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SSAR BUSINESS 

1983 SSAR HERP CONSERVATION 
DIRECTORY AVAILABLE  

The SSAR Conservation Committee has 
prepared a directory of state wildlife agency 
or commission employees who are responsi-
ble for nongame, significant habitat, or natu-
ral heritage programs. It includes the names 
of individuals who have been designated as 
contacts on issues concerning threats to her-
petofaunal resources. The Committee hopes 
the "herp" conservation directory will serve 
as an aid to those needing to address amphi-
bian and reptile conservation issues. 

Copies are available, gratis, from: John L. 
Behler, Chairman, SSAR Conservation Com-
mittee, c/o Department of Herpetology, New 
York Zoological Society, 185th St. & Southern 
Blvd., Bronx, New York 10460 USA. • 

1983 SSAR 
GRANTS-IN-HERPETOLOGY AWARDS 

The Society for the Study of Amphibians 
and Reptiles is pleased to announce the fol-
lowing awards in the 1983 Grants-in-Herpe-
tology Program: 

GRADUATE STUDENT RESEARCH: 

Paul J. Watson, Section of Neurobiology and 
Behavior, Cornell University. "Chemical com-
munication and sexual selection in the red-
spotted newt, Notophthalmus viridescens 
(Rafinesque)." $450. 

Robert A. Newman, Department of Biology, 
University of Pennsylvania. "The genetic basis 
of traits affecting larval survival of Scaphio-
pus couchi, a desert anuran (Pelobatidae)." 
$275. 

Joyce S. Tsuji, Department of Zoology, Uni-
versity of Washington. "Latitudinal compari-
son of thermal acclimation of metabolism in 
lizards." $250. 

REGIONAL HERPETOLOGICAL 
SOCIETY PROGRAMS: 

Kevin N. Brewster, Wisconsin Herpetological 
Society. "Reptilian ecology of endangered 
prairie habitat in Wisconsin." $250. 

Steve Hammack, North Texas Herpetological 
Society. "A pictorial guide to the amphibians 
and reptiles of Dallas and Tarrant Counties, 
Texas." $200. 

HERPETOLOGICAL CONSERVATION: 

Peter W. Stange', Department of Zoology, 
University of Georgia. "A proposed study of 
the breeding biology and larval ecology of the 
spotted salamander, A mbystoma maculatum." 
$400. 

SSAR extends its congratulations to all 
recipients of awards and encourages the 
submission of proposals for next year's pro-
gram. SSAR also expresses its thanks to the 
1983 Grants-in-Herpetology Committee, 
composed of: Linda R. Maxson (Chairperson), 
Robert Mount (Conservation Research), Mal-
vin L. Skaroff (Regional Herpetological 
Society Projects), Donald C. Forester (Grad-
uate Student Research), and Dale L. Marcel-
lini (Herpetological Research in Zoos). • 

SOCIETIES 

CALIFORNIA CONFERENCE ON 
HUSBANDRY AND PROPAGATION  

The Northern California Herpetological 
Society is hosting a conference on "Captive 
Propagation and Husbandry of Reptiles and 
Amphibians." The conference will take place 

TEN-YEAR INDEX 

JOURNAL OF 
HERPETOLOGY 

( A comprehensive index coveringN 
volumes 1-10 (1968-1976), com-
piled by J.P. Kennedy and June 
Moreland, recently has been pub-
lished. The 75-page booklet, 
measuring 7 by 10 inches to 
match the Journal format, is 
cross-indexed by author/title, by 
subject and by taxonomic name. 
Prices: $7 postpaid in USA; over-
seas $8 postpaid (includes $1 to 
cover extra postage). Checks may 
be made payable to SSAR. Pay-
ment in USA funds; International 
Money Orders acceptable. 

Send orders to Douglas H. Taylor, 
Department of Zoology, Miami 
University, Oxford, Ohio 45056, 
USA. A complete list of society 
publications and membership 
information can be obtained 
from Dr. Taylor. Currently, SSAR 
issues seven series: Journal of 
Herpetology, Herpetological Re-
view, Facsimile Reprints in Herpe-
tology, Herpetological Circulars, 
Contributions to Herpetology, 
Catalogue of American Amphi-
bians and Reptiles and Recent 
Herpetological Literature. 

on Saturday, 15 October 1983, and will con-
sist of presentations by eight speakers. The 
keynote speakers will be Dr. Fredric Frye and 
Dr. Murray Fowler. Others on the agenda 
include Ron Tremper, Dr. Richard Ross, and 
Terry Lil ley. For further information contact: 

Northern California Herpetological Society 
706 Arnold Street 

Davis, California 95616 	• 

CALL FOR PAPERS  

The fall meeting of the Texas Herpetologi-
cal Society is scheduled for November 2, 
1983, at the University of Texas at Tyler, 
Tyler, Texas. Two paper sessions will be held: 

I. Texas Herpetofauna, Now: Topics deal-
ing with studies of the Texas herpeto-
fauna, i.e. Ecology, systematics, natural 
history, etc. 

II. Texas Herpetofauna, The Future: Topics 
dealing with endangered species, habi- 
tat destruction, protection laws, etc. 

Talks will be limited to 20 minutes and can 
deal with any aspect of the Texas herpeto-
fauna. Deadline for titles is September 1. 
1983. 

A tour of the new herpetarium at the Cald-
well Zoo will be held at 6 PM on November 1 
and a Texas style barbeque will be held after 
the meeting on November 2. Dr. Charles Car-
penter, University of Oklahoma will be the 
speaker and will talk on "Ritualization in 
Reptiles." 

Submit paper titles to: Dr. Neil Ford, 
Department of Biology, University of Texas at 
Tyler, Tyler, Texas 75701. • 

LEHIGH VALLEY 
HERPETOLOGICAL SOCIETY  

In January of 1982, a small group of reptile 
and amphibian enthusiasts from the Allentown -
Bethlehem-Easton (PA) area met and formed 
what at that time was called the Lehigh Valley 
Reptile and Amphibian Club. Several meet-
ings were held at irregular intervals during 
1982. In late 1982 a constitution and by-laws 
was adopted, and the group was reorganized 
as the LEHIGH VALLEY HERPETOLOGICAL 
SOCIETY. Since January 1983 regular 
monthly meetings have been held on the 
fourth Monday of each month at the Guths 
ville Rod and Gun Club in Guthsville, PA 
(near Allentown). 

Current officers of the LEHIGH VALLEY 
HERPETOLOGICAL SOCIETY are: 

President — Mike Jones 
Vice-President — Cliff Swoyer 
Secretary — Len Knapp 
Treasurer — Dan Kohler 

All persons living within the general Lehigh 
Valley Area, and who are interested in reptiles 
and amphibians, are invited to join our group. 
Dues rates are $5.00 per year for student 
members, $10.00 per year for adult members. 
For further information write to: 

G. Leonard Knapp 
215 Lawn Avenue 

Sellersville, Pennsylvania 18960 	• 
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The Pictured Key 
Nature Series 

how to 
know the 
amphibians 
and reptiles 
by Royce E. Ballinger 
and John D. Lynch, 

University of Nebraska 

Offers identification keys, descriptions, and distributional 
notes for amphibians and reptiles of the United States and 
Canada. 
• Clear instructions for the use of each key 
• Hundreds of accurate and clearly labeled line drawings 
• Metric measurements 
• Vital economic and biological information 
• Collection techniques 
• Preservation hints 
• Thorough index-glossary 

For more information write or call: 
Marcia Stout, Marketing Manager, 

W ob  Wm. C. Brown Publishers 
2460 Kerper Blvd., P.O. Box 539 
Dubuque, IA 52001 
Telephone: (319) 588- 1451 (ext. 883) 

