males. 
These waves were directed more ventrally, 
and did not involve movement of the body. 
They consisted of a rippling motion visible 
only in the ventral scutes, repeated in a rapid 
series of waves flowing posteriorly. They 
occurred while the male's body was laid 
loosely over the female, with no neck biting, 
and while the snakes were otherwise motion-
less. The last observed courtship was on 5 
May 1987, when the female appeared gravid. 
No copulations were observed. 

Pre-parturition ecdysis took place on 20 
May. Four very large eggs were laid during 
the afternoon of 26 May, in a nest box filled 
with damp sphagnum moss. Three shiny 
eggs (3 x 11.5 cm, 3 x 12.5 cm and 3.5 x 10 cm) 
with translucent shells did not develop. A 
fourth egg (4 x 11 cm) was white, with a dry, 
leathery shell covered with calcium crystals, 
and appeared fertile. The fourth egg hatched 
on 25 July after a 60 day incubation period, 
calculated using the method of Gutzke et al. 
(1984). 

The single male hatchling was extraordi-
narily large (55 cm TL). It resembled the 
adults in most aspects of color and pattern, 
but differed in several respects (Fig. 1). The 
entire ground color had a bright orange wash, 
created by thin streaks of pigment forming a 
median longitudinal line across each unpatt-
erned dorsal scale. The anterior pattern 
lacked the heavy suffusion of dark pigment 
that obscured the nuchal blotches in adults, 
leaving the anterior blotches distinct and def-
inable as in P. m. sayi. The bold, black ventral 
blotching characteristic of P. m. ruthveni was 
paler in the neonate, with many ventral 
blotches being a cloudy pink color. 

I am aware of three additional clutches of P. 
m. ruthveni. The female in my study laid two 
infertile ova in 1986, and two clutches of five 
and four eggs have been produced at the 
Ellen Trout Zoo in Lufkin, Texas (G. Henley, 
pers. comm.). Based on all available data, it 
appears that P. m. ruthveni lays the smallest 
clutches, but the largest eggs (in both an 
absolute and proportionate sense), of any 
large U.S. colubrid snake. Although all Gulf 
Coast Pituophis have been shown to produce 
relatively small clutches of large eggs (Reich-
ling 1986), P. m. ruthveni appears to repre- 

sent the extreme of this reproductive mode in 
a geographic cline of decreasing clutch size 
and increasing egg size from north to south 
and west along the eastern U.S. coast. The 
subspecies melanoleucus lays the largest 
clutches and smallest eggs (7-24 eggs; length 
4.8-6.4 cm; width 2.6-4.5 cm) among eastern 
U.S. Pituophis (Wright and Wright 1957), with 
mugitus and lodingi (7-9 eggs; length 9.0-
10.5 cm; width 2.7-3.5 cm) following a trend 
toward smaller clutches and larger eggs 
(pers. obsv.). This reproductive character 
reaches its extreme in P. m. ruthveni. P. m. 
sayi has been proposed to be a member of an 
eastern complex of Pituophis based on sim-
ilar snout morphology of subspecies exam-
ined (melanoleucus, mugitus, sayi) (Knight 
1986), yet P. m. sayi diverges from the other 
members of this grouping particularly the 
neighboring subspecies ruthveni, by laying 
large clutches of small eggs (5-22 eggs; 
length 4.2-5.7 cm; width 2.8-4.2 cm) (Wright 
and Wright 1957; Fitch 1970), and more 
closely resembles the western group (affinis 
and deserticola; 4-24 eggs; length 4.0-5.0 cm; 
width 2.5-3.5 cm) in this respect (Wright and 
Wright 1957; Fitch 1970). 

It is hoped that a captive breeding program 
can be established for this form, and that 
additional founders can be added to the 
group to better measure its reproductive 
potential. Until data can be presented show-
ing that P. m. ruthveni populations are stable, 
the subspecies should be considered endan-
gered and captive breeding should be an 
immediate priority. 
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TECHNIQUES 

A SIMPLE METHOD TO 
MARK HATCHLING 

TURTLES 

It is important to identify individuals relia-
bly in long-term studies of growth, mortality, 
and reproduction. Here, we describe a 
method of tagging hatchling turtles in which 
wire rings are placed in the posterior margi-
nal scutes. This method is inexpensive, easy 
to apply, can be used to identify a large 
number of turtles individually, and produces 
a tag that is retained over a long period. 

The only materials required are a pair of 
needle-nosed pliers, wire cutters, and 35-lb 
steel trolling wire. Each tag consists of one or 
more 5-cm pieces of wire, each of which is 
passed through a posterior marginal scute 
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and bent to form a ring. By attaching each 
wire ring according to the scute numbering 
system of Cagle (1939), up to 1554 hatchlings 
can be identified individually. Color-coded 
plastic beads (e.g. Barriecraft Sales, 123 Dun-
lop Street East, Barrie, Ontario, Canada, L4M 
1A6) can be added to the wire rings to 
increase the number of potential tags or to 
facilitate identification. 

To attach the wire, one end of each 5-cm 
piece is sharpened by cutting it at a 45° angle. 
The sharpened end is pushed through the 
desired scute from the ventral side, close to, 
but not through, the skin (Fig. la). The ends 
are bent so that they overlap and the wire 
forms a double ring (Fig. 1 b). The ring is 
tightened by drawing the ends anteriorly, 
leaving a small space for growth (Fig. 1c). The 
free ends are then cut and the ring adjusted 
so that no sharp points are protruding (Fig. 
1d). The finished ring is approximately 3 mm 
in diameter. Although the rings could be 
made more secure by twisting or soldering 
the ends, this takes considerable time and 
would provide no significant improvement in 
retention of the rings because loss of rings is 
almost always by tearing through the scute 
(see below). 

In the summer of 1985, 33 snapping turtles 
1-2 years old were captured in the field, 
tagged with this method, and released. In 
October 1985, 281 hatchlings were tagged 
within 30 days of hatching. Of these, 130 
hatchlings were tagged with wire only, and 
151 others had colored beads strung onto the 
wire. The turtles were maintained in the 
laboratory until May 1986, when they were 
released into the wild. 

In the eight months that these hatchlings 
spent in the laboratory, one of the 130 wire 
tags and nine of the 151 beaded tags were 
lost. Wires were ignored by the turtles, but 
some turtles snapped at the beads of others, 
especially pale-colored beads. No hatchlings 
suffered infection or damage from the rings, 
although on two occasions, two turtles locked 
rings. 

Figure 1. Steps in tagging a hatchling turtle 
with wire rings. Shaded area represents a sec-
tion through a marginal scute of a hatchling. 
Anterior is to the left. A) A 5-cm piece of wire 
is sharpened and passed through the poste-
rior marginal scute. B) Ends of the wire are 
bent over and under the carapace to form a 
ring. C) The double ring is tightened by pull-
ing the ends anteriorly. D) The free ends are 
trimmed, and the remaining wire ring, about 3 
mm in diameter, is tightened with pliers. 

Of the 33 turtles tagged in the field in 1985, 
10 were recaptured at least once that summer. 
Four were recaptured in 1986, three in 1987 
and three in 1988. All retained the rings 
except two of the 1988 captures. These two 
animals had grown to over 100 g and could be 
notched. Of 22 unmarked hatchlings cap-
tured in 1986-1988, none had torn scutes that 
would indicate they had lost a tag. 

The 130 turtles with wires only were 
weighed once a month and loose tags were 
adjusted when necessary. Therefore, tag 
losses in wild turtles may be higher than our 
observations on captives indicate. Conversely, 
the high density of hatchlings in our aquari-
ums and their aggressive behavior during 
feeding may have made the loss rate higher 
for the beaded turtles than would occur in the 
wild. In the summer of 1986, we recovered 13  

of the 281 turtles released in May 1986, and 
none of these had lost a tag. Therefore, it 
appears that these tags are reliably retained 
for two years in the hatchlings, and begin to 
be lost as the turtles reach a size at which they 
can be notched. The occasional loss of a ring 
in these first two years occurs when they are 
ripped out and this is readily detected. Loss 
after two years occurs because growth sepa-
rates the tag ends. Initially this loss is revealed 
by the hole in the scute. Tags should be 
replaced by notches when turtles are large 
enough. 

