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SSAR BUSINESS 

9TH ANNUAL REGIONAL 
HERPETOLOGICAL 

SOCIETIES CONFERENCE 

The Ninth Annual Conference of the 
Regional Herpetological Societies sponsored 
by the SSAR will be held on the afternoon of 
Wednesday, 7 August 1985 with the joint 
meeting of the SSAR and HL at the University 
of South Florida in Tampa, Florida. The title 
of the conference is "Methods to Enhance the 
Regional Herpetological Society." The pro-
gram will include the following presentations: 

John Simmons (Kansas Herpetological 
Society) and Martin Rosenberg (Northern 
Ohio Association of Herpetologists) will 
present techniques used to enhance the KHS 
and NOAH through the publication of news-
letters. 

Thomas Vermersch (Greater San Antonio 
Herpetological Society) will discuss the pro-
cedures for putting on a mall show. 

Joseph Collins (Kansas Herpetological 
Society) will discuss how auctions can be 
used to enhance the regional society. 

Dave Barker (Texas Herpetological Socie-
ty) will discuss the problems of organizing an 
annual conference. 

Peter Meylan (All Florida Herpetological 
Conference) will give the rationale for the 
Florida conference and discuss ways in which 
the herpetologists of Florida might be better 
served by an enlarged or different system 
than presently practiced. 

John Murphy (Chicago Herpetological 
Society) will present the CHS philosophy of 
field trips and how field trips have enhanced 
the society. 

Terry Hibbitts (Texas Herpetological Socie-
ty) will present the rationale of the THS's forty 
years of annual field trips and how they have 
enhanced the society. 

There will also be tables available for 
regional societies to distribute information 
about their society. Each society should pro-
vide approximately 100 brochures about their 
society to be distributed at the conference. 
The brochure should include purpose, his-
tory, activities, membership categories, dues, 
and contact person for additional informa-
tion. 

Additional information on the conference 
may be obtained from: 

Terry Hibbitts 
Chair Regional Society Liaison 

309 S. 4th Street 
Wylie, Texas 75098 U.S.A. 	•  

LETTER TO 
THE EDITOR 

EDITOR: 
I was disappointed to learn that the SSAR 

and the HL was offering (selling at $11.00 a 
plate) "alligator and turtle" at this year's com-
bined meeting for the closing night dinner in 
Tampa, Florida. It seems ironic to me that 
societies concerned with the study and pres-
ervation of herpetofauna would sanction such 
an activity. 

I noticed that the description in this 
announcement stated that both these species 
are "legal game animals in Florida." It should 
be noted that not always is an act ethically or 
philosophically proper simply because it is 
legal. 

Please do not misunderstand ... I fully 
support placing a commercial value on and/or 
the take of wildlife when such a value or take 
benefits the species involved, such as some 
legal crocodile farming, Alfrican wildlife con-
servation programs, etc. 

In my profession, working for the govern-
ment in the field of wildlife protection, I have 
the opportunity to observe thousands of 
commercial shipments of wildlife and wildlife 
products. At least once a week large crates 
containing hundreds of wild caught and 
"farmed" adult turtles arrive at the San Fran-
cisco International Airport destined for var-
ious food markets. Usually these shipments 
consist of live and semi-live Trionyx, Pseu-
demys and Graptemys which are carelessly 
packed on top of each other three to four feet 
in depth. Turtles that can survive the packing 
and shipping traumas (usually the animals on 
top) are often boiled to death at the market 
place or in the hands of the final consumer. 
Oftentimes these consignments are left for 
days at the airport of destination before they 
are picked up by the wholesaler or retailer. 
This activity tends to make me lose my appe-
tite rather than enhance it ... 

Since societies such as the SSAR and HL 
can affect the attitudes of the scientific com-
munity as well as the general public, I feel it is 
extremely important that careful considera-
tion be given on which activities they "place 
their stamp of approval." 

NEWSNOTES 

NIXON GRIFFIS FUND 
FOR ZOOLOGICAL RESEARCH 

The Nixon Griffis Fund for Zoological 
Research established in 1984 by New York 
Zoological Society Trustee Nixon Griffis, 
announced its first seven grant recipients on 
7 March 1985. Grants are available to mem-
bers of the zoo and aquarium community. 
Recipients may be curators, keepers, veteri-
narians, or research and consulting biolo-
gists. 

One of the seven grants awarded in March 
1985 was in the area of herpetology. Dr. Dale 
Marcellini, National Zoological Park, received 
an award for "A study of the ecology, behav-
ior, and captive husbandry of the New Zea-
land Gecko, Naultinus elegans." 

Grants, not to exceed $3000, are awarded 
semi-annually. Closing dates for grant re-
quests are 1 January and 1 July each year. 

For further information write to the Nixon 
Griffis Fund for Zoological Research, c/o 
New York Zoological Society, 185th Street 
and Southern Boulevard, Bronx, New York 
10460, U.S.A. • 

CHUCKWALLA RESEARCH 
EXPEDITION 

The Zoo and Aquarium Travel Association 
is planning a series of expeditions to San 
Esteban Island in the Sea of Cortez to study 
the endangered San Esteban Island chuck-
walla. Staff from the Arizona-Sonora Desert 
Museum and ZATA will lead this zoo research 
program which will gather data about the 
behavior, blood chemistry, natural diseases, 
weights and measurements of this lizard to 
use and apply in the care and breeding of 
captive populations. Any individual interested 
in becoming a member of this research expe-
dition should contact: 

Zoo and Aquarium Travel Association 
1776 Independence Court 

Birmingham, Alabama 35216, U.S.A. • 

PROCEEDINGS OF THE 2ND 
EUROPEAN CHELONIAN 

SYMPOSIUM, OXFORD 1981 

KEN McCLOUD 	 The 2nd European Chelonian Symposium 
1290 Howard Avenue, Room 209 	 was held in the Department of Zoology, Uni- 
Burlingame, California 94010, U.S.A. 	• 	versity of Oxford, 3-4 October 1981 and was 
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integrated with the first two days of the Inter-
national Herpetological Congress (3-9 Octo-
ber 1981) organized by J. Coborn. Edited by 
M.R.K. Lambert (Chairman, British Herpeto-
logical Society, London), the Proceedings 
have now been published in two parts. 

PROCEEDINGS A— Published in Amphibia-
Reptilia 5(1):1-80, March 1984, the Journal of 
the Societas Europaea Herpetologica. Con-
tains papers on the status, conservation, 
breeding, and ecology of tortoises, including 
Testudo hermanni robertmertensi, T. h. 
hermanni, Chersina angulata, and Psammo-
bates geometricus. 

PROCEEDINGS B— Published in Testudo 
2(2):1-32, 1983, the journal of the British Che-
lonia Group, Bristol. Contains papers on Tes-
tudo hermanni robertmertensi, Testudo h. 
hermanni, Mauremys caspica leprosa, re-
views of films concerning the tortoise trade, 
and a paper on the R.S.P.C.A. and the tortoise 
trade. 

ORDERS— Proceedings A may be ordered 
through any bookseller or direct from the 
publisher of Amphibia-Reptilia: E. J. Brill, 
Postbus 9000, 2300 PA Leiden, The Nether-
lands. Back numbers may only be available in 
complete volumes (120 Dutch guilders + 16 
guilders postage and packing). Proceedings 
B are available at £1.50 ($3.50) from Mr. G. N. 
Wallace, Librarian, British Chelonia Group, 
36A Wetlands Lane, Portishead, Bristol BS20 
8NF, U.K. Cheques, postal orders and inter-
national money orders should be made pay-
able to British Chelonia Group. • 

PHOTOGRAPHS 
NEEDED FOR 

VENOMOUS SNAKE 
BOOK 

Work is presently underway on a manual of 
the venomous snakes of Latin America (Mex-
ico southward). Assistance from the herpeto-
logical community is urgently needed in the 
form of color transparencies (slides) and 
negatives (color and black-and-white) depict-
ing venomous snakes of the region. For 
further information please contact immedi-
ately: J. A. Campbell or W. W. Lamar, Depart-
ment of Biology, The University of Texas at 
Arlington, Box 19498, Arlington, Texas 
76019, U.S.A. 

IN MEMORIAM 

On October 14, 1983 Kenneth Ichiro Miyata 
died in a fishing accident in Montana. He was 
then thirty-two years old, just at the begin-
ning of multiple careers. He was already and 
simultaneously an author whose first book 
was about to come out, a nature photographer 
whose pictures were very publishable, a world 
class fly fisherman, and a well-known and 
respected herpetologist, collaborating with 
the top men in the field, He had just begun a 
job with Nature Conservancy International. 

Born in Los Angeles, Ken was sansei, third-
generation Japanese American. He was 
raised in Covina, a suburb of Los Angeles, 
learning about wildlife and fishing in the 
mountains just north of that urban sprawl. 
Even before kindergarten he was sketching 
snakes and lizards. At 10 he was taught fly 
casting by his grandfather in the West Fork of 
the San Gabriel River. At 12 he was tieing his 
own trout flies. By 18 he was earning a living 
selling them. 

He graduated summa cum laude from Ber-
keley in the Department of Conservation, hav-
ing done salamander mapping for David 
Wake. With excellent recommendations, he 
entered Harvard. I met him first in the Miami 
Airport when he joined my group that was 
about to visit Puerto Rico, the Dominican 
Republic, Venezuela, Colombia, Panama and 
Jamaica. He was never again long out of 
touch with trcpical America, making more 
than 20 trips and adding Costa Rica, Ecuador, 
and Peru as well as the Galapagos to the 
areas that he knew. Ecuador he came to know 
best, becoming an expert on its herpeto-
fauna. Between 1976 and 1982 most of his 
trips were Earthwatch-supported: he was col-
lecting data for his thesis and at the same time 
proving to be a very effective recruiter for 
field biology. His thesis, for which he was 
given a Ph.D. in 1980, was one of the thickest 
ever produced at Harvard — but it was not 
padded. Its major chapter — on patterns and 
factors in diversity in world herpetofaunas 
—still to be published — will be important. 

There was a period of uncertainty after the 
degree; some called it drifting. Ken had the 
skills of a scientist, but he did not want to be 
an academic. He applied, with reservations, 
for the vacant Curatorship of Herpetology at 
the San Diego Natural History Society. 
Although he was one of the "short list," his 
failure to commit himself was recognized. He 
was not chosen. He then obtained a Post-
doctoral Fellowship in the Department of 
Herpetology at the National Museum of Natu-
ral History and was finishing his year of study 
when he was hired by Nature Conservancy. 
He had been there for only a few months and 
had gone on a short vacation — a condition of 
his acceptance of the job — to go to a fishing 
spot he had often visited, when, quite alone, 
he drowned after taking a picture. 

He was never inactive either before or after 
his degree. His period of uncertainty was a 
reflection of his unwillingness to give up any 
of his careers. While doing his thesis, and 
after, he was trout-fishing, writing or plan-
ning the writing of herpetological articles and 
formal papers, fishing articles, and the book 
on "Tropical Nature" posthumously pub-
lished by Scribners, and photographing all 
the while. He was superb at all of these, but 
until he was hired by Nature Conservancy, he 
did not have any secure way to make a living. 
His "hobbies" were expensive, his love of 
them compulsive, his pursuit of Academia at 
best desultory. He was attempting something 
that in the crass world around him was very 
difficult. 

He carried his science into the sport of fish-
ing, taking notes on each fish for his micro-
computer, as though he were about to invent 
a science of fly-fishing. (Those who are affi-
cionados of the sport would say he was well  

on his way to doing so.) He brought to the 
observation and collection of frogs, lizards 
and snakes the joy, the patience, the field 
knowledge, the hands-on knowledge that 
were also his in fishing and photography. He 
brought to his writing as well a sense of the 
joy that he felt in the field but also the disci-
pline and accuracy that made him very 
genuinely a scientist in every respect except 
the economic — and that tide was turning at 
the time of his death. He was already at his 
young age a conspicuous, an extraordinary 
success. 

Only when Ken died did I discover how little 
I knew about him, about his multiple lives. I 
then found I was not alone. Yet while Ken was 
quiet, he was not at all secretive. He put no 
effort into the separation of his several lives. 
He entered each fully, combined more than 
one when he could. Mark Skinner tells of him 
that "he carried his camera whenever he was 
outside so that up to his thighs in water, he 
had this expensive Nikon in a back pouch. It 
was as if he couldn't bear to be doing only one 
of the things he loved." His several lives did 
touch — wherever and whenever it was natu-
ral for them to do so. He just lived the lives he 
wanted to — much more than most of us ever 
do. (There was also the corresponding pat-
tern — inevitably — of reluctance to do those 
things he did not enjoy.) 

It is true tragedy when death comes to the 
young, before whom the world is just open-
ing. In Ken's case the loss is not only to his 
family — an extended family with roots all 
over the United States and in Japan as well 
—nor to me nor his other friends, often totally 
unknown to each other, but also to each of 
the several fields in which he had already 
made a stellar place. Great things were 
expected of him, and we who knew him knew 
that in each area the expectations would have 
been realized. 

It is the personality that we most remember. 
Many adjectives could and have been used 
regarding him, all with some special sense. 
Honest — in the most rigorous sense; honest 
about himself, self-knowing. And with the 
other face of honesty: intolerance of fraud, 
fuss and pretense. Ambitious in the most 
important sense — having the wish and the 
will to be first rate. Gentle — in the sense of a 
natural friendliness that is the reverse of 
demanding, that gives without requiring 
return. 

My acquaintance with parts of Ken's life 
and with many of his friends and family really 
began after his death. I had hoped with the aid 
of the memories of his friends to pull together 
an adequate but very personal portrait of a 
friend whom I knew too briefly and incom-
pletely. That portrait will not be written; the 
task has defeated me. Ken deserves a better 
memorial than I am to provide. However, 
there are other memorials possible. Three 
memorials are already in place: 

1. HIS BOOK. Coauthored with Adrian 
Forsyth, the book was written with separate 
chapters by each author. Ken's chapters bear 
his distinctive stamp. Those who wish to 
know him better than they did and those who 
never knew him will relish "Tropical Nature" 
by Forsyth and Miyata (Scribner Book Com-
pany). It is a book that should be supplemen- 
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tary reading for any course in ecology, par-
ticularly any that mention or emphasize 
tropical ecology. 

2. AN ARCHIVE OF MEMORABILIA, 
especially reminiscences of Ken, that is 
accumulating at the MCZ, and to be added to 
the formal archives of the Museum. In addi-
tion the Miyata family has deposited Ken's 
field notebooks — superbly detailed accounts 
of each of his field trips — in the Department 
of Herpetology MCZ. 

I invite all those who knew Ken to send 
slides, reminiscences or anecdotes to the 
MCZ for inclusion in Ken's personal archives. 
These reminiscences will be available for 
inspection only with the consent of the 
sender. The notebooks and herpetological 
slides will be accessible to any serious 
researcher — as Ken would certainly have 
wished. 

3. A MEMORIAL FUND has been estab-
lished at Harvard University, the income to be 
used for graduate or undergraduate field 
research in herpetology. Gifts to this fund are 
solicited. 

ERNEST E. WILLIAMS 
Museum of Comparative Zoology 
Harvard University 
Cambridge, Massachusetts 02138, U.S.A. • 

THE KENNETH MIYATA 
FUND IN HERPETOLOGY 
Named as a memorial to Kenneth Miyata, 

herpetologist, fisherman and writer, who died 
in a fishing accident in late 1983, this fund is 
restricted to support of graduate or under-
graduate field research in herpetology or, in 
the event of no suitable project during any 
year, additions to the herpetological collec-
tions of the Museum of Comparative Zool-
ogy, or other uses relevant to the advance of 
herpetology. The fund is to be administered 
by a committee chaired by the Curator of 
Herpetology and including two other 
members to be appointed by the Director of 
the Museum of Comparative Zoology. 
• Gifts to the fund should be sent to the 
Museum of Comparative Zoology, Cambridge, 
Massachusetts 02138, U.S.A. (Attention either 
Ernest E. Williams or James J. McCarthy, 
Director). They will be acknowledged by the 
Recording Secretary, Harvard University and 
by Dr. McCarthy. 	 • 

SOCIETIES 

ANNOUNCING THE FORMATION 
OF A.P.E.A. 

We are pleased to announce the formation 
of the Associazione Piemontese Erpetologia 
e Acquariologia. After several meetings held 
in 1983 by a small group of enthusiasts from 
the Piedmont area, in mid-1984 A.P.E.A. was 
founded, an official constitution and by-laws 
were adopted, and a precise program was 
scheduled for 1985. 

At present, A.P.E.A. is the only Italian her-
petological and ichthyological association, 
with a membership of about 70, with local and 
out-of-area membership. 

Meetings are held every second Friday of 
each month (except July and August) begin-
ning at 7:00 p.m. in Turin 7th District Hall. A 
bimonthly newsletter is distributed to all 
members and a Bulletin will start in late 1985, 
following collaboration with other acquario-
logical societies. It will contain articles and 
original papers on all aspects of herpetology 
and ichthyology, translations of articles, and 
book reviews, all illustrated with b/w photos 
and drawings. We hope to have at least two 
issues of our Bulletin in 1986, after the forma-
tion of a federation of Italian Societies 
expected for October 1985. Manuscripts, 
notes etc. for the newsletter and Bulletin are 
invited from members and non-members. 

Organized field trips and tours are held 
regularly. Various other activities such as live 
animal displays, conferences, educational 
and research programs have already been 
scheduled for 1985, in collaboration with 
other naturalistic organizations, museums 
and regional ecology departments. 

Current officers for 1985 are: 
President: Ettore R. Peyrot 
Vice-President: Franco Andreone 
Secretary-Treasurer: Luciano Mariotto 
Councillors: Roberto Saracco 

Nicola Mancuso 

We are now looking forward to liaison with 
other societies, worldwide, for exchange of 
publications and information. All persons, 
amateur or professional, interested in fishes, 
amphibians and reptiles are invited to join us. 
1985 dues rates are £ it. 15,000 for regular 
members, £ it. 25,000 foreign and £ it. 30,000 
institutions. 

For further information write to: 
Luciano Mariotto 

Secretary A.P.E.A. 
Via Leoncavallo 57/c 

10154 TORINO ITALY 	• 

NORTH TEXAS 
HERPETOLOGICAL SOCIETY 

The North Texas Herpetological Society 
was conceived by four individuals in Sep-
tember of 1982. The first meeting was held 24 
October 1982 in the Fort Worth Museum of 
Science and History, where the Society con-
tinues to meet the second Sunday of each 
month at 2:30 PM. 

The purpose of the NTHS is to "promote, 
stimulate and perpetuate the knowledge of 
reptiles and amphibians; to encourage con-
tinued education of members on all aspects 
of Herpetology; to promote the preservation 
of all reptiles and amphibians; and to contrib-
ute to the advancement of Herpetology." 

The Society is presently working on a slide 
presentation entitled "A Pictorial Guide to the 
Reptiles and Amphibians of Dallas and Tar-
rant Counties, Texas." Members have pre-
sented shopping mall exhibits, local cable TV 
shows, lectures to public school groups, and 
have aided the City of Fort Worth in rewriting 
their Animal Control Ordinance. The Society 
also publishes a monthly newsletter. 

Membership rates: 
Regular Membership 	$ 8.00/year 
Family 	 $10.00/year 
Subscribing 	 $ 6.00/year  

For information contact: 
North Texas Herpetological Society 
c/o Fort Worth Museum of Science 

and History 
1501 Montgomery Street 
Fort Worth, Texas 76107, U.S.A. 	• 

MEETINGS 

AAZV MEETING 

The American Association of Zoo Veteri-
narians will be hosting its 1985 annual meet-
ing at the Scottsdale Hilton Hotel in Scotts-
dale, Arizona from 5-10 October. There will 
be a session on veterinary care of reptiles. 
Interested persons should contact: 

Mort Silberman, DVM 
214 WMB 
Emory University 
Atlanta, Georgia 30322, U.S.A. 	• 

FISHING EQUIPMENT 
Top Quality Wide Selection 

Fast Service 

MEMPHIS NET & TWINE CO.. INC. 
BOX 8331. DEPT. 15. 2481 MATTHEWS 

MEMPHIS. TENNESSEE 38108 

CONTIGUOUS U.S. 1-800-238-6380 
ALASKA & HAWAII 1-800-238-3060 

TENN. 1-800-542-5092 
CANADA 1-901-458-2656 
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State 	 Zip 	 
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1:9 NATIONAL TAG COMPANY 
Litton 815 S Brown School Rd.. Vandalia. OH 45377 
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Figure 1. Florida distribution of the eastern indigo snake. Circles: recent records. Stars: 
records prior to 1970. Solid symbols: museum specimens. Open symbols: sighting records. 
Individual symbols may include more than one locality. 

FEATURES 

DISTRIBUTION OF THE 
EASTERN INDIGO SNAKE, 

Drymarchon corals couperi, 
IN FLORIDA 

Although earlier workers had reported the 
eastern indigo snake (Drymarchon corais 
couperi) to range more or less continuously 
from South Carolina to southern Louisiana 
(e.g. Schmidt and Davis 1941; Smith 1941), 
Neill (1954) concluded that there was a distri-
butional hiatus in west Florida between Oka-
loosa and Gulf counties. Further restricting 
the distribution, Conant (1958) reported the 
snake to occur in two major separate popula-
tion centers, peninsular Florida and south-
eastern Georgia, and in three smaller western 
disjunct populations, one near Mobile, Ala-
bama, another extending from Okaloosa 
County, Florida into Covington County, Ala-
bama and a third centered in the lower Apala-
chicola region of Florida. Subsequent workers 
have attempted to refine our knowledge of 
Drymarchon distribution, with the result that 
the ranges of the separate population units 
have been enlarged somewhat and in some 
cases coalesced (Conant 1975; Mount 1975; 
Kochman 1978; Ashton and Ashton 1981), 
though typically without discussion or doc-
umentation. Diemer and Speake (1983) have 
recently reported the results of an intensive 
investigation of the distribution of the eastern 
indigo snake in Georgia. This paper docu-
ments the distribution of this snake in Florida. 

The preserved collections of the Florida 
State Museum (UF), Tall Timbers Biological 
Station (TT), and Archbold Biological Station 
were personally examined. Records from the 
following collections were provided by per-
sonnel of the respective institutions: Academy 
of Natural Sciences, American Museum of 
Natural History, California Academy of Sci-
ences, Carnegie Museum of Natural History, 
Charleston Museum, Cornell University, Duke 
University (DU), Field Museum of Natural 
History, Illinois Natural History Survey, Indi-
ana State University, Louisiana State Univer-
sity, Museum of Comparative Zoology, Mu-
seum of Zoology of NE Louisiana University 
(NELU), National Museum of Natural History 
(USNM), Natural History Museum of Los 
Angeles County, Natural History Society of 
Maryland, North Carolina State Museum of 
Natural History, Peabody Museum of Natural 
History, San Diego Natural History Museum, 
Savannah Science Museum, Southern Illinois 
University, Texas Natural History Collection 
(TNHC), University of Central Florida, Uni-
versity of Colorado (UCM), University of 
Georgia Museum of Natural History, Univer-
sity of Illinois Museum of Natural History, 
University of Kansas Museum of Natural His-
tory, University of Michigan Museum of 
Zoology, University of Minnesota Museum of 
Natural History, University of Nebraska State 
Museum (UNSM), University of New Mexico, 
University of South Alabama, University of 
South Florida, University of Southwest Loui-
siana (USWL), College of William and Mary 
(CWM). Records from the University of Miami 
Reference Collection were provided by J. 
Kushlan. 

Museum records were initially compiled in 
early 1981. Records for the Florida State 
Museum have been updated and are current 
to January 1984. In order to supplement 
museum records, biologists and other indi-
viduals familiar with the indigo snake were 
interviewed. Although this interview process 
provided records statewide, a particular effort 
was made to locate individuals with knowl-
edge of indigo snakes in the panhandle and 
northern peninsula. For a more detailed 
treatment of the distribution of the indigo 
snake in extreme southern Florida see Steiner 
et al. (1983). 

Complete lists of the museum and inter-
view records included here have been depos-
ited in the libraries of the Herpetology Sec-
tion, Florida State Museum and the Division  

of Amphibians and Reptiles, National Mu-
seum of Natural History. 

Of 39 institutions surveyed, 7 (DU, NELU, 
TNHC, UCM, UNSM, USWL, CWM) had no 
Florida Drymarchon in their collections. The 
remaining 32 institutions reported a total of 
236 Florida Drymarchon, of which 197 spec-
imen localities could be mapped with reason-
able accuracy. Museum specimens are avail-
able from 44 counties. 

Another 355 records were derived from 
interviews with 95 individuals judged to be 
reliable sources. Sighting records were pro-
vided from 63 counties. 