INSTITUTIONS 

HERPETOLOGY AT 
THE SAN DIEGO NATURAL 

HISTORY MUSEUM 
In 1960 Lawrence M. Klauber donated his 

herpetological collection of 35,000 specimens 
and his vast library of over 20,000 books and 
reprints to the San Diego Society of Natural 
History, whence they were housed in the 
Society's Natural History Museum in Balboa 
Park. At the time of Klauber's death in 1968, 
the number of specimens of amphibians and 
reptiles at the museum was over 50,000. The 
full history of the collection, though, predates 
the Klauber era to when the Society was 
founded in 1874. It is a history punctuated by 
colorful, sometimes scandalous, anecdotes 
about the collectors and curators of their 
time. A number of changes in staff and policy 
have occurred in recent years, however, 
especially since the late 1970s. There have 
been three curators since 1978, the most 
recent of these being Gregory Pregill, who 
arrived in September, 1981. Because this turn-
over has been somewhat confusing to the 
herpetological community, it seems appro-
priate to review the status of the collection, 
and the research developments underway by 
the current staff. In addition, a few propitious 
comments on certain historical events will 
reveal, in part, the strengths and taxonomic 
emphasis of the collection that affect its use. 

For many years the collections of amphibi-
ans and reptiles at the San Diego Natural His-
tory Museum were synonymous with the life 
of Lawrence M. Klauber, yet he himself did 
not begin his herpetological studies until 
1920 when he was 37 years old. Klauber was a 
herpetologist by avocation, his livelihood 
being derived from his training as an electrical 
engineer. He joined San Diego Gas and 
Electric as a salesman in 1911 and retired as 
Chairman of the Board in 1954. Klauber con-
ducted most of his research and maintained 
his collections in the basement of his home. 
For its part, the San Diego Society of Natural 
History started amassing specimens of 
amphibians and reptiles in the early 1890s, 
largely through the encouragement of Frank 
Stephens and Charles R. Orcutt, both noted  

naturalists of the Southwest. Orcutt died in 
August, 1929, while on a field trip to Haiti, and 
a year later the museum obtained his scien-
tific library and those of his collections of 
natural history specimens that were in San 
Diego at the time. Stephens was very active in 
the early years of the Society, was appointed 
as the first Director of the Museum in 1917 
(then located downtown), and served the 
Society in one capacity or another until 1935 
when he retired at the age of 86. He died two 
years later. From 1924 until his retirement 
Stephens held the title of Emeritus Curator of 
Vertebrates. Although his own principal 
inquiry was mammalogy, he still took an 
interest in building a herpetology collection. 
By 1930 the museum's collection of amphibi-
ans and reptiles numbered 2189 specimens. 
After that date the majority of specimens 
coming into San Diego from collectors and 
donors was given to Klauber, who by then 
held the title of Honorary Curator of Herpe-
tology. As early as 1928 Klauber foresaw that 
someday his collection and that of the 
museum would merge, and he assigned spec-
imen numbers accordingly so that they would 
not have to be recataloged at a future date. 
Consequently, all specimens originally in the 
LMK collection have the same numbers in the 
herpetological collections of the San Diego 
Natural History Museum. 

Klauber's legendary interest in rattlesnakes 
resulted in an enormous series of Crotalus, 
and substantial numbers of most species of 
reptiles native to the Far West and northern 
Mexico. His collection had many contribu-
tors. Among the more significant ones were 
Cyrus Perkins and Charles Shaw, the succes-
sive curators of reptiles at the San Diego Zoo, 
a position now held by James Bacon. Perkins 
traveled widely during the 1930s in Mexico, 
South America and the Pacific. Shaw brought 
in many specimens from throughout the 
Southwest during the 1940s and 1950s. Shaw 
in fact curated the museum's herpetological 
collection for a time during WW II when the 
U.S. Navy temporarily annexed the museum 
for a hospital and the museum's collections 
were stored in various places around San 
Diego. The herpetology collection was dis-
placed to the zoo, located adjacent to the 
museum in Balboa Park. The museum had 
moved to a new building there, its present 
quarters, in 1932. 

After 1960, following the merger of the two 
collections, the Department of Herpetology 
was overseen nominally by various people. 
Richard Etheridge, now Professor of Zoology 
at San Diego State University, had arrived 
there as an assistant professor in 1961 and 
supervised the collection for a time thereafter. 
Allan J. Sloan was the assistant curator. 
Sloan helped to move and integrate the 
Klauber collection into the museum, and 
responded to the day-to-day needs of the 
department for several years. In 1973 Thomas 
H. Fritts became the first full-time resident 
curator in the Department of Herpetology 
who had completed formal graduate training. 
Fritts and his assistants did much to modernize 
the collection by updating nomenclature, 
relabeling jars, and initiating a species index. 
They also began building the osteology col-
lection and involved graduate students from 
San Diego State University in various tasks 
and field work. Fritts resigned in 1978 and 
was succeeded by Crawford Jackson, who 
served as curator for two years. When Jack-
son vacated the position in 1980 the collec-
tion was managed by curatorial assistants 
Mark Dodero and Ann Fetzer. They left the 
museum to resume their studies when the 
present curator arrived, although Mark still 
remains active in departmental field work. 

Currently the staff includes Pregill and two 
curatorial assistants, James E. Berrian and 
Van Wallach. Jim is responsible for catalog-
ing and overseeing the species index. Van 
Wallach's expertise in snake taxonomy has 
him maintaining that part of the collection 
although he mainly functions as a research 
assistant. The department benefits regularly 
from the steady contribution of several volun-
teers who assist in typing, cataloging, and 
organizing the departmental library and cor-
respondence file. 

The collection contains approximately 
64,000 specimens, which may be broken 
down taxonomically as follows: 

Amphibians (Apoda, Caudate, Anura) - 17 
families, 55 genera, 150 species 

Turtles - 9 families, 34 genera, 80 species 

Lizards (includes amphisbaenians and 
Sphenodon) - 15 families, 110 genera, 320 
species 

Snakes - 9 families, 130 genera, 300 species r, 	 
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Society for the Study of Amphibians and Reptiles 

announcing a new book 

TURTLES OF VENEZUELA 
by Peter C. H. Pritchard and Pedro Trebbau 

This new book will be the first in-depth treatment of a major South American 
turtle fauna. It covers all turtles known from Venezuela including the mata 
mata and other side-necks (11 species), tortoises, pond and land turtles (6 
species) and the sea turtles (5 species), together comprising fully half of the 
turtle species described from the South American continent. There is an 
extensive discussion of zoogeography of South American turtles and an illus-
trated key to species (in both English and Spanish). Each species account 
consists of a synonymy followed by a diagnosis; a detailed description 
(including shell, soft parts, color and sexual dimorphism); and sections on size 
and growth, distribution and geographic variation, habitat, feeding, reproduc-
tion, economic importance, and vernacular names. There is also a compre-
hensive bibliography and list of locality records. 

The book is beautifully illustrated. There are 48 full-page plates in color, 26 of 
which are original watercolors and the remainder a collection of 160 photo-
graphs of both turtles and their habitats. In addition, there are two distribution 
maps for each species: a spot map showing the detailed Venezuelan distribu-
tion and a map showing the continent-wide range. 

The book is about 350 pages, 81/2 x 11 inches (or 21.5 x 28 cm) bound in cloth, 
price US$45 postpaid. A special leatherbound patron's edition, in two 
volumes, is US$300 postpaid. Publication date: November 1983. A 4-page 
ad with sample color plates was published in the December 1982 issue of 
Herpetological Review, or may be obtained on request from Dr. Douglas 
Taylor, Department of Zoology, Miami University, Oxford, Ohio 45056, USA. 