There are several other tagging techniques 
for small turtles now available (e.g. Miller 
1955; Pough 1970; Schwartz 1981; Galbraith 
and Brooks 1984), and each has some advan-
tages and disadvantages. Advantages of the 
technique we describe here are: the length of 
time the tags are retained; the speed with 
which tags can be applied; and the availability 
and low cost of the required materials. 
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USE OF SUBCAUDAL 
SCALE ANOMALIES AS AN 

AID IN RECOGNIZING 
INDIVIDUAL SNAKES 

Mark-recapture studies on snakes usually 
rely on scale-clipping for identification of 
individual animals (Brown and Parker 1976), 
although other techniques such as photo-
graphy of colour patterns have also been 
used (Ferner 1979; Fitch 1987). Scales regen-
erate over time, so that long-term recaptures 
may be difficult to identify. Recent studies on 
Australian common blacksnakes (Pseudedhis 
porphyriacus, Elapidae) and water pythons 
(Liasis fuscus, Boidae) revealed that the 
number and position of divided vs entire sub-
caudal scales varied among individuals, and 
hence offered a means of recognizing indi-
vidual animals. In addition to clipping ventral 
scales, we now routinely record subcaudal 
formulae, from the anal plate posteriorly, 
counting on the snake's right-hand side. The 
degree of detail recorded depends on the 
extent of variability among specimens in the 
scale characters counted. If simple counts of  

entire and divided subcaudals are insufficient 
to uniquely identify specimens, one can 
record (i) positions of aberrant subcaudals 
divided into three rather than two segments; 
(ii) partly divided ("creased") subcaudals, 
where the division into two separate scales is 
incomplete; and (iii) anomalies between 
counts on the right- and left-hand sides of the 
tail. 

The subcaudal count usually can be sum-
marized in a short formula. For example, a 
snake with the first subcaudal entire, second 
divided, third partly divided, fourth and fifth 
entire, and remainder divided, would be 
scored as "1E, 1D, 1PD, 2E,00D." Alterna-
tively, scale anomalies can be added to pre-
drawn diagrams on data sheets. In our expe-
rience with mark-recapture studies, many 
such formulae are unique to particular indi-
viduals within a population. Among 53 P. 
porphyriacus from Bubalahla Creek via 
Taralga, New South Wales (including one lit-
ter of 10), 41 (77%) had unique subcaudal 
formulae. One formula (5E,...D) occurred in 
four snakes, and four other formulae in two 
snakes each. In combination with data on 
sex, body size, geographic location and ven- 

tral scaleclips, these subcaudal formulae en-
abled us to easily recognise recaptured 
snakes. There were no duplications in sub-
caudal counts among the ten neonates from 
the same litter. Similarly, data on 115 L. fus-
cus from Fogg Dam via Darwin, Northern Ter-
ritory, showed that 56 (49%) had unique sub-
caudal formulae. A single pattern (00D) was 
shown by 37 snakes (32%), another (3E,00D) 
by 9 animals, and other duplications by five or 
fewer individuals. Three duplications (allooD) 
were observed among a litter of six hatchling 
L. fuscus. 

Routine recording of subcaudal formulae 
may prove to be useful in other mark-re-
capture studies of snakes, and in other situa-
tions (e.g. captive specimens in large collec-
tions) where individual recognition is re-
quired. It is particularly valuable for studies 
on small species or on neonatal snakes, 
where scale-clipping is difficult and poten-
tially injurious to the animal. In such cases, 
recording subcaudal formulae may permit 
individual recognition with a reduced number 
of ventral scale-clips. When used in combina-
tion with ventral scale-clipping, subcaudal 
scale formulae may significantly improve the 
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(Equation 1)H - U - F 
F 

x h 

where: H = Subject size 
U = Camera-to-subject distance 

• F = Focal length of lens 
h = Image size in photographic 
negative 

The convergence of the two methods per-
A haps emphasizes the practicality of what is 

essentially the same technique. The tech-
nique as developed for use with M. niger in 
Peru uses Equation 1 explicitly in its calcula-
tions, so I will call it the Lens Formula Method. 
Webb and colleagues' methodology depends 
on the basic truth of the formula, but does not 
use it directly. Rather their method employs 
an empirically derived calibration curve for 
each lens. I shall refer to it as the Calibration 
Curve Method. 

B 

investigator's ability to recognize specific 
animals on recapture. 
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A METHOD FOR MANUAL 
VENTILATION OF 

TRANQUILIZED TORTOISES 

Many modern clinical and field techniques 
in herpetology require the administration of 
anesthetic or chemical immobilizing agents. 
When the subject is immobilized, care must 
be taken to prevent prolonged apnea. During 
1981, Bolson tortoises, Gopherus flayornar-
ginatus, at the Mapimi Biosphere Reserve 
Laboratorio del Desierto in Durango, Mexico 
were restrained for blood sampling via jugu-
lar venipuncture, cloaca! palpation for sex 
determination, and the administration of cxy-
tocin for induction of oviposition. Immobili-
zation, accompanied by drooping of the 
upper eyelid (ptosis), and hind limb rigidity, 
resulted within 3-5 minutes after intramuscu-
lar injection of succinylcholine hydrochlo-
ride (0.50 mg/kg BW), a neuromuscular block-
ing agent. Body temperatures of tortoises 
examined ranged from 27-35° C. 

During the course of these procedures, one 
of us (BB) developed a technique for main-
taining adequate ventilation in immobilized 
tortoises without the need for tracheal intuba-
tion. The procedure consists of elevation and 
extension of the forelimbs while the subject is 
in a prone position, followed by direct rear-
ward compression of the forelimbs alongside 
the head and into the axillary space (Figure 
1). During this motion the humeri are kept 
parallel to the long axis of the body and the 
elbows are flexed at 90° . As a result, the lungs 
are filled as the pleuroperitoneum expands 
with the extension of the limbs, and emptied 
(through the flares) as compression occurs. 
The rigidity of the hind limbs augments this 
effect by preventing pressure relief through 
expansion of the abdominal cavity via the 
inguinal region. One to two complete cycles 
per minute are sufficient to perfuse adequately  

immobilized tortoises. We applied the tech-
nique continuously during the course of our 
examination 15-30 minutes) and once every 
15 minutes for the next hour. In .6 years of 
experience since the technique was devel-
oped we have never experienced a fatality or 
complication in hundreds of uses involving 
more than 5(1 animals. The authors believe,  
that the technique would be effective in all 
tortoises. 
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Figure 1. Dorsal diagrammatic view of limb 
positions during manual ventilation. A. Be-
ginning technique with humeri extended, 
parallel to the head; arrows showing points 
and direction to exert pressure. B. Halfway 
through technique with humeri retracted. C. 
Ending position of technique with forelimbs 
pressed into the shell openings. 

TECHNIQUES FOR PHO- 
TOGRAPHIC SIZE ESTIMA- 
TIONS OF CROCODILIANS 

Making accurate size estimates of subjects 
is often required during herpetological field  

work. Magnusson (1983) demonstrated that 
size estimations of crocodilians could not be 
made accurately by inexperienced observers 
from direct observation. Such difficulties are 
likely to be as acute, or worse, for other taxa. 