Altogether 552 occurrence records were 
mapped (Figure 1). These include records for 
all Florida Counties except Gulf, Lafayette 
and Union. 

Herp Review 16(2), 1985 
	

37 



Although sandhills are a dominant feature 
of the west Florida landscape, the three herp-
tiles which people most often associate with 
Florida sandhill habitats, the indigo snake, 
the gopher tortoise (Gopherus polyphemus) 
and the gopher frog (Rana areolata), have 
each at one time been suggested to have a 
distributional hiatus in west Florida (Goin 
and Netting 1940; Neill 1954). Subsequent 
workers have concluded that the gopher tor-
toise (Neill 1954; Auffenberg and Franz 1978) 
and the gopher frog (Mount 1975; Altig and 
Lohoefener 1983) are more or less continu-
ously distributed through west Florida and 
extreme southern Alabama. However, the 
perception has persisted that the indigo snake 
occurs in Alabama and panhandle Florida 
only in two or three widely disjunct popula-
tions (McCranie 1980; U.S. Fish and Wildlife 
Service 1982). This impression may derive in 
part from the fact that prior to 1973 there were 
no museum specimens available from Florida 
west of the Suwannee River. [Note - USNM 
10565, collected in 1881 and presumably the 
basis for the Santa Rosa County record 
mapped by Ashton and Ashton (1981), proved 
upon examination to be a black racer (Coluber 
constrictor) (R. McDiarmid, pers. comm.)]. 
Since 1973, ten Drymarchon have become 
available from Okaloosa (UF 54664), Walton 
(TT 679, UF 54665), Liberty (TT 731), Franklin 
(TT 704), Madison (UF 47362), Taylor (UF 
51206, UF 52583) and Dixie (UF 55135, UF 
55136) counties. From these specimens and 
the additional records provided here it is clear 
that the indigo snake is distributed widely, 
though not necessarily commonly, through-
out Florida, including the panhandle. 

Diemer and Speake (1983) have recently 
shown the indigo snake to be more widely 
distributed in Georgia than previously 
thought, and it is here demonstrated that it is 
continuously distributed throughout Florida. 
In view of the several recent Florida records 
within a few miles of the Alabama border, it 
seems likely that research would show Dry-
marchon to still occur naturally in that state. 

The cumulative nature of museum records 
perhaps makes them less reliable than sight-
ing records as an indicator of current distri-
bution. The interview process, with its 
emphasis on active biologists, tended to pro-
duce a preponderance of recent records. 
Whereas only 34% of museum specimens 
have been collected since 1970, 86% of the 
sighting records have occurred since 1970. 
Altogether, 387 (70%) of the 552 records 
reported here have occurred since 1970. Dis-
allowing all records prior to 1970, it is appar-
ent that Drymarchon still occurs widely 
throughout Florida. 
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CORRECTION OF THE 
NORTHERNMOST 

LEATHERBACK 
NESTING ON THE U.S. 

ATLANTIC COAST 
Nichols and Du Toit (1983) reported a nest-

ing emergence of a leatherback ( Dermoche-
lys coriacea) at Beverly Beach, Flagler Co., 
FL, to be "the furthest north on the U.S. Atlan-
tic coast that a leatherback nesting has been 
definitely documented." This is incorrect. 
Ruckdeschel, Ellis, and Shoop (1982) docu-
mented nestings in 1981 on Cumberland and 
Blackbeard Islands, GA. Voucher specimens 
(embryos and dead hatchlings) from both 
nestings were deposited in the Savannah 
Science Museum Herpetology Collection: 
SSM 9884 (Cumberland Is. series) and SSM 
10147 (Blackbeard Is. series). 

Thus, the Blackbeard Is., GA, record is 
actually the leatherback's northernmost con-
firmed nesting on the U.S. Atlantic coast. 
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A REVIEW OF 
SQUAMATA 

OVIPOSITING IN ANT 
AND TERMITE NESTS 
There are widely disseminated reports of 

lizards, snakes and amphisbaenians oviposit-
ing in the nests of termites and ants. This 
important, but neglected, aspect of squamate 
brood provision is reviewed here for the first 
time. The full names of all the reptile species 
mentioned in the text, together with the author 
and date, are presented in Table 1. 

ANT NESTS 

Tschudi (1867) appears to be the earliest 
report of Squamata depositing eggs in ant 
nests: he mentions an egg clutch of Coluber 
(i.e. Chironius) bicarinatus in the upper 
"Panellen" (we are unsure as to what area of 
the nest this refers) of ant nests ("Tanajuras") 
in Brazil. He also notes that Amphisbaena 
flavescens (=A. alba) and A. fuliginosa inhabit 
similar regions of the same ant nests and 
there lay eggs but it is not clear from the 
original text which of the two amphisbaeni-
ans was responsible for the eggs. These 
observations (also cited in Vaz-Ferreira et al. 
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1970) have not been confirmed in any subse-
quent publication. Boulenger (1885b) com-
ments upon two eggs of an amphisbaenian 
(Anops kingii) recovered by Ihering from "an 
ant nest" (species unknoWn) in Rio Grande 
do Sul, Brazil, and Goeldi (1897) provides 
evidence that Lepidosternon (= Leposter-
non) microcephalum regularly lays its eggs in 
ant hills of the genus Camponotus in Rio de 
Janeiro. 

Smith (1935) mentions that the eggs of 
Varanus monitor (= V. bengalensis) are "de-
posited in a hole or ant-heap." This species is 
well known for its habit of excavating holes in 
which to lay eggs (Deraniyagala 1958; Misra 
1960) and it may be that they do occasionally 
dig into ants' nests, possibly by accident: the 
available evidence does not suggest that 
there is a regular association between V. 
bengalensis and ants. This is the only species 
for which there is an egg-laying association 
with both ants and termites. Deraniyagala 
(1953) states that Varanus cepedianus ceped-
ianus (= V. bengalensis) in Sri Lanka deposits 
its eggs "either in the ground or in a decaying 
log or a termite hillock which ensures daily 
warmth by the sun and a moderate degree of 
moisture." 

Vaz Ferreira et al. (1970, 1973) excavated 
697 nests of 5 species of leaf-cutter ant (all of 
the genus Acromyrmex) in Uruguay and 
found eggs, eggshells or, more rarely, hatch-
lings of 8 species of snake and one species of 
lizard in 103 nests (indicated by an asterisk in 
Table 1). Two snake species, Philodryas 
patagoniensis and Liohis obtusus accounted 
for the vast majority of findings, at least 146 
egg clutches being recovered from 83 nests 
(mostly nests of A. lobicornis). The remaining 
7 Squamata, infrequently encountered, were 
each represented by between 1 and 5 
clutches. Eggs were mostly located in the 
central fungus chamber of ant nests, although 
those of Liophis obtusus also occurred in 
secondary fungus chambers and in roof pas-
sages close to the central chamber. Eggs of 
Elapomorphus bilineatus, found on one 
occasion, were in connecting passages close 
to the central chamber and egg clutches of 
Teius teyou were frequently in peripheral 
passageways, away from the fungus cham-
bers. A point of particular interest is worth 
mentioning: a single nest contained a total of 
200 eggs and eggshells comprising 17  

clutches, 16 of P. patagoniensis and one of L. 
obtusus. In healthy fungus gardens eggs 
were of normal shape and colour but in aban-
doned or dying gardens they were frequently 
shrivelled and discoloured and contained pro-
portionately more dead embryos. Clearly the 
conditions provided for egg incubation by 
normal nests are necessary for successful 
development. However Gudynas (1979) has 
found a clutch of eggs from the teiid Teius 
teyou under a rock but he points out that 
individuals laying their eggs in ant hills may 
be afforded some selective advantage. 

Weber (1972) has found snake eggs (spe-
cies unknown) on several occasions in the 
fungus gardens of Atta colombica tonsipes (= 
A. colombica Guerin, 1845) in Panama. In 
Trinidad Emsley (1977) mentions that the 
eggs of another South American snake, 
Pseudoboa neuweidii, have been found in the 
nests of bachac ants (Atta sp., Acromyrmex 
sp.) and Riley & Winch (1985) also report the 
eggs of two other colubrids in the nests of 
these leaf-cutter ants; Leptodeira annulata in 
Acromyrmex octospinosus nests and Tripa-
nurgos compressus in an Atta cephalotes 
nest. 

TERM ITARIA 

Schomburgk (1848) provided the first 
account of a lizard using termite nests for 
brood provision when he described the tegu 
"Podinema tequixin"(undoubtedly Tupinam-
bis nigropunctatus, following Boulenger 
(1885a) in our use of species names in the 
genus Tupinambis) laying 50-60 eggs in tree 
termite nests in Guiana. Further accounts of 
the eggs of this species in termitaria, pro-
vided by Kappler (1854), Goeldi (1897), Hag-
mann (1906), Reese (1922) and Beebe (1945), 
serve to confirm an obligate association: it is 
not known to lay eggs in other situations. The 
termite species in one instance reported by 
Beebe (1945) was Nasutitermes ephratae 
(Holmgren 1910). Newly hatched lizards 
apparently claw their way through the nest to 
effect escape, a process which may be facili-
tated when nests are softened by rain (Everard 
and Boos 1975). 

Goeldi (1897) states that Tupinambis 
teguixin also prefers to lay its eggs in termite 
nests but he gives no evidence. T. tequixin is 
well known to lay eggs under vegetation and  

in holes (Schouten 1929; Serie 1932). Goeldi 
(1902) repeats his claim, stating that the phe-
nomenon had been reported by Schomburgk 
and confirmed by his (Goeldi's) eldest son. 
We know that Schomburgk's observations 
relate to T. nigropunctatus. However, Goeldi's 
son's observations were said to have been 
made in the Serra dos Orgaos which is near 
Rio de Janeiro, within the range of T. tequixin 
and well outside the range of T. nigropuncta-
tus. 

Gosse (1850), in a general account of Typh-
lops lumbricalis (Jamaican populations of 
which are now assigned to the species T. 
jamaicensis) stated simply that "the egg is 
laid in the earthy nests of termites." Later 
Gosse (1851) relates finding a single egg of 
this species in a deserted termite nest. 
Gosse's observations appear to have been 
either overlooked or ignored by subsequent 
workers. For example, Grant (1940) states 
"The writer has heard much of their occur-
rence in termite nests, but has not found any 
in hundreds of nests he has examined." How-
ever, recent confirmation of the association 
of this species with termite nests has been 
provided by Dr. Garth Underwood (pers. 
comm.) when, in July 1957, a collector in 
Jamaica brought him a clutch of four T. 
jamaicensis eggs that had been found in a 
termite nest: whether this nest was active or 
deserted is not known. 

Goeldi (1897) states that it is a fact beyond 
doubt that Dracaena guianensis lays its eggs 
in termitaria. However, he admits that practi-
cally nothing is known of the natural history 
of this species and seems to have based his 
claim on the fact that two species of tree ter-
mites make their nests in areas inhabited by 
this lizard. As far as we know, the eggs of this 
species are still unknown in the wild. 

Hagmann (1906) describes clutches of 2-3 
eggs of the gecko Gonatodes humeralis in 
termitaria. However. there are many observa-
tions of this particular species laying beneath 
bark and in hollows at the bases of trees 
(Hoogmoed 1973). Hoogmoed states that G. 
humeralis lays a single egg and although 
females often contain two eggs they are 
always at different stages of development and 
the first is laid long before the second. Hag-
mann's clutches were clearly therefore not 
true clutches: that he observed the pheno-
menon in several nests suggests that its 
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Table 1. A synopsis of Squamata ovipositing in ant (A) or termite (T) nests. 

Type of Association 
Species Mentioned 
	

Probable Possible 
Obligate' Obligated Faculative 3  

LIZARDS 

Gekkonidae 	Gehyra mutilate 
(Weigmann 1835) 

Gehyra pilbara 
Mitchell 1965 

Gonatodes humeralis 
(Guichenot 1855) 

T 

T 

     

Teiidae 
	

Dracaena guianensis 
Daudin 1802 
	

2 

•Teius teyou 
(Daudin 1802) 

Tupinambis 
nigropunctatus 
Spix 1825 
	

T 
Tupinambis teguixin 

(Linnaeus 1758 sensu 
Boulenger 1885) 

Varanidae 
	

Varanus bengalensis 
(Daudin 1802) 

Varanus niloticus 
(Linnaeus 1766) 
	

T 
Varanus varius 

(Shaw 1790) 
Varanus gouldii 

(Gray 1838) 
Varanus rosenbergi 

Mertens 1957 
	

T 

Scincidae 	Sphenomorphus sanctus 
(Dumeril & Bibron 1839) 

Amphisbaenidae Amphisbaena alba 
Linnaeus 1758 

AMPHIS- 
BAENIANS 
	 Anops kingii 

Bell 1833 
Leposternon 

microcephalum 
Wagler 1824 
	

A 

Typhlopidae 	Typhlops caecus 
(Dumeril 1856) 

Typhlops jamaicensis 
(Shaw 1802) 

SNAKES 
	

Colubridae 	Chironius bicarinatus 
(Wied 1820) 

Lamprophis fuliginosus 
(Bole 1827) 

"Liophis jaegeri 
(Gunther 1858) 

*Liophis obtusus 
(Cope 1863) 
	

A 
Boiga drapiezii 

(Bole 1827) 
Boiga jaspidae 

(Dumeril, 
Bibron & Dumeril 1854) 

' Cielia rustica 
(Cope 1878) 

"Elapomorphus bilineatus 
(Dumeril, Bibron & 
Dumeril 1854) 

Leptodeira annulate 
ashmeadi 
(Hallowell 1845) 

'Philodryas aestivus 
subcarinatus 
Boulenger, 1902 
	

A 
*Philodryas patagoniensis 

(Girard 1857) 
	

A 
*Pseudablabes agassizii 

(Jan 1853) 
Tripanurgos compressus 

(Daudin 1803) 
Pseudoboa neuwiedii 

(Dumeril, Bibron & 
Dumeril 1854) 

Elapidae 
	

`Micrurus lontalis 
altirostris 
(Cope 1860) 

? Awaits confirmation 
1 Probable obligate association, many records of oviposition in ant or termite 

nests, not known to nest elsewhere 
2 Possible obligate association, relatively few records of oviposition, but not 

known to nest elsewhere 
3 Facultative association, known to lay eggs in other sites 

Reported in Vaz-Ferreira et al. 1970, 1973 

A 

T 

TA 

T 

T 

T 

A 

A 

T 

T 

A 

T 

A 

T 

A 

A 

A(?) 

A 

A 

A 

A 

occurrence may be quite normal. These 
observations are confirmed by Beebe (1944) 
who noted that these geckos use the outer, 
semi-deserted parts of the nest in order to 
avoid being walled in. According to Hoog-
moed (1973:83), Beebe (1944) had misidenti-
fied the geckos as Gonatodes annularis Bou-
lenger, 1887; they were, in reality, G. hu-
meralis. 

The habit of using termitaria for brood pro-
vision seems to be well established in monitor 
lizards. The association was first reported by 
Theobald (1868) although in that case the 
termite nests were said to be deserted and it is 
not clear to us whether the species involved 
was Varanus flavescens (Hardwicke and 
Gray 1827) or V. bengalensis. Cowles (1928), 
FitzSimons (1932) and Branch and Erasmus 
(1982) report Varanus niloticus laying its 
eggs in termitaria: we have been unable to 
find any reference to its laying in other situa-
tions. Also Bustard (1970) states "that a 
number of large Varanus including the Aus-
tralian lace and sand monitors sometimes use 
termite mounds as incubators for their eggs" 
and Cogger (1967) reports that V. varius and 
V. gouldii lay eggs in other situations. But the 
association between Rosenberg's sand moni-
tor Varanus gouldii rosenbergi (actually a full 
species according to Storr, 1980) and ter-
mites might be more specific than the above 
implies. King and Green (1979) for example, 
record two clutches of 10 and 12 eggs of this 
species in termite mounds and we can find no 
record of its laying elsewhere. 

Kopstein (1929) describes Dipsadomorphus 
(now Boiga) jaspidea eggs hatching in the 
nest of the termite Lacessititermes sordidus 
(Haviland 1898) and later (Kopstein 1932) he 
reports Dr. Kalshoven finding two Spheno-
morphus sanctus eggs in a Nasutitermes 
matangensiformis (Holmgren 1913) nest in 
Java. In summaries of the species of reptile 
known to oviposit in termitaria in Java, Kop-
stein (1935, 1938) adds Boiga drapiezii to the 
list, bringing the total to three. 

Bogert (1940) reports the presence of an 
adult female, young and eggs of Typhlops 
avakubae (now considered a synonym of T. 
caecus) in a termite nest under a roof at 
Kassa, French Congo, and Loveridge (1942) 
describes a clutch of 6 eggs of Boeadon 
(=Lamprophis) lineatus (actually fuliginosus) 
found in a termitarium at Mushongero, Kenya. 
This species also lays its eggs in decaying 
vegetable matter, manure heaps, etc. (Broad-
ley 1983). 

A remarkable association between the 
gecko Gehyra pilbara and the nests of the 
termite Eutermes (now Nasutitermes) triodiae 
(Froggat 1897) is described by Mitchell 
(1965). This species is found only within ter-
mitaria - in numbers of up to an estimated 
thirty per nest - together with numerous 
gecko eggs, both fertile and infertile, and egg 
fragments. This lizard shares this habitat 
with, and is preyed upon by, the dwarf python 
Liasis perthensis Stull, 1932 (Mitchell 1965). 
L. A. Smith (pers. comm.) adds that of the four 
species of the L. childreni complex he pro-
poses to recognise, only two utilize termita-
ria, but not, as far as is known, for egg incuba-
tion. He adds that some Ramphotyphlops and 
Delma also utilize ant nests but again it is not 
known if they use them as nest sites. 
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Pongsapipatana (1975) reports that another 
gecko Peropus (= Gehyra) mutilatus "lays its 
eggs in termite nests" although this ubiqui-
tous species is also known to lay eggs beneath 
bark and in holes in the ground (Gibson-Hill 
1950; Oliver and Shaw 1953). 

DISCUSSION 

The eggs of at least eight of the reptile spe-
cies mentioned herein have been found in the 
nests of ants and termites sufficiently often 
(and never elsewhere) to indicate a probable 
obligate association; another dozen or so 
may eventually be included in this category 
as more information becomes available 
(Table 1). By contrast nine species are known 
to oviposit in other locations and apparently 
most only occasionally make use of ant or 
termite nests for brood provision (Table 1). 

Reptiles that regularly utilize nests as incu-
bators for eggs are afforded a number of 
obvious advantages. Most reptile eggs are 
highly sensitive to changes in humidity and 
most oviparous species deposit eggs in sub-
strates or situations which provide high, and 
relatively constant, humidities. Such condi-
tions are characteristic of the nests of ter-
mites and particularly of leaf-cutter ants. For 
example, Mitchell (1965) noted that the ter-
mite Nasutitermes triodiae maintain the in-
ternal humidity of the nests close to satura-
tion by vrying the pattern and extent of 
ventilatiodWaz-Ferreira et al. (1970) observed 
that the fungus gardens of Acromyrmex spp. 
rapidly disintegrate in nests that have been 
broken open (by predators) or when they are 
transferred to conditions of low humidity. 
They further observe that Acromyrmex nests 
offer the only humid environments during the 
hot dry summer in Uruguay. 

Thermoregulation of the nest environment 
is a general capability of social insects (Wil-
son 1976). Termite nests, harbouring the 
obligate inquiline Gehyra pilbara, were found 
to be on average 5-11° C higher than the sur-
rounding air (Mitchell 1965) and evidence 
was provided that such a relatively constant 
microclimate enabled geckos to sustain a 
long, continuous breeding period, combined 
with an uninterrupted growth cycle. Likewise, 
Vaz-Ferreira et al. (1970) recorded that 
fungus-chamber temperatures of Acromyr-
mex spp. nests were stable in the range 27- 
29° C despite fluctuations in the external 
temperature of 21-32°C. Clearly nests make 
excellent incubators and Bustard (1970), in a 
discussion of the use of termitaria for varanid 
brood provision, mentions another advan-
tage in that they also afford a degree of safety 
from predation. Likewise Vaz-Ferreira et al. 
(1970) comment that Acromyrmex nests pro-
vide both a physical barrier and a biological 
defence against predation. This factor will 
become increasingly important in species 
with long incubation times. Varanus rosen-
bergi eggs, for example, require 6-7 months 
to incubate at about 27°C (King and Green 
1979) and V. niloticus hatch after 9-10 months 
in termite nests (Cowles 1930). 

Reptile eggs in soil or humus are also sus-
ceptible to microbial attack and this possibil-
ity may be obviated if incubatory inquilinism 
is employed. Leaf-cutter ants in particular, 
which cultivate pure fungus cultures (Weber  

1957) are meticulous about the hygiene of 
their nests: alien fungal spores and other par-
ticulate contaminants are licked up and tem-
porarily stored in an infrabuccal pocket to be 
later removed from the immediate environ-
ment of the fungus (Weber 1972). Ants devote 
much time to licking all the internal nest sur-
faces (Quinlan and Cherrett 1977) and about 
30% of ants on the surface of the fungus 
garden are at any time involved in this activity 
(Quinlan and Cherrett 1978). The same atten-
tion is apparently given to reptile eggs 
sequestered within fungus gardens which are 
often used as supports for fungus cultures 
and consequently their surfaces are kept 
clear of adhering foreign material (Vaz-
Ferreira et al. 1970). 

The problem facing reptiles in gaining 
access to solidly constructed termitaria for 
the purposes of oviposition, and the subse-
quent escape of hatchlings, are likely to be 
considerable and may only be possible for 
small species (e.g. Typhlops) or for species 
equipped with sharp claws for digging (e.g. 
Tupinambis and Varanus spp.). For most 
snakes therefore, this particular habitat is 
precluded and the observations of Kopstein 
(1929, 1935, 1938) of two Boiga spp. eggs in 
termitaria are all the more intriguing. Cogger 
(1967) mentions several instances of adult 
monitors being disturbed at termite mounds 
when newly hatched young are found emerg-
ing. He suggests that the female digs a tunnel 
into the mound when young are hatching to 
aid their escape. Beebe (1944) highlights the 
problem in his observations of the gecko 
Gonatodes annularis (actually G. humeralis) 
where he discovered two eggs and a newly 
hatched but dead gecko which apparently 
was too weak to free itself when walled in. 

Some interesting observations of the 
behaviour of snakes emerging from eggs 
maintained in laboratory colonies of Acro-
myrmex have been made by Vaz-Ferreira et 
al. (1970). Hatching takes several hours and is 
preceded by a leakage of amniotic fluid 
through a split in the egg membrane. The 
head of the snake remains within the ring of 
fluid which apparently protects it from initial 
attack by ants. Once liberated from the egg, 
hatchlings seek rapid escape from the fungus 
gardens and are sometimes bitten by ants. 

ACKNOWLEDGMENTS 

We are very grateful to the following: Dr. E. 
N. Arnold and Dr. C. J. McCarthy (both 
BMNH) who commented on the typescript; 
Mr. B. Bolton (BMNH) for advice on ant 
nomenclature; Dr. W. A. Sands (Tropical 
Development and Research Institute) for 
advice on termite nomenclature; Dr. G. L. 
Underwood (City of London Polytechnic) 
who discussed oviposition in Trinidad and 
Jamaican snakes; Mr. C. R. Vardy (BMNH) 
and Dr. K. S. Sattler (BMNH) who both gave 
valuable assistance in translating Spanish 
and German texts respectively; and Dr. M. S. 
Hoogmoed (Leiden) who provided a copy of 
Kappler 1854. The research of JR and JMW 
was supported by a NERC Grant No. GR3/ 
5016. 

LITERATURE CITED 

Beebe, W. 1944. Field notes on the lizards of 
Kartabo, British Guiana, and Caripito, 
Venezuela. Part 1. Gekkonidae. Zoolog-
ica, N.Y. 29:145-160. 

Beebe, W. 1945. Field notes on the lizards of 
Kartabo, British Guiana, and Caripito, 
Venezuela. Part 3. Teiidae, Amphisbaeni-
dae and Scincidae. Zoologica, N.Y. 30: 
7-32. 

Bogert, C. M. 1940. Herpetological results of 
the Vernay Angola Expedition with notes 
on African reptiles in other collections. 
Part 1 - Snakes, including an arrangement 
of African Colubridae. Bull. Am. Mus. nat. 
Hist. 77:1-107. 

Boulenger, G. A. 1885a. Catalogue of the 
Lizards in the British Museum (Natural 
History), Vol. 2, xiii + 497 pp. London. 

Boulenger, G. A. 1885b. A list of reptiles and 
batrachians from the province of Rio 
Grande do Sul, Brazil, sent to the Natural 
History Museum by Dr. H. von I hering. 
Ann. Mag. nat. Hist. (5), 15:191-196. 