Orders may be placed with Dr. Taylor. Please make checks payable to 
"SSAR"; payments must be in USA funds or by International Money Order. A 
complete list of Society publications and membership information can be 
obtained from Dr. Taylor. The Society publishes Journal of Herpetology, 
Herpetological Review, Facsimile Reprints in Herpetology, Herpetological 
Circulars, Contributions to Herpetology, Catalogue of American Amphibians 
and Reptiles and Recent Herpetological Literature. 

These taxa also encompass nearly 2000 skele-
tons in roughly the same diversity, and sev-
eral hundred preserved hemipenes represent-
ing 70 species of snakes (mostly Crotalus) 
and lizards. A compilation of our 56 holotypes 
and several hundred paratypes has been 
completed and will soon be published in the 
Society's Transactions. Computer entry for at 
least some aspects of the collection is antici-
pated to begin early in 1983. 

The collection emphasizes the regional 
fauna, reptiles in particular, yet it is flavored 
with series of taxa from various places of 
interest to former and recent curators and 
contributors. During WW II various military 
personnel contributed a nice series of Pacific 
skinks, for example, and Cyrus Perkins 
assembled a sizeable collection of reptiles 
from the Galapagos Islands. The osteology 
collection has become more cosmopolitan as 
a result of the exotic species available on 
occasion from the San Diego Zoo. Current 
research interests have also expanded our 
skeletal holdings through the accumulation 
of ontogenetic series of many species from 
the Southwest and the West Indies. 

The present research programs are mainly 
in systematics and biogeography. Jim Berrian, 
however, is also conducting a demographic 
study of reptiles in the high desert near Anza 
Borrego, in addition to pursuing his interest 
in the relationships of the leaf-toed geckos, 
Phyllodactylus. We anticipate that the popu-
lation study will continue to provide data 
indefinitely. Over 100 can traps have been 
placed in a one-hectare plot that transects 
microhabitats ranging from sandy washes to 
rocky hillsides. For several years now, Van 
Wallach has been studying in detail the soft 
anatomy of snakes, giving attention to the 
morphology of the trachea and lungs. He has 
examined representatives of 350 genera and 
about 835 species for a major treatise on the 
subject and its bearing on snake phylogeny. 
Pregill is continuing his work on the West 
Indian herpetofauna, its systematics, paleon-
tology and zoogeography. This research has 
benefited from recent support by the National 
Science Foundation and National Geogra-
phic Society, primarily for research assist-
ants, laboratory equipment and field work in 
the West Indies. 

This department enjoys an adjunct rela-
tionship with the Department of Zoology at 
San Diego State University. Professors 
Richard Etheridge and Richard Estes and 
their graduate students routinely collaborate 
with us on the systematics and paleontology 
of squamates, and other areas of mutual 
interest. 

We anticipate that within six months the 
alcohol collection will have been moved to a 
renovated facility on the museum grounds. 
The move is in compliance with the regula-
tions of the San Diego Fire Department. 
Relocation of the alcohol collection will result 
in the disadvantages of a collection segre-
gated from the departmental offices, but it 
may adumbrate the creation of space for the 
growing osteology collection and for visitor 
and student work areas. The department is 
equipped with a wet lab, microscopes, pho-
tographic equipment, some recording equip-
ment, map and kodachrome-slide libraries, 
and field and collecting gear. The herpetolog- 

ical research library contains approximately 
32,000 volumes. The department welcomes 
visiting researchers and inquiries about spec-
imens. Loans are made to individuals with 
institutional affiliation. 

GREGORY PREGILL 
Natural History Museum 
P.O. Box 1390 
San Diego, California 92112 

	 • 

60 	 Herp Review 14(3), 1983 



Society for the Study of Amphibians and Reptiles 

BALLOT 

This is the official ballot of the SSAR to elect officers for 1984. All SSAR members are urged to vote. This 
ballot must be received no later than 15 December 1983. Please use the attached self-addressed envelope. 

For President-elect (vote for one): 

❑ Herbert Dessauer 

❑ George Pisani 

For Secretary (unopposed): 

❑ James S. Jacob 

0 	  

For Treasurer (unopposed): 

❑ Henri C. Seibert 

0 	 

For Board of Directors (Class of 1986 vote for one from each category): 

REGULAR 

❑ Alan Savitzky 

❑ Samuel Sweet 

OVERSEAS 

❑ Timothy Halliday 

❑ Ricardo Martori 

PROPOSED AMENDMENTS TO SSAR BYLAWS 

The proposed amendments appeared on pp. 4 & 5 of HR, 14(1), 1983. Please refer to that issue for a 
complete description of the three amendments. 

1. ❑ for 

2. ❑ for 

3. ❑ for 

❑ against 	the proposed amendment to Article II, Section 3, which would specify a 
term of office of one year for the Publications Secretary; the term of office 
was not previously stated. 

❑ against 	the proposed amendment to Article II, Section 6d, which adds membership 
on the SSAR Board of Directors as being one of the duties of the Publica-
tions Secretary. 

❑ against 	the proposed amendment to Article III, Section 1, which adds the Publica- 
tions Secretary to the SSAR Board of Directors. 

REMOVE THIS PAGE FROM HR TO VOTE 



The Candidates 
HERBERT DESSAUER, Professor of Biochemistry, Department of Biochemistry, Louis iana State University School 
of Medicine, New Orleans, Louisiana; Ph.D., Louisiana State University (1951). Research interests: (a) influence of 
photoperiod on seasonal cycles of lizards and snakes, (b) evolution of Anolis, New Guinea Litoria and snakes, 
especially the natricines, and (c) population genetics of closely related species in zones of contact. He is a Reasearch 
Associate of the American Museum of Natural History and of the L.S.U. Museum of Zoology. He was a member of the 
1969 ALPHA HELIX Expedition to New Guinea, panels cf the National Science Foundation in Systematic Biology and 
Advanced Science Education, and the National Committee for Resources in Herpetology. SSAR activities: Board 
Member (1981). Publications: 110. 

TIMOTHY HALLIDAY, Senior Lecturer in Biology, the Open University, Milton Keynes, England. Research interests: 
Studies of the sexual behaviour and evolutionary biology of European newts (Triturus) since 1968, and of the 
breeding dynamics of toads (BO° bufo) and frogs (Rana temporaria) since 1977. Member of the British Herpetologi-
cal Society, Societas Europea Herpetologica, Herpetologists' League, and European editor of the journal Animal 
Behaviour. SSAR activities: Member of the Editorial Bcard of the Journal of Herpetology (1975). 

JAMES S. JACOB, Associate Professor of Biology, Mem phis State University, Memphis, Tennessee; Ph.D., University 
of New mexico (1977). Research interests: Comparative morphology and physiology of reptiles and amphibians. 
SSAR activities: Chairman of Memphis Local Committee (1981), Secretary (1982-present), Chairman of Longrange 
Planning Committee (1983), Meetings Committee member (1983). Publications: 15. 

RICARDO A. MARTORI, Instructor (Prof. Asst.), Department° de Ciencias Naturales, Facultad de Ciencias Exactas, 
Fisicoquimicos y Naturales, Universidad Nacional de Rio Cuarto, Rio Cuarto, Cordoba, Argentina; Born: 1 Jan. 1944 
in Cordoba, Argentina; B.S. University of Texas, Austin with additional study and research at the Universidad 
Nacional de Cordoba; Research interests: Distribution and Ecology of the Reptiles and Amphibians of Argentina, 
especially aspects of feeding biology; SSAR activities; Member in good standing for three years; Publications: 5, all on 
the ecology and distribution of Argentine amphibians and reptiles. 