Here I report on a generally applicable pho-
tographic method for improving the accuracy 
of size estimations. This method, developed 
during work on the black caiman Melanosu-
chus niger in Peru, allows direct calculation 
of the subject size from the image size in a 
photographic negative. Another method for 
photographic size estimations based on the 
same basic principle has been arrived at 
independently by Grahame Webb and co-
workers for use with the estuarine crocodile 
Crocodylus porosus in the Northern Territory 
of Australia (Choquenot and Webb 1987). 
Both methods depend for their validity on the 
mathematical relationship between the vari-
ables in an image-producing (photographic) 
lens system. This relationship is expressed in 
Equation 1 below, which is derived from the 
lens formula 

LENS FORMULA METHOD 

For the methodology developed with M. 
niger a series of photographs is taken per-
pendicular to the dimension to be measured. 
For each photograph the focal length of the 
lens used is noted together with the camera-
to-subject distance. Camera-to-subject dis-
tance is read from an accurately calibrated 
real distance scale on the lens focusing ring. I 
found it necessary to recalibrate the distance 
scale etched by the lens manufacturer on the 
focusing ring for this purpose. 

Given these values, and the size of the 
image in the resulting photographic negative, 
the actual size of the subject photographed 
can be calculated directly using Equation 1 
above. Only sharply focused photographs 
should be used for this purpose, since poorly 
focused photographs indicate that the 
camera to subject distance read from the fo-
cusing ring was inaccurate. Special care must 
also be taken when measuring the image size 
in the photographic negative. As the multi-
plier in Equation 1, it can be an important 
source of error. Accurate measurement is not 
easy direct from the negatives, but it can be 
achieved by projecting the negative at a 
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standard magnification and calculating the 
original size of the image in the negative from 
the projected image. If only the head of the 
crocodile is photographed, the snout-vent 
length can still be estimated since the rela-
tionship between the two dimensions is well 
documented for a variety of crocodilians (e.g. 
Kramer and Medem 1955; Webb and Messel 
1978; Montague 1984). 

CALIBRATION CURVE METHOD 

This method, developed by Webb and col-
leagues, involves taking a series of photo-
graphs of a standard metre rule at various 
distances recorded from an arbitary distance 
scale on the lens focusing ring. These data 
are used to scale the long axis of the photo-
graphic negative to real size at that distance. 
If for example the image of a one metre rule 
was X mm in a 2X-mm-long negative at a 
distance measured on the arbitary scale as Y, 
then the total length of the negative can be 
scaled to a real negative width of 2X metres at 
that distance. A series of such real negative 
widths plotted against their corresponding 
arbitary distances gives a calibration curve 
for the lens used. Thus, if during a survey a 
perpendicular photograph of a crocodile's 
head is taken at the distance Y, and the image 
occupies one quarter of the frame length, 
then its real length is simply calculated as the 
proportion of the negative length occupied 
by the image multiplied by the real negative 
width obtained from the calibration curve. In 
the example above where the real negative 
width was 2X m at distance Y, the head length 
is 0.25 x 2X m = 0.5X m. As a point of detail, 
Webb and co-workers measure the propor-
tion of the negative's long axis occupied by 
the image using the graticule on the eyepiece 
of a dissecting binocular microscope. 

It is worth noting that the calibration curve 
which Choquenot and Webb (1987) derive 
empirically could also be derived mathemati-
cally for each lens with the lens formula pro-
vided the relationship between the arbitrary 
distance scale and real distance is known. 
The advantage of deriving the curve empiri-
cally is that it compensates for lenses not 
being to the manufacturer's stated focal 
length. The disadvantage is that it introduces 
the possibility of experimental error into the 
calibration exercise. 

A COMPARISON BETWEEN THE METHODS 
AND EQUIPMENT 

The accuracy obtained with the two 
methods is similar. Both give estimates ± 5-
8% of the real subject size (head lengths of 
crocodilians, 6-45 cm), using a 200 mm lens 
within the optimal distances range of about 
seven m. The methods are also more or less 
equivalent in terms of ease of use. Both 
require an initial calibration exercise, one to 
derive a calibration curve, the other to derive 
an accurate real distance scale. One possible 
advantage of retaining the lens formula in the 
calculation rather than deriving a calibration 
curve is that the former can accommodate 
variation in the focal length of the lens. This 
potentially allows a variable focal length 
(zoom) lens to be used for the surveys, an 
advantage when the likely range of subject  

sizes and approach distances is great. It 
should be noted, however, that in practice the 
introduction of the lens focal length as an 
additional variable produced an error in ex-
cess of 10% in laboratory trials on a model 
subject. Considerable refinement of the zoom 
lens technique would be required to improve 
the accuracy, and for the present at least a 
fixed telephoto lens appears a better choice. 

With regard to equipment in general, I 
found the best combination to be a 35 mm 
format single lens reflex camera together 
with a powerful dedicated flash with tele-
photo adaptor and a 200 mm lens (with rotat-
ing polarizing filter to improve image clarity 
of submerged parts of the subject). It is 
important that the lens have a long infinity 
rating and a shallow depth of field at maxi-
mum aperture to allow the camera-to-subject 
distance to be accurately recorded. A drum 
extension on the focusing ring enables the 
scale to be more finely graduated and easier 
to read. The accuracy of the distance scale 
should be checked before surveys since the 
focusing ring of a damaged or inferior quality 
lens may be prone to 'slipping'. Slipping 
occurs when the lens focusing ring is free to 
move to some extent without actually chang-
ing the focus distance of the lens. This intro-
duces error into the camera-to-subject dis-
tance reading. In general there is room for 
improvement on simply measuring the 
camera-to-subject distance from the lens 
focusing ring. Possibly a more sophisticated 
light beam range finder could be employed 
for this purpose. The dedicated telephoto 
flash should ideally have a fast recycling time 
to allow a series of photographs to be taken in 
rapid succession during night surveys. Good 
'off-flash' rechargeable battery packs provide 
almost instantaneous recycling and are also 
more economical for long term studies. 

OTHER PHOTOGRAPHIC TECNHIQUES 
FOR SIZE ESTIMATION 

Earlier authors have proposed contrasting 
techniques for estimating subject sizes with 
the aid of photography. Unlike the Lens For-
mula Method and the Calibration Curve 
Method, these techniques do not depend on 
the relationship expressed in the lens formula 
for their basic validity. Parker and Watson 
(1970) for example used pre-positioned 
anchored reference markers to calibrate 
aerial photographs of Crocodilus niloticus 
individuals in the same frame. This technique 
is excellent for aerial surveys which are 
essentially "two dimensional" but is not 
immediately applicable in the many situa-
tions where a boat survey is required. 

I experimented on a variation of Parker et 
al.'s technique employing a horizontal rule 
suspended below a long lightweight pole and 
positioned over the heads of M. niger individ-
uals encountered during night canoe sur-
veys. The method helped place the caiman in 
broad size class categories during direct 
observation and could also be used to cali-
brate photographs in the manner of Parker 
and Watson. The equipment was unwieldy, 
however, and it was often hard to place the 
rule in the same focusing plane as the black 
caiman. Attempts to use the technique with 
the more wary spectacled caiman, Caiman  

crocodilus, in Peru, and the Nile crocodile, 
Crocodilus niloticus, in Madagascar were 
also hindered by the subject frequently sub-
merging in response to the disturbance and 
even occasionally lunging at the rule! 

Gorzula (1984) outlines another type of 
photographic size estimation technique using 
snout-length/total-head-length ratios calcu-
lated from field photographs to estimate the 
total snout-vent length of the individual pho-
tographed. The technique was suggested for 
use with C. crocodilus but as Webb and Mes-
sel (1978) point out, the relationship between 
these morphometric dimensions appears to 
change unpredictably with age for a variety of 
other crocodile species so far studied. It 
remains to be seen whether morphometric 
ratios calculated from photographs of other 
herpetological subjects could be success-
fully used to estimate the actual size or age of 
an individual. 