Branch, W. R. and H. Erasmus. 1982. Notes on 
reproduction in South African water moni-
tors, Varanus niloticus niloticus (Sauria: 
Varanidae). J. herpet. Soc. Afr. 28:4-9. 

Broadley, D. G. 1983. FitzSimons Snakes of 
Southern Africa. 376 pp. Johannesburg. 

Bustard, (H.) R. 1970. Australian Lizards. 162 
pp. Sydney and London. 

Cogger, H. G. 1967. Australian Reptiles in 
Colour. 112 pp. Sydney, Wellington and 
Auckland. 

Cowles, R. B. 1928. The life history of Varanus 
niloticus. Science, N.Y. 67:317-318. 

Cowles, R. B. 1930. The life history of Varanus 
niloticus (Linnaeus) as observed in Natal, 
South Africa. J. Ent. Zool. 22:1-31. 

Deraniyagala, P. E. P. 1953. A Colored Atlas 
of Some Vertebrates from Ceylon. Vol. 2, 
Tetrapod Reptilia. 101 pp. Colombo. 

Deraniyagala, P. E. P. 1958. Reproduction in 
the monitor lizard Varanus bengalensis 
(Daudin). Spolia Zeylan 28:161-166. 

Emsley, M. 1977. Snakes, and Trinidad and 
Tobago. Md herpet. Soc. Bull. 13:201-304. 

Everard, C. 0. R. and H. E. A. Boos. 1975. 
Aspects of the ecology of the lizard Tupi-
nambis nigropunctatus. J. Trin. Fld Nat. 
Club 16-21. 

FitzSimons, F. W. 1932. Snakes. 286 pp. 
London. 

Gibson-Hill, C. A. 1950. A note on the reptiles 
occurring on the Cocos-Keeling Islands. 
Bull. Raffles Mus. 22:206-211. 

Goeldi, E. 1897. Die Eier von 13 Brasiliani-
schen Reptilien, nebst Bemerkungen uber 
Lebens-und Fortpflanzumgsweise Letzter-
er. Zool. Jb. (Syst.) 10:640-676. 

Goeldi, E. 1902. Lacertilios. Lagartos do 
Brazil. Bolm Mus. Para. Hist. nat. Ethnogr. 
3:499-560. 

Gosse, P. H. 1850. Natural History. Reptiles. 
iv + 296 pp. London. 

Gosse, P. H. 1851. A naturalist's sojourn in 
Jamaica. xxiv + 508 pp. London. 

Grant, C. 1940. The herpetology of Jamaica. 
II. The Reptiles. Bull. Inst. Jamaica (Sci.) 
1:61-148. 

Gudynas, E. 1979. Notes on the sexual behav-
iour and the reproduction of Teius teyou 
(Lacertilia: Teiidae). Herp. Review 10:113. 

Herp Review 16(2), 1985 	 41 



Hagmann, G. 1906. Die Eier von Gonatodes 
humeralis, Tupinambis nigropunctatus 
und Caiman sclerops. 3. Beitrag zur Kenn-
tis der Lebens - und fortpflanzungsweise 
der Brasilianischen Reptilien. Zool. Jb. 
(Syst.) 24:307-316. 

Hoogmoed, M. S. 1973. Notes on the herpeto-
fauna of Surinam. IV. The Lizards and 
Amphisbaenians of Surinam. ix + 419 pp. 
The Hague. 

Kappler, A. 1854. Zes jaren in Suriname, 
Schetsen en tafereelen vit het maatschap-
pelijke en militaire leven in deze kolonie. 1 
(i-iv):1-183. Utrecht. 

King, D. and B. Green. 1979. Notes on diet 
and reproduction of the sand goanna 
Varanus gouldii rosenbergi. Copeia 1979 
(1):64-70. 

Kopstein, F. 1929. Herpetologische Notizen. 
1. Ein neuer Fall von Termitophile. Treu-
bia 10:467-469. 

Kopstein, F. 1932. Weitere Beobachtungen 
uber die Fortpflanzung' West-Javanischer 
Reptilien. Treubia 14:78-84. 

Kopstein, F. 1935. Termitophile bei Javani-
schen Reptilien. Ent. Meded. Ned. - Indie 
1:54-56. 

Kopstein, F. 1938. Ein Beitrag zur Eierkunde 
und zur Fortpflanzung der Malaiischen 
Reptilien. Bull. Raffles Mus. 14:81-167. 

Loveridge, A. 1942. Scientific results of a 
fourth expedition to forested areas in East 
and Central Africa. VI. Reptiles. Bull. Mus. 
comp. Zool Harv. 91:237-373. 

Misra, P. L. 1960. A note on the common mon-
itor, Varanus monitor Linn. J. Bombay nat. 
Hist. Soc. 57:669-670. 

Mitchell, F. J. 1965. Australian geckos as-
signed to t le genus Gehyra Gray (Rep-
tilia: Gekkonidae). Senck. biol. 46:287-319. 

Oliver, J. A. and C. E. Shaw. 1953. The amphi-
bians and reptiles of the Hawaiian Islands. 
Zoologica, New York 38:65-95. 

Pongsapi pata 9a, S. 1975. Deposition and 
approximate incubation period of some 
reptile eggs from northeastern Thailand. 
Herpetologica 31:360-364. 

Quinlan, R. J. and J. M. Cherrett. 1977. The 
role of substrate preparation in the symbi-
osis between the leaf-cutting ant Acro-
myrmex oc!ospinosus (Reich) and its food 
fungus. Ecol. Ent. 2:161-170. 

Quinlan, R. J. and J. M. Cherrett. 1978. Studies 
on the role of the infrabuccal pocket of the 
leaf-cutting ant Acromyrmex octospino-
sus (Reich) (Hym. Formicidae). Insectes 
soc. 25:237-245. 

Reese, A. M. 1922. A note on the breeding 
habits of Tegu (Tupinambis nigropuncta-
tus). Copeia 1922:69-72. 

Riley, J. and J. M. Winch. Leptodeira annulata 
ashmeadi (Trinidad Garden Snake), Eggs. 
Herp. Review 16(1):29. 

Riley, J. and J. M. Winch. Tripanurgos corn-
pressus (Trinidad Pseudofatse Coral 
Snake), Eggs. Herp. Review 16(1):29. 

Schomburgk, M. R. 1848. Reisen in Britisch-
Guiana in den Jahren 1840-1844. Vol. 3, 
xiv + 530 pp. Leipzig. 

Schouten, G. B. 1929. Notas sobre la oologia 
de algunos saurios del Paraguay y de los 
paises limitrofes. Revta chil. Hist. nat. 
X3:518-521. 

Serie, P. 1932. Sobre la reproduction del 
algarto o "iguana" Tupinambis tequixin. 
Anales. Soc. cient argent. 114:238-242. 

Smith, M. A. 1935. The Fauna of British India, 
including Ceylon and Burma. Vol. II - Sau-
ria. xiii + 440 pp. London. 

REPTILE CAGES 

  

Designed with your needs in mind. 
Desirable features of Herp-Huts: 
• Should never have to be replaced. 
• Molded in one piece of durable fiberglass, no seams, all corners 

rounded. 

• Smooth finish facilitates easy cleaning and sterilization. 

• Top front ridge, ideal for clamping heat lamp, if desired. 

• Two vented louvers per cage (standard), designed to prevent 
scratches to animals and entrance of flies. Side or top mount 

possible. 

• Side mounted vent plates make top/bottom interchangeable, 

creating pitch alternatives. 

• Sloping front for easy viewing. 

• Special vertical ridges on either side of cages "A" & "B" 

minimize possibility of small snakes getting wedged or 

escaping. 

• Design suitable for reptile houses, mobile reptile exhibits, and 

reserve cages. 
* • Newest Option: Feature requested - Hingeable front door wit ,' 

or without 5 inch safety glass shield. 
• Traditional sliding glass front accessibity. 

	  A New Approach to an Old Concept 	  

Herp - Huts currently available in four standard sizes 
and colors: Blue, Aqua, Beige, White 

Pictured: 
Cage A: 161/4" W X 71/2" H X 61/4" D 	 $35.00 
Cage B: 221/4" W X 9 3/4" H X 11" D 	 $45.00 
Cage C: 303/4" W X 16" H X 17 3/4" D 	 $90.00 
Cage D: 421/2"W X 193/4" H X 24" D 	 $125.00 

Current Prices w/out front glass 
All orders F.O.B. Henderson, TX 

< Other Products available: 
Large Holding Tanks (suitable for fish or crocodile), 6 ft. 
Aquarium Tanks and 1 - 4 compartment Haul Tanks. 

FIBERGLASS CREATIONS 
Custom Orders Also 	 211-B N. VAN BUREN • HENDERSON, TEXAS 75652 

Call us with your special needs 
	

(214) 657-6616 

42 	 Herp Review 16(2), 1985 



Storr, G. M. 1980. The monitor lizards (Genus 
Varanus Merrem, 1820) of western Austra-
lia. Rec. West. Aust. Mus. 8:237-293. 

Theobald, W. 1868. Catalogue of the reptiles 
of British Burma embracing the provinces 
of Pegu, Martaban, and Tenasserim; with 
descriptions of new or little-known spe-
cies. J. Linn. Soc. (Zool.) 10:3-67. 

Tschudi, J. J. 1867. Reisen durch Sudamer-
ica, Vol. III. pp. 82-336. Leipzig. 

Vaz-Ferreira, R., L. C. Zolessi and F. Achaval. 
1970. Oviposicion y desarollo de ofidios y 
lacertilios en hormigueros de Acromyr-
mex. Physis, B. Aires 29:431-459. 

Vaz-Ferreira, R., L. C. Zolessi and F. Achaval. 
1973. Oviposicion y desarollo de ofidios y 
lacertilios en hormigueros de Acromyr-
mex. II. Trab. v Congr. latinoam. Zool. 
1:232-244. 

Weber, N. A. 1957. Weeding as a factor in 
fungus culture by ants. Anat. Rec. 128 
(3):638. 

Weber, N. A. 1972. Gardening ants, the 
Attines. Mem. Am. phil. Soc. 92:xvii + 146 
pp. 

Wilson, E. 0. 1976. The Insect Societies. 548 
pp. Cambridge (Massachusetts) and 
London. 

J. RILEY 
Department of Biological Sciences 
The University 
Dundee DD1 4HN 
Scotland 
A. F. STIMSON 
Department of Zoology 
British Museum (Natural History) 
Cromwell Road, London SW7 5BD 
England 
and 
J. M. WINCH 
Department of Biological Sciences 
The University 
Dundee DD1 4HN 
Scotland 
	 • 

TECHNIQUES 

RETENTION OF 
FLIPPER TAGS ON 

HATCHLING SEA TURTLES 
The inability of researchers to find a tag 

suitable for hatchling sea turtles has been 
mentioned repeatedly in the literature (Carr 
1967a, 1967b; Hirth 1971; Hughes 1974; Carr 
et al. 1978; Mrosovsky 19786, 1982, 1983; 
Rudloe 1979; Hendrickson and Hendrickson 
1980). Body dimensions and weight increase 
substantially as a hatchling grows from a few 
centimeters long to an adult of 70 cm or more. 
This factor has been viewed as a major obsta-
cle to devising a practical tag that will stay in 
place. Furthermore, an added demand on 
such a tag is the many years (10-60) that may 
be required for a turtle to reach adult size 
(Balazs 1979, 1982b; Limpus 1979; Limpus 
and Walters 1980; Mendonca 1981). A suc-
cessful tag for hatchlings has considerable 
potential for answering important questions 

'Reference to trade names does not imply endorsement by 
the National Marine Fisheries Service. NOAA. 

about survival rates, geographical dispersal, 
the "lost year" pelagic phase, early growth 
rates, and nesting site affinities. It would also 
help in evaluating hatchery and head-start 
projects attempting to replenish depleted tur-
tle populations. 

Existing published information on attempts 
to tag hatchlings with an external mechanical 
tag suggests that such a tag is "... soon either 
overgrown or popped off by the increasing 
thickness of the tissue it perforates" (Carr 
1967b; see also Hirth 1971; Hughes 1974; 
Mrosovsky 1983). However, the details of the 
experimental evaluation leading to this con-
clusion have not been reported. Plastic tags 
have been used on the hind flipper (Carr 
1967b) and carapace (Uchida 1973; Hughes 
1974) of hatchlings released into the wild, but 
no recoveries have been reported, and shed-
ding rates have apparently not been esti-
mated through captive rearing. There is no 
specific mention in the literature of the use of 
metal tags on hatchlings. Metal flipper tags 
have been regularly used on adult sea turtles 
at nesting sites since the early 1950s. 

Besides external mechanical tags, other 
marking techniques that have been tried on 
hatchlings include the internal implantation 
of small magnets (Carr 1967b) and stainless 
wire (Hughes 1974; Schwartz 1981), branding 
(Carr 1967b), tattooing (Carr 1967b; Balazs 
1978), injection of europium (Shoop 1978) 
and autografts (Hendrickson and Hendrick-
son 1980). Some workers have also marked 
hatchlings by cutting away or notching mar-
ginal scutes (Bustard 1972, 1979; Hughes 
1974; Limpus 1978). However, this technique 
has not resulted in reliable long-term recover-
ies. Furthermore, a potentially confusing 
situation has developed because hatchlings 
have been notched in many different research 
programs over the years. There are also 
inherent difficulties in distinguishing a notch-
mark from a natural injury (Mrosovsky 1978a). 

An externally applied tag, such as a flipper 
tag, has substantial advantages over other 
marking techniques if it remains in place. 
These tags are far more likely to be recog-
nized as a tag by the person resighting the 
turtle. They also permit a specific message to 
be visibly inscribed (i.e., return address, iden-
tification number) so that resighting data can 
be communicated back to the tagger. 

A recent study in Hawaii of the shedding 
rates of metal flipper tags on small sea turtles 
indicates that this method of marking hatch-
lings should be seriously reconsidered. This 
note presents the results of the study, along 
with a discussion of its implications and 
requirements for further tag evaluation. 

METHODS 

In September 1980, hatchling green turtles, 
Chelonia mydas, were collected from French 
Frigate Shoals in the Northwestern Hawaiian 
Islands for use in testing a "living-tag" mark-
ing system involving autografts of contrast-
ing pigmented tissue (Hendrickson and Hen-
drickson 1980). The hatchlings ranged from 5 
to 6 cm in straight carapace length (SCL). 
Small Monel* tags (style 4-1005, size 1) from 
the National Band and Tag Co. of Newport, 
Kentucky were attached to the last right mar-
ginal scute of each hatchling to identify indi- 

viduals during the study. These tags measure 
8 x 2.5 x 2.5 mm when applied. They have 
been commercially available for many years, 
being advertised for use on fingerling fish, 
small mammals, and birds. 

At 1 month of age, when the turtles ranged 
from 7 to 10 cm SCL, the tags had to be 
removed from the carapace due to distorted 
growth and necrosis of surrounding tissue. 
Replacement tags of the same size were then 
attached by the author to the trailing edge of 
the right front flipper. At 6 months of age 
(15-19 cm SCL) the same size tag was also 
applied to the left front flipper of each turtle. 

Captive rearing of most of the turtles used 
for the living-tag study was completed at 12 
months. The results of this work are reported 
elsewhere (see Hendrickson and Hendrick-
son 1981, 1983). The 174 surviving turtles 
averaged 23 cm SCL (range 16-30 cm) and 2.6 
kg (range 0.7-5.2 kg). Each turtle was exam-
ined for the retention of flipper tags. At the 
same time, a larger Inconel* tag (size 681) 
was attached to a front flipper. Shortly there-
after, 169 of the turtles were released into the 
wild at several locations throughout the 
Hawaiian Islands. 

RESULTS 

Of the 174 yearling turtles, 147 (84.5%) still 
had both small flipper tags. One tag was miss-
ing from 26 (14.9%) turtles, and only a single 
turtle (0.6%) had lost both tags. Some tags 
were slightly corroded, but nearly all were 
still securely attached with little evidence of 
being overgrown or sloughing off (Fig. 1). 
Many tags had, however, rotated so that the 
long axis was perpendicular, instead of paral-
lel, to the flipper's trailing edge. Of the 26 that 
lost 1 tag, 18 were from the right flipper ap-
plied at 1 month of age, and 8 from the left 
flipper applied at 6 months. 

Five turtles were retained in captivity for 
continued rearing; four of these had two tags 
still in place, and one had a single tag. As of 
August 1983 when the turtles were 35 months 
old, three of the turtles that had both tags still 
attached at 1 year of age had each shed one 
tag. Of the other two turtles, one still had both 
tags, and one had the single tag that was 
present at 1 year of age (Table 1). 

Two of the 169 turtles released have been 
resighted after a sufficient interval to yield 
further information on tag retention. Five 
others were reported washed or crawling 

Figure 1. Size 1 Monel* and size 681 Inconel* 
tags on the right front flipper of a yearling 
Hawaiian green turtle. The size 1 tag was 
attached at 1 month of age. 
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Table 1. Growth and tag shedding of five green turtles retained in captivity from 12 to 35 
months of age. 

Straight carapace length (cm) Increase 
in growth 

(cm) 

Size 1 tags 

12 months 35 months Right' Left' 

1. 20.9 41.8 20.9 Shed On 

2. 24.3 46.7 22.4 Shed On 

3. 20.0 40.2 20.2 On Shed 

4. 24.6 40.3 15.7 On On 

5. 22.0 41.4 19.4 On 

'Tags initially put on at 1 month of age when the turtles ranged 7-10 cm SCL. 

'Tags initially put on at 6 months of age when the turtles ranged 15-19 cm SCL. 

'Tag not present at 12 months of age. 
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ashore during the first 2 months following 
release. The two longer-term resightings 
involved turtles 22 and 32 months of age. 
Both retained the two small tags present at 
the time of release. During their time in the 
wild, the turtles had grown from 29.5 to 33.6 
cm, and from 27.2 to 36.0 cm. The 22-month 
old turtle was found speared just 3 km from its 
release site on the Island of Oahu. The 32-
month old animal was released at the same 
site but was captured alive in a net 5,600 km 
away, at Truk, in the western Pacific. 

DISCUSSION 

Contrary to earlier reports, the external 
tags used in this study showed impressive 
retention rates. The success achieved is 
probably because small metal tags have not 
been fully tested on the front flipper. Another 
key factor may be that the tags used in the 
present study only showed minor corrosion. 
Corrosion is known to be an important factor 
in tag loss experienced in some research 
programs. Although long thought to be one 
of the better alloys available for turtle tags, 
Monel' is now known to corrode in a highly 
variable and sometimes severe fashion, even 
on turtles within the same population. If 
Monel t flipper tags were previously used on 
hatchlings by other workers, the tag shed-
ding they observed may have been mainly 
due to corrosion. Tag corrosion and various 
other factors affecting tag retention have 
been discussed in Balazs (1982a). 

Since late 1976, size 681 flipper tags made 
from I nconelt, an alloy far superior to Monel® 
in corrosion resistance, have been used on 
adult and immature green turtles in Hawaii. 
No corrosion has been seen in these tags, 
although some tags are still shed from tearing 
and other factors. Placing two or more tags 
on each turtle has greatly offset this problem 
(Balazs 1983). Inconel ®' tags are not cur-
rently available due to high production costs. 
However, a company in Western Australia 
(Stockbrands Co. Pty. Ltd. of Mt. Hawthorn) 
has recently offered titanium flipper tags at a 
reasonable price ($120 per 1,000). Titanium 
has nearly as high corrosion resistance as 
Inconel! (LaQue 1975). The author and C. J. 
Limpus (Queensland National Parks and 
Wildlife Service, Townsville, Australia) have 
arranged for the manufacture of titanium tags 
equivalent to the size 1 Monelt tags tested in 
the present study. Future evaluations on 
hatchlings will therefore be possible using a 
product that is superior to Monelt in corro-
sion resistance. 

Previous workers tagging hatchlings often 
stressed the need for a tag to persist into 
adulthood. The protracted time to maturity, 
and the increasing level of research now 
being conducted on immature turtles in the 
sea, now seem to make this goal less critical. 
Similar information can probably be gathered 
by catching wild juveniles already tagged as 
hatchlings, and retagging them with larger 
tags as needed. 
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Herpetological 
Husbandry 

This section of Herpetological Review deals spe-
cifically with the husbandry of captive reptiles and 
amphibians. Articles concerning any aspect of suc-
cessful exhibit design, techniques for maintenance 
and breeding, egg incubation, and rearing of the 
young are acceptable based on the success of the 
husbandry program, the quality of written work, and 
the overall value of the presented material to the 
herpetological community. Reproductive articles 
should stress the actual methods and specimen 
manipulation involved but may also include obser-
vations of behavior, growth, and statistical data. Of 
particular interest are reports describing consist-
ently successful, long term programs which deal 
with large numbers of a single species or genus. 

Longer husbandry manuscripts should be divided 
into appropriate sections including Literature Cited. 
Black and white photos and line drawings are 
acceptable. All manuscripts will be reviewed by the 
Section Editor, and frequently by another individual 
within the particular area of expertise. Reports 
which do not deal with herpetological husbandry 
per se (for example, the description of eggs and 
young from a wild-caught gravid female) will be 
forwarded to the Editor for consideration as a Fea-
ture Article. In order to reduce publication time, 
husbandry articles should be sent directly to the 
Section Editor, Bern W. Tryon, Knoxville Zoological 
Park, Box 6040, Knoxville, Tennessee 37914, U.S.A. 

NOTES ON THE 
REPRODUCTIVE 

BIOLOGY OF 
AUSTRALIAN PYTHONS, 

GENERA Aspidites, 
Liasis AND Morelia 

Snakes of the family Boidae (pythons and 
boas) are among the largest and most spec-
tacular reptiles, and consequently are often 
maintained in captivity. Hence, despite the 
scarcity of studies on natural populations 
(e.g. Hoyer 1974), considerable information 
is available on the reproductive biology of 
captive specimens (e g. Ross 1978). One find-
ing of great interest is that female pythons do 
not desert the eggs after oviposition (as is the 
general rule in reptiles), but instead coil 
around the clutch and defend the eggs 
against potential predators. In some, and 
perhaps all species, the female warms the 
clutch by metabolic heat production through 
muscular contractions of her body ('shiver-
ing thermogenesis") (see Shine 1985, for a 
review). Although about half of the world's 
python species are restricted to Australia, 
these forms have attracted less study than the 
Asian or African species. The present paper 
(i) provides information on reproduction of 
captive Aspidites melanocephalus, Liasis 
fuscus, Morelia amethistina, M. oenpelliensis 
and M. spilota; (ii) describes natural nest sites 
and thermal regimes of four M. spilota 
clutches; and (iii) reviews published literature 
on reproductive biology of these species. 

BLACK-HEADED PYTHON, Aspidites melano-
cephalus 

This species is found over a wide area of 
northern Australia, and was studied by us 
near Townsville in coastal Queensland. In 
this region it is primarily nocturnal (20 of 24 
specimens seen in the field were active at 
night) and feeds on a variety of vertebrate 
species. Captive specimens often refuse to 
feed on rats or mice, but readily accept other 
snakes as food. 

Four A. melanocephalus were maintained 
in captivity in Townsville. The two males 
measured 1.9 and 2.1 m total length (TL), and 
the females 1.5 and 2.0 m. The snakes were 
housed separately in cages measuring 1.1 x 
0.5 m, with artificial heating. Based on expe-
rience with other locally-occurring pythons 
(Morelia spilota, Liasis fuscus), we judged 
that mating in A. melanocephalus should 
occur in late winter or early spring (July-
September). Hence, the snakes were placed 
together on 20 June 1981. 

Mating occurred immediately with both 
pairs (Fig. 1). The males moved constantly 
about the cages, pressing their tails beside 
and under the females' tails. In the initial mat-
ings, the males persistently raked their 
"spurs" into the sides of the females' bodies 
near the cloaca. The spurs were raked rapidly 
(approximately two to three -  strokes per 
second) and vigorously. Spur use was seen 
only at the initial matings. Copulation was 
observed at all times of the day and night, but 
most frequently in early mornings (0800 h). 

Figure 1. Upper: mating of captive A. 
melanocephalus. Lower: female A. melano-
cephalus coiled around clutch of eggs. 

Duration of copulation was difficult to deter-
mine, but on at least one occasion exceeded 
150 minutes. 

When the two males were introduced to the 
same cage (without females), the larger male 
immediately began biting and constricting 
the smaller male vigorously. The snakes were 
forcibly separated and the smaller male 
removed and replaced by a female. The large 
male showed no signs of aggression towards 
this female. However, removal of the female 
and reintroduction of the other male instantly 
resulted in attack by the large male. This 
procedure was repeated once more with the 
same results. 