GEORGE PISANI, Director of Laboratories and Instructor, University of Kansas Division of Biological Sciences. 
Research interests: Natural history of North American snakes; reproductive biology of snakes. Member of Herpetolo-
gists' League since 1964. Charter member of Kansas Herpetological Society. Member of Associaton of Systematics 
Collections and Sigma Xi. Editor of ASC Newsletter. SSAR activities: Member of OHS/SSAR since 1962; editor of 
Herpetological Review for 6 years and Herpetological Circulars for 7 years; editor and originator of SSAR's latest 
venture into a literature referencing service. Publications: 25 (13 refereed), and has edited about 10 books for ASC. 

ALAN H. SAVITZKY, Assistant Professor, Department of Biological Sciences, Old Dominion University, Norfolk, 
Virginia; Ph.D., University of Kansas (1979). Research interests: Systematics and evolutionary morphology of snakes, 
especially the parallel evolution of specialized feeding and defensive structures; venom delivery systems, hinged 
dentitions, crushing dentitions, and morphological correlates of aquatic foraging. Member of American Society of 
Ichthyologists and Herpetologists, American Society of Zoologists, Herpetologists' League, Society of Systematic 
Zoology. Board of Governors, ASIH (1982-1986). Associate editor, Contributions to Herpetology (1982-present). 
Research Associate, National Museum of Natural History (1983-1986). Publications: 17 

HENRI C. SEIBERT, Professor of Zoology, Ohio University, Athens; Ph.D., University of Illinois, Urbana (1937). SSAR 
activities: Board of Directors (1962 to date); Publications Secretary (1966-1976); Treasurer (1970 to date). Publica-
tions: dozens. 

SAMUEL S. SWEET, Assistant Professor of Biological Sciences and Curator in Herpetology, University of California, 
Santa Barbara; Ph.D., University of California, Berkeley (1978). Research interests: Systematics and evolutionary 
morphology in hemidactyliine plethodontid salamanders (Texas and Appalachians) and analysis of clinal and 
geographic variation in southwestern snakes; variation and selection in intergrade zones in Pituophis and the 
quantification of cryptic and mimetic color patterns in reptiles; currently compiling a detailed regional book on the 
herpetofauna of southwestern California. Publications: about 20, including abstracts. 



NEWSNOTES 

JOSEPH GRINNELL MEDAL 

George A. Bartholomew, Professor of Biol-
ogy at the University of California at Los 
Angeles, has been selected to receive the 
JOSEPH GRINNELL MEDAL IN VERTE-
BRATE ZOOLOGY in honor of his distin-
guished research achievements in scientific 
natural history. The Grinnell Award com-
memorates the 75th anniversary of the found-
ing of the Museum of Vertebrate Zoology, 
University of California, Berkeley, where 
Grinnell served as its first director and pio-
neered the development of natural history as 
a scientific discipline. The award will be pre-
sented at a formal ceremony on Friday, 11 
November 1983 in Berkeley. • 

HABITAT SYMPOSIUM  

A symposium, WILDLIFE 2000: MODELING 
HABITAT RELATIONSHIPS OF TERRESTRI-
AL VERTEBRATES, will be held 7-11 October 
1984 at Fallen Leaf Lodge (Stanford Universi-
ty's Sierra Camp near Lake Tahoe). It will 
provide for scientists and managers an up-to-
date synthesis of issues in the development, 
testing, and application of models that pre-
dict responses of wildlife to habitat changes. 
Technical presentations will be given in six 
non-overlapping sessions. Posters will also 
be presented; some will be included in the 
symposium proceedings to be published 
promptly in journal format. Abstracts of papers 
are due 15 December 1983; those for posters 
are due 31 January 1984. Registration will be 
limited and applications filled in order of 
receipt. Interested persons may obtain regis-
tration materials and instructions for submit-
ting abstracts from Dr. Jared Verner, Pro-
gram Chair, Forestry Sciences Laboratory, 
2081 East Sierra Ave., Fresno, California 
93710, USA. • 

NATIONAL SYMPOSIUM ON 
CALOTES VERSICOLOR  

A Symposium is to be organized on Calotes 
versicolor during late 1984 / early 1985 at 
Poona/Mysore. It will cover all aspects of this 
lizard: systematics, ecology, behaviour, 
anatomy, biology, reproduction, develop-
ment, endocrinology, immunology, pathol-
ogy, parasites, etc. It is proposed to publish 
the proceedings of the Symposium as a 
monograph containing all available informa-
tion on Calotes versicolor. All scientists work-
ing or having worked on Calotes versicolor 
are, therefore, requested to participate in the 
Symposium. For achieving harmony and 
coordination a network is being formed of all 
persons willing to participate in the Sympo-
sium. All interested scientists are requested 
to communicate their participation content to 
any one of the following. 

Professor H. B. Devaraj Sarkar 
Department of Zoology 
University of Mysore 
Manasagangotri, Mysore 570 007 India  

Dr. Suresh C. Goel 
Department of Zoology 
University of Poona 
Poona 411 007 India 
	 • 

NEW FEDERAL LISTINGS PROPOSED 
FOR REPTILES AND AMPHIBIANS  

On 30 December 1982 the U.S. Fish and 
Wildlife Service of the Department of the Inte-
rior published a review of vertebrate wildlife 
being considered for listing as endangered or 
threatened species under the Endangered 
Species Act (Federal Register, Vol. 47, No. 
251). Fifty-two amphibians and 58 reptiles are 
listed in the proposed rules. Five taxa are 
listed as extinct, 6 taxa are being considered 
for listing, and 9 taxa are listed as being more 
abundant than previously believed and/or not 
subject to any identifiable threat. Persons 
working with the proposed taxa should be 
aware that listing often hampers captive 
propagation (or other research) programs; 
they are encouraged to write to the Service 
and emphasize this aspect of the listing, as 
well as the importance of habitat protection. 

The Fish and Wildlife Service is soliciting 
comments on the proposed listings from the 
public. All interested persons in the herpeto-
logical community are encouraged to con-
tribute comments and information on the sta-
tus of the proposed taxa. Comments should 
be submitted to: Director (OES), U.S. Fish 
and Wildlife Service, Department of the Inte-
rior, Washington, D.C. 20240. 

Submitted by GARY CASPER, 1857 Third 
Street, White Bear Lake, Minnesota 55110 
U.S.A. • 

OHIO REPTILE SURVEY  

An exhaustive survey of reptilian distribution 
in Ohio has been initiated. I am specifically 
interested in the following: 

A. Distribution data since 1951 of reptiles in 
Ohio which have not appeared in the litera-
ture. Ideally the data should be documented 
by specimens or clear identifiable photo-
graphs, though any information would be 
valuable. 

B. The existence of little-known collections 
which contain Ohio specimens. 

C. Individuals who have collected in Ohio. 

If you can be of any assistance please contact: 

Douglas Wynn 
Westerville North High School 
950 Smothers Road 
Westerville, Ohio 43081 	 • 

ECTOPARASITES WANTED  

Mites and ticks from reptiles wanted! Pre-
serve in isopropyl alcohol if 70% ethyl alcohol 
is not available. Assistance also provided to 
institutions and private collectors wanting 
assistance with identification of reptilian 
intestinal parasites; there is no charge for this 
service. 