OBLIQUE IMAGES - A PROBLEM 

An important problem common to all the 
photographic techniques described is that of 
length attenuation of dimensions not photo-
graphed at right angles to the subject-to-
camera line. For M. niger it proved easy to 
approach individuals during surveys and to 
obtain good photographs perpendicular to 
the subject-to-camera line using the caiman 
eyes to align the camera. For other subjects 
this may be impracticable and Choquenot 
and Webb (1987) use reference templates of a 
preserved head photographed at various 
angles in order to derive a correction factor 
for non-perpendicular photographs. As they 
point out, the development of "3D" computer 
graphics suggests both the possibility and 
direction of future improvements in this field. 

CONCLUSION 

The Lens Formula and Calibration Curve 
methods of photographic size estimation 
have proved to be practical ways of estimat-
ing the size of M. niger in Peru, and C. poro-
sus in Northern Australia, respectively. The 
basic principle which underlies these two 
methods, that of deriving the actual subject 
size from its image size in the negative given 
the camera-to-subject distance and lens focal 
length, is in no way dependent on any feature 
particular to these species. The general tech-
nique is, therefore, applicable to any subject, 
crocodilian or otherwise. The ultimate choice 
of lens and accuracy of the technique de-
pends very much on the size and ease of 
approach of the subject. 

For M. niger the photographic technique 
has proved to have an added advantage in 
that juveniles and sub-adults are individually 
recognizable from the configuration of large 
black pigment spots on the lower jaw. Per-
haps individuals of other reptilian species will 
prove to be individually identifiable as well. 
The ability to recognize individuals without 
resorting to mark/recapture techniques is 
especially valuable for crocodilian species 
which often learn to avoid recapture (Cocroft 
pers. comm., Webb and Messel 1979). Work is 
planned to determine how the pattern 
changes for M. niger individuals with age, and 
whether photographic files of individuals in a 
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population can be used to identify specimens 
in long term ecological studies. 
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LIFE HISTORY 
NOTES 

See Herp. Review 19(2) for author's instruc-
tions. 

ANURA 

SUP() MAHINUS (Marine Toad). PREDA-
TION. On 31 October 1987 in savanna wood-
land close to Alter do Chao Para, Brasil 
(2°31'S, 55'00'W) at 0813 h I intercepted a 
grissOn (Galictis vittata) entering the forest 
from the savanna, with a large (ca. 25 cm TL) 
Bufo marinus hanging from its mouth. The 
griss6n stopped within five m of me for about 
20 sec. The frog was not collected but as B. 
marinus is 'the only large bufonid in the area 
there can be no doubt as to its identity. Bufc 
marinus are extremely common in the area 
and it is unlikely that the adult grissOn had not 
been exposed to toads before. Rather, it 
seems that the potent skin toxins of B. mari-
nus are not an effective defense against 
grissOns. 

Submitted by RENATO CINTRA, Depar-
tamento de Ecologia, Institute Nacional de 
Pesquisas da Amazonia (INPA) CN 478 
Manaus, 65000, Brasil. • 
RANA AREOLATA AESOPUS (Florida 
Gopher Frog). MOVEMENT. An adult female 
Rana areolata aesopus (84 mm SVL), marked 
at the Breezeway Pond on the Katharine 
Ordway Preserve/Swisher Memorial Sanctu-
ary, four km E of Melrose, Putnam Co., Flor-
ida, on 30 March 1987, was caught in a Sher-
man live trap set at the mouth of an active 
gopher tortoise burrow on 26 July 1987. The 
recapture occurred 2.0 km WSW of the 
Breezeway breeding pond on a disturbed 
longleaf p ne-turkey oak site dominated by 
planted slash pine. We believe this to be the 
first documented observation of a long-dis-
tance movement for this species. Carr (1940. 

Herpetology of Florida, p. 64) states these 
frogs "...travel some distance to congregate 
at widely separated ponds, since I have found 
them a mile (1.6 km) from water." 

Submitted by RICHARD FRANZ, Florida 
State Museum, University of Florida, Gaines-
ville, FL 32611, C. KENNETH DODD JR., 
National Ecology Center, U.S. Fish and Wild-
life Service, 412 N.E. 16th Avenue, Rm. 250, 
Gainesville, FL 32609, and CHERI JONES, 
Department of Zoology, University of Florida, 
Gainesville, FL 32611, USA • 
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CROCODILIA 

CROCODYLUS ACUTUS (American Croco-
dile). NEST DEFENSE. In Panama, American 
crocodiles are known to nest in clearings and 
to defend their nests from green iguanas 
(Iguana iguana) that sometimes excavate 
crocodile eggs while nesting (Dugan et al. 
1981. J. Herpetol. 15:409-414). Slider turtles 
(Trachemys scripta) occasionally nest in 
these clearings too, but construct much shal-
lower nests than do iguanas or crocodiles 
(Drummond 1983. Copeia 1983:529-530). 
Here we report observations of aggressive 
behavior by a ca. 3 m crocodile towards Tra-
chemys that neared its nest on the small 
island of Slothia adjacent to Barro Colorado 
Island, Panama. 

Between 4 and 24 February 1988 we ob-
served four instances of nest-defense through 
a telescope at a distance of 400 m. In the first, 
the crocodile entered the clearing from the 
lake and attacked a large Trachemys, as the 
latter moved rapidly out of the clearing into 
the forest. In a second incident the crocodile 
entered the clearing, grasped a turtle by the 
carapace in its mouth, and shook it. The turtle 
moved a short distance after its release and 
the crocodile repeated this behavior. Follow-
ing the second release, the turtle moved at 
greater speed into the water. In the third case, 
the crocodile entered the clearing to interrupt 
a digging turtle by flipping it onto its back. 

During the next five min, the crocodile bit at 
the turtle four times while the turtle struggled 
to right itself. The turtle regained its feet and 
fled unpursued to the water. In the final inci-
dent we noticed a turtle in the clearing mov-
ing towards the shoreline. As it slid down the 
bank, the crocodile surfaced, grasped the tur-
tle in its mouth, and thrashed it back and forth 
in the water for a period of ca. one min. At this 
time, another large crocodile (presumably 
the mate) surfaced and swam toward the first 
crocodile, which entered the clearing. When 
we arrived at the nest site by boat several 
minutes later, the second crocodile swam 
away and the crocodile in the clearing entered 
the water and followed. There was no sign of 
a dead or injured turtle along the shoreline, 
although three seemingly undisturbed large 
turtles were visible in the water nearby. 

It is curious that despite ample opportunity, 
the crocodile failed to seriously injure any of 
these turtles. Unlike iguanas, which nest-
defending crocodiles do occasionally kill, 
nesting slider turtles probably rarely if ever 
disturb crocodile nests. Apparently, croco-
diles defend their nests rather indiscrimi-
nately against many intruders. However, both 
iguanas and turtles that succeed in laying 
near a crocodile nest may benefit from the 
crocodile's general defense of the area. 

Submitted by VIVIAN P. PAEZ and BRIAN 
C. BOCK, Smithsonian Tropical Research 
Institute, Apdo. 2072, Balboa, Panama • 

SAURIA 

CALLISAURUS DRACONOIDES. (Zebra-
tailed Lizard). FEEDING. In the state of Son-
ora, Mexico, populations of zebra-tailed 
lizards are common in coast areas. Stebbins 
(1985. Western Reptiles and Amphibians. 
Houghton Mifflin Company, Boston) men-
tioned that Callisaurus feed upon insects, 
spiders, other lizards and occasionally plants. 

I captured a reproductive male lizard (SVL 
= 74.05 mm) during the morning in the interti-
dal zone of the "El Choyudo" beach 107 km 
SW Hermosillo City on 15 June 1987. This 
lizard was killed and his stomach examined 
for food. I found 42 beach hoppers (Amphi-
poda) and a young crab (Ocypodidae). These 
items represented 62.5% of the volume of 
total stomach contents. The lizard and stom-
ach contents have been deposited in the Her-
petological Collection of the Ecological Cen-
ter of Sonora. 