Both females were noted to show slight 
swelling of the posterior half of the body in 
early September. The females at this time 
were observed to lie with their ventral surfa-
ces facing outward or upward for long peri-
ods. The smaller female had returned to her 
usual proportions (i.e. no swelling) by early 
October and began accepting food. The swell-
ing in the larger female gradually increased in 
size, and this snake did not feed. 

Eight eggs were laid by the larger female on 
12 November, between 1100 and 1730 h. The 
eggs were laid in a loose group before being 
drawn together by the female and encircled 
by her coils. The eggs were supported off the 
floor by the female's body. Spasmodic "shiv-
ering" bouts, each of less than 20 seconds 
duration were observed (Fig. 1). 

The eggs were removed in a single adher-
ent mass, and incubated in moist vermiculite 
at 30° C (range 29.5 to 31°C). Egg dimensions 
averaged 9.2 (s.d. = 0.6) x 5.2 (s.d. = 0.2) cm. A 
"window" was cut in one egg after 55 days 
incubation, revealing en embryo which was 
fully-formed but only lightly pigmented. 
Hatching occurred on 16, 17 and 18 January 
(one, two and five eggs, respectively). The 
neonates emerged 24 to 30 hours after initial 
slitting of the shells. The hatchling pythons 
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(two males, six females) averaged 61.9 cm 
snout-vent length (SVL) (s.d. = 1.1, range 60 
to 63 cm), 68.6 cm TL (range 66 to 70) and 
94.4 gm mass (s.d. = 3.2, range 89 to 98 cm). 

The young snakes began feeding (most on 
mice) 20 to 37 days after hatching. At three 
months (16 April) they averaged 76.6 SVL 
(range 71 to 84) and 258 gm mass (range 195 
to 280). By twelve months, the juvenile A. 
melanocephalus averaged 124 cm SVL (range 
96.5 to 144) and 748 gm (range 425 to 1080). 
By twenty-four months of age, they averaged 
174 cm SVL (132 to 198) and 2150 gm (1100 to 
3700). 

Another female A. melanocephalus from 
Weipa, Old., laid 10 eggs on 13 October, but 
none hatched. Previous records of A. mela-
nocephalus reproduction reveal considera-
ble variation in egg size, hatchling size, and 
incubation period. Whereas we recorded 
hatchlings of 69 cm (94 gm), hatching after 66 
days, Boos (1979) recorded hatchlings of 50 
to 53 cm (45 to 60 gm), hatching after 93 days. 
The prolonged incubation probably is due to 
the lower temperature (24-27°, versus 30°) at 
which Boos (1979) incubated the eggs. Hatch-
lings recorded by Murphy et al. (1981) were 
intermediate in size (60 cm, 81 gm) and incu-
bation period (83 days) between the above 
values. Clutch sizes of A. melanocephalus 
range from five to twelve eggs, with specific 
records of 5, 6, 7, 8, 9, 10, 11 and 12 (Gow 
1976; Boos 1979; Murphy et al. 1981; P. Har-
vey, pers. comm.; present study). 

WATER PYTHON, Liasis fuscus 

The northern Australian water python has 
recently been moved from Liasis to Bothro-
chilus (Cogger et al. 1983). However the 
I CZN is currently considering an application 
that would cause fuscus to revert to basis (H. 
Cogger, pers. comm.). There is disagreement 
over whether the Australian form should be 
placed in the species mackloti (McDowell 
1975) or fuscus (Cogger 1975). 

A specimen from Townsville, ad., depos-
ited 19 eggs (four infertile) on 15 November 
1982. The eggs were laid at intervals of 
approximately 10 minutes, with the first at 
0610 h and the last before 1030 h. Although 
the male caged with this female had shown 
courtship in early August, no copulation had 
been observed. The 15 fertile eggs varied in 
mass from 51.8 to 59.1 (X = 55.0, s.d. = 2.2), in 
length from 4.7 to 5.68 cm (X = 5.2, s.d. = 0.3) 
and in width from 3.7 to 4.4 cm (X = 4.0, s.d. = 
0.2). The four infertile eggs were much 
smaller, with masses of 20.4 to 22.4 gm (X = 
21.1), lengths of 4.0 to 4.2 cm (X = 4.0), and 
widths of 2.5 to 2.6 cm. The eggs were incu-
bated in moist vermiculite at 30° C (range 29.5 
to 31.0). Hatching occurred from 27 to 31 
January; of the 15 fertile eggs, 14 produced 
normal young and one a deformed individual 
with a severe body kink. The 14 normal neo-
nates averaged 31.4 gm (s.d. = 4.4, range 23 to 
37), 35.5 cm SVL (s.d. = 2.8, range 31.0 to 40.5) 
and 41.5 cm TL (s.d. = 3.0, range 35.7 to 46.9). 

Two years after the breeding recorded 
above, the female oviposited again (17 eggs 
on 4 November 1984). The eggs were tightly 
adherent and were incubated by the female, 
with 14 young hatching from 10 to 13 January 
1985. The neonates averaged 56.1 gm (s.d. = 
5.2, range 45 to 65), 41.3 cm SVL (s.d. = 2.3,  

range 36.0 to 44.5) and 48.6 cm TL (s.d. = 2.7, 
range 42.4 to 52.3). Hence, they were signifi-
cantly larger in all these respects than were 
the previous clutch from the same female. 
Data are also available for a clutch laid on 28 
October 1984 by a captive L. fuscus in 
Townsville. The clutch of 16 eggs had a mass 
of 999 gm, with the female having a mass of 
2200 gm after oviposition (Relative Clutch 
Mass = 0.45). Eleven fertile eggs averaged 
77.7 gm (s.d. = 4.4, range 69 to 84), with length 
66.5 mm (s.d. = 2.2, range 64 to 72) and width 
45.3 mm (s.d. = 1.8, range 41 to 48). Five infer-
tile eggs averaged 28.8 gm (27 to 31 gm), and 
44 x 33 mm. Following artificial incubation at 
approximately 30 to 31°C, the eggs hatched 
from 6 to 8 January 1985. The 11 neonates 
averaged 60.4 gm (s.d. = 4.3, range 52 to 67), 
42.6 cm SVL (s.d. = 2.7, range 38.5 to 46.2), 
and 50.1 cm TL (s.d. = 2.7, range 46.3 to 53.7). 

Another female water python maintained in 
Renmark, South Australia, mated in June and 
July, and laid 14 eggs on 17 August 1979 (J. 
Bredl, pers. comm.). One egg was measured 
and found to be 55 x 45 mm and 55.0 gm mass. 
The female coiled around the eggs, reacted 
aggressively to interference by humans, and 
underwent regular "shivering" behaviour on 
cool days (J. Bredl, pers. comm.). The eggs 
were removed from the female on 28 Sep-
tember, and arificially incubated at 28 to 
30° C. Hatching occurred on 18 to 25 October, 
and the offspring ranged from 43 to 47 cm TL 
(30 to 40 gm mass). Another specimen of 250 
cm length laid 16 eggs on 2 November; artifi-
cially incubated at 30°C, these hatched on 12 
to 19 January (0. Parker, pers. comm.). Cap-
tive specimens maintained by B. Barnett 
(pers. comm.) produced 11 to 23 eggs, with a 
mean clutch size of 17. Finally, three female L. 
fuscus from the Townsville region oviposited 
in late November: fecundities were 6, 19 and 
20 eggs. 

Published data on reproduction of L. fus-
cus are consistent with the information given 
above. Murphy et al. (1981) noted a clutch 
size of 12 (eggs 63 x 40 mm, 57 gm), hatching 
after 74 days at 32° C, with hatchlings measur-
ing 44.1 cm length (30.6 gm). There is some 
doubt, however, whether the specimens pro-
viding this record were from Australia (L. fus-
cus) or New 3uinea (L. mackloti). Boos 
(1979) described a 160 cm female L. fuscus 
mating in August and October and laying 11 
eggs on 10 October. These were maternally 
incubated and hatched after 57 to 61 days. 
Other published records of reproduction in L. 
fuscus note clutch sizes of "approximately 
30" (Kinghorn 1964), "up to 11" (Gow 1976), 
10 to 15 (McPhee 1979) and 11 (Ross 1978). 

AMETHYSTINE PYTHON, Morelia amethisti-
na 

This species is the largest Australian 
python, attaining lengths up to 8.5 m. Its 
generic allocation has recently been changed 
from Liasis, to Python, to Morelia (Cogger et 
al. 1983). It is found only in coastal tropical 
Queensland; the two specimens kept by us 
were both collected in Cairns. The male was 
collected in April 1976 and measured 140 cm 
total length; at the time of successful repro-
duction (April 1982) it measured 270 cm total 
(234 cm SVL) and had a mass of 4.5 kg. The 
female measured 215 cm TL in October 1977,  

and 270 cm TL (231 cm SVL) and 3.0 kg in 
April 1982. The specimens were kept in Bris-
bane and housed together in a cage 2 m x 1 m 
x 1 m with artificial heating and natural (Bris-
bane) photoperiod. 

The snakes were found in copulo at 2300 h 
on 24 September 1981. Their tails were 
intertwined and the rest of their bodies 
stretched out loosely side-by-side. Copula-
tion continued for at least 60 min and was 
repeated on the next night. The female bled 
from the cloaca at each mating. From the time 
of mating, the female refused to feed and 
spent long periods basking. She often lay 
with her ventral surface facing outwards or 
upwards. 

Seven eggs were deposited on 26 Decem-
ber 1981, and the female coiled tightly around 
them. No "shivering" was observed, but 
temperature readings from within the coils 
revealed a constant 30°C over 16 measure-
ments during 8 days and nights. (Measure-
ments taken daily at 0630 and 1900 h.) Cage 
temperature ranged from 28° to 30°C over 
this time. The eggs were removed on 5 Janu-
ary. They were tightly adherent and the seven 
eggs had a mass of 700 gm. The female began 
to feed normally after the eggs were removed. 

The eggs were incubated at 29 to 31°C on 
moist vermiculite (50% water by weight), and 
one egg hatched on 10 April, 105 days after 
laying. Another egg was slit on 11 April, three 
on 12 April, and one on 13 April. The last egg 
was opened artificially on 13 April, revealing a 
live neonate which then emerged success-
fully. Most neonates remained inside the 
eggs for 48 h between the time of first slitting 
the shell, and final emergence. All neonates 
were light brown in colour, and were not as 
distinctly reticulated as the adults. The hatch-
lings comprised four females and three males, 
with a mean SVL of 54.1 cm (s.d. = 1.5, range 
52.0 to 56.0), mean TL 63.9 cm (s.d. = 1.6, 
range 61.0 to 66.0 s.d. = 1.6), and mean mass 
60 gm (s.d. = 1.0, range 58 to 61). 

There are few published reports of repro-
duction in Morelia amethistina with which to 
compare our data. Shivering thermogenesis 
has been noted by Boos (1979). Fecundity 
has been estimated at 19 (Pope 1969; McPhee 
1979) and 10 to 20 (Gow 1976), whereas Boos 
(1979) provides data on two clutches of 7 and 
12 eggs. The incubation period reported by 
Boos (on a maternally-incubated clutch) was 
shorter than that observed by us (78 versus 
106 days), but the hatchlings were of similar 
size (64 cm, 50 to 60 gm). 

CARPET PYTHON, Morelia spilota 

This species is one of the most common 
and widespread Australian pythons. Two 
brooding female M. s. variegata were disco-
vered in suburban Brisbane in January 1982, 
and one in January 1985. The first snake 
(total length 215 cm) was under a pile of iron 
and "fibro" building materials (Fig. 2), and 
had been observed by workmen to emerge 
and bask in the sun each morning for the 
preceding week. When the material covering 
the python was lifted, she was seen to be 
tightly coiled around a mass of eggs (Fig. 2). 
She was very aggressive, striking vigorously 
and repeatedly. The probe from an electronic 
thermometer was inserted between her coils, 
and three readings were taken over the next 
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Figure 2. Upper: sheet of iron under which 
brooding female M. spilota located. Lower: 
position of snake and eggs when iron lifted. 

week without disturbing the snake. All read-
ings (taken at 1000, 1430 and 1545 h) were 
30°C, whereas maximum air temperatures 
over this period averaged 28-30° . 

The snake and eggs were collected on 9 
January. The adherent mass of 23 eggs (two 
of which were discoloured and clearly dead) 
had a mass of 900 gm. As soon as she was 
placed in a cage, the female coiled around the 
eggs. Again, temperatures taken four to six 
times per day within the python's coils 
remained at 30° C, except for one reading. At 
this time, air temperature in the cage fell to 
26°C (rather than the usual 28°) and egg 
temperature was 34°C. "Shivering" behav-
iour was not observed. 

At 0830 h on 14 February, the python was 
seen to be draped only loosely around the 
eggs. Eleven of the eggs were slit, with sev-
eral hatchlings having their heads protruding 
from the shells. The first four neonates fully 
emerged approximately 11 hours later. All 21 
pythons had emerged by 16 February, 
although one neonate died soon after emer-
gence. The hatchlings comprised ten females 
and eleven males, with mean mass 30.3 gm 
(s.d. = 2.6, range 24 to 35 gm) and mean SVL 
39.3 cm (s.d. = 2.2, range 32 to 41 cm). 

The second brooding female M. s. varie-
gata was found on 25 January 1982 in a sub-
urban garden. The snake (TL 180 cm) was 
coiled tightly around her eggs on a mound of 
dried grass clippings. She was very aggres-
sive when disturbed. Temperatures within 
her coils, recorded over several days, re-
mained at 30°C. The python was not seen to 
leave the eggs at any time, even during heavy 
rain. However, on 14 February she was seen 
to be draped only loosely around the eggs. 
The temperature within the coils at this time 
was the same as air temperature (26° C). 
Closer inspection revealed that only seven 
eggs had been laid, and the rest retained 
within the female's body. The snake and eggs  

were collected, the eggs incubated in ver-
miculite at 30° C, and the remaining uterine 
eggs (badly decomposed by this time) surgi-
cally removed from the female python. Four 
of the incubated eggs were slit on 19 Febru-
ary, and the hatchlings had emerged by the 
next morning. The remaining eggs were 
opened on 22 February; one contained a dead 
full-term embryo, the other a live specimen. 
The five live hatchline were all males with a 
mass of 20 to 22 gms (X = 21 gm, s.d. = 0.7) and 
measured 37 to 39 cm SVL (7= 37.9 cm, s.d. = 
0.7). 

Another Brisbane specimen attending a 
clutch of 15 eggs was found in January 1985, 
between bales of hay in a suburban yard. The 
female was observed to regularly leave the 
eggs to bask in the morning sun at a site 
about three metres from the eggs. The nest 
site between the bales was moist, being pro-
tected by another two overlaying bales. 
Temperatures measured at 1100 h were 28° C 
between the snake's coils, and 29°C in the 
surrounding air. The python abandoned this 
clutch following a heavy hail storm on 19 
January, so the clutch (total mass 540 gm) 
was moved and artificially incubated at 25 to 
29° C. Hatching occurred on 21 to 24 Febru-
ary 1985, with neonate masses of 22 to 25 gm, 
and approximately 40 cm total length (R. 
Drams, pers. comm.). 

A fourth brooding carpet python was dis-
covered on 15 January 1985 in Townsville. As 
in the previous case, the clutch was laid at 
ground level between and under bales of hay. 
Readings at 1300 h revealed an air tempera-
ture of 31° C, and a clutch temperature of 
32° C. The female returned to the clutch after 
disturbance on two occasions. The clutch of 
ten eggs had a mass of 385 gm, and the 
female 680 gm (145 cm SVL). Following re-
moval to the laboratory at 31°C, the eggs 
hatched on 11 February 1985. Neonates aver-
aged 29.7 gm (s.d. = 1.5, range 27 to 32), 40.1 
cm SVL (s.d. = 1.2, range 37.3 to 41.5), and 
47.2 cm TL (s.d. = 1.2, range 44.4 to 48.7). 

Two captive Morelia s. variegata main-
tained in Townsville, northern Queensland, 
were observed to mate several times in 
August, always in the early morning. Mating 
was first recorded on 4 August 1982, and last 
recorded on 26 August 1982. The female laid 
twelve fertile eggs, beginning at 1930 h on 23 
November 1982 and finishing at 0630 h the 
following morning. She coiled around ten of 
the eggs, but all developed fungal infections 
and failed to hatch. The twelve eggs averaged 
50.5 gm (s.d. = 1.6, range 48.7 to 54.3), and 
measured approximately 55 x 38 mm (range 
in lengths 51.7 to 71.5; range in width 30.2 to 
40.8). 

Data were obtained on another Townsville 
pair of M. spilota in the following year. The 
male (255 cm) and female (230 cm) mated on 
11 August, beginning at 1730 h (duration of 
mating at least 90 minutes). From mid-
September the female was often seen bask-
ing with the ventral surface turned upward or 
outward. Twenty-nine eggs were laid on 16 
November 1983. Only four of these eggs had 
normally calcified shells, and most of the 
abnormal eggs failed to develop. The female 
coiled around the eggs, with spasmodic 
"shivering" bouts persisting for several days 
after the eggs were removed on the day of  

oviposition. The clutch had a mass of 1609 
gm, and the female 3700 gm after oviposition. 
Three infertile eggs were smaller (approx. 52 
x 34 mm, 46 gm) than the other 26 fertile eggs 
(length: X = 63.1 mm, s.d. = 3.1, range 57 to 68; 
width: X = 41.7 mm, s.d. = 1.9, range 39 to 45; 
mass: X = 58.5 gm, s.d. = 2.8, range 52 to 63). 
Only six of these eggs, incubated at 30° C, 
hatched: on 17 January (one), 18 January 
(four), and 20 January (one). The hatchlings 
averaged 37 cm SVL (s.d. = 1.8, range 34 to 
39), and 26 gm mass (s.d. = 2.0, range 25 to 
29). 

Another captive M. spilota in Townsville 
laid 11 eggs on 28 November 1984 (mean egg 
mass 49.1 gm, s.d. = 4.0, range 44 to 59 gm; 
dimensions 48 x 39 mm to 65 x 39 mm). The 
clutch mass was 540 gm, and the female 2600 
gm after oviposition (RCM = 0.21). Following 
incubation at 30 to 31°C, all eggs hatched on 
2 February 1985. Hatchlings averaged 33.8 
gm (s.d. = 1.3, range 32 to 35), 41.0 cm SVL 
(s.d. = 1.1, range 39.8 to 42.9) and 49.1 cm TL 
(s.d. = 1.1, range 48 to 51.2). Agonistic behav-
iour by male M. spilota was recorded on 18 
September 1985, when two males and two 
females (all between 230 and 280 cm length) 
were placed together. Both males began hiss-
ing and moved rapidly around the cage. 
When the pythons were next inspected 50 
minutes later, one male and one female had 
many deep lacerations on the posterior thirds 
of the bodies, mostly around the cloaca! 
region. The cuts were up to 60 mm long and 
10 mm deep, and apparently inflicted by the 
teeth (or spurs?) of the other male. 

One final record comes from a female 
python from Wingham, N.S.W., intermediate 
in coloration between the subspecies Morelia 
s. spilota and M. s. variegata. The snake was 
found coiled around a clutch of 22 eggs in 
Lantana scrub close to a stream. During a 
short period after capture and removal to a 
cage, the female continued to brood the eggs, 
and was aggressive when disturbed. She 
refused food until the eggs were removed, at 
which time she commenced feeding. Follow-
ing a brief (6-day) period of artificial incuba-
tion, the eggs hatched to produce neonates 
37.5 to 43 cm TL (L. Naylor, pers. comm.). 

There have been few previous observations 
of female pythons brooding eggs in the wild. 
Published records of reproduction in Morelia 
spilota variegata include clutch sizes of 12 to 
47, with specific records of 12, 14, 15, 16, 26, 
32, 34, 40, 47 (Fleay 1960; Covacevich 1970; 
Ross 1978; Boos 1979; Banks 1979). Similar 
fecundity characterizes the other subspecies, 
M. s. spilota (9 to 54: Boos 1979; Banks 1979; 
Gow 1976; McPhee 1979; Harlow and Grigg 
1984). Clutch sizes of 14 and 16 eggs were 
recorded by B. Barnett (pers. comm.). Incu-
bation periods apparently are variable, with 
extremes of 37 to 103 days (Boos 1979; Banks 
1979). Hatchling sizes reported by us (37 to 
41 cm, 21 to 30 gm) are similar to those pre-
viously published (38 cm - Fleay 1960; 30-38 
cm - Gow 1976, 1977; 30-45 cm - Banks 1979). 

OENPELLI PYTHON, Morelia oenpelliensis 

A female of this large and rare species, col-
lected in the Arnhemland escarpment on 29 
September 1984, laid a single egg with a mass 
of 184.9 gm (measuring 120 x 50 mm) on 20 
October 1984. Nine remaining eggs were 
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removed surgically on 27 October 1984 and 
were of similar size of the first egg. All were 
apparently fertile but failed to develop. Egg 
mass averaged 185.8 gm (s.d. = 8.8, range 176 
to 203 gm), and dimensions ranged from 90 x 
60 mm to 105 x 60 mm. No previous data on M. 
oenpelliensis reproduction are available. 

DISCUSSION 

Data gathered in the present study gener-
ally are consistent with the results of previous 
studies. Maternal egg-brooding was seen in 
all four of the species in which reproduction 
in captivity was observed. Temperature mea-
surements and/or observations of "shivering" 
suggest that females utilize metabolic ther-
mogenesis to warm the eggs in all four forms. 
Our measurements of clutch temperature in 
M. spilota are, to our knowledge, the first 
made of brooding pythons in the field: 
although scanty, they are consistent with the 
prediction that maternal thermogenesis may 
enable a high and constant temperature to be 
maintained in the egg clutch (e.g. Harlow and 
Grigg 1984). 

Our study also reveals interspecific similar-
ities in some reproductive parameters (e.g. 
times of mating and oviposition) and differ-
ences in others (e.g. egg and offspring sizes; 
incubation periods). Many of these differen-
ces are surprising. For example, A. mela-
nocephalus has a much larger egg and off-
spring, relative to adult body size, than the 
other species studied. Indeed, the hatchlings 
of A. melanocephalus are considerably larger 
than those of the amethystine python, M. 
amethistina. Nonetheless, the incubation 
period for these large offspring is very brief, 
similar to that for the much smaller offspring 
of L. fuscus and M. spilota. Additionally, the 
growth rates recorded for captive neonates of 
A. melanocephalus are surprisingly high. Any 

'attempt to interpret the evolutionary and eco-
logical significance of such differences would 
be premature at the moment: comparative 
data on the reproductive biology and natural 
history of other Australian pythons are 
needed for such a synthesis. 
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MAINTENANCE, 
EXHIBITION, 

AND BREEDING OF THE 
TAILED FROG, 
Ascaphus True!, 

IN A ZOOLOGICAL PARK 
Ascaphus of North America and Leio-

pelma of New Zealand are currently the only 
two genera in the family Ascaphidae, differ-
ing from other frogs by their amphicoelous 
vertebrae. They also share some primitive 
evolutionary anuran traits such as free bony 
ribs and the retention of two tail-wagging 
muscles, the pyriformis and the caudalipu-
boischiotibialis (Noble 1931; Stebbins 1954; 
Griffiths 1963; Duellman 1975). 

Ascaphus truei, the only North American 
species and commonly called the tailed frog, 
inhabits the permanent cold water streams of 
the Coast and Cascade Mountain Ranges 
from southwestern British Columbia through 
western Washington and western Oregon to 
the northern California coast. This cryogenic 
anuran is also found in the northern Rocky 
Mountains of Idaho and Montana, the Wal-
lowa Mountains of northeastern Oregon and 
the Blue Mountains of southeastern Wash-
ington, at timbered elevations ranging from 
sea level to 2000 m (Stebbins 1954; Behler 
and King 1979). 

Unlike most other anurans the tailed frog 
lacks a tympanum and is voiceless (Noble 
1931; Stebbins 1954; Behler and King 1979; 
Nussbaum et al. 1983). 

A. truei is rare among frogs in using internal 
fertilization. Nectophrynoides occidentalis, a 
viviparous toad of Africa, is the only other 
anuran in which fertilization of the eggs is 
internal (Noble 1931; Cochran 1961; Brown-
ing 1973; Brown 1975). The male A. truei is 
unique, however, in possessing a vascular 
extension of the cloaca which is used during 
amplexus as an intromittent organ to transfer 
sperm into the cloaca of the female (Noble 
1931; Stebbins 1954; Nussbaum et al. 1983). 

After autumn mating the sperm overwinter 
in the female's oviduct. She lays fertilized 
eggs in the spring. These colorless balls of 
jelly are attached singularly or in strings to 
the undersides of rocks in mountain streams. 
The eggs hatch in approximately one month. 
The small black to brown larvae are equipped 
with a sucking disc around their mouthparts 
for holding onto rocks in fast-moving streams 
as they feed on algae and diatoms (Behler 
and King 1979; Nussbaum et al. 1983). Tad-
poles metamorphose into froglets at two to 
three years of age. Adult frogs reach sexual 
maturity in their seventh year. Life expec-
tancy is thought to be greater than 14 years 
(Daugherty and Sheldon 1982a). 