Send ectoparasites to, or request assist-
ance from: 

Sue Barnard 
Senior Reptile Keeper 
Atlanta Zoological Park 
800 Cherokee Avenue, SE 
Atlanta, Georgia 30315, USA 	• 

REPTILE PARASITE SYMPOSIUM  

There will be a Symposium on Parasites of 
Reptiles held during the first week of 
December, 1983, in conjunction with the 
annual meeting of the American Society of 
Parasitologists and the American Society of 
Tropical Medicine and Hygiene. Titles and 
speakers are: 

Intestinal Protozoa of Reptiles by Dr. R. S. 
Wacha (Drake University) 
Hemoprotozoans of Reptiles by Dr. S. S. 
Desser (University of Toronto) 
Helminth Parasites of Reptiles by Dr. D. R. 
Brooks (University of British Columbia) 
Arachnid Parasites of Reptiles by Dr. Harry 
Hoogstraal (Cairo, Egypt) 
Pentastomids of Reptiles by Dr. J. T. Self 
(University of Oklahoma) 
Veterinary Aspects of Reptile Parasitism by 
Dr. B. Raphael (Dallas Zoo) 

All herpetologists are invited to attend this 
symposium being held at the Convention 
Center in San Antonio, Texas. Further infor-
mation may be obtained from: 

Dr. Robert E. Kuntz 
14794 Cadillac 
San Antonio, Texas 78248, U.S.A. 
512-492-1735 	 • 

B.H.S. PUBLISHES SEA TURTLE 
CONSERVATION BOOK  

The British Herpetological Society has 
recently published a critical review of the cur-
rent problems and controversies of sea turtle 
conservation. Conserving Sea Turtles, by 
Nicholas Mrosovsky, is of interest to general 
readers as well as the specialist biologist. The 
book is concerned with the methods being 
used to achieve that end; it argues that much 
is wrong. 

The price of this book is: 

U.K. £5.00 + 75p postage (surface) 
or £2.80 (airmail) 

U.S.A. $10.00 + $1.00 postage (surface) 
or $5.00 (airmail) 

International money orders and checks 
should be made payable to the British Herpe-
tological Society and sent to: 

Dr. S. Townson 
British Herpetological Society 
c/o Zoological Society of London 
Regent's Park, London, NW1 4RY 
ENGLAND 
	 • 
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FACSIMILE OF BRITISH JOURNAL OF HERPETOLOGY VOLUME ONE 1948-55 

The British Journal of Herpetology is published by the British Herpetological Society. 
The first eight numbers of Volume One, 1948-53, were edited by Prof. Angus Bellairs. Just 
thirty years since being the editor and on the occasion of his retirement, the Society wishes 
to honour Prof. Bellairs's contribution to herpetology and announces that hard-bound 
facsimile copies of Volume One of the British Journal of Herpetology will be made 
available at the end of 1983. At twelve numbers per volume (two yearly), Volume One 
consists of 228 pages. The facsimile will be approximately AS in size. (Back numbers of the 
journal are at present sold at £3.00 ($5.50) each). 

Copies will be available at a special pre-publication price of £7.50 ($11.50) to non-
members of the British Herpetological Society and £5.00 ($8.00) to members. After 
publication by 31st December 1983, the price will be £12.50 ($19.00) to non-members and 
£10.00 ($15.50) to members. Prices do not include £0.50 ($1.00) surface postage and 
packing. Should pre-publication requests be insufficient to cover production costs and the 
project fails, subscribers will be returned their contributions. But every effort will be made 
to avoid this. 

The British Herpetological Society (founded 1947) is probably the first nationally 
formed society for the study of amphibians and reptiles in Europe, as well as in the 
Commonwealth. The British Journal of Herpetology, presently edited by Dr. R.A. Avery, 
is now in its sixth volume. The first volume, besides recording aspects of the early 
development of the society and herpetology in Britain, includes some classical papers and 
others of historical interest. The first distribution maps of the herpetofauna of Britain and 
Ireland compiled by vice-counties by Col. R.H.R. Taylor (1948) make up the first number. 
Subsequent numbers include a paper on hybridization between the 'green frogs' Rana 

esculenta and R. ridibunda by L.C. Mandeville and Helen Spurway, phenological reports 
on frog (Rana temporaria) and toad (Bufo Milo) breeding in Britain and a note on the 
distribution of herpetofauna in the Channel Islands by Dr. J. F.D. Frazer (BHS President 
1955-81), a review of snake limbs by Prof. A. d'A. Bellairs, a paper on the influence of the 
climate of Britain and Ireland on the habits and distribution of the herpetofauna and 
various notes by the Society's founding President, Dr. Malcolm Smith, and a pioneer 

paper on toad (Bufo bufo) migration by H.J. Moore at Clayesmore School, Dorset. 

The last four numbers were edited by Dr R. Maxwell Savage. _______________________________ _____ 

ORDER FORM 

Name (BLOCK CAPITALS) 	  

Address in full (BLOCK CAPITALS) 	  

Number of copies of facsimile BJH Vol. I required: 	  

Enclose payment (cheques, postal orders and international money orders payable to 'British 
Herpetological Society' are acceptable) and send to:— 

British Herpetological Society 
c/o Zoological Society of London 
Regent's Park 
London NW1 4RY 
U.K. 

HERPlab: 
A HERPETOLOGY 

LEARNING CENTER 
In the center of the newly renovated Reptile 

House at the National Zoological Park is a 
new family classroom where zoogoers can 
learn about herpetology. This classroom, 
called HERPlab, was developed by the Zoo's 
Office of Education and Department of Her-
petology through a grant from the National 
Science Foundation. The purpose of the 
HERPlab project was to develop a core of inter-
active educational materials that would enable 
families to learn more about zoology when 
they visit a zoo. Although the materials focus 
on herps, the concepts around which they are 
designed are general ones—e.g. anatomy, 
behavior, communication, feeding—and 
apply to other taxons as well. 

To help ensure that the materials had gen-
eral applicability and might be of use to places 
besides the National Zoo, two other zoos 
joined the project as field test sites: the John 
Ball Zoo in Grand Rapids, Michigan, and the 
Philadelphia (PA) Zoo. Both received copies 
of the HERPlab educational materials and set 
up areas to try them out with their zoogoers. 

The HERPlab materials are aimed at the 
variety of ages you might expect in a family 
group. Thus zoogoers of various learning 
levels will find something of interest. Activi-
ties range from simple sorting games and 
puzzles to more complicated conceptual 
activities dealing with topics such as anatomy 
and social behavior. A small library with 
children's books as well as advanced refer-
ence texts supplements the HERPlab mate-
rials. 

The lab is about the size of a small class-
room and holds 20 to 25 people comfortably. 
To avoid crowding, a free ticket system regu-
lates visitors on busy days. The lab is a pleas-
ant environment, furnished with tables and 
chairs. Along the walls are a few exhibits, but 
the majority of the materials are contained in 
activity boxes located behind a check-out 
counter—as in a library. When visitors enter 
the lab, they receive a list of these activities 
and may select what interests them to use 
during their visits. They can take an activity 
box to a table and are free to explore its con-
tents. The lab is staffed by one or two volun-
teers from the Friends of the National Zoo 
(FONZ). They work as facilitators to help vis-
itors use the materials and find answers to 
their questions. 

There are currently 14 activity boxes, with a 
few additional ones being developed. Most 
are based around objects like bones or eggs, 
or are games. Four, however, focus on a live 
animal: SNAKE, FROG, LIZARD, TURTLE. 
SNAKE, for example, lets visitors look closely 
at and learn about a live corn snake. The 
animal is housed in a clear plastic box which 
is secured on a special plastic stand with a 
mirror on the bottom. This arrangement 
allows viewing from all sides without moving 
the box and possibly stressing the animal. 
The corn snake (Elaphe guttata) is a tractable 
species as are all those used for the live 
animal activity boxes. Individuals are rotated 
so that no one animal is used consecutively. 
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A big bird picks you off. Put your best side forward. 
Flatten yourself sideways 

and appear taller. 