I thank Guillermo Lara of the Ecological 
Center of Sonora for providing information 
and support for this and other related reports 
and to Carlos Tena for his encouragement. 

Submitted by ADRIAN OUIJADA, Escuela 
Superior de Ecologia. Centro de Estudios 
Superiores del Estado de Sonora, Ley Fed-
eral del Trabajo, prolongacion Col. Apolo, 
C.P. 83200, Hermosillo, Sonora, MEXICO • 
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SCELOPORUS UNDULATUS HYACIIN-
THINUS (Northern Fence Lizard). FEEDING. 
Prescribed fire is employed as a principal 
management tool for hazardous fuel reduc-
tion, control of undesirable species, wildlife 
habitat improvement, range improvement and 
silviculturel treatments on southern national 
forests. In the Ouachita National Forest in 
Arkansas and Oklahoma, cool or backing 
fires are employed in fall, winter and early 
spring months to enhance habitat for wildlife. 
These fires typically consume about one-half 
of the leaf litter, leaving behind the more 
moist, deeper layer of duff. 

On 21 March 1985, during a prescribed 
burn under a mature shortleaf pine (Pinus 
echinata) and mixed hardwood (Quercus/ 
Carya) canopy, an adult northern fence lizard 
was observed to repeatedly prey on crickets 
(Gryllidae) advancing a meter ahead of the 
slow moving backing fire. The lizard, un-
daunted by the approaching flames, would 
"perch" on fallen limbs and twigs on the 
forest floor which provided an elevated view, 
10-20 cm above the substrate of the imme-
diate area. Upon observing a cricket emerge 
from the leaf litter, the lizard would climb 
down from the perch and seize and consume 
its prey. The lizard immediately returned to 
the perch and repeated the process. When 
flames approached that perch, it was aban-
doned for a decaying stump. The lizard fed 
twice more in the same manner and, appar-
ently satiated, retreated to the trunk of a large 
tree outside the burn area where it remained 
for ca. 5 minutes before moving out of sight. 

Observations of similar opportunistic feed-
ing along the front of a fire by various species 
of wildlife was summarized by Komarek 
(1969. Proc., Tall Timbers Fire Ecology Con-
ference, Tallahassee, FL, pp 161-207). 

Submitted by DAVID A. SAUGEY, Wildlife 
Biologist, U.S. Forest Service, Ouachita 
National Forest, P.O. Box 1270, Hot Springs 
AR 71902, USA • 

SERPENTES 

DRYMARCHON CORAIS COUPERI (Eastern 
Indigo Snake). ECDYSIS. Although aspects 
of shedding, such as its frequency in captiv-
ity, have been reported for many species of 
snakes, descriptions of ecdysis under field 
conditions are exceedingly scarce (e.g., 
Gibbs 1892. Forest and Stream 39(1):7-8). At 
1200 h on 8 February 1987, I observed a radio-
tagged male eastern indigo snake (1170 mm 
SVL, mass = 520 g) shedding on the Katharine 
Ordway Preserve-Swisher Memorial Sanctu-
ary, Putnam Co, Florida, in longleaf pine-
turkey oak sandhills habitat. The weather was 
clear and breezy with an air temperature of 
25° C. 

The snake first was observed crawling 
slowly through a small brush pile. It moved in 
rectilinear fashion and did not deliberately 
use objects to snag or hold the shed skin, 
which was pulled behind the body. Instead, a 
series of spasmodic jerks at the point of de-
tachment provided traction with the substrate  

and allowed the skin to loosen and to fold 
back and off. When the body moved around 
or under surface debris, the debris did not 
provide an anchor to the shed skin. The rest 
of the body moved in smooth continuous 
motion, and the snake was alert and tongue-
flicking. The shedding sequence took 8 min 
from when observations began, and I esti-
mate 20-24 min for completion. As shedding 
neared completion, the snake moved toward 
and entered a gopher tortoise (Gopherus 
polyphemus) burrow near where he had first 
been seen; as such, he had traveled in a cir-
cuitous loop to a point 5 m from the burrow. 

Klauber (1972. Rattlesnakes. Univ. Calif. 
Press, Berkeley, pp. 355-356) gives probably 
the best description of the process of ecdysis 
although the circumstances are not stated. 
He also noted rectilinear progression during 
shedding and described a film in which Crota-
lus atrox loosened the skin by a rippling or 
caterpillar movement produced by the sub-
surface muscles at the point where it was 
being turned back." This may be comparable 
to my observations of spasmodic jerks, but 
more observations in natural or natural-like 
settings are required to determine precise 
comparative terminology. In captivity, close 
proximity to stationary objects and general 
lack of room for horizontal movement may 
give the impression that snakes require ob-
jects to assist ecdysis. This may not be the 
case under natural conditions, although rub-
bing the snout on stationary objects may 
facilitate initial stages of shedding. 

Submitted by C. KENNETH DODD, JR., 
National Ecology Research Center, 412 N.E. 
16th Avenue, Room 250, Gainesville, FL 
32601, USA • 

ELAPHE CARINATA (Keeled Rat Snake). 
REPRODUCTION. A sexual pair of E. cari-
nata, hatched from eggs laid by recently 
imported specimens, was obtained by the 
Columbus Zoo 19 February 1984. At acces-
sion both were ca. 40 cm SVL. Courtship and 
attempted copulation were observed inter-
mittently from 13 March through 10 May 
1987, with observed copulations occurring 
on 18 and 24 April and 3 May 1987. At this time 
the animals had grown to ca. 125 cm SVL 
(male) and 110 cm SVL (female). 

A clutch of 10 eggs laid 20 May 1987 ranged 
from 62-86 Tun along the long axis and from 
30-34 mm along the short axis (X = 72 x 32 
mm). The clutch, which adhered into a single 
mass shortly after laying, had a total mass of 
429 g. A second clutch laid by the same 
female 15 July 1987 ranged from 53-70 mm x 
25-28 mm (n = 8, X = 63 x 27 mm) with a total 
mass of 223 g. Four of the first clutch hatched 
7 -11 July 1987 after 48-52 days incubation at 
a minimum of 28° C. One of these hatchlings 
survived less than 72 hours. Four additional 
eggs opened 12 July 1987 contained dead but 
fully formed neonates, all of which had cut 
the eggshell to some extent. 

Seven of the eggs from the second clutch 
hatched 1-3 September 1987 after 48-50 days 
incubation, also at a minimum of 28° C. The 
three viable hatchlings from the first clutch 
ranged from 274-284 SVL (350-363 TL). With  

the inclusion of non-hatching and non-viable 
specimens, the eight specimens from the first 
clutch ranged from 252-284 SVL (X = 272.8 
mm) 319-364 mm TL, X = 347.5 mm). The 
seven hatchlings from the second clutch 
ranged from 265-285 mm SVL (X = 273.6 mm) 
and from 338-362 mm TL (X = 347.5 mm). 

Submitted by MIKE GOODE, Reptile De-
partment, Columbus Zoo, 9990 Riverside Dr., 
Powell OH 43065, USA • 

ELAPHE OBSOLETA OBSOLETA (Black Rat 
Snake). ANTIPREDATOR BEHAVIOR. The 
presence of snakes in the diet of the red-
shouldered hawk, Buteo lineatus, is well 
known (May, J.B. 1935. The Hawks of North 
America. Nat. Assoc. of Audubon Societies, 
N.Y.). In addition, hawks are known to be 
major predators of adult rat snakes (Johnson, 
T.R. 1987. The Amphibians and Reptiles of 
Missouri. Missouri Dept. of Conservation, 
Jefferson City, Mo.). The following describes 
an antipredatory response by a young E. o. 
obsolete during an attack by a red-shouldered 
hawk on 19 March 1988 in Fargo, Monroe 
County, Arkansas. 