Although field studies (Gaige 1920; Noble 
and Putnam 1931; Metter 1964a, 1964b, 1967; 
Landreth and Ferguson 1967; Wernz 1969; 
Brown 1975; Hailman 1982; Daugherty and 
Sheldon 1982a, 1982b) as well as laboratory 
studies (Noble 1931; Metter and Pauken 1969; 
Wernz and Storm 1969; Altig and Brodie 1972; 
Claussen 1973a, 1973b; Brown 1975; Hailman 
and Jaeger 1978; Green et al. 1980) have been 
conducted on A. truei there are no published 
reports on zoological exhibitry and hus-
bandry of this species. 
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Table 1. Date frogs entered the collection, time in captivity, and disposition. 

Animal # Arrival date 
Time 

in captivity Disposition 

82-16 18 March 1982 25 months Alive in exhibit 
82-26 7 July 1982 211/2 months Alive in exhibit 
82-56 15 Sept. 1982 7 weeks Died 8 Nov. 1982 
82-66 30 Dec. 1982 21/2 months Died 13 Mar. 1982 
83-19 5 May 1983 111/2 months Alive in HQCRa  
83-29 5 May 1983 111/2 months Alive in HQCR 
83-76 15 May 1983 11 months Alive in exhibit 
83-59 1 June 1983 101/2 months Alive in HQCR 
83-69 1 June 1983 101/2 months Alive in HQCR 

a Herptile Quarantine Cold Room 

This study describes captive maintenance, 
display techniques, and attempts to breed 
tailed frogs over a two year period (April 1982 
- April 1984) at the Washington Park Zoo, 
Portland, Oregon. 

MATERIALS AND METHODS 

Collecting. Adults and larvae were collected 
in the Oregon Cascade Mountains and the 
Oregon Columbia River Gorge. Specimens 
were located during all four seasons though 
they were more easily found during late 
spring and early summer. Animals were 
obtained during both daylight and nighttime 
hours (See Tables 1 and 2 for dates of cap-
ture). Frogs were captured by hand; a small 
mesh net proved useful for collecting larvae. 

Plastic collecting vessels were cushioned 
against one another inside an ice-filled styro-
foam container. Stream water from the col-
lection sites was used as a transport medium 
for the tadpoles; moss was supplied to the 
frogs. Rocks and fallen branches were also 
taken to make the cages appear as natural as 
possible and to minimize the stresses of cap-
ture and captivity (Nace 1977). 

Exhibit tank. The exhibit tank (75 x 25 x 45 
cm) held approximately 8 I (6 cm) of un-
treated city tap water. Water for aquaria hous-
ing larvae was dechlorinated by aging. 

A water pump was connected to 7.6 m of 
clear plastic tubing coiled inside an insulated, 
water filled, plastic bucket. This bucket was 
attached to the refrigeration unit of a com-
mercial liquid cooler. To further cool the 
water, cube ice was added to the bucket 
sporadically in the winter and more often dur-
ing warmer weather. Exposed plastic tubing 
was wrapped with 15.9 mm water pipe insula-
tion. This cooling system kept the exhibit 
water temperature within the preferred range 
of 5°C to 12°C (Claussen 1975). 

The filtration system consisted of a 
mechanical filter, which removed suspended 
material from the water, and a chemical (acti-
vated charcoal) filter, which removed dis-
solved gases, chlorine, and other chemicals. 
This system maintained a high quality, aqua-
tic habitat for the animals. The filters were 
installed between the water pump and the 
chiller. 

Smooth stones, with a diameter of 25 to 75 
mm (Altig and Brodie 1972), were layered on 
the floor of the enclosure. A few larger stones, 
Douglas fir branches, and small ferns (Filico-
phyta) were added. The larger stones were 
angled against the front of the aquarium  

glass. An aerator was hidden under the 
stones. 

The outside of the back and sides of the 
tank was covered with a neutral gray plastic. 
The cover of the exhibit tank was 6.4 mm 
hardware cloth framed in wood with cutouts 
for the outlet and pickup tubes. Clear plexi-
glass was placed over the screening. On top 
of the plexiglass, a 30 cm 20 watt fluorescent 
full spectrum lamp connected to an electrical 
timer provided lighting with the day/night 
cycle set to duplicate the natural photoperiod 
for Multnomah county, Oregon. 

The exhibit tank was positioned near the 
entrance of the Cascades Stream and Pond 
Building and was therefore influenced by 
natural light, outdoor temperatures, and noise 
from the public hallway. Disturbances from 
these sources were believed to be minimal. A 
75 x 45 x 0.95 cm piece of clear glass was 
placed between the front of the tank and the 
viewing area. The back of the tank projected 
into an animal keeper work area which had 
low noise levels but was heated to 15.6° C at 
night and 17.8°C during the day. The back 
and sides of the tank were enclosed in 25.4 
mm styrofoam sheet insulation to minimize 
temperature influences from the work area. 

Holding tanks. The off-exhibit holding area, 
the Herptile Quarantine Cold Room, was a 
small room, 2.7 x 2.1 x 2.7 m, inside a cement 
block building. An 11,000 BTU/hr window 
mount air conditioner maintained the tempera-
ture within the range of 5°C to 17°C with a 
mean of 11°C. Timed lighting, set to dupli-
cate natural day/night cycles, was provided 
by a ceiling-mounted 1.2 m standard double 
fluorescent fixture with a white full spectrum 
lamp and a red lamp. Tailed frogs were 
housed in various sized aquaria ranging in 
capacity from 7.6 to 113.6 I. These holding 
tanks were furnished similarly to the exhibit 
tank. 

Subjects and maintenance. A total of five 
male, four female, and 25 larvae of A. truei 
were captured for use in the study (Tables 1 
and 2). A few tadpoles and 3-4 males were the 
primary exhibit subjects. 

Female Ascaphus were introduced into the 
exhibit when adult males developed seasonal 
sexual characteristics as described by Gaige 
(1920), Noble and Putnam (1931), Metter 
(1964a), and Daugherty and Sheldon (1982a). 
The female frogs were removed after am-
plexus had been broken or after two days if 
amplexus had not occurred, then reintro-
duced at a later date. 

Diet consisted of purchased or captive-
reared 2-10 week old house cricket nymphs 
(Achete domestica), flesh fly larvae (Sarco-
phage bullata), mealworm larvae (Tenebrio 
molitor), wax moth larvae (Galleria mello-
nella), and sow bugs (Oniscus asellus). Frogs 
were occasionally offered small local spiders: 
The long-bodied cellar spider (Pholcus pha-
langioides) and the American house spider 
(Achaearanea tepidariorum). Frogs were fed 
up to three times per week en masse. Animals 
were occasionally fed individually in 3.8 I 
plastic or glass containers to be sure they 
were eating and to test food preferences (Fig. 
1). Diet records were kept for individual 
animals and for groups. Each frog was exam-
ined and weighed monthly on a triple beam 
balance. Feces, uneaten and dead food items, 
and dirty water were removed from the tanks 
every few days. Complete water changes and 
tank cleanings were done once per month. 

Exhibit. The exhibit enclosure was de-
signed to achieve four purposes: 1) to re-
create the microhabitat of a tailed frog in a 
Cascade Mountain stream, 2) to house and 
maintain A. truei, 3) to allow zoo visitors to 
see the frogs, and 4) to research the captive 
husbandry of this species. 

Frogs were given a wide choice of tempera-
ture and humidity gradients. Temperature 
extremes ranged from the coldest water 
temperature of 5° C to the warmest air tempera-
ture, directly beneath the exhibit lamp, of 
16°C. The plexiglass top and daily mistings 
kept the humidity level high. Stones, 
branches, and vegetation were placed at dif-
ferent levels so frogs had a selection of perch 
sites. 

The absence of larval external gills and the 
reduction of lung size and lung vascularity in 
adults indicate that these animals rely mostly 
on cutaneous respiration requiring a cold 
environment with high oxygen levels. This 
was provided by the cold moving water and 
by the stone aerator. The bubbling action of 
the aerator also helped keep material in sus-
pension, increasing the efficiency of the fil-
tration system. The reduced lung capacity 
results in an increase in specific gravity of 
Ascaphus, facilitating submergence. 

Tailed frogs, though fed during the day, ate 
at night and were therefore rarely observed 
feeding. When Ascaphus were observed feed-
ing they usually reacted opportunistically, 
lunging at active food items. Frogs were 
rarely observed actively pursuing a live food 
item. 

The frogs displayed a clear preference for 
spiders and crickets (Fig. 1). Test for signifi-
cance of differences between two propor-
tions was Z = 2.24, when p < .05. 

Monthly weighings during the two year 
study period resulted in weight ranges, for 
male frogs, of 5.2 to 6.0 g (n=4) with an aver-
age of 5.7 g. Female weights ranged from 8.0 
to 9.4 g (n=4) with an average of 8.8 g. 

Because it was important that visitors see 
the frogs, several exhibit modifications were 
made to improve viewing. In an attempt to 
reverse the light cycle to show the frogs when 
they were most active, a one way mirror was 
substituted for the clear glass fronting the 
exhibit. This proved too dark for proper view-
ing. A red fluorescent lamp was substituted 
for the white lamp, but this also proved too 
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Table 2. Arrival date, metamorphosis date, time in captivity, and disposition. 

Arrival date 
ft of 

animals 
Metamorphosis 

date 
Time in 
captivity Disposition 

14 June 1982 1 6 July 1982 22 months 82-3e alive 
in exhibit 

14 June 1982 6 dnma  10 morths Died 10 Mar. 
1983 

29 June 1982 1 13 Aug 1982 4 months Died 29 Oct. 
1982 

29 June 1982 3 dnm 91/2 months Died 10 Mar. 
1983 

12 Sept. 1982 3 dnm 2 months Died 8 Nov. 
1982 

12 Sept. 1982 6 dnm 6 months Died 10 Mar. 
1983 

17 April 1983 1 25 June 1983 12 months 83-36 alive b  
in HQCR 

17 April 1983 1 25 June 1983 12 months 83-4y alive 
in HQCR 

17 April 1983 3 dnm 12 months Alive in 
exhibit 

a Did not complete metamorphosis. 
b
Herptile Quarantine Cold Room 

dark for viewing. A more successful strategy 
was to arrange the enclosure substrate mate-
rials so that the frogs were visible even when 
they were hiding. A. truei concealed them-
selves by pushing between stones on the bot-
tom of the tank, where they appeared 
squashed. Frogs hidden under the large 
stones angled against the front glass were 
thus visible. Branches, leaves, and moss were 
positioned in similar ways to provide hiding 
places visible to the public. 

Despite these modifications, at times the 
frogs were difficult to see. Their brown, gray, 
and orange coloration provided excellent 
camouflage among the similarly colored 
stones. The zoo staff eventually agreed that 
careful scanning of the exhibit was part of the 
visitor's educational experience. 

Because of their sympatric relationship in 
the wild (Stebbins 1954) an adult female 
Rhyacotriton olympicus shared the exhibit 
with A. truei frogs and tadpoles for more than 
a year. 

Mortality. No adult frogs died during the 
study period. Two juvenile males died two 
months after capture without having eaten. 
Three larvae also succumbed within two 
months of capture. A two-month-old frog that 
metamorphosed from a captive larva died 
without having eaten. Almost a year after 
their capture, 15 larvae died after algae-
covered rocks from a migratory waterfowl 
pond and from a zoo exhibit housing North 
American river otter (Lutra canadensis) were 
introduced into the larval holding tank. All 
died within 24 hours. Cause of death was not 
clinically determined. 

Breeding. A. truei are typical anurans in 
that they are solitary most of the year. How-
ever, males and females may be found 
together during the fall breeding season 
(Wernz 1969), and Brown (1975) reports find-
ing aggregations of females in July, at time of 
oviposition. Accordingly, males and females 
were housed separately. 

When the adult males in the exhibit tank 
showed advanced development of transitory 
sexual characteristics, adult females were 
introduced. These characteristics included a 
series of small dark spines on the sides of the 
pectoral region, a rim of small dark tubercles 
on the edge of the lower jaw, the swelling of 
the forearm to two-to-three times its normal 
size and the appearance of large black horny 
pads on the inner palmar tubercle and the 
inner forearm (Gaige 1920; Noble and Put-
nam 1931; Metter 1964a; and Daugherty and 
Sheldon 1982a). Male and female frogs were 
introduced in the exhibit because it provided 
the best conditions for observation. 
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Figure 1. Percent of offered food items eaten 
by tailed frogs. Test for significance of differ-
ences between two proportions. Z = 2.24, 
when p < .05. SP, spiders; CR, crickets; MW, 
mealworms; WML, wax moth larvae; FF, flesh 
fly larvae; SB, sow bugs. 

Three to four female Ascaphus were intro-
duced into the enclosure at a time, and any of 
four behaviors resulted: 1) males and females 
ignored each other, 2) a male attempted to 
amplex a female but the female was not 
receptive, 3) a male inguinally amplexed a 
female but intromission did not occur, and 4) 
a male inguinally amplexed a female and 
intromission occurred. Females were never 
observed to initiate any contact behavior. 

Mating occurred in accordance with re-
corded observations (Noble and Putnam 
1931; Metter 1964b). At time of mating the 
external extension of the male's cloaca ex-
tended forward under the abdomen. The 
"tail" was maintained in this position by being 
engorged with blood, giving it a purplish 
appearance, and by two postpubal cartilages 
found in no other anuran (Noble 1931). When 
the male frog was successful in interlocking 
his arms around the female's pelvic region 
she assumed a sitting position with her legs 
drawn up. In this embrace the male was able 
to insert his cloacal appendage into the cloa-
cal opening of the female. 

Males with fully developed seasonal sexual 
characteristics were observed attempting to 
amplex juvenile and other adult male Asca-
phus as well as the adult Rhyacotriton shar-
ing the exhibit (Metter 1964b). An amplexed 
pair often attracted other males which 
attempted to amplex any part of the mating 
couple's bodies they could grab, sometimes 
holding on and dragging or being dragged 
around the tank for several hours before 
releasing their grips. 

Pelvic amplexus with intromission was 
observed with three different pairs of frogs. 
These embraces were maintained for 28, 78, 
and at least 144 hours. 

Mating pairs were occasionally handled to 
determine intromission and for photographic 
sessions to document these behaviors. The 
females often tried to jump away, dragging 
the amplexing males with them, but these dis-
turbances did not cause the animals to break 
am plexus. 

The first frog to metamorphose from a wild 
caught larva was a male which spent its entire 
captive life. 22 months, in the exhibit. This 
particular frog was more tolerant of light, 
noise, and other disturbances caused by cap-
tivity than wild caught adults. Also, it was 
often quite active in the daytime. The only 
time it was exposed to a female A. truei was 
when the latter were introduced into the tank 
for breeding. In the first year of its life, during 
these introductions, this frog hid and did not 
approach the females. It began to develop 
transitory sexual characteristics at 16 months. 
At 20 months it actively pursued adult female 
frogs and attempted amplexus with whichever 
part of the female's body was grabbed first. 
However, it has yet to be observed success-
fully amplexing an adult female. 

Daugherty and Sheldon (1982a) stated that 
male A. truei do not show full development of 
skin tubercles (secondary sexual characteris-
tics) until four years of age. It is well estab-
lished that some mammals and reptiles can 
become sexually mature at an earlier age in 
captivity than in the wild (Hediger 1950; Klei-
man 1975; Martin 1978). Although this phe-
nomenon has not been proven for amphibi-
ans, our data suggest it may well exist for 
these animals as well. 
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CONCLUSIONS 

This project resulted in the successful 
maintenance and exhibitry of Ascaphus truei 
in a zoological park. The husbandry tech-
niques included clean, clear, cold, moving 
water; a relatively disturbance-free existence; 
varied food items providing adequate nutri-
tion; a fairly constant forest-like environment; 
uncrowded housing conditions; a natural 
photoperiod; and the keeping of concise 
records. 

Because of their propensity to hide and 
their lack of sustained activity, the unique-
ness of A. truei is frequently not appreciated 
by the casual observer. Serious and inter-
ested zoo visitors, however, find the exhibit 
fascinating. 

The production of eggs has not yet 
occurred, though several frogs bred readily. 
Ascaphus can be induced to ovulate by injec-
tion of amphibian pituitary gland extract or 
human chorionic gonadotropin (Noble and 
Putnam 1931; Wernz and Storm 1969; Brown 
1975). It was hoped that by closely duplicat-
ing the frogs' natural habitat that eggs would 
be laid without the use of chemical stimu-
lants. Though this has not happened as yet, 
further investigation is ongoing. 
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LIFE HISTORY 
NOTES 

LIFE HISTORY NOTES is analagous to 
Geographic Distribution. Individual notes are 
to concern only one species, and authors are 
requested to choose a keyword which BEST 
describes the nature of their note (e.g., 
Reproduction, Coloration, Morph-
ology, etc.). Figures are permissible to illus-
trate any data, but should REPLACE words 
rather than embellish them. Reports of clutch 
or litter size should include snout-vent and 
total lengths of females. The section's intent 
is to convey information rather than demon-
strate prose. Articles will still be reviewed and 
edited prior to acceptance. 

General format is: SCIENTIFIC NAME in 
caps. (Common Name in parentheses - use 
Collins, et al. 1982. STANDARD COMMON 
AND CURRENT SCIENTIFIC NAMES FOR 
NORTH AMERICAN AMPHIBIANS AND REP-
TILES, for North American forms). KEYWORD 
in caps. Data on the animal (references may 
be briefly cited in text - DO NOT include 
complete literature reviews - use summary 
articles wherever possible). Place of deposi-
tion or intended deposition of specimen(s) 
and catalog number(s). Then, skip a line and 
close with Submitted by (Name(s) in caps) 
(addresses). Recommended citation for items 
appearing in this section is as for Geographic 
Distribution notes. 

Please submit Life History Notes in the 
standard format directly to the SECTION 
EDITOR to avoid delays in publication: Bern 
W. Tryon, Knoxville Zoological Park, Box 
6040, Knoxville, Tennessee 37914, U.S.A. 

CAUDATA 
AMPHIUMA MEANS (Two-toed Amphiuma). 
REPRODUCTION. Salthe (1973. Cat. Amer. 
Amphib. Rept.:148.1-148.2) found few records 
regarding size of Amphiuma means at repro-
ductive maturity and clutch size. Weber (1944, 
Copeia 1944:61-62) found a small (39 cm) A. 
means coiled around a clutch of 49 eggs, the 
smallest reproductive female and the smallest 
clutch recorded for this species. 

A brooding female A. means and her eggs 
were accidentally dislodged from within a 
hollow log in Effingham Co., Georgia on 12 
September 1983. The attended nest was 
located in a low place in a dry cypress-tupelo 
swamp which typically floods with the onset 
of winter rains and dries completely each 
summer. The amphiuma was coiled around 
33 eggs, many of which ruptured when the 
log was opened. The extruded embryos 
closely resembled the newly hatched amphi-
umas described by Weber. Two of the intact 
eggs hatched in the laboratory two days later, 
after being immersed in tap water overnight; 

Herp Review 16(2), 1985 	 51 



FOR THE AMATEUR 
OR THE PROFESSIONAL 

SUITABLE FOR SNAKES, LIZARDS, TARANTULAS, MANY SMALL PETS 

• Durable ivory ABS plastic construction, un - 
breakable under normal usage. 

• 3/16" thick clear plastic sliding door for 
durability and unobstructed viewing. 

• Sloping front for easy observation. 
• No seams: all corners are rounded to facilitate 

ease in cleaning and provide freedom from 
mites. 

• Odorless and stain resistant. 
• Door and cage drilled on each end for padlock 

or pin for security. Doors and cages are 
template drilled for interchangability between 
cages. Door holes match cage holes no matter 
how plastic door inserted. 

• Top venting can be used for lighting or 
temperature control. Cage easily heated by 
resting on heat pad or using stick-on type 
aquarium heaters. 

• Flat back allows standing cage upright for 
reptile privacy if desired. 

• Tapered form allows stacking one inside 
another to reduce storage area. 

24" Reptile Cage 
	

$29.95 
24" Wide, 12 1/2 " High, 121/2 " Deep 

Approx. 250 sq. in. floor area 
Single Vent 

36" Reptile Cage 
	

$53.95 
36" Wide, 18" High, 19" Deep 
Approx. 580 sq. in. floor area 

Double Vent 

Prices include freight charges and are shipped via 
UPS. Please send check or money order. Kansas 
Residents add 3% sales tax. COD shipments 
made adding shipping and COD charges, $10.00 
deposit required with order. 

Institutions, zoos. and pet dealers are invited to 
write on letterhead for quantity prices. 

-&-N)NEODES 
PLASTICS INC 

TWIN RIVERS INDUSTRIAL PARK 

P 0 BOX 371- NEODESHA. KS 66757 

A/C 316 325.3096 

52 	 Herp Review 16(2), 1985 



the embryos were therefore at hatching stage 
when discovered. 

The adult (total length = 36.9 cm; snout-
vent length = 28.9 cm) is the smallest repro-
ductive female A. means on record. In addi-
tion, her clutch is the smallest recorded for 
the species. 

The female amphiuma and nest contents 
were preserved and deposited in the Savan-
nah Science Museum Herpetology Collec-
tion (SMM 10456). 

Submitted by CHARLES W. SEYLE, JR., 
Savannah Science Museum, 4405 Paulsen 
Street, Savannah, Georgia 31405, U.S.A. • 

NECTURUS MACULOSUS (Mudpuppy). 
JUVENILE ECOLOGY. During the course of 
a snorkel survey of chestnut lamprey, Ichthy-
omyzon castaneus, at the Larsen Road bridge 
crossing of the Namekagon River, Sawyer 
County, Wisconsin (T-42N,R-8W, Sec. 16) on 
16 September 1982, we discovered a female 
Necturus maculosus (total length = 24.5 cm; 
snout-vent length = 16.5 cm) with approxi-
mately 30-40 juveniles (mean total length = 31 
mm, range = 29-32 mm, n = 17). All were 
located beneath a partially embedded con-
crete block at a depth of approximately 0.3 m 
in an area generally characterized by swift 
current, low turbidity, and abundant rubble 
and boulders over a gravel and sand bottom. 
The adult made no effort to escape and was 
easily captured with a handnet. The juveniles 
lay motionless on the bottom next to pieces of 
debris, swimming only to avoid the net; light 
dorsolateral striping on a dark background 
made individuals difficult to distinguish from 
the substrate (see Bishop 1926 N.Y. State 
Mus. Bull. 268:5-60 for illustrations). 

The juveniles' mean total length, dorsolat-
eral striping, and lack of conspicuous yolk 
correspond to the stage of development 
attained by captive-reared specimens at least 
25 days after hatching (Bishop op.cit.). Since 
Bishop observed hatching in mid-July, it is 
clear that the Namekagon specimens either 
hatched at a later date or grew more slowly 
than his New York specimens. Occurrence of 
juveniles in the presence of an adult female, 
which had an empty gastrointestinal tract, 
suggests the possibility of maternal guarding 
of offspring for some time subsequent to 
hatching. Our observations indicated that 
juveniles are subject to predation; specimens 
allowed to drift in the current were consumed 
readily by common shiners, Notropis cornu-
tus, and hornyhead chubs, Nocomis bigutta-
tus. Similarly, Shoop and Gunning (1967, 
Copeia 1967:732-737) reported predation by 
fish on juvenile N. beyeri. 

The stomach contents of 16 juveniles pre-
served in formalin (Table 1) provide informa-
tion on the first exogenous food of mud-
puppies, since yolk is present in smaller 
individuals (Bishop op. cit.). All 16 individuals 
contained food, and all food items were of 
types expected in a benthic crevice micro-
habitat. Early instars of aquatic insect larvae 
were the most important food item in terms of 
relative size, frequency of occurrence among 
stomachs, and numbers. Some small sand 
grains and algal filaments were ingested 
incidentally (e.g., some were clutched in the 
claws of insect larvae), but the relative size of  

some larger particles was such that they 
probably were ingested intentionally (per-
haps mistaken for living prey when moving in 
a current). 

Table 1. Stomach contents of 16 juvenile Necturus 
maculosus. All stomachs contained food. 

Number 

Number 
of 

stomachs 

Chironomid larvae 8 6 
Dipteran pupae 1 1 
Hydropsychid larvae 7 7 
Mayfly naiads 4 2 
Unidentified insect 

fragments 11 
Hydrocarinids 15 9 
Algal filaments 3 
Sand grains 11 

The adult and 16 juveniles analyzed for 
stomach contents in this study have been 
deposited in the University of Wisconsin-
Madison Zoological Museum (H22546). 