Gain 1 

Time out. Stop and size 
up the situation, 

Play the game again. If you 

draw this card again, ignore 

it and keep playing. 
Stand Still 

Game over.You lose. 

Accompanying the boxed animal is a packet 
of observation cards that encourage visitors 
to look closely at and think about the animal. 
Questions like "Why do you think the snake 
keeps sticking out its tongue?" focus atten-
tion on the sensory capabilities of the animal 
and lead to further questions and answers. 
Short answers in fairly simple language are 
provided for parents to read to children. 
Information in smaller print provides more 
details for those with more interest. 

There are similar activity boxes for three 
additional species: African bullfrog (Pyxice-
phalus adspersa), Eastern box turtle (Terra-
pene carolina), and leopard gecko (Euble-
pharis macularis). All species are rotated on a 
daily basis, similar to the method used with 
the corn snake. 

The activity box TERRITORY is a board 
game with the board painted to resemble the 
woodland home of an anolis lizard. Each 
player takes the role of a lizard: one is the 
resident defending his territory, the other is 
the intruder. The game is constructed to 
teach certain things about territoriality and 
behavior. Displays are described clearly with 
drawings and in functional contexts. Players 
take turns drawing cards that describe these 
behaviors and determine their moves on the 
board. For example, "You flag your dewlap, 
but the resident ignores it. Better luck next 
time. LOSE 2." "Give it your all. Do a full 
display—head bobs, flags, and push-ups, all 
at once! GAIN 4." By the end of a game, both 
players have sampled the repertoire of Anolis 
aggressive behavior. Included in the game is 
a comic book called "Leaping Lizards" that 
describes a typical aggressive encounter. 

Activity boxes include a range of materials 
and topics. TURTLE BONES is an anatomy 
puzzle built around a skeleton. COMMUNI-
CATIONS includes the sounds of frogs and  

lizards. EGGS offers shells, larvae, and a 
guided quiz to explore the topic of reproduc-
tion. Additional boxes include VENOMOUS 
SNAKES, REPTILE OR AMPHIBIAN?, EN-
DANGERED HER PS, REPTILE KEEPERS 
(husbandry), SKULLDUGGERY (teeth and 
eating), and HERP SORTING CARDS. 

In addition to the activity boxes, there are 
some interactive exhibits and film loops. The 
purpose of these 8 mm films is to show some 
common behaviors which a visitor frequently 
misses in the Reptile House. Four loops were 
produced for this project: Eating, Snake 
Feeding, Locomotion, and Lizard Aggressive 
Behavior. A written guide accompanying each 
loop discusses important points to observe. 

One of the interactive exhibits is called 
LIZARD WORLD. It is a display which includes 
three tanks of pairs of Anolis carolinensis. 
Visitors can participate in an on-going exper-
iment about Anolis color change. Equipped 
with an observation sheet, they are encour-
aged to try out the scientific method, observe, 
and record carefully. The data collected by 
the visitors are recorded, tallied, and graphi-
cally represented next to the tanks. 

Another display, REPTILE KEEPERS, con-
tains information on husbandry and keepers' 
tools such as snake hooks, triple beam bal-
ance, and boots. Visitors can try on the boots 
and use or examine the other objects. Nearby, 
two glass doors permit viewing behind the 
scenes so visitors can actually watch keepers 
at work. 

HERPIab has been open since October 1, 
1982. Formal evaluations were conducted 
there and at the field sites for the first two 
months. As a result a few changes are being 
made in the materials. In general, however, 
the overall response of the visitors at all three 
sites was overwhelmingly positive, and our 
concern at the present time is finding ways of  

sharing the results of this project with other 
interested zoos and nature centers. We 
encourage any of you who are interested in 
finding out more about this project to visit the 
lab or contact us at the National Zoo. 

JUDITH WHITE 
and 
DALE L. MARCELLINI 
National Zoological Park 
Smithsonian Institution 
Washington, D.C. 20008 
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Natural Nest Sites and 
Brooding Behavior of 

Eumeces fasciatus 
Nesting sites of Eumeces fasciatus have 

been frequently observed (e.g., Cagle, 1940; 
Fitch, 1954; McCauley, 1939). We report 
further observations stressing arboreal nest-
ing, the distribution of nest sites, and brood-
ing behavior in natural and artificial sites. 

On 22 June 1982, a decaying stump of a 
hardwood tree and a log leaning on the stump 
were examined on a small island (ca. 500 x 50 
m) in a cypress swamp at the mouth of Steel 
Creek on the Savannah River Plant, Barnwell 
Co., South Carolina. Respective diameters of 
stump and log were approximately 1 m and 
0.8 m. Some of the woody surfaces were bare, 
and most of the remaining bark was loose and 
easily removed. Sections of the wood had 
been reduced to sawdust by beetle larvae. 
Removal of bark and outer layers of loose 
wood exposed five adult female E. fasciatus 
and four clutches of eggs. The clutches con-
tained 5, 6, 8 and 10 eggs. One of the clutches 
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was found on the elevated log about 1.5 m 
above the ground. The remaining clutches 
were found in distinctly separated locations 
on the stump, but all were approximately 1 m 
above ground. All four clutches were depos-
ited on sawdust. 

A more thorough search of the rotting logs 
and stumps on the entire island was con-
ducted on 2 July 1982. TWo isolated clutches 
were discovered. A female was brooding one 
clutch of nine eggs on sawdust in a rotting log 
approximately 2.3 m long and 15 cm in diame-
ter. This log lacked bark and was hard on the 
outside, but soft on the inside. The other 
clutch was located approximately 10 m above 
ground in the decaying stump of a hardwood 
tree, which had a diameter of 0.6 m at the 
base. Four eggs, one hatchling, and a female 
were located in soft wood. 

Although Eumeces fasciatus is often con-
sidered less arboreal than the larger E. laticeps 
(e.g., Smith, 1946; Mount, 1975), it readily 
climbs trees while foraging and avoiding preda-
tors (Fitch, 1954; Fitch and von Achen, 1977). 
In Swamps in central Alabama, Georgia and 
on the Savannah River Plant, we have fre-
quently observed E. fasciatus on living and 
dead trees at heights greater than three 
meters. However, nest sites have not been 
previously reported at this height. We sug-
gest that a quantitative assessment of perch 
heights and nest heights in woodland habi-
tats is necessary to evaluate the vertical niche 
characteristics of E. fasciatus and the other 
southeastern members of the fasciatus group. 

The occurrence of four clutches in close 
proximity combined with our inability to 
locate more than two isolated clutches in the 
surrounding area strongly suggests a clumped 
distribution of clutches. Since there was a 
notable lack of other large stumps at a suitable 
stage of decomposition in the area searched, 
the observed grouping of clutches presuma-
bly represents a response to scarcity of nest-
ing resources, an explanation suggested by 
Fitch (1954). Fitch also suggested that gre-
garious and communal nesting might provide 
increased protection of each clutch from 
small predators while the female leaves the 
nest to forage. If gregarious nesting occurs 
primarily because it is selectively advanta-
geous due to reduction of egg predation, it 
should be the norm even when nesting sites 
are abundant. However, no data are available 
to indicate the relative importance of resource 
limitation and protection of eggs to the estab-
lishment of nests in close proximity or to 
reveal possible density-dependent effects on 
nest predation. 