While we were driving along the levee of a 
fish pond (T4N,R2W,S23) at 1310 h, an imma-
ture red-shouldered hawk was observed land-
ing on the ground at the forest edge. The 
hawk was opposite the levee which is sepa-
rated by a ditch. At 1312 h we were ca. 27 m 
from the hawk and for five minutes observed 
no movement. Unable to identify the snake 
from that distance, we decided to rob the bird 
of its prey. When approached, the hawk made 
no movement. Closer inspection revealed the 
anterior quarter of a male E. o. obsolete (90 
cm SVL) entwined in the bird's feet. 

The snake's neck and head were free and 
swaying from side to side with its mouth fully 
gaped. The posterior third of the snake was 
wrapped twice around the hawk's neck. The 
bird's mouth was open and its head was 
drawn close to its feet. The hawk was clearly 
fatigued and did not struggle as both were 
disengaged. 

In attempts to separate the pair, the snake 
twice rewrapped itself around the hawk's 
neck in similar fashion while chewing on the 
bird's leg. Once separated, the hawk assumed 
a defensive posture on the ground. After we 
left, the bird perched nearby. The only visible 
wound on the snake was a skin tear ca. 4.5 cm 
behind its head. 

The apparent success of this young E. o. 
obsolete to at least partially deflect a hawk 
attack may be due to a combination of the 
inexperience of the immature hawk and the 
use of constriction as a defense by the snake. 

Submitted by W. E. MESHAKA, S.E. 
TRAUTH and C. FILES. WEM and SET: De-
partment of Biological Sciences, Arkansas 
State University, State University, AR 72467. 
CF: P.O. Box 193, Hunter, AR 72074, USA • 

HYPSIGLENA TORQUATA JANI (Texas 
Night Snake). BEHAVIOR. Various antipre-
dator behaviors have been described for 
Hypsiglena torquata (Mitchell 1985. Herp. 
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Review 16(2): 54, 56; Hayes 1985. Herp. Re-
view 16(3):79, 81; Price 1987. Herp. Review 
18(1):16). A male H. t. jani (293 mm SVL.) from 
near Santa Rosa, Guadalupe Co., New Mex-
ico, has been maintained in captivity since 
May 1986 and has exhibited protean behavior 
unreported for the species. 

When initially startled the snake usually 
assumes a rigid, sigmoid posture, often with 
short segments of its body slightly elevated 
above the substrate. Motion or physical con-
tact by the observer causes the snake in this 
posture to flex violently ("snap") its body 
once, reversing the orientation of its body 
curves. The action is often accompanied by a 
brief hiss and occasionally by cloacal dis-
charge, and is often sufficiently forceful to lift 
the snake from the substrate. The rigid, sig-
moid posture is usually reattained and addi-
tional stimuli often yield several repetitions of 
the behavior. More typical defense behavior 
(thrashing) is initiated after prolonged dis-
turbance or if the snake is grasped. 

This "body snapping" is comparable to act 
systems #62-63 of Carpenter and Ferguson 
(1977. pp. 378-399, In: Gans and Tinkle, Biol-
ogy of the Reptilia 7, Academic Press). Sim-
ilar behavior has been reported for Micrurus 
fulvius (Gehlbach 1970. Herpetologica 26(1): 
24-34), and may occur with varying frequency 
in many snake species with diverse defense 
behaviors (Humphries and Driver 1970. 
Oecologia 5(4):285-302). 

Submitted by JAMES N. STUART, U.S. 
Army Corps of Engineers, Environmental and 
Evaluation Section, P.O. Box 1580, Albuquer-
que, NM 87103, USA • 

MEHELYA CAPENSIS CAPENSIS (Cape File 
Snake). BEHAVIOR. This snake virtually 
never bites and its only documented form of 
defence is the voiding of the foul-smelling 
contents of the cloacal glands (Broadley and 
Cock 1975. Snakes of Zimbabwe. Longman, 
Zimbabwe. 152 pp.). Another form of defence 
is detailed here. 

On 22 May 1987, at Moeding College, Otse, 
Botswana (25.02 S: 25.45 E), at 1750 h, ca. 3 
min before sundown, a juvenile M. c. capensis 
was observed crossing a path in savanna (this 
is itself unusual as M. c. capensis is regarded 
as a nocturnal snake; see Broadley 1983. Fitz-
simons' Snakes. Delta Books, Cape Town. 
376 pp.). When approached, it coiled up sud-
denly, hiding the head under the coils, and 
refused to emerge when prodded with a fin-
ger, although it vibrated the coils. Similar 
behavior has been noted in snakes of the 
genus Prosymna (Broadley 1983, op. cit.) but 
not Mehelya. The snake was deposited in the 
collection of the Department of Wildlife and 
National Parks, Gaborone, (H 5370). 

Submitted by STEPHEN SPAWLS, Moed-
ing College, Private Bag 11, Lobatse, Bot-
swana. • 

OPHEODRYS AESTIVUS (Rough Green 
Snake). ANTIPREDATOR BEHAVIOR. On 25 
February 1986 at 1015 h I observed an object 
fall from the tree canopy in Mahogany Ham-
mock, Everglades National Park, Florida. The 

object, a small 0. aestivus, had fallen from a 
height of at least 4 m. Immediately a blue jay 
(Cyanocitta cristata) flew from where the 
snake had fallen and landed on the ground 
next to the snake. The jay pecked repeatedly 
at the snake, which thrashed vigorously, 
apparently attempting to crawl away. Period-
ically the snake turned and struck at the jay. 
After 1-2 min the snake wrapped itself tightly 
around a stick (ca. 20 cm long) that was lying 
nearby. The jay continued its attack by biting 
the snake's head several times. A red-bellied 
woodpecker (Melanerpes carolinus) landed 
next to the jay, which then grasped the stick 
in its bill and flew ca. 20-25 m and landed on 
the ground. The snake remained wrapped 
around the stick during the flight. After land-
ing, the jay dropped the stick and renewed its 
attack, pecking strongly at the snake (still 
wrapped around the stick). The jay's pecking 
moved the stick and snake several cm into 
dense vegetation so I could not observe the 
outcome of the attack. No blood was evident 
on the snake's body when it was last seen. 

By wrapping itself around an object or by 
forming a "knot" in its body (Yeatman 1983. 
Herp. Review 14:22), a snake may prolong the 
predatory attempt and enhance its probabil-
ity of survival under certain circumstances. 
My field experience in capturing snakes sug-
gests to me that knotting the body around an 
object after being grasped may be a wide-
spread behavior in both constricting and 
nonconstricting species. 

Submitted by GEOFFREY A. HAMMER-
SON, 46 Kelsey St., Middletown, CT 06457, 
USA • 

OXYBELIS AENEUS (Brown Vine Snake). 
BEHAVIOR. Distribution of 0. aeneus in the 
United States is limited to the Pajarito and 
Patagonia Mountains in extreme southern 
Arizona, and recent records of this species 
are rare. Here we report a sight observation 
and unusual predatory behavior of 0. aeneus 
with Sceloporus clarkii and Urosaurus orna-
tus in Sycamore Canyon, Pajarito Mountains, 
Santa Cruz County, Arizona. 