Submitted by PHILIP A COCHRAN, Div-
ision of Natural Sciences, St. Norbert Col-
lege, De Pere, Wisconsin 54115, and JOHN D. 
LYONS, Center for Limnology, University of 
Wisconsin, Madison, Wisconsin 53706, 
U.S.A. • 

SAURIA 
HELODERMA SUSPECTUM CINCTUM 
(Banded Gila Monster). PATTERN/COLORA-
TION. On 14 August 1982, a Banded gila 
monster (Heloderma suspectum cinctum) 
was captured near a black basaltic lava flow, 
10 km northwest of St. George, Washington 
County, Utah (total length = 424 mm; SV = 290 
mm; mass = 273 g). The pattern and colora-
tion of this lizard differ from the original de-
scription of H. s. cinctum given by Bogert and 
del Campo (1956. The Gila monster and its 
allies. Bull. Amer. Mus. Nat. Hist. 109:1-238). 

The dorsal pattern of H. suspectum cinc-
tum typically includes four black chain-like 
double crossbands on a flesh-colored back-
ground; the pattern of the crossbands 
changes very little from hatchling to adult. 
The crossbands break up during maturation 
to form a reticulate pattern in the southern 
subspecies, H. s. suspectum (Bogert and del 
Campo 1956. op. cit.). In addition to the 
ontogenetic pattern changes noted by these 
authors, they also found a latitudinal gradient 
in color of the helodermatids wherein the 
lightest individuals were found in northern-
most populations from Utah and Nevada. 

In typical specimens from Utah the width of 
the black crossbands (hence the percentage 
of black color) is variable but flesh color, not 
black is the predo .minant color. In the speci-
men reported herein the pattern is reversed; 
black is the predominant color with some 
semblance of salmon colored bands on this 
black background (Figure 1). The color in this 
lizard is more "salmon color" than the "flesh 
color" of typical Utah gila monsters. (Colors 5 
and 6 respectively in the Naturalist's Color 
Guide, Smithe 1975. Naturalist's Color Guide, 
Amer. Mus. Nat. Hist., New York). 

Figure 1. Dark coloration in Heloderma sus-
pectum cinctum from southwestern Utah 
(bottom) contrasted with typical pattern in 
this northern subspecies (top). 

This specimen is being maintained at Utah 
State University as part of a current study on 
H. suspectum cinctum from Utah. As of 
November 1984 (total length = 425 mm; SV = 
290; mass = 430 g) no changes in its pattern or 
coloration have been noted. 

Black basaltic lava flows are a common 
geomorphic feature within the range of H. 
suspectum cinctum in Utah and these lizards 
often use the lava rocks for shelters (personal 
observation). Numerous desert reptiles are 
closely color-matched to their habitat back-
ground, including lava (Norris 1965. pp. 162-
229. In: W. W. Milstead, ed. Lizard Ecology: A 
Symposium, Univ. of Missouri Press, Colum-
bia, Missouri). A local former collector and 
Andrew Barnum of Dixie College, St. George, 
Utah have also infrequently observed this 
dark phase of H. suspectum cinctum in 
southwestern Utah. 

The observations of Bogert and del Campo 
(1956. op. cit.) suggest that gila monsters 
from the northern extent of the species range, 
i.e., southwestern Utah, should show the 
lowest percentage of black color. Sightings 
of dark individuals from Utah suggest that in 
addition to the broad latitudinal trends dis-
cussed by these authors, other factors, e.g., 
selection to match background coloration of 
local habitat features, may also influence the 
pattern and coloration of this species. 

My thanks to J. Glenn and J. A. MacMahon 
for their helpful comments on the manuscript. 
Financial support was provided by Utah State 
University Department of Biology and Ecol-
ogy Center, Utah Division of Wildlife Resour-
ces Nongame Section, Utah Audubon Socie-
ty, and a Sigma Xi Grant in Aid. 

Submitted by DANIEL BECK, Department 
of Biology and Ecology Center, UMC 53 Utah 
State University, Logan, Utah 84322, 
U.S.A. • 
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Table 1. Incidence of Cactus Spines on Red-lipped Lizards. 

SCELOPORUS UNDULATUS ERYTHRO-
CHEILUS (Red-lipped Lizard). INJURIES. 
Red-lipped lizards are common rock dwellers 
that inhabit the Black Mesa region of extreme 
northwestern Cimarron Co., Oklahoma. They 
are typically found on the sandstone forma-
tions and large pieces of lava surrounded by 
clumps of dense vegetation consisting of 
mesquite (Prosopis glandulosa), hackberry 
(Celtis reticulata), shrubby oaks (Quercus 
spp.), and prickly pear cactus (Opuntia spp.). 
Lizards spend a substantial portion of their 
time on the rocks basking, displaying, or rest-
ing in the shaded crevices, and are often 
observed on the ground under the vegetation 
during late morning hours. 

During June 1983, sixty adult red-lipped 
lizards from the Black Mesa region were col-
lected and examined. Eleven of the lizards 
had cactus spines in their forelimbs, particu-
larly the toes. Twenty-one fresh wounds and 
scars were observed on the venter of the 
limbs and body. Cactus spines (2 mm to 16 
mm in length) were removed from each of 
these injuries (Table 1). Fifteen of the cactus 
spines were embedded in or beneath the skin. 
Five spines penetrated muscle and were in 
the forelimbs, including a 6 mm spine that 
protruded completely through the brachium. 
In another lizard, a 16 mm spine was lodged in 
the abdomen. Scar tissue surrounded the 
exposed portion of this spine indicating that 
the lizard had been carrying it for an extended 
period. Despite this, the lizard looked healthy 
as did the other ten lizards carrying spines. 

Cactus spine injuries could have occurred 
during aggressive interactions, escape from 
predators, or while feeding. The first two 
explanations seem unlikely. First, female red-
lipped lizards do not exhibit the aggressive 
behavior of males (Ferner 1976, Am. Midl. 
Nat. 96:291-302). Therefore, injuries should 
be more prevalent on males if acquired while 
fighting, but this was not observed (X 2  = 0.82, 
df = 1, p > .10). Second, lizards climbing over 
cacti while escaping predators should have 
cactus spines randomly located in the ante-
rior and posterior halves of the venter. Spines 
were found significantly more often in the 
anterior (X 7  = 5.64, df = 1, p > .05). Thus, 
cactus spine injuries probably occur while 
lizards are picking food items off the cacti. 
This is further supported because 14 of the 16 
anterior spines were in the chin and distal 
regions of the forelimbs. 

Submitted by JAMES J. KRUPA, Depart-
ment of Zoology, University of Oklahoma, 
Norman, Oklahoma 73019, U.S.A. • 

Spine Location 
on Venter 	Spines per 
	  Individual 

Anterior 	Posterior 	Mean 
Half 	 Half 	(Range) 

SERPENTES 

ATRACTASPIS ENGADDENSIS ('En Gedi 
Mole Viper). OPHIOPHAGY. Feeding habits 
of Israeli reptiles are poorly known because 
local herpetologists seldom examine the 
stomach contents of freshly captured speci-
mens. In captivity Atractaspis engaddensis 
Haas readily eats skinks and juvenile rodents 
(Kochva pers. comm.; Mendelssohn pers. 
comm.). 

A live specimen of A. engaddensis caught 
at Tequa', southern Judean Hills, on 31 May 
1984 by two soldiers (who were bitten) was 
sent for identification to the Department of 
Zoology from the Hadassa Hospital on Mt. 
Scopus (Drs. D. Gilon and E. Raz). After 
being removed from the transportation con-
tainer the specimen (328 mm TL) regurgi-
tated a little-digested colubrine snake, Eiren-
sis coronelloides (Jan) (239 mm TL; 73% of 
the predator's length). Both specimens are 

Figure 1. Atractaspis engaddensis (HUJ-R 
16392) and the Eirensis coronelloides (HUJ-
R 16391) which it regurgitated (photographed 
on 8 June 1984 before preservation, after hav-
ing been frozen, by A. Niv and the submittor). 
Scale bar, 1 cm. 

preserved in the Zoological Museum of the 
Department of Zoology, Hebrew University of 
Jerusalem (HUJ-R 16391 and 16392) (Figure 
1) . 

African species of Atractaspis are known to 
eat snakes in addition to skinks and rodents 
(FitzSimons 1962, Snakes of Southern Africa, 
Purnell, Cape Town; Pitman 1974, A Guide to 
the Snakes of Uganda, Wheldon & Wesley, 
Codicote). Interestingly the prey species in 
the present case, E. coronelloides, is sus-
pected of possessing ophiophagous inclina-
tions (pers. obs.). 

Submitted by YEHUDAH L. WERNER, 
Department of Zoology, Hebrew University of 
Jerusalem, 91904 Jerusalem, Israel. • 

CANDOIA CARINATA (Solomon Island Boa). 
OPHIOPHAGY. Candoia carinata feeds on 
small lizards, frogs, birds, and rodents. Ophi-
ophagy has not been reported to occur in the 
genus Candoia. J. Fauci (pers. comm.) 
informed me that a captive Candoia carinata 
paulsoni consumed a juvenile Madagascan 
boa (Acrantophis dumerili). A similar inci-
dent of ophiophagy in another captive C. car-
inata is of interest. 

A juvenile (ca 20.0 cm), captive-born female 
C. carinata was acquired on 13 April 1972. 
The specimen fed aggressively on new-born 
mice initially, and larger mice were consumed 
as growth occurred. 

In the summer of 1976 the specimen (then 
ca 45 cm) and an adult (51 cm) Pacific rubber 
boa (Charina bottae bottae) were transferred 
to a 10 gallon aquarium. Continued observa-
tion showed no agonistic behavior between 
these specimens. 

During the early morning of 8 July 1979, the 
C. carinata killed and ate the C. bottae. At the 
time, the former was about 62 cm, and the 
latter approximately 53 cm in length. 

Submitted by SCOTT J. MICHAELS, Col-
lege of Veterinary Medicine, University of Illi-
nois, Urbana, Illinois 61801, U.S.A. • 

HYPSIGLENA TORQUATA OCHRORHYN-
CHA (Spotted Night Snake). BEHAVIOR. 
Snakes display a variety of antipredator 
behaviors including body inflation, tail dis-
plays, balling and others (Greene 1973. J. 
Herpetol. 7:143-161; Carpenter and Ferguson 
1977. pp. 335-554, Biology of the Reptilia, 
Academic Press, NY). Hypsiglena torquata is 
a rear-fanged colubrid known to flatten the 
head and posterior body in response to preda-
tors (Carpenter and Ferguson 1977; Dundee 
1950. Herpetologica 6:28-30). The notes 
presented here describe predator defensive 
behavior unreported for this species. 

Number 
	

Number 
	

Percent 
of 
	

with 
	

with 
Lizards 
	

Spines 
	

Spines 

Males 32 7 21.9 7 0 1.0 
Females 28 4 14.3 9 5 3.5 (1-7) 
Total 60 11 18.3 16 5 1.9 (1-7) 
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its 

Figure 1. The everted hemipenal coverings on 
the shed skin of a male Lampropeltis alterna. 

An adult male (249 mm SVL) was found 24 
April 1976 under a piece of cardboard in a 
desert flatland creosote bush community, 11 
km NE Scottsdale, Maricopa County, Arizona. 
When uncovered, he exhibited flattening of. 
the head as previously reported (Dundee 
1950). In addition, he attempted to escape by 
fleeing, but, when restrained by holding the 
posterior body, he coiled and writhed in a 
rhythmic manner, moved the tail in exagger-
ated lateral movements and attempted to hide 
his head under a body coil. This behavior 
continued as long as he was disturbed, but, if 
left unmolested for more than one minute, he 
uncoiled and crawled away. This sequence of 
behavior was observed several times. When 
picked up, the snake discharged the contents 
of his cloaca. At no time did he attempt to bite. 
These observations correspond to the stereo-
typed actions numbered 24, 49, 58, 98 and 102 
listed for snakes by Carpenter and Ferguson 
(1977). I interpret these behaviors as attempts 
to divert the predator attack to the tail where 
the predator may receive a cloacal discharge 
or cause tail autotomy. 

Submitted by JOSEPH C. MITCHELL, 
Department of Biology, University of Rich-
mond, Richmond, Virginia 23173, U.S.A. • 

LAMPROPELTIS ALTERNA (Gray-banded 
Kingsnake). AN UNUSUAL SLOUGH. On 10 
July 1983, a captive-born and raised male 
Lampropeltis alterna (864 mm total length, 22 
months old) shed his skin after a normal 
opaque cycle. While removing the freshly 
molted skin from this animal's enclosure and 
inspecting the shed, one of us (MWH) 
observed that the shed skin had attached to it 
what looked like replicas of both the snake's 
hemipenes. The hemipenis "copies" were 
firmly attached to the vent and were in the 
normal position for these organs. While the 
molted skin was still moist the replicas were 
pliable. The base of each measured approxi-
mately 3 mm in girth and tapered out to a 
pointed end 16 mm long with no barbs or 
other visible protrusions. After several days 
of drying, the two replicas decreased in cir-
cumference and in length and were 10 mm for 
the left and 13 mm for the right. The total 
length of the dry molted skin was 914 nim. 
After observing hundreds of molted skins 
over the years we have never before seen a 
molted skin with abnormal attachments such 
as these, nor have we read any literature 
reporting such an occurrence. Fred B. An- 

tonio of Gainesville, Florida inspected the 
skin and suggested that the two attachments 
could be from the anal glands, but this he had 
also never previously observed. The molted 
skin was destroyed by ants before other 
observations could be made to more com-
pletely describe these structures. Photo-
graphs were made of the shed before its loss 
(Figure 1). 

Submitted by MICHAEL W. HAMMOCK, 
Rt. #1, Wallace Road, Luttrell, Tennessee 
37779 and GORDON M. BURGHARDT, 
Departments of Psychology and Zoology, 
University of Tennessee, Knoxville, Tennes-
see 37996, U.S.A. • 

NERODIA RHOMBIFERA (Diamondback 
Water Snake). COLORATION. Although 
instances of albinism in snakes are abundant 
and have been summarized by Dyrkacz (1981. 
Recent instances of albinism in North Ameri-
can amphibians and reptiles. SSAR Herp. 
Circular #11. pp. 1-32), records of other color 
aberrations without pattern changes are more 
rare. Hudson and Carl (1983. Coluber con-
strictor flaviventris Eastern Yellowbelly Racer. 
Coloration. SSAR Herp. Review 14(1):19) 
described specimens with yellow-orange 
ground color and orange markings. French 
(1981. Albinistic northern water snake in Ala-
bama. SSAR Herp. Review 12(1 ):7) and Freed 
(1983. Nerodia erythrogaster flavigaster Yel-
lowbelly Water Snake. Coloration. SSAR 
Herp. Review 14(3):75) described amelanistic 
water snakes (Nerodia sipedon pleuralis and 
N. erythrogaster flavigaster, respectively, 
both of which had pink to red eyes and flesh 
tone to tan for ground color and blotches. 

On 20 August 1984 a litter of 23 N. 
rhombifera born in captivity to a normal 
mother captured in the St. Francis River bot-
toms, E. Paragould, Greene Co., Arkansas, by 
Mr. Ralph Routon, included five amelanistic 
neonates. Measurements made on 28 Sep-
tember were: male - 235 mm snout-vent/77 
mm tail; females - 220/68, 230/68, 250/68, and 
232/67. All snakes shed between 27 and 31 
October. The pattern of all five neonates was 
normal, but color ranged from a yellowish-
tan ground color with dark tan blotches to a 
tan ground color with brown blotches. The 
venters were light yellow with light brown tri-
angular spots, except in one of the darker 
individuals, where it was almost uniformly 
yellowish-tan. Labials were almost totally yel-
low, and eyes were lightly pigmented, but 
slightly pink. Two snakes were of the lightest 
shade described, one was intermediate, and 

Figure 1. Juvenile amelanistic Nerodia rhom-
bifera from Greene Co., Arkansas. Photo by 
Ray Burkett. 

two were darker. The remaining littermates 
were of the normal dark gray to black colora-
tion. Specimens are in the Memphis State 
University reptile and amphibian collection 
(Catalog numbers to be assigned). 

Submitted by RAY D. BURKETT and 
JAMES A. HUGGINS, Department of Natural 
Sciences, Shelby State Community College, 
P.O. Box 40568, Memphis, Tennessee 38174-
0568, U.S.A. • 

NERODIA RHOMBIFERA (Diamondback 
Water Snake). TWINNING. A Siamese twin N. 
rhombifera was born on 24 August 1984 to a 
female captured by Mr. Ralph Routon, in the 
St. Francis River bottoms, E. Paragould, 
Greene Co., Arkansas. The snakes were 
joined ventrally from just inferior to the heart 
of the smaller individual and just superior to 
the heart of the larger individual to just super-
ior to the ovaries of the larger individual. 
Deterioration of soft parts of the smaller indi-
vidual, which was dead at birth, made deter-
mination of the inferior point of separation 
impossible. The snakes measured approxi-
mately 145/48 mm (snout-vent/tail) and 
100/32. The position of each can be seen in 
Figure 1. 

Twinning and anomalous births are not 
uncommon in snakes; one recent report on a 
Python (Clark and Tytle 1983. Python moiu-
rus bivittatus (Burmese Python). Morphol-
ogy. SSAR Herp. Review 14(4):121) included 
both twinning and a dicephalic individual. 
Belfit and Nienaber (1983. A dicephalic king-
snake (Lampropeltis getulus yumensis) from 
Arizona. SSAR Herp. Review 14(1):9) reported 
on a dicephalic kingsnake and reviewed the 
literature on other instances of dicephaly. 
This is the first instance known to us of Sia-
mese twinning in N. rhombifera. The speci-
men is in the reptile and amphibian collection 
at Memphis State University (Catalog No. will 
be assigned). We wish to thank Dr. Laverne 
Gurley for her time and effort in producing 
radiographs of the specimen. 

Submitted by RAY D. BURKETT and 
JAMES A. HUGGINS, Department of Natural 
Sciences, Shelby State Community College, 
P.O. Box 40568, Memphis, Tennessee 38174-
0568, U.S.A. • 

Figure 1. Negative print of a radiograph of 
Siamese twin Nerodia rhombifera, from 
Paragould, Greene Co., Arkansas. Photo by 
Ray Burkett. 
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I. 

NOTECHIS SCUTATUS (Australian Tiger 
Snake). FEEDING BEHAVIOR. Shine and 
Covacevich (1983. J. Herpetol. 17:60-69) 
reported "unlike other Australian elapids, 0. 
fOxyuranus] scutellatus do not retain their 
initial hold on the prey until struggling ceases: 
the prey is released instantly after the strike." 
They then suggest that this "strike and 
release" feeding behavior is an adaptation to 
mammalian prey. Observations on captive 
tiger snakes support this suggestion. 

Tiger snakes normally feed on both mam-
malian and amphibian prey (Shine 1977. Can. 
J. Zool. 55:1118-1128). During 1968-69 large 
numbers of tiger snakes (up to 30) were main-
tained in captivity at the University of New 
England, on a diet of live laboratory mice. 
Several hundred feeding episodes were 
observed over that period, involving about 50 
individual animals. All snakes fed by "strike 
and release" behavior, and then, usually after 
a delay of about five minutes, followed the 
scent trail of the bitten mouse. 

During 1971 a litter of 16 tiger snakes was 
maintained for three months on a diet of 
frogs. These animals did not release after 
striking the prey. An individual adult Notechis 
fed frogs in captivity fed in the same way. A 
wild tiger snake observed eating a frog sim-
ilarly did not release the frog after capture 
(Heatwole et al. 1973. Hiss News-J 1:113). 

These observations are consistent with the 
theory that tiger snakes employ "strike and 
release" feeding behavior for mammalian 
prey, and the more common "strike and hold" 
behavior for frogs. The former behavior "may 
be an adaptation to the retaliatory ability of 
mammalian prey" (Shine and Covacevich op. 
cit.). The high metabolic rate of mammals 
apparently allows the "strike and release" 
behavior to be successful (mice bitten by cap-
tive tiger snakes usually travelled less than a 
metre), whereas the lower metabolic rate of 
amphibians may allow prey to move further 
before death. That frogs presumably leave a 
discontinuous scent trail may also be a factor 
in the development of different feeding 
strategies for different prey. 

Submitted by GEOFFREY J. WITTEN, 
Department of Anatomy and Physiology, 
Phillip Institute of Technology, Plenty Road, 
Bundoora, Victoria, 3083, Australia. •  

noticed to fade with each ecdysis. In 1985, the 
snake is still leukistic (Figure 1). The only 
remaining pigment is in the dark eyes, an 
incomplete spearpoint pattern covering the 
top of the head (Figure 2) and scattered over 
the tongue. Small dark flecks have recently 
begun to appear caudal to the head on the 
dorsum where the snake had previously been 
pure white. The snake is now 2.5 m long and is 
being maintained in a private collection for 
breeding purposes. 

The examination of skin biopsies failed to 
reveal any significant abnormalities other 
than the lack of pigment. Possible etiologies 
include an acquired or hereditary metabolic 
defect and idiopathic causes. Nutritional 
deficiencies are unlikely to be a factor due to 
the snake being fed whole prey animals. 
Inflammatory disease involving the basal cell 
layer which contains the chromatophores 
could cause pigment loss, but no evidence of 
inflammation was seen in the skin biopsies. 
Pope (1965. The Giant Snakes, Alfred A. 
Knopf, New York) shows a photograph of a 
leukistic Python molurus molurus that is 
white with dark eyes and no trace of a pattern, 
but gives no data concerning that snake. 

Submitted by STEVE BARTEN, 216 W. 
Tower Drive, Barrington, Illinois 60010, 
FREDRIC FRYE, 741 Plum Lane, Davis, Cali-
fornia 95616, RICHARD EVANS, Ralston Pur-
ina, Checkerboard Square, St. Louis, Mis-
souri 63164 and PETER IHRKE, University of 
California, School of Veterinary Medicine, 
Davis, California 95616, U.S.A. • 

Figure 1. An almost completely leukistic 
Python molurus bivittatus. 

Figure 2. The same snake showing the 
remaining pigment on the head and neck. 

SISTRURUS CATENATUS CATENATUS 
(Eastern Massasauga). PATTERN. An aber-
rantly patterned Sistrurus c. catenatus was 
captured on 9 July 1979 just north of the 
mouth of Twelve Mile Bay, Parry Sound Dis-
trict, Ontario, Canada (45° 06' N. Lat., 80° 04' 
W. Long.). Probably in its second summer, 
the snake was closely examined but escaped 
before being sexed and measured. Scutella-
tion appeared normal, however the specimen 
was atypical in having several dorsal blotches 
merged together to form longitudinal stripes 
(Figure 1). 

Gloyd (1935. Pap. Mich. Acad. Sci., Arts 
Lett. 20:661-668 and 1958. Bull. Chi. Acad. 
Sci. 10(12):185-195) and Nickerson and Mays 
(1968, Wasmann J. Biol. 26(1):125-131) dis-
cuss color and pattern aberrancies in crotalid 
snakes, including a number of examples of 
striping in normally blotched species. The 
first report of a striped example of the genus 
Sistrurus was by Irwin (1979. Herp. Review 
10(3):85) who described a striped S. c. terge-
minus from Kansas. This is the first report of a 
striped S. c. catenatus. Color slides of the 
specimen have been deposited at the National 
Museum of Natural Sciences in Ottawa. 

Submitted by MICHAEL J. OLDHAM, Essex 
Region Conservation Authority, 360 Fairview 
Avenue West, Essex, Ontario N8M 1Y6, 
Canada. • 

Figure 1. Partially striped Sistrurus c. 
catenatus. 

PYTHON MOLURUS BIVITTATUS (Burmese 
• python). COLORATION. Albinism is a com- 

monly reported anomaly among reptiles 
(Gilboa and Dowling 1974. HISS Publ. Herp. 
6:1-11). Dyrkacz (1981. SSAR Herp. Circ. No. 

• 11) described captive albino specimens that 
recovered normal pigmentation, indicating a 
metabolic rather than genetic etiology. How-
ever, he did not report the reverse, where 
normally pigmented specimens became albi-
nistic. This note describes a normal Python 
molurus bivittatus that became leukistic at 
two years of age. 

A normally colored hatchling female Python 
molurus bivittatus was purchased from a 
breeder in 1977. The snake remained normal 
for between 1-2 years. Then over the rela-
tively short period of 1-2 months the skin 
pigment faded until the snake was almost 
pure white with no trace of a pattern. A few 
remaining dark spots along the body were 
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AINTES 
INTERNATIONAL JOURNAL OF BATRACHOLOGY 

Founded in Paris in 1982, the "Societe Batrachologique de France (Societe 
pour l'Etude et la Protection des Amphibiens)" is the first society in the world to be 
devoted specifically to batrachology. The promoters of the SBF think that, although 
the study of amphibians has long been included in herpetology, amphibians are 
only distantly related to reptiles and require a specific discipline, namely batracho-
logy; herpetology should be restricted to the study of reptiles. Membership in the 
SBF is open worldwide to anyone interested in amphibians. 