Peeling bark and wood by hand and potato 
rake obscured the three-dimensional rela-
tionships between females and eggs in all but 
one of the elevated nests, but it was apparent 
in that instance that spatial relationships 
between female and eggs are more complex 
in natural nesting sites than descriptions in 
the literature indicate. The relatively undis-
turbed brooding site consisted of a small 
open cavity with a wide mouth and front 
chamber behind which the opening became 
shallower, narrowing into shallow passages, 
one running to the right and slightly up for 
several cm, and another running several cm 
above and behind the main chamber. When 
the cavity was exposed, the female was coiled  

in the front chamber, which had a shallow 
sawdust substratum and contained no eggs. 
Six eggs were found on or in nearly dry saw-
dust in deeper portions of the brooding 
chamber. In the recess extending to the right, 
four eggs. including one which had shriveled, 
were located at the level of the female and 
slightly above her. Two eggs were found in 
the other recess, approximately 8 cm above 
the female and slightly behind the main cav-
ity. The closest members of the two groups of 
eggs were separated by a distance approxi-
mately equal to the female's snout-vent length 
(66 mm). 

Skinks brooding eggs on two-dimensional 
cage bottoms usually gather the entire clutch 
into one or two tightly clumped groups about 
which or between which the female lies in one 
of three characteristic postures. Noble and 
Mason (1933) reported that although no fixed 
position is assumed, the most frequent arrange-
ments of the female's body are a semicircle 
surrounding the eggs, an s-curve in which 
eggs are located in both concave portions, 
and a straight line among or over the eggs. 
However, these arrangements may be impos-
sible in the confined three-dimensional 
chambers of some natural brooding sites. 
Spatial constraints may prevent females from 
gathering all the eggs into closely juxtaposed 
groups. Because pockets of sawdust are 
found in channels between relatively solid 
wood, single eggs or small groups may be 
placed in separated locations. Furthermore, 
brooding sites in vertical structures such as 
tree stumps usually have irregular, sloping 
surfaces on which the eggs are deposited. As 
a result of these spatial features of brooding 
sites in logs and stumps, eggs may be simul-
taneously above and below the female and 
separated from the female and other eggs. 

Our observations suggest further studies of 
three natural historical aspects of E. fascia-
tus. First, regular use of trees for foraging and 
escape in at least three southeastern states 
and arboreal nesting suggest that more of the 
woodland habitat is available to E. fasciatus 
than has been suspected, especially in 
swamps. Second, in natural nest cavities spa-
tial constraints may necessitate more com-
plex brooding behavior than has been 
observed in laboratory settings. For example, 
it may be impossible for some females to 
gather their clutches into one or two compact 
clusters and maintain nearly continuous con-
tact with them. Egg rolling, egg movement, 
and brooding postures in three-dimensional 
simulated natural nest cavities may all differ 
from the published accounts based on obser-
vations on flat cage bottoms (Nobel and 
Mason, 1933; Evans, 1959). Since E. fasciatus 
nests frequently in spaces containing large 
amounts of sawdust, females presumably 
must modify natural nest sites to a greater 
extent than revealed by the formation of small 
clearings in sphagnum moss or wood debris 
(Evans, 1959; Noble and Mason, 1933). 
Eumeces fasciatus, E. laticeps, and E. in-
expectatus in our laboratory (Cooper and 
Vitt, unpublished observations) burrow in 
sand readily by using the snout as a wedge 
and dig holes with the forelegs in a manner 
similar to that described for Anolis carolinen-
sis (Tokarz and Jones, 1979). Such behaviors 
are probably employed in nest construction. 

Finally, the aggregated distribution of 
detected nest sites suggests that optimal nest 
sites may be scarce. Future studies should 
compare the distribution of suitable nest sites 
to that actually observed to determine the 
degree of aggregation. Comparison of nest 
predation rates on isolated and aggregated 
nests would reveal whether there is a selec-
tive advantage of communal nesting due to 
more effective guarding of the nests by sev-
eral females, as suggested by Fitch (1954). 
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"Absolutely delightful"* 

Their 
Blood 

Runs Cold 
Adventures with 

Reptiles and Amphibians 

CONTENTS 

WHIT GIBBONS 

"Dr. Gibbons' book is a pleasant and instructive mixture 
of herpetologic lore, lively anecdote, humor, and conser-
vation ethics. He writes with clarity and verve, and the 
book will give the general reader a more intelligent and 
sympathetic understanding of reptiles and amphibians, 
and of the scientists who study them."—Archie Can 

*This book is absolutely delightful—a rare mix of fun 
and frolic and sound zoology. I wish there were more 
authors capable of such writing."—Roger W. Barbour 

Whit Gibbons possesses the rare talent of conveying 
the challenge and excitement of scientific inquiry. A re-
search ecologist who specializes in the study of reptiles 
and amphibians, he gives accounts of work in the field 
that are as readable as good short stories. Their Blood 
Runs Cold is entertaining, informative reading that not 
only enhances our understanding of a unique group of 
animals but also provides excellent insight into the mind 
and character of a research scientist. Thirty illustrations 
complement the text. 
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Fig. 1. Adult female Platymantis vitianus (USNM/FS 30762). Dorsolateral aspect. 

NATURAL HISTORY 
NOTES ON THE FIJIAN 

GROUND FROG 
(RANIDAE: 

PLATYMANTIS 
VITIANUS) 

Fiji has two endemic species of frogs: Platy-
mantis vitianus, the ground frog, and P. 
vitiensis, the tree frog. The tree frog is rela-
tively common on the islands of Ovalau, 
Taveuni,Vanua Levu, and Viti Levu (Pernetta 
and Watling, 1979) and is an inhabitant of leaf 
axils of pandanus in low-lying marshy areas 
or along mountain streams (Gorham, 1968; 
Pernetta and Goldman, 1976). In contrast, the 
ground frog is rarer on these same islands 
and usually stated to be an inhabitant of 
rocky forest streams and rivulets (Gorham, 
1968; Pernetta and Goldman, 1976). During a 
brief stay on Ovalau in May 1982, I had the 
opportunity to observe and capture several P. 
vitianus in circumstances "unusual" for this 
species and, herein, summarize my observa-
tions. 

Of the five ground frogs seen, none were in 
close proximity to a stream with running or 
standing water. All were on hill sides or ridge 
tops, at approximately 200 m or more above 
sea level, and 100 m or more from the nearest 
permanent stream. An adult female and juve-
nile male (USNM/FS 30762-63, respectively) 
were captured on the northeast facing ridge 
(ca. 200 m elevation) immediately behind 
Levuka in the remnant of a rainforest with a 
thinly closed canopy and heavy ground litter 
(4-5 cm deep). The frogs were captured 
within 4 m of one another in the litter asso-
ciated with a giant Fijian heliconia. The female 
was discovered beneath a fallen and rotten 
heliconia stalk and dead fern root mass in the 
midst of a low terrestrial fern clump; the male 
was in basal litter of a heliconia clump. 
Although it was not evident at first, both sites  

lay in a temporary stream channel — slope 
45-60° — which probably bore water only 
briefly during the heaviest rains; the nearest 
permanent stream was downslope at least 
300 m away. The frogs when first observed 
were beneath the litter near the soil (soil 
temperature 24.5°C; moist but not wet, i.e., 
could not be rolled into a ball; air temperature 
27°C). The female's escape behavior was to 
move forward and bury deeper in the litter, a 
scurrying movement with no attempt to jump. 
The juvenile male made short jumps/dives 
into the litter, although there was no attempt 
to move from the base of the heliconia clump. 
Two immature females (USNM/FS 30778-79) 
and an escapee were discovered in litter 
associated with yaqona (Piper methystictum) 
plantations (ca. 250-300 m elevation) along 
the Draiba-Lovoni trail on the southeastern 
slope of a mountain. One female was hidden 
beneath a small log in the middle of a yaqona 
patch, lightly shaded by widely spaced legume 
trees with a thin ground cover of fallen legume 

leaves; she was partially buried in rotten 
wood and soil (soil and air temperature of 
25° C; soil moist but not wet). The other 
female and an escapee were beneath a heap 
of cut cassava branches lying in thick (10-20 
cm high) grass at the edge of a yaqona patch. 
This was a damper site with more vegetative 
litter and both frogs made quick short jumps 
moving downward and forward through the 
litter. The quick movements and depth of the 
litter in the brush heap made capture difficult. 
A Bufo marinus shared this hiding place and 
showed a similar escape behavior. The near-
est permanent stream was 100-150 m down-
slope from both sites, and only the second 
site may have lain in a runoff channel, 
although a strong erosion pathway was not 
evident. The second site was likely shaded for 
at least part of the day by a small tree. 