On 20 May 1988 at 0900 h, 0.16 km down-
stream from the trailhead at Hank and Yank 
Spring in Sycamore Canyon ca. 1216 m eleva-
tion, we observed an 0. aeneus draped in a 
tangle of Quercus sp. branches 1.7 m above 
ground. Most of the 53 cm (SVL) snake was 
entwined among branches, but anteriorly, 30 
cm was horizontally suspended in midair. In 
its jaws was the head of a live 5 cm (SVL) U. 
ornatus, whose hindlimbs were in the jaws of 
a 10 cm (SVL) S. clarkii perched on a nearby 
branch. The trio remained frozen in this posi-
tion 10 min, with the 0. aeneus and S. clarkii 
on separate branches and the Urosaurus 
bridging the two 

The Sceloporus finally moved to the back 
side of its branch, taking the Urosaurus and 
pulling with it the suspended portion of the 
snake. Out of view, the Sceloporus lost its 
grip on the Urosaurus, and the snake returned 
to its original position with the motionless 
Urosaurus dangling from its mouth, now 
enveloped to the ears. They remained in this 
position when we left 10 min later. The S.  

clarkii did not return during this time, nor did 
we ever observe any antagonistic behavior 
between it and the snake. It appeared that the 
snake had eaten earlier as it had a small bolus 
in the upper third of the digestive tract. 

Submitted by KATHLEEN GROSCHUPF, 
5605 S. Spinnaker Road, Tempe, AZ 85283 
and SUSIE LOWER, 2920 Carrizo Creek, 
Nacogdoches, TX 75961, USA • 

TYPHLOPS BRAMINUS (Brahminy Blind 
Snake). RATTLING. Many tropical Asian 
snakes rattle effectively by vibrating their tails 
just as do their American counterparts. I have 
observed tail vibration in Asian viperid Tri-
meresurus and colubrid Elaphe and Coluber 
("Ptyas"). Rattling and its evolutionary signif-
icance are discussed by Carr (1963. Reptiles. 
Time-Life Inc., New York. pp. 61-62). Because 
of its remote phylogenetic position, fossorial 
habits, and miniscule size I was taken aback 
to repeatedly observe an adult female Typh-
lops braminus, ca. 14 cm SVL, vibrate its tail 
in typical rattling form at Keung Shan catch-
water, Lantau, Hong Kong Territory, 17 April 
1987. In my field catalog (p. 117) I note that 
this individual vibrated its tail so strongly as 
to shake the entire posterior third of the body. 
Others observing this behavior included her-
petologists S.J. Karsen and M. Wai-neng Lau, 
mammalogist N.C. Goodyear, and six Earth-
watch participants. Locally this is the "most 
abundant of all snake species" and "extraor-
dinarily abundant" (Karsen, Lau, and Boga-
dek 1986. Hong Kong Amphibians and Rep-
tiles, Urban Council, Hong Kong. p. 68). We 
have a large series at Museum of Compara-
tive Zoology from Lantau and therefore did 
not collect this specimen. My field work was 
supported by Earthwatch and The Conserva-
tion Agency. 

Submitted by JAMES D. LAZELL, The Con-
servation Agency, 6 Swinburne St., James-
town, Rhode Island 02835, USA • 

TESTUDINES 

CHRYSEMYS PICTA (Painted Turtle). PRE-
DATION. Predation of juvenile and adult 
freshwater turtles has been little studied and 
is generally considered a normal source of 
population loss. In certain cases, predation of 
juveniles and adults may represent a substan-
tial loss to a population. 

On 15 April 1987, I collected 44 Chrysemys 
picta and one Chelydra serpentina carcasses 
within 15 m of the perimeter of four small 
(total 0.9 ha) wetlands in the Petenwell Wild-
life Area (T18N, R4E, Sec. 2 and 10), Adams 
County, Wisconsin. Habitat descriptions are 
found in Ross (1985. M.S. Thesis Univ. Wis.-
Stevens Point). All turtles appeared to have 
been killed and most were eaten by raccoons 
(Procyon lotor) in the manner described by 
Wilbur (1975. Ecology 56:64-77.) Many indi-
viduals (24, 55 0/0) were juveniles <80 mm PL. 
Many individuals were freshly killed, other 
carcasses may have been one to three weeks 
old. A two-year study estimated the popula-
tion at 164 (range = 138-201) Chrysemys. 
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These wetlands are deeper (0.5-1.8 m) than 
most of the surrounding wetlands and both C. 
picta and Emydoidea blandingi appear to 
congregate within them for overwintering; 
thus, a concentrated population is present 
upon spring emergence. Perhaps the con-
centrated nature of the population causes 
predators, such as raccoons, to home in on 
the area. Removal of 26% of the Chrysemys 
population over such a short period is greater 
than that estimated in other studies. Wilbur 
(op. cit.) and Tinkle et al. (1981. Ecology. 
62:1425-1432), studying the same Michigan 
population, believed mortality of post-nest 
juveniles and adults was <10% and near 15%, 
respectively. Nest predation and mortality, 
however, are important sources of population 
loss and are usually higher than that of post-
nest juveniles (Snow 1982. Can. J. Zool. 
60:3290-3292, Breitenbach et al. 1984. Herpe-
tologica 40:76-81). An early spring in central 
Wisconsin may have permitted Chrysemys to 
begin activity early and their basking on the 
banks of the wetlands (few basking sites dis-
junct from shore exist) probably permitted 

easy predation by raccoons. Also, during late 
March and early April, less food resources are 
available to raccoons, and turtles are a locally 
abundant alternate food source. 

I thank J.D. Congdon for comments on this 
note. 

Submitted by DAVID A. ROSS, Wisconsin 
River Power Company, P.O. Box 8050, Wis-
consin Rapids, Wisconsin 54495-8050, USA 

• 

CLEMMYS MARMORATA (Western Pond 
Turtle). BEHAVIOR. Information on aspects 
of reproductive activity in Clemmys marmo-
rata is confined to incidental notes on ovipo-
sition (Storer 1930. Univ. Calif. Publ. Zool. 
32:429-441; Feldman 1982. Herp. Review 
13:10-11). Copulation has been observed in 
the field in mid-June in Southern California 
and in captive specimens in late August and 
early September. Herein I report on possible 
courtship behavior in this species. 

Observations were made at Arroyo de la 
Cruz, San Luis Obispo Co., California from 
1242-1247 h on 30 August 1987. Two turtles, a  

159 mm CL male and a 147 mm CL female 
were observed in 2 m of water (surface temp. 
19° C, bottom temp. 16° C). When first 
observed, both turtles were moving slowly 
along the bottom. The female had retracted 
the head and the limbs were partially extended. 
The male swam to one side 4-5 cm behind and 
slightly (2-3 cm) above the female, with the 
head and limbs fully extended. The male 
made several scratching motions at the ante-
rior left edge of the female's carapace with his 
right front foot. The female stopped, retracted 
the front limbs and elevated the posterior por-
tion of the shell 2-3 cm off the substrate by 
extension of the hind limbs. The male swam 
to the front and facing the female, made 17 
scratchings at the anterior edge of the cara-
pace with one or both front limbs. The head 
was extended and came in contact with the 
female's carapace four times, although biting 
was not observed. The male then moved to a 
position 15-20 cm in front of and slightly to 
the left of the female, fully extended the head 
and partially extended the left front and left 
rear legs. Several short (<2 cm) horizontal 
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coordinated sweeping/fanning movements 
were observed. This behavior lasted approx-
imately 25 sec. The scratching behavior pre-
viously described was repeated, with 22 move-
ments of one or both limbs. The male again 
swam to the same position in front of tne 
female and repeated the limb-sweeping be-
havior for a period of 15 sec. The male then 
elevated the entire body at a 45° angle directly 
in front of the female and fully extended the 
head and all limbs. This behavior lasted ca. 20 
sec. 

At the termination of this activity, the male 
surfaced for air within 1 m of the observer. 
After 35 sec he dove to the bottom a short 
distance from the female and swam off a 
distance of 1 m, then returned to the female 
briefly (<10 sec) before turning and sw m-
ming to within 40 cm of the observer, where-
upon he turned rapidly and attempted to 
escape. 