The SBF publishes the new quarterly journal Alytes, which is open to all kinds 
of papers dealing with the amphibians, their systematics, geographic distribution, 
biology and protection. The two official languages of the journal are French and 
English. English abstracts are provided for all papers. 

42 authors from 11 countries contributed the 60 papers which were published 
in the first three volumes of Alytes (1982-1984). These papers cover various fields 
of interest : taxonomy, 19; distribution, 17; conservation, 6; ecology and ecophy-
siology,  , 5; behaviour, 3; others, 10. They deal with amphibians of all parts of the 
world : Europe, 32; Asia, 8; Africa, 4; Australia, 2; America, 1. In these three 
volumes, 13 new names were proposed : 10 new specific and subspecific names 
(Anura, 8; Urodela, 2) and 3 new generic and subgeneric names (Anura, 1; Uro-
dela, 2). 

Subscription to Alytes is independent from membership in the SBF. Subscrip-
tion rates for volume 4 (1985) and for non-Europeans are as follows : 

SBF members 	- Subscription to SBF + ALYTES 	US $ 18 
Non-members 	- Individual subscription to ALYTES  	US $ 12 

Institutional subscription to ALYTES 	US $ 25 
Extra charge for airmail postage of ALYTES 	US $ 	3 

Send orders to Dr. Alain Dubois, General Secretary, Societe Batrachologique 
de France, Laboratoire des Reptiles et Amphibiens, Museum national d'Histoire 
naturelle, 25 rue Cuvier, 75005 Paris, France. 

Payments should be made in US Dollars by checks (payable to "Societe Batra-
chologique de France") or by credit cards (contact the General Secretary for instruc-
tions). 

Please contact the General Secretary for any information on the SBF, back 
issues of Alytes, instructions to authors, etc. 
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TROPIDOCLONION LINEATUM LINEATUM 
(Northern Lined Snake). SIZE. The largest 
specimen recorded for Illinois was 314 mm in 
total length (Smith 1961. The Amphibians 
and Reptiles of Illinois. III. Natur. Hist. Surv. 
Bull. 28, 1-298). 

A female specimen was collected near the 
foundation of a house on South Pasfield 
Street, Springfield, Sangamon County, Illi-
nois, 8 September 1968. The total length was 
432 mm, and the snout-vent length was 378 
mm. This exceeds the record for Illinois by 
118 mm. With the exception of the large size, 
the color, pattern, and scale counts are within 
the accepted range of variation for T. I. line-
atum (Conant 1975. A Field Guide to Reptiles 
and Amphibians of Eastern and Central North 
America. Houghton-Mifflin). 

This specimen was collected by Fred Kin-
caid, Modesto, Illinois, and is deposited in the 
herpetology collection of the Zoology Depart-
ment at the Illinois State Museum, Spring-
field, Illinois (ISM 622123). 

Submitted by EVERETT D. CASHATT and 
WILLIAM J. WEBB, Zoology section, Illinois 
State Museum, Springfield, Illinois 62706, 
U.S.A. • 

TESTUDINES 
CHRYSEMYS PICTA MARGINATA (Midland 
Painted Turtle). SIZE. The largest docu-
mented specimen of this subspecies for the 
Eastern and Central United States had a 
carapace length of 18.7 cm (Conant 1975. A 
Field Guide to Reptiles and Amphibians of 
Eastern and Central North America. Houghton-
Mifflin). The record for the state of Illinois was 
16.6 cm (Smith 1961. The Amphibians and 
Reptiles of Illinois. III. Natur. Hist. Surv. Bull. 
28, 1-298). 

A female specimen was collected while 
crossing Illinois Route 29, approximately 400 
m north of the Springfield city limits near 
Spring Creek, Sangamon County, Illinois, 27 
May 1981, by Ken Pennington of Springfield. 
The carapace is 19.5 cm (straight-line cara-
pace measurement), therefore, it is the largest 
recorded specimen for the East and Central 
United States by 8 mm, and for Illinois by 29 
mm. The other measurements are: carapace 
width, 14.3 cm; plastron length, 17.8 cm; plas-
tron width, 11 cm; shell height, 6.8 cm. Except 
for the large size, the specimen was within the 
range of variation for pattern, color and scu-
tation for C. p. marginata (Carr 1966. Hand-
book of Turtles. Cornell Univ. Press). The 
specimen is deposited in the herpetology col-
lection of the Zoology Department at the Illi-
nois State Museum, Springfield, Illinois (ISM 
622398). 

Submitted by WILLIAM J. WEBB and EVER-
ETT D. CASHATT, Zoology section, Illinois 
State Museum, Springfield, Illinois 62706, 
U.S.A. • 

CLEMMYSMARMORATA (Western Pond Tur-
tle). SIZE. The maximum straight-line cara-
pace length of the Western pond turtle has 
been noted as 180 mm (Ernst & Barbour 1972. 
Turtles of the United States) and 178 mm 
(Stebbins 1966. A Field Guide to Western 

Reptiles and Amphibians). Herein we report 
on an unusually large male taken by Denise 
Brown on 2 July 1984 in the vicinity of Huron, 
Fresno Co., California. Measurements are: 
Straight-line carapace length - 182.20 mm, 
Over the curve carapace length - 179.90 mm, 
Carapace width @ #8 marginals - 145.80 mm, 
Plastron length - 154.74 mm, Mass - 854 g. 

Of 515 turtles of this species measured by 
Holland, only a single specimen exceeds this 
one in size - a female from Klamath Lake, 
California (CAS 44273), with a straight-line 
carapace length of 190.80 mm. Of over 450 
live animals weighed, this turtle exceeds the 
previous maximum recorded mass by 40 g. 
Additionally, this animal has an unusually 
patterned and colored carapace, bearing a 
strong resemblance to that seen in old 
Chrysemys scripta elegans. This pattern was 
noted in less than 1% of the specimens exam-
ined, and is present only in large males. This 
animal is being retained alive in the Roeding 
Park Zoo reptile collection. 

Submitted by SEAN MCKEOWN, Roeding 
Park Zoo, 894 W. Belmont Avenue, Fresno, 
California 93728 and DAN C. HOLLAND, 
Department of Biology, University of Utah, 
Salt Lake City, Utah 84112, U.S.A. • 

GEOGRAPHIC 
DISTRIBUTION 

Herpetological Review publishes brief 
notices of new geographic distribution records 
in order to make them available to the herpe-
tological community in published form. Geo-
graphic distribution records are important to 
biologists in that they allow for a more precise 
determination of the range of a species, and 
thereby permit a more significant interpreta-
tion of the biology of same. 

These geographic distribution records have 
a standard format, and all authors should 
adhere to that format, as follows: SCIEN-
TIFIC NAME, COMMON NAME (as it appears 
in Standard Common and Current Scientific 
Names for North American Amphibians and 
Reptiles, Second edition. Collins, Conant, 
Huheey, Knight, Rundquist and Smith, 1982), 
LOCALITY, (use metric for distances), DATE 
(day, month, year), COLLECTOR(S), VERI-
FICATION BY, PLACE OF DEPOSITION 
AND CATALOG NUMBER (required), COM-
MENTS, CITATION(S), SUBMITTED BY (give 
name and address in full - no abbreviations). 

Some further comments. This geographic 
distribution section does not publish "obser-
vation" records. Records submitted should 
be based on preserved specimens which have 
been placed in a university or museum collec-
tion (private collection depository records 
are discouraged). 

Please submit new geographic distribution 
records in the standard format only to Ellen J. 
Censky, Section of Amphibians and Reptiles, 
Carnegie Museum of Natural History, 4400 

Forbes Avenue, Pittsburgh, Pennsylvania 
15213. Short manuscripts are discouraged, 
and are only acceptable when data cannot be 
adequately presented in the standard format. 

Recommended citation for new distribu-
tion records appearing in this section is: 
Jones, J. 1980. Geographic distribution: Lam-
propeltis triangulum multistrata. SSAR Herp. 
Review 10(1):1. 

ANURA 
ASCAPHUS TRUEI (Tailed Frog). USA: 
CALIFORNIA: Mendocino Co: 3.2 km (by air) 
SE confluence of Elder Creek and south fork 
Eel River on Misery Creek fork of Elder Creek, 
610 m, T22 N, R16 W, Sec 34. 6 July 1984. 
Hartwell H. Welsh, Jr. and Linda LeClaire. 
Verified by Hartwell H. Welsh, Jr. Redwood 
Sciences Laboratory (RSL 1029-33). Dark 
Gulch, 1.2 km N. Albion, Mendocino Co., 
(MVZ 62214) is the southernmost locality for 
the species, and Bury (1968, Herpetologica 
24:39-46) provided an additional Mendocino 
Co. record: both are from Redwood forest 
within 1 km of the coast. The Elder Creek 
population extends the range 19.2 km east 
and confirms the presence of the species in 
the mixed Douglas Fir - hardwood forest. This 
locality is on the North Coast Forest Preserve 
of the Nature Conservancy; they are grate-
fully acknowledged. Contribution No. 30 of 
the Old-growth Forest Wildlife Habitats Pro-
gram, USDA Forest Service. 

Submitted by HARTWELL H. WELSH, JR., 
Redwood Sciences Laboratory, Pacific South-
west Forest and Range Experiment Station, 
USDA Forest Service. 1700 Bayview Dr. 
Arcata, California 95521, U.S.A. • 

CENTROLENELLA EUKNEMOS (Cascade 
Glass Frog). COSTA RICA: PUNTARENAS 
PROVINCE: San Luis Valley, small stream at 
840 m flowing S into Ri6 San Luis, 10° 16'25" 
N, 85°48'24" W. 19 September 1982. M. P. 
Hayes. Verified by J. M. Savage. University of 
Miami Costa Rican Expeditions (CRE 4638-
4640). Known only from three localities in 
Costa Rica and Panama (Savage and Starrett. 
1967. Copeia 1967(3):604-609) and one in 
Colombia (Hayes and Starrett. 1980. Bull. So. 
California Acad. Sci. 79:89-96). Extends the 
range ca 95 km ENE of the Alto La Palma 
locality reported by Savage and Starrett (1967). 

Submitted by MARC P. HAYES, Depart-
ment of Biology, P.O. Box 249118, University 
of Miami, Coral Gables, Florida 33124, 
U.S.A. • 

CAUDATA 
AMBYSTOMA TALPOIDEUM (Mole Sala-
mander). USA: GEORGIA: Bartow Co: 4.5 km 
E-ESE Adairsville, Hwy 1-40. 11 October 1980. 
C. W. Seyle, Jr., J. Godwin and L. Bozeman. 
Savannah Science Museum (SSM 9203). 
Glynn Co: St. Simons Island, Couper Road, 
9.0 km N-NNE Harrington. 10-14 May 1980. D. 
Hamilton and members of SSM Herpetology 
Club. (SSM 8748). Both verified by C. W. 
Seyle, Jr. The Bartow County record is the 
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first for the Ridge and Valley province in 
Georgia and lies ca 125 km NW of other state 
records above the Fall Line (Wharton and 
Howard. 1971. SSAR Herp. Review 3(4):73-
74), and confirms populations in limesinks 
(sagponds) of NW Georgia (Wharton. 1977. 
Natural Environments of Georgia. Georgia 
Dept. Nat. Resources, Atlanta). The Glynn 
County record is the first for a Georgia barrier 
island (Johnson and Hillestad. 1974. Nat'l. 
Park Service Sci. Monogr. Ser. No. 3, Wash. 
D.C.). 

Submitted by CHARLES W. SEYLE, JR., 
Savannah Science Museum, 4405 Paulsen 
Street, Savannah, Georgia 31405, U.S.A. • 

ANEIDES AENEUS (Green Salamander). 
USA: PENNSYLVANIA: Fayette Co: 5.1 km 
WNW town of Mill Run, Morgan Run, 472 m 
(USGS South Connellsville quadrangle, 
1973), 12 July 1984; 3.2 km ENE of Fair-
chance, White Rock Run Hollow, 552 m 
(USGS Brownfield quadrangle, 1973), 28 
October 1984, Collected by Charles Bier. 
Verified by C. J. McCoy. Carnegie Museum of 
Natural History (CM 109010-109011). Extends 
northern range limit 32.5 km NE along Chest-
nut Ridge from the only previous Pennsylva-
nia locality (Richmond. 1952. Ann. Carn. 
Mus. 32:313-318.) 

Submitted by CHARLES W. BIER, Western 
Pennsylvania Conservancy, 316 Fourth Ave-
nue, Pittsburgh, Pennsylvania 15222, 
U.S.A. • 

NECTURUS PUNCTATUS (Dwarf Waterdog). 
USA: GEORGIA: Effingham Co: Ogeechee 
River backwater at SCL RR bridge, 2.3 km W 
Meldrin. 5 September 1983. C. W. Seyle. Veri-
fied by G. K. Williamson. Savannah Science 
Museum (SSM 10407). Extends range approxi-
mately 130 km to the S-SW (Gibbons and 
Patterson. 1978. SRO-NERP-2). This is the 
first Georgia record outside the Fall Line Red 
Hills and Fall Line Sandhills regions, the first 
from the Ogeechee drainage, and confirms 
presence of the species in northern coastal 
Georgia (Conant. 1975. A field guide to rep-
tiles and amphibians of eastern and central 
North America, Houghton Mifflin Co., 429 
PP.). 

Submitted by CHARLES W. SEYLE, JR., 
Savannah Science Museum, 4405 Paulsen 
Street, Savannah, Georgia 31405, U.S.A. • 

SAURIA 
CNEMIDOPHORUS LAREDOENSIS (Laredo 
Striped Whiptail). USA: TEXAS: Starr Co: Rio 
Grande City. 27 October 1929. E. H. Taylor. 
Museum of Natural History, University of 
Kansas (KU 15457, 15462, 15463); 13-15 July 
1930 (KU 13086); 14 July 1930. (KU 6773). E. 
H. Taylor and J. S. Wright. 23 August 1931. 
(KU 15454). Arroyo El Salado, Rio Grande 
City. 16 July 1930. E. H. Taylor. (KU 8980). 
Webb Co: 8 mi from Laredo, Arroyo El Salado. 
15 July 1930. E. H. Taylor. (KU 9000-9002, 
9008, 9010, 9011), (possibly in error; locality 
has not been verified and is probably a lapsus 
for 8 mi S Rio Grande City, Arroyo El Salado, 
Starr Co.). All verified by John W. Wright. 

Previously known only from Laredo, Webb 
Co. (Wright, Spolsky and Brown. 1983. Her-
petologica 39(4):410-416). Localities extend 
known range ca 170 km (air line) southeast in 
the Rio Grande Valley. The collection dates 
indicate that this parthenogenetic species is 
at least 55 years old. 

Submitted by LINDA S. DRYDEN, Museum 
of Natural History and Department of Syste-
matics and Ecology, The University of Kan-
sas, Lawrence, Kansas 66045, U.S.A. • 

CNEMIDOPHORUS TESSELATUS (Colora-
do Checkered Whiptail). USA: TEXAS: Old-
ham Co: 32.5 km NW Vega (along Canadian 
River and tributaries on Mansfield Ranch). 19, 
24, 26-27 and 29 June 1974. James F. Scud-
day. Verified by J. F. Scudday. Sul Ross State 
University (SRSU 3401-3406, 3392, 3395-
3397). New county record, extends range 
westward from Potter County (Raun and 
Gehlbach. 1972. Amphibians and Reptiles in 
Texas. Dallas Mus. Nat. Hist. Bull. No. 2). The 
specimens are of pattern class "C" (Scudday. 
1973. J. Herp. 7:363-371). 

Submitted by CHRIS T. MCALLISTER, 
Renal-Metabolic Lab (151-G), Veterans Ad-
ministration Medical Center, Dallas, Texas 
75216, U.S.A. • 

SERPENTES 
CLONOPHIS KIRTLANDI (Kirtland's Snake). 
USA: ILLINOIS: Christian Co: Lake Sang-
chris, east boat dock. 22 February 1985. Ever-
ett D. Cashatt. Illinois State Museum (ISM 
691223). Sangamon Co: Lake Springfield. 14 
May 1968. Tracy Logan. (ISM 622267). Sep-
tember 1967. Don Kother. (ISM 622096). 9.5 
km S Springfield, East Lake Drive. 22 June 
1965. Patrice Parmalee. (ISM 621866). All 
verified by E. D. Cashatt. New county records, 
extend range ca 62 km southwest (Smith. 
1961. Illinois Nat. Hist. Surv. Bull. 28, 1-298). 

Submitted by WILLIAM J. WEBB, Zoology/ 
Herpetology Section, Illinois State Museum, 
Springfield, Illinois 62706, U.S.A. • 

HETERODON NASICUS NASICUS (Plains 
Hog nose Snake). USA: WYOMING: Fremont 
Co: 2.6 mi W Shoshoni on US 26. 16 August 
1984. C. J. McCoy and E. J. Censky. Verified 
by C. J. McCoy. Carnegie Museum of Natural 
History (CM 105619). First record from Wind 
River Basin, extends range ca 320 km west 
(Baxter and Stone, 1980. Amphibians and 
Reptiles of Wyoming. Wyoming Game and 
Fish Dept. Bull. No. 16. 1-137 pp.). 

Submitted by ELLEN J. CENSKY and C. J. 
MCCOY, Section of Amphibians and Rep-
tiles, Carnegie Museum of Natural History, 
Pittsburgh, Pennsylvania 15213, U.S.A. • 

MEHELYA CAPENSIS UNICOLOR (Unicolor 
Cape File-Snake). TANZANIA: Kigoma 
Region: Kibondo (3 degrees 35 minutes 
South, 30 degrees 41 minutes East). March 
1950. R. Risley. Verified by D. G. Broadley. 
Natural History Museum of Zimbabwe 
(NMZB 227). Arusha Region: Arusha (3 
degrees 21 minutes South, 36 degrees 40 

minutes East). 12 January 1959. G. Swynner-
ton. Verified by D. G. Broadley. (NMZB 3186). 
First records for Tanzania. Loveridge (1957. 
Bull. Mus. Comp. Zool. Harv. 117:254) only 
listed the nominate subspecies from Tanza-
nia. The subspecies unicolor (Boulenger) 
was revived from the synonymy of M. c. 
savorgnani (Mocquard) by Laurent 1956. 
(Ann. Mus. roy. Congo Beige, ser. 8vo, Sci. 
zool., 48:104). 

Submitted by D. G. BROADLEY, Natural 
History Museum of Zimbabwe, P.O. Box 240, 
Bulawayo, Zimbabwe. • 

SEMINATRIX PYGAEA (Black Swamp 
Snake). USA: FLORIDA: Walton Co: 9.6 air 
km SE Freeport, T2S, R18W Sec 5. 7 May 
1984. University of Florida, Florida State 
Museum (FMS 56131). Santa Rosa Co: 3.5 air 
km NNE Munson, T5N R26W Sec 32.4 March 
1985. (UFS 57755). P. Moler and B. Mansell. 
Verified by P. Moler. First records for each 
county, extends Florida range ca. 150 km 
west (Ashton and Ashton. 1981. Handbook of 
Reptiles and Amphibians of Florida, Part I: 
The Snakes. Windward Publ., Inc., Miami. 1-
176) and total range 37 km SW nearest Ala-
bama locality (Mount. 1975. The Reptiles and 
Amphibians of Alabama. Agr. Exp. Sta., 
Auburn, AL, i-vii, 1-347). 

Submitted by PAUL E. MOLER, Florida 
Game and Fresh Water Fish Commission, 
4005 South Main Street, Gainesville, Florida 
32601, U.S.A. and BARRY W. MANSELL, 
2826 Rosselle Street, Jacksonville, Florida 
32205, U.S.A. • 

TANTILLA NIGRICEPS (Plains Blackhead 
Snake). USA: WYOMING: Platte Co: Glendo 
Dam. 12 August 1984. C. J. McCoy and E. J. 
Censky. Verified by C. J. McCoy. Carnegie 
Museum of Natural History (CM 105606). 
First record of species in Wyoming, extends 
range westward in Platte River Valley from 
SW Nebraska (Conant. 1975. A field guide to 
reptiles and amphibians of eastern and cen-
tral North America. Houghton Mifflin Co. 
Boston. i-xviii, 427p.) 

Submitted by ELLEN J. CENSKY and C. J. 
MCCOY, Section of Amphibians and Rep-
tiles, Carnegie Museum of Natural History, 
Pittsburgh, Pennsylvania 15213, U.S.A. • 

TESTUDINES 
CLEMMYS GUTTATA (Spotted Turtle). USA: 
INDIANA: Tippecanoe Co: Americus Fen, ca 
1.5 km NE Americus, off St Rt 25.9 May 1984. 
M. J. Lodato. Verified by Sherman A. Minton, 
Jr. Carnegie Museum of Natural History (CM 
ACC. 32704.1-32704.2 photographs). First 
record for Tippecanoe County and south-
westernmost record for Indiana (Minton. 
1972. Amphibians and Reptiles of Indiana. 
Indiana Acad. Sci. Mono. No. 3; Minton, List 
and Lodato. 1983. Proc. Indiana Acad. Sci. 
92:489-498). 

Submitted by MICHAEL J. LODATO, 925 
Park Plaza Drive, Evansville, Indiana 47715, 
U.S.A. • 
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BOOK REVIEWS 

The Venomous Snakes of the Near and Mid-
dle East, by Ulrich Joger. Ludwig Reichert 
Verlag, Wiesbaden (West Germany). 1984. 
115 pp., 21 line drawings, 20 maps. 

This publication, a part of the Tilibinger 
Atlas of the Near East, states its purpose is to 
summarize contemporary knowledge of the 
taxonomy and distribution of the venomous 
snakes of the Near and Middle East. In this, it 
succeeds admirably. The region covered 
extends from Turkey, Egypt, and the Arabian 
peninsula to Pakistan and the southern states 
of Soviet central Asia. All species of elapids, 
viperids, and hydrophids are included. Atrac-
taspis is considered a colubrid genus; rear-
fanged venomous colubrids such as Psam-
nophis and Malpolon are omitted. A checklist 
and key are followed by the major section of 
the book consisting of accounts dealing with 
species or occasionally groups of related 
species. Each account has sections treating 
taxonomy, diagnostic characters, habitat, and 
distribution. These represent a critical review 
of the existing literature plus the author's 
study of major European collections in an 
effort to confirm identifications and locality 
records. Particularly well written and helpful 
are the sections treating the genus Vipera 
which has undergone extensive evolutionary 
radiation in this region and Echis, the genus 
of greatest medical importance, whose tax-
onomy has been in flux for two decades. One 
need not necessarily subscribe to the author's 
conclusions, but his reasoning is clear and 
supported by numerous primary literature 
references. 

There are four appendices that deal with 
food, reproductive biology, venoms, and 
antivenins. The author's knowledge of litera-
ture on venoms and antivenins is less com-
plete and critical than his knowledge of the 
taxonomic and zoogeographic literature. 
There are several errors or misleading state-
ments, e.g. a much too small venom yield for 
Naja haje, failure to list necrosis as a manifes-
tation of cobra envenomation, recommenda-
tion of Deinagkistrodon acutus and Callose-
lasma rhodostoma antivenins for treatment of 
bites by Agkistrodon of the Middle East. The 
line drawings of head shields and other fea-
tures of lepidosis are accurate for the most 
part, however Figure 7 does not depict cor-
rectly the elongate, splinter-like mental of 
Enhydrina. Photographs of the animals and 
their habitats would have been helpful but 
would doubtless have increased the cost of 
publication. The maps are carefully done and 
show physiographic and ecologic features 
that influence species distribution. However, 
they omit political boundaries that, while large-
ly ignored by snakes, are helpful to human 
users of maps. 

But these are trifling objections to an excel-
lent piece of work. Any herpetologist inter-
ested in systematics or zoogeography of 
snakes should have this publication on his 
shelves. Individuals with a broad interest in 
regional faunas and medical personnel con-
cerned with snakebite will also find it useful. 
And I suspect it may well be consulted by a  

variety of persons with financial or military 
concerns in this critical and troubled sector 
of the globe. 

SHERMAN A. MINTON 
Indiana University School of Medicine 
Indianapolis, Indiana 46223, U.S.A. • 
The Snake's Advocate, by Arthur Carl Stim-
son. Edited and compiled by Dorothy E. 
Justman. 1982. 104 pages. 10 photos and 45 
figures, soft cover (51/2 x 8 3/8 in.). $6.95. Eakin 
Publications, Inc., P.O. Box 23066, Austin, TX 
78735. 