Upon capture, all four frogs were dark 
shades of brown. The two Levuka specimens 
lightened somewhat to a olive brown dorsal 
ground color with dark brown spots and 
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 Fig. 2. Closeup of head of an adult female 
Platymantis vitianus (USNM/FS 30762). 
Anterolateral aspect. 

0 Prints measu
re 

20 x 2
4 inche
s 

(51
 x 

In
te

rn
a

ri
a

l 

7.4 
3.1 
4.2 
4.4 

beige axillary spots (Figs. 1 & 2). One of the 
Draiba females shared this coloration, the 
other lightened to a golden beige ground 
color. All possessed light axillary spots. The 
physical dimensions are summarized in Table 
1. Only the Levuka female is sexually mature, 
but not gravid. Her ovaries contain at least 
two sizes of follicles (vitellogenic ones ca. 
0.9-1.2 mm in diameter and previtellogenic 
ones 0.2-0.4 mm). The Draiba females are 
immature with numerous small (0.1 mm) 
previtellogenic follicles giving the ovary a 
granular appearance. The male is likely 
immature; its testes are ellipsoidal, 6.5 mm in 
length, apparently lobulated with each lobe 
externally outlined by melanocytes. Both 
Fijian Platymantis are believed to be voice-
less (P. Ryan, pers. comm.), and this male 
lacks vocal sac openings, although absence 
in this case can also be attributed to 
immaturity. 

The Fijian ground frogs appear to be 
opportunistic carnivores. All four frogs had 
stomachs full of arthropods, although only in 
one specimen did the volume of prey fully 
distend the stomach wall. The prey of two 
individuals included millipedes; two had eaten 
ants, two had eaten beetles, and two had 
eaten orthopterans. The large female also 
had eaten two large pieces of plant matter, 
presumably swallowed accidentally. There 
was no gross difference in prey size among 
the frogs in spite of their disparate sizes. 

SUMMARY 

Platymantis vitianus is not restricted to 
heavily canopied forest streams, but occurs 
in disturbed habitats with incomplete cano-
pies and distantly removed from permanent 
streams. In such circumstances, the frogs live 
beneath vegetative litter and, if uncovered, 
attempt to escape by burrowing deeper in the 
litter. P. vitianus occurs microsympatrically 
with the introduced Bulo marinus. 
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TRAUMA-INDUCED 
DEVELOPMENTAL 

VERTEBRAL 
DISPLACEMENT 

(RHOECOSIS) IN A 
GARTER SNAKE 

ABSTRACT A case is reported for the Great 
Plains Garter snake, Thamnophis radix 
haydeni, of acute kypholordosis and scolio-
sis resulting from partial displacement of the 
vertebral column opposite the 54th ventral, 
causing injury to the spinal cord and ensuing 
traumatic partial amyoplasia. It is the most 
acute case of its kind ever recorded in snakes, 
the only one not of congenital origin, and 
only the second one not promptly lethal. The 
literature on the subject is reviewed for verte-
brates in general, and the term rhoecosis is 
proposed to embrace all kinds of vertebral 
displacement. 

Key words: rhoecosis, kyphosis, lordosis, 
scoliosis, snakes. 

Vertebrates of several classes have been 
reported to show anomalous distortions of 
the vertebral column. In general they take 
three different forms. Displacement in a sagit-
tal plane, especially dorsad and hence usu-
ally thoracic, is regarded as kyphosis (hump-
back); if it is ventrad, hence usually in the 
lumbar or cervical regions, it is designated as 
lordosis (sway back). Displacement in a fron-
tal plane, to either side, is scoliosis (lateral 
curvature). All conditions may occur to dif-
ferent extents within the same animal. We 
here report a nearly mature snake exhibiting 
spontaneous occurrence of all three con-
ditions. 

No generic term exists to embrace all kinds 
of distortion of the vertebral column. We pro-
pose the term "rhoecosis" (from the Greek 
"rhoikos," meaning crooked) to serve in that 
context. 

In mammals many cases of all three kinds 
of rhoecosis listed above have been docu-
mented, with disease, trauma, degenerative 
or genetic conditions listed as primary causes 
although many cases are regarded as idiopa-
thic. A BIOSIS search through Biological 
Abstracts from 1969 through 1981 reveals 611 
references to mammalian rhoecoses, cover-
ing experimental as well as spontaneous 
occurrences. Much of the former concerns 
hormonally-controlled behavioral lordosis in 
rodents (e.g. DeBold and Whalen, 1975), but 
considerable experimental work has been 
done on other aspects of anomalous verte-
bral columns in various mammals (e.g. Cana-
dell et al., 1978; Spencer and Zorab, 1976). 
Numerous descriptions exist of spontaneous 
occurrences in horses (e.g. Jeffcott, 1980) 
and other domesticated animals, and in 
humans (e.g. Swank et al., 1981; Winter et al., 
1979). 

The same search, over the same time-span, 
revealed far fewer works on rhoecosis in 
other classes of vertebrates, with 24 on birds 
(e.g. McCarrey et al., 1981; Rigdon, 1971; 
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Riggins et al., 1977; Wise, 1977); 33 on fishes, 
(e.g. Austin and Hickey, 1973; Couch et al., 
1977; Dorfman, 1972; Kroger and Guthrie, 
1971; Moore and Burton, 1975); two on 
amphibians (Browder, 1972; Hadeen, 1976; 
both concern anurans); and four on reptiles. 

The literature on reptiles is limited to tur-
tles, lizards and snakes. Plymale et al. (1978) 
summarize the rather extensive literature on 
turtles, to which we add White and Murphy 
(1972). Grogan (1976) notes two records in 
the literature on lizards (Agama and Lacerta), 
and adds one record of his own (Agama). 
Although Grogan (op. cit.) states that "scolio-
sis is evidently a well known phenomenon in 
snakes," we find but one explicit record 
(Progscha and Lehmann, 1970), for Sanzinia 
madagascariensis, in which four of twelve 
young born in captivity exhibited scoliosis 
and kyphoscoliosis. Only one of those four 
survived more than a brief period after birth, 
and that one exhibited relatively mild verte-
bral deformities. 

Hence a rhoecotic subadult Western Plains 
garter snake, Thamnophis radix haydeni 
(Kennicott), taken in early May, 1981, in 
Boulder, Colorado, is of special interest. 

This specimen, alive at present writing, is a 
male measuring 338 mm s-v (June 22, 1981), 
tail 109 mm, possessing the characteristics 
typical of the subspecies: lateral light stripe 
on the 3rd and 4th scale rows, a relatively 
short tail, a yellow-orange vertebral stripe, a 
double row of alternating black spots between 
vertebral and lateral stripes, and a single row 
ventral to latter; vertical bars on lips; scales in