Submitted by DAN C. HOLLAND, Depart-
ment of Biology, University of Southwestern 
Louisiana, Lafayette, Louisiana 70504-2451, 
USA • 

DERMOCHELYS CORIACEA (Leatherback 
Sea Turtle). MIGRATION. The leatherback 
sea turtle is the largest and most pelagic of 
extant sea turtles. It is also distinguished by 
the most extensive geographic range of any 
reptile, with the northernmost recorded lati-
tude being approximately 71° N, and the south-
ernmost approximately 27°S (Pritchard and 
Trebbau 1984. Turtles of Venezuela. Society 
for the Study of Amphibians and Reptiles.). 
Nonetheless, our knowledge of the distribu-
tion and movement of leatherbacks is scant. 
Records of adult leatherbacks away from 
known nesting grounds consist of oppor-
tunistic sightings at sea, incidental catch in 
fishing gear, and the stranding of dead or 
dying animals in coastal areas. 

The paucity of information regarding the 
migratory movements of adults makes any 
stranding of a tagged individual particularly 
valuable. The first such record is available 
from Hughes (1974. The sea turtles of south-
east Africa II. Investigational Report 36, 
Oceanographic Research Institute, DL rban, 
South Africa), who reported that an adult 
female leatherback traveled some 1000 km 
north to Mozambique after nesting in Tonga-
land, Natal, 369 days earlier. Pritchard (1976. 
Copeia 4:749-754) provided additional evi-
dence of long-distance movement when six 
leatherbacks tagged in French Guiana and 
Suriname were recaptured as far away as 
New Jersey (USA) and Ghana (West Africa). 
Five of these individuals had traveled distan-
ces exceeding 5000 km, thus marking the 
longest migrations on record for any reptile 
(Pritchard 1976. Copeia 4:749-754). 

More recently, a leatherback tagged "T 16" 
while nesting at Matura Beach, Trinidad, in 
May 1970, was later recorded nesting at 
Tacarib Bay, Trinidad, in April 1975 arid then 
reported dead in September 1977 on Rocka-
way Beach, New York (Lambie 1983. Marine 
Turtle Newsletter 24:17). This stranding lends 
credence to the contention that Caribbean-
nesting leatherbacks journey into temperate 
latitudes (e.g., Bleakney 1965. Can. Field- 

Nat. 79:120-128; Lazell 1980. Copeia 1980 
(2):290-295). However, since the stranding 
occurred more than two years after the last 
documented nesting, the incident offers no 
direct evidence of post-nesting movement. 

We now provide the first direct evidence 
that leatherbacks nesting in the West Indies 
may engage in migratory movements north-
ward immediately following the nesting sea-
son. A 245 kg leatherback tagged "AAG 313" 
on Sandy Point, St. Croix, United States Vir-
gin Islands, was last seen nesting on Sandy 
Point on 8 June 1981. She was recovered 85 
days later on 1 September 1981 in Surf City, 
New Jersey, an intervening distance of 1680 
nautical miles (3113 km). Death was attrib-
uted to blockage of the ileocaecal valve by a 
large, clay-like mass (enterolith) (R.C. Schoel-
kopf, pers. comm.). 

Submitted by RALF BOULON, JR., KAREN 
ECKERT, and SCOTT ECKERT, Division of 
Fish and Wildlife, 101 Estate Nazareth, St. 
Thomas, U.S Virgin Islands, 00802. • 

PSEUDEMYS NELSON! (Florida Red-bellied 
Slider). MUTUALISM. Control of epizoo-
phytic growth on the carapace of turtles may 
be achieved by basking or, as in some cases, 
the turtle may actively bite algae off its own 
shell (Reilly 1983. Herp. Review 14(3):76). 
The following documents an instance in 
which algal growth is removed by the actions 
of a conspecific. 

On 28 December 1987 at 1330 h along a 
canal parallel to SW 344 St. 2 km E of US Hwy 
1, Miami, Dade County, Florida, a female P. 
nelsoni was observed eating algae from the 
carapace of a male conspecific for ca. four 
min. before being startled. The male and 
female were ca. 22.0 and 28.0 cm CL, respec-
tively. Both were nearly horizontal and just 
under the surface of the water 0.5 m from the 
shore. The male remained passive, clinging 
to floating debris with head above water while 
periodically' changing his direction of view. 
The female behind the male, at all times held 
the male's carapace with her forelegs. Algae 
was seen only on the posterior region of the 
carapace and was sheared with bites by the 
right side of the female's mouth. Twice, the 
male was pulled under the water by the 
actions of tne female. The male readjusted his 
position making no attempt to leave. During 
the course of my observation, the female sur-
faced twice and only momentarily. After being 
detected, the male quickly swam away leav-
ing the female to remain motionless for ca. 
one min. before surfacing a third time. Shortly 
after, she slowly swam away. 

While algal growth may afford turtles a cer-
tain amount of camouflage, in excess, shell 
deterioration and death can occur (Neil and 
Allen 1954. Ecology 35:581-584). The behav-
ior reported here suggests a mutualistic rela-
tionship. By utilizing a convenient food 
source, both turtles benefited. This might be 
particularly beneficial in situations where tur-
tles are unable to bask enough to adequately 
control algal growth. 

Submit:ed by WALTER E. MESHAKA JFI., 
Department of Biology, Arkansas State Uni-
versity, Sate University, AR 72467, USA • 

BOOK REVIEWS 

The Cold-blooded Australians, by Gunther 
Schmida. 1985. Doubleday Australia Pty. 
Limited. 208 pp. $24.95 Australian. 

"Exemplary" is the single word that best 
describes the photography in this all color 
"coffee-table" book. 

Until now the author has, perhaps, been 
best known to enthusiasts of the aquarium 
industry through his pictorial contributions 
to the various aquarium journals. In The 
Cold-blooded Australians he has continued 
with his pictorial concept. However, to the 
fish, represented by some 65 photos, he has 
added another 165 photos of the herpeto-
fauna and more than 40 photos of their var-
ious habitats. 

Rather than using systematic groupings, 
Schmida has opted for a geographic ap-
proach, dividing the country into eight drain-
age regions. While a taxonomist might take 
exception to such an unwieldy format, those 
for whom the book was primarily designed 
(laymen to advanced amateurs) are unlikely 
to complain. Certain of the inevitable over-
laps have been discussed both in the intro-
duction and respective chapters. 

Intended as a "unique photographic study," 
the book accomplishes this and more. While 
the captions are often short, they include 
common and scientific names, size, food, and 
the most noticeable characteristics of the 
species being discussed. The final chapter is 
a rather cursory explanation of Schmida's 
photographic techniques and the equipment 
used. 

Given the confused state of the Australian 
herpetofaunal taxonomy, the nomenclatorial 
designations for both these and the fish are 
remarkably current. However, a request to 
suppress the generic name "Bothrochilus," 
used in the book and current for the members 
of what has long been known as "Liasis," has 
been tendered to the International Commis-
sion on Zoological Nomenclature. Similarly, 
a request to return the various carpet snakes 
and amethystine python (and certain others) 
to the genus "Morelia" (which Schmida has 
used, somewhat prematurely, in his book) 
from the current designation of Python is 
being currently entertained. And it would 
have been better to say "this morph" rather 
than "this species" in the caption concerning 
the Atherton Tableland carpet snake (p. 44) 
when mentioning its currently questionable 
taxonomic status. Finally, the name "prae-
longus," recently resurrected from the syn-
onymy of antarticus upon very tenuous char-
acteristics, now seems likely to soon be again 
relegated to obscurity. 

The above criticisms are minimal when the 
book is viewed in its entirety. Certainly it is 
worthy of a place in the library of any profes-
sional or amateur naturalist who has even a 
cursory interest in these, The Cold-blooded 
Australians. 

R. D. BARTLETT 
1421 Olmeda Way 
Ft. Myers, Florida 33901, USA 
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