Arthur Carl Stimson (1892-1968) was a 
Houston surveyor-civil engineer with an 
intense interest in snakes and snakebite. He 
served as lay-consultant to more than 800 
snakebite victims from 1948 to 1968. In the 
1950s, he was Honorary Curator of Reptiles 
of the Museum of Natural History of Houston 
and the Houston Zoo. This snake book has 
been published by Mrs. Dorothy E. Justman, 
to preserve her father's notes for posterity. 

The larber part of this book is devoted to 
snake habits and behavior and correcting the 
folklore and myths surrounding them. The 
style is colorful and interesting and is written 
in a popular way typical of books on reptiles 
written for lay and young readers 40 years 
ago. I found Stimson's ideas, for the most 
part, accurate and his style highly entertain-
ing. He deals at length with milk snakes, 
"hoop" snakes, "charming" by snakes, sea 
serpents and many other "tall tales." A list of 
68 "facts and fiction" was interesting because 
it indicates the prevalence of myths and lack 
of general knowledge by the public, at least at 
that time and region of the country. I was 
surprised it was necessary to correct the 
notion that "each and every bone of a snake's 
body is a poisonous dart." 

Three chapters deal with the prevention, 
first aid and medical management of snake-
bite. Stimson's ideas reflect the 1927-1955 era 
in Texas and the work of Dudley Jackson and 
others of San Antonio. It is unfortunate that 
excerpts from Stimson's two articles of 1958 
and 1960 have been combined with those 
from other papers by Herbert L. Stahnke and 
Henry M. Parrish. The average reader, with-
out basic knowledge of the literature, will be 
left confused and misguided. Although some 
of these concepts have met the test of time, 
many others have not and are controversial at 
best. Stimson's ideas will be of definite value 
to those interested in the history of snakebite 
management since, for his time, Stimson was 
accurate about medical teaching in Texas. To 
judge his ideas in the light of current knowl-
edge would, of course, be unfair but an intro-
duction to the controversies of that period 
would have increased the reader's insight as 
to how far we have and have not come since 
then. I would have preferred to have found 
Stimson's original articles reprinted in the 
book. Although the back cover states, "Pre-
med students will use this book as a basic 
primer," they would be better off with more 
current literature. 

No credit is given for the figure in the pre-
face, "Texas — Snakebite Case Reports" 
(Parrish, H. M. 1960. Texas Medicine 60:592-
598) nor the year (1958-1959). 

Although students of herpetology will find 
little new in "The Snake's Advocate," I recom-
mend it for pleasurable reading and historical 
value. Any profit from book sales will be 
donated to the Reptile House, Houston Zoo-
logical Gardens. 

DAVID L. HARDY 
5200 East Grand Road 
Suite No. 602 
Tucson, Arizona 85712, U.S.A. 	 • 

The Reptiles of British Columbia, by Patrick 
T. Gregory and R. Wayne Campbell. 1984. 
Handbook No. 44, British Columbia Provin-
cial Museum, Victoria, British Columbia V8V 
1X4. viii + 103 pp., illus. + maps. paper. $3.00. 

This small (18.3 x 13.2 cm) handbook is the 
44th in the fine series of handbooks pub-
lished by the British Columbia Provincial 
Museum and dealing with the natural history 
of Canada's most westerly province. Two 
other recent publications of this museum also 
deal with British Columbia herpetology ("A 
Bibliography of Pacific Northwest Herpetol-
ogy," by R. Wayne Campbell, et al. 1982, and 
"The Amphibians of British Columbia," by 
David M. Green and R. Wayne Campbell 
1984). These three volumes are part of a 
recent resurgence in published books deal-
ing with the Canadian herpetofauna, includ-
ing "Amphibians of Canada" (Barbara Froom 
1982), "The Amphibians and Reptiles of 
Manitoba" (William B. Preston 1982), "Am-
phibians and Reptiles of the Pacific North-
west" (Ronald A. Nussbuam et al. 1983), 
"Introduction to , Canadian Amphibians and 
Reptiles" (Francis R. Cook 1984), and "Am-
phibians and Reptiles of Nova Scotia" (John 
Gilhen 1984). It is gratifying to see this inter-
est in Canada's amphibians and reptiles, and I 
hope it bodes well for the future of Canadian 
herpetology. 

Persons interested in British Columbia 
herpetology have eagerly awaited the new 
edition of G. Clifford Carl's THE REPTILES 
OF BRITISH COLUMBIA (Handbook No. 2, 
British Columbia Provincial Museum; 1944), 
which has long been out-of-print. Gregory 
and Campbell have added substantially to the 
earlier edition in bringing this work up-to-
date. Introductory chapters on Learning more 
about British Columbia reptiles, Systematics 
and the use of keys, General biology, and 
Adaptations to northern environments, pref-
ace the main text which deals with the 6 turtle, 
3 lizard, and 9 snake species recorded from 
the province. I was pleased to see more than 3 
pages devoted to northern adaptations, an 
area frequently neglected in studies of the 
Canadian herpetofauna. There is an intro-
ductory section and key for each major group 
of reptiles (i.e. turtles, lizards, and snakes); 
for snakes both a field and laboratory key are 
presented. Useful figures illustrate turtle plate 
nomenclature, lizard head scutellation, and 
snake head and body scutellation. 

Under each species account are sections 
on Description, Habits and habitat, Subspe-
cies, Range and distribution, an illustration 
(drawing), and British Columbia dot distribu-
tion map. For some species there are addi-
tional headings, such as Feeding and growth, 
Reproduction, and Mortality, but for other 
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species these topics are covered under Hab-
its and habitat. The attractive illustrations 
were provided by Keith Taylor and Brigitte M. 
VanDerRaay. There is no indication of what 
type of records the distribution dots are 
based on. Are they just based on museum 
specimens, or do they include sight and liter-
ature records? Subspecies are not separated 
by the keys provided, nor are they separately 
illustrated. When more than one subspecies 
occurs in the province, it would have been 
helpful to have separate maps for each sub-
species, or at least differentiate between sub-
species on the map. For example, three sub-
species of Thamnophis sirtalis occur in British 
Columbia, but on the range map provided it is 
impossible to differentiate between them. 
Those unfamiliar with British Columbia geo-
graphy may have trouble finding some of the 
locations mentioned, as many are not indi-
cated on the introductory map on page viii. 

As with some other recent handbooks in 
the series, THE REPTILES OF BRITISH 
COLUMBIA contains a number of typogra-
phical and other errors which seem to have 
slipped through the editing process. For 
example, the distribution map for the North-
ern Alligator Lizard is labelled Gerrhonotus 
coeruleus, while the text correctly uses El-
garia coerulea. Other errors I noticed ib-
cluded the misspelling of C. m. marmorata on 
page 17, postnasal on page 59, Crotalus on 
page 92, Sceloporus occidentalis on page 95 
and Phrynosoma douglassi on page 101. 

THE REPTILES OF BRITISH COLUMBIA 
is aimed at the general public and the inter-
ested amateur, and should do much to edu-
cate and interest this audience. Readers wish-
ing a more technical and detailed treatment 
of British Columbia's reptiles would do well to 
consult Nussbaum, Brodie, and Storm's 
(1983) book on "Amphibians and Reptiles of 
the Pacific Northwest" (see review in Herp. 
Review (15(2):44-45). 

Cespite the minor criticisms mentioned in 
this review, THE REPTILES OF BRITISH 
COLUMBIA is an attractive, informative, and 
well written book which is a welcome addition 
to the literature on Canada's herpetofauna. 

MICHAEL J. OLDHAM 
Essex Region Conservation Authority 
360 Fairview Avenue West 
Essex, Ontario Canada N8M 1Y6 

	 • 

The Turtles of Venezuela, by P.C.H. Pritchard 
and P. Trebbau. 1984. Society for the Study of 
Amphibians and Reptiles. i-x, 1-403, 47 pls., 
16 maps, 54 figs., Price $45.00, clothbound. 

It should first be said that this handsome 
volume, dedicated to the late and lamented 
Federico Medem, should be purchased by 
everyone seriously interested in turtles. The 
color paintings by Giorgio Voltolina - 25 in all 
- are glorious, comparable to the best 19th 
century animal illustrations and are by them-
selves a reason for owning the book. The text 
also is packed with fact and opinion to an 
extent far beyond the promises of the title. In 
addition, two new taxa are described - a new 
species (Phrynops zuliae) and a new subspe-
cies (Pseudemys scripta chichiriviche). 

This book is primarily Pritchard's. As is 
carefully explained, the text's first person 
singular is always Pritchard, and the book has 
some of his peculiarities and philosophy. A 
Spanish edition is hoped for "at a later date" 
under the senior authorship of Trebbau. The 
present volume as the second of the series 
"Contributions to Herpetology" of the SSAR 
was carefully edited by Kraig Adler and Alan 
Savitzky and sections of the manuscript were 
reviewed by a number of colleagues. Publica-
tion was sponsored by the FundaciOn de 
Internados Rurales (Venezuela). 

The inclusion of much more than is strictly 
relevant to "The Turtles of Venezuela" reflects 
the lofty aspirations of the authors: "We have, 
in short, endeavored to produce a book that 
will go a great deal further than a field guide 
but which stops short of a holistic review of 
turtle evolution." Their aim here is a bit 
beyond their reach; they are well short of the 
proposed holistic review. However, they can 
justifiably claim that they have provided more 
and more various detail than any previous 
single volume on the systematics of turtles. 
Most of the detail is referenced, but, as a mat-
ter of Pritchard's personal preference, the 
book also includes statements for which there 
are no voucher specimens, no statements of 
sample sizes or many of the other desiderata 
on which more academic herpetologists tend  

to insist. Personal observations, data from 
private collections and the pet trade are util-
ized without apology — although in the intro-
duction Pritchard's grounds for their use are 
clearly stated. 

In fact, in this group for which museum 
collections are in general inadequate, Prit-
chard's procedures are more defensible than 
in most cases in herpetology — except, per-
haps, large snakes, crocodiles or monitor 
lizards. Turtles have a special problem: they 
are incompressible and do not fit well in jars. 
Workers, like myself, who would like to see 
large series, tend to move on to other groups. 
(Only John Legler has attempted to solve the 
problem of large turtle collections.) As Prit-
chard mentions also, some species are rare or 
endangered. (I have myself written a paper on 
a species — Pseudemydura umbrina — that I 
have never seen and that, unless I go to West-
ern Australia — or to Vienna — I can never 
hope to see.) 

The approach the authors have chosen — a 
hybrid of Pritchard's own Encyclopedia of 
Turtles and Carr's Handbook of Turtles — is 
the more readily excused because the book 
deals with a South American faunal segment. 
First, only those who work with South Ameri-
can groups know how incomplete our knowl-
edge of that fauna is. Second, political 
borders are at least as artificial in South 
America as elsewhere, and context can only 
be given to a national fauna by going well 
beyond national boundaries. I do not fault 
these two authors for going beyond conven-
tional expectations. To do literally "The Tur-
tles of Venezuela" might have produced a rel-
atively unimportant guide book. 

The cliche "mine of information" is here 
wholly justified. There has been a strenuous 
effort to be up to date, to the extent of fre-
quent citation of "personal communciation" 
of unpublished data and opinion. The infor-
mation is, of course, of unequal value, but this 
is true of all attempts at encyclopedic cover-
age. There will be lapses in citation but, more 
important, there are necessarily very great 
inequalities in the accuracy and gaps in the 
content of the data summarized — and, of 
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course, of the summaries — whether or not it 
has been previously documented in publica-
tion. 

What follows is a straightforward account 
of the book's contents. This will best give a 
sense of the expansive or, some will say, self-
indulgent flavor of the book. 

There is an introduction that begins with a 
general description of studies on the South 
American herpetofauna, then lamenting, 
quite correctly, that "knowledge of the biol-
ogy of most South American turtles is very 
deficient," lauds the few who have contrib-
uted to that knowledge. A "Summary" fol-
lows, flanked by its Spanish translation: This 
is little more than a listing of the Venezuelan 
genera and species. The following chapter 
shifts the focus to the distribution and zoo-
geography of all South American turtles. 
There is a table of the distribution, down to 
the subspecies, of all the living taxa. The dis-
cussion ranges widely; Gondwana, Madagas-
car, the Antilles and the Galapagos come into 
the account. 

Three pages on shell nomenclature (with a 
good figure) introduce the systematic sec-
tions. Usage is conservative. There follows a 
key to Venezuelan turtles, flanked again by its 
Spanish translation. Emphasis is on external 
morphology, color and size. 

The sections on families, genera and spe-
cies follow a standard format. A diagnosis is 
given at each level. For families a table of all 
living and fossil genera is provided. The 
South American genera in each family are 
then characterized (with extralimital discus-
sions where appropriate). The synonymy of 
all extant species in any genus is given in a 
table (for Venezuelan genera only). 

The species chapters all include, in addi-
tion to the diagnosis, a description primarily 
of externals, with in each case a page figure 
containing three views of the skull (good, but 
the bones are unlabelled) plus dorsal and 
ventral views of the shell showing both scute 
and bone boundaries (the nomenclature in 
this case was summarized in an earlier sec-
tion). (These figures are standardized and 
quite useful.) "Size" is then reported. "Distri-
bution" follows with a map of the total South 
American range, and "Geographic Variation" 
also includes the extra-Venezuelan popula-
tions of the species. Further sections are on 
"Habitat," "Feeding," "Reproduction," "Eco-
nomic Importance" and "Vernacular Names." 
If there is a "Notes" se^.tion, it is concerned 
with nomenclature. 

Following the systematic sections is a 23-
page bibliography. 

A first appendix gives the locality records. 
They again include the entire South Ameri-
can range of each species, reporting not only 
museum specimens but also specimens in 
private collections, personal communica-
tions, Pritchard's own sight records and, for 
non-Venezuelan localities, literature cita-
tions. 

A second appendix lists Venezuela's regu-
lations regarding turtles. Sea turtles, Podoc-
nemis and tortoises are protected to a greater 
or lesser degree. 

Concluding the book are the plates and 
maps. Following the 25 superlative color 
paintings by Voltolina are 22 plates of photo-
graphs (166 individual photographs). These  

are not of the same quality as the paintings, 
particularly as to color, since the blue tints 
are slightly exaggerated. Many, however, 
illustrate points not fully covered in the text. 
All Venezuelan taxa are illustrated by at least 
one painting and multiple photographs. 

The first of the maps is a color relief map of 
Venezuela, the second labels states, territo-
ries and major localities. The remainder plot 
Venezuelan records for each taxon, one, two 
or three taxa to a page. 

There is no index. 
The practice of citing personal communi-

cations and sight records is employed for the 
two new taxa as well as for earlier known 
species. The list of type specimens for each of 
the novelties is less unconventional but still 
has its peculiarities. 

For Phrynops (Batrachemys) zuliae the 
holotype and two paratypes are in the Florida 
State Museum. One paratype is a skeleton, 
the other a preserved female without exact 
locality. Four additional specimens, one still 
alive, from the type locality — these cited 
under the rubric "Hypodigm" — are in Prit-
chard's personal collection. Three additional 
localities are given on the authority of local 
informants. 

For Pseudemys scripta chichiriviche the 
holotype is in the collections of the Florida 
State Museum, as is a skeletal paratype. The 
"Hypodigm" is varied. It includes the MCZ 
specimen (miscited as 49005 instead of 
49055) which was misidentified by me and is 
the first known specimen of the population 
and the only juvenile. Two additional pre-
served specimens are in the collection of the 
Estacion Biologia de Rancho Grande. The 
remainder are 13 shells and one skeleton in 
Pritchard's collection and four skulls with 
jaws in the Rancho Grande collection. 

It is clearly unfortunate that a subspecies 
based partly on color should have only four 
preserved specimens out of a type series of 
24. More specimens were indeed seen: an 
undetermined number of live specimens were 
released in a park pool — at least 14. Some of 
these are apparently those showing ventral 
pattern variation in Plate 38A. It is incidentally 
to be noted that Pritchard mentions (legend 
to Plate 36D) that a specimen from Maracaibo 
of P. s. callirostris "may exhibit a degree of 
intergradation" with P. s. chichiriviche. 

It is no flattery of any taxonomic publica-
tion to say that it will be frequently reread and 
cited in the future. There are, however, 
degrees of value. This volume — despite 
occasional caveats and hesitations, which 
will differ with each reader — belongs among 
the worthy, those that will be consulted 
because of quality, not despite it. 

I acclaim the intention of the authors to 
make the relevant turtle literature known to 
South American readers. The latter will justly 
claim that much of that literature is still not 
readily accessible to them. The authors have, 
however, made a great deal of that informa-
tion available in short compass and clarified 
much. This is another kilometer stone in the 
knowledge of the South American herpeto-
fauna. 

With regard to Pritchard's use of unconven-
tional data and material, this reviewer has 
mixed feelings. I sympathize with the effort to 
get on the record all information and recog- 

nize, as I have said above, that the problem is 
greater for turtles than for most other groups. 
However, as regards the pet trade and private 
collections, I have a mostly negative view-
point. To overmuch rely on anonymous pet 
trade data is to appear to acquiesce in a traffic 
that unquestionably has its very dark side. In 
the matter of private collections, it is not the 
greediness of large institutions alone that 
makes them denigrate individual and imper-
manent collections, it is also recognition of 
the danger (and often the fact) of the loss or 
diminished value of material of genuine 
scientific importance when there exists 
neither the staff nor the tradition that can 
ensure its safety nor its availability to the 
scientific community in general. And, in the 
matter of documentation, I will always favor 
more, rather than less, detail about specific 
specimens to ex cathedra generalization. But 
this would have made the book longer and 
more expensive. As it is, it is a bargain. 

ERNEST E. WILLIAMS 
Museum of Comparative Zoology 
Harvard University 
Cambridge, Massachusetts 02138, U.S.A. • 

The Turtles of Venezuela, by Peter C. H. Prit-
chard and Pedro Trebbau. 1984. Society for 
the Study of Amphibians and Reptiles. i-x, 
1-403, 47 pls., 16 maps, 54 figs., Price $45.00, 
clothbound. 

The herpetofauna of South America pre-
sents an interesting mix of archaic and 
derived groups that mirror a complex geolog-
ical and biological history. The appearance of 
The Turtles of Venezuela, by Peter Pritchard 
and Pedro Trebbau, provides a detailed 
treatment of a part of this fauna. With the 
support of the FundaciOn de Internados 
Rurales, this attractively bound edition, 
including 25 outstanding paintings (by Gior-
gio Volatino), is available at a reasonable 
price. The book is printed entirely on acid free 
paper ensuring the long life of each copy and 
is sturdily bound in the colors of the Venezue-
lan flag (yellow, blue and red). 

From a physical standpoint, the book is 
phenomenally well produced. The plates and 
the Venezuelan distribution maps are out-
standing, and worth the price of the book by 
themselves. The Venezuelan base map does 
not include many place-names mentioned in 
the text. Readers unfamiliar with Venezuelan 
geography will find it useful to read with a 
more detailed map in hand. The unlabeled 
text figures are better than average. I only 
found two figures that were in error and in 
both cases sutures (Fig. 38) or sulci (Fig. 12) 
were omitted. Most of the illustrated shell and 
skull material came from the senior author's 
personal collection. I prefer that illustrated 
material be from established collections, so 
that other students of turtles could have easier 
access. There is no statement concerning the 
eventual fate of the senior author's collection. 
Thus, future students may not be able to 
locate the material illustrated by these 
authors. The text is clear, well laid out and I 
found no typos.,Judging from the editor's 
note on inside front cover, which lists the 
numerous reviewers, this volume has been 
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subjected to close scrutiny. 
The book is arranged by family groups, 

preceded by an Introduction, Summary and 
Keys (in both Spanish and English), and 
chapters on Distribution and Zoogeography, 
and Shell Nomenclature. After all the taxa 
have been discussed, there are two appendi-
ces (Localities and Conservation Regula-
tions), a Literature Cited section, the superla-
tive color plates, and the Venezuelan distribu-
tion maps. Each family chapter begins with a 
summary of the entire family including a 
"diagnosis" (often characterizations that rely 
mostly on external features, rather than true 
diagnoses), a tabular list of the genera recog-
nized by the authors (but not necessarily of 
wide acceptance), a brief discussion of the 
South American genera, and occasionally a 
section on some miscellaneous subject (e.g. 
"Evolution of Terrestriality Among Turtles" p. 
202; "Extinct Families of Sea Turtles" p. 275). 
These miscellaneous sections are simplified 
summaries of complex issues in turtle biol-
ogy. Following the "family" chapters, there 
are separate chapters for each species. 
Included in each of these chapters is a syn-
onymy, a diagnosis, a description, comments 
on size and growth, distribution, geographic 
variation, habitat, feeding, reproduction, 
economic importance, vernacular names', and 
where necessary nomenclature notes or an 
etymology section. The authors describe two 
new taxa: Phrynops zuliae (on page 135) and 
Pseudemys scripta chichiriviche (on page 
191). Their use of paratypes and of the hypo-
digm concept of Simpson (1961) is likely to 
cause confusion. Are specimens from the 
hypodigm part of the type series? From 
Simpson's definition of the hypodigm con-
cept, I would have to say yes. However, strict 
application of the ICZN rules would exclude 
Pritchard & Trebbau's hypodigm from the 
type series — in direct contradiction of Simp-

-son's original intention for the hypodigm 
concept. 

Pritchard & Trebbau (1984) is a long book 
considering that its title portends only a 
treatment of the turtle fauna of Venezuela. 
However, this title understates the intention 
of the book which goes far beyond a simple 
survey of what is known of the natural history 
of the 24 Venezuelan turtle species. A good 
attempt has been made to collate and sum-
marize all information that might be pertinent 
to these 24 species, even if this information 
comes from populations outside Venezuela. 
A great deal of information has been included 
that has very little to do with Venezuelan tur-
tles and the authors provide a justification for 
adopting this practice throughout the text. 
Thus, there are discussions of Galapagos tor-
toises and of meiolaniids, in the introductory 
zoogeography chapter. These discussions 
would be better if the interpretation or analy-
sis was original or if earlier work was 
critiqued. 

The authors have produced a volume 
intended for specialists, and it must be judged 
by the standards applied to monographic 
works. Certainly, some of these standards are 
demanding and the authors contend that 
these standards would inhibit the free flow of 
information, especially regarding locality 
data. Consequently, Pritchard & Trebbau 
have chosen to accept locality records that  

many zoologists would exclude. Of course, 
many of their records may be valid, but it will 
be impossible for future students to inde-
pendently verify their information, since it 
relies on heresay and interpretation. 

The "Distribution and Zoogeography" 
chapter is old fashioned and is a description, 
not an analys s. The results of Holden & Dietz 
(1972) were misquoted, when the age of the 
Galapagos was discussed. Pritchard & Treb-
bau (1984) said that Holden & Dietz showed 
that the Galapagos Islands originated about 
40 mybp. Holden & Dietz showed that the 
Galapagos rift, which they believe created the 
Cocos plate, originated 40 mybp. 

Pritchard & Trebbau sometimes cite inappro-
priate papers to support their contentions. 
For example, they cite Pritchard (1979) as 
support for the position that Geochelone ele-
phantopus becki is one of the most variable 
races of Galapagos tortoises. However, this 
citation does not provide detailed enough 
information on variability. The authors 
employ the same strategy when elevating 
Rhinoclemmys punctularia diademata to 
specific rank. Sometimes citations are absent 
where they should have been included. For 
example, the diagnosis of the Testudinidae is 
an almost verbatim repeat of the diagnosis of 
Loveridge & Williams (1957), but no citation is 
provided. 

Pritchard & Trebbau are not shy about 
speculating with very little data. Weakly sub-
stantiated hypotheses include: a model for 
the origin of the hinge in Pelusios; a func-
tional explanation for the appearance of hex-
agonal neural bones (p. 166); adaptive scenar-
ios for certain peculiarities of tortoises (p. 
200-201); flat-topped carapaces for tortoises 
so they can wedge their bodies between 
saplings (p. 216); and the dispersal of Kinoster-
non scorpioides by bird transport (p. 243-
244). 

Occasionally, Pritchard & Trebbau make a 
statement whose significance they do not 
discuss, but whose implications are far reach-
ing. For example, they refer to the postorbital 
bone of a testudinid as the postfrontal (p. 
210). The only known turtle that may have a 
postfrontal is Proganochelys (see Gaffney 
1979). 

It would have been nice if the authors had 
included a list of specimens they had person-
ally examined and measured; and there is no 
statement about how shell measurements 
were taken (i.e. curved or straight carapace 
length). 

Other nit-picks come to mind, but over-all 
the book is a success. Its fact-filled pages, 
excellent illustrations, and reasonable price 
make it a good buy. Most herpetologists will 
benefit from having it. 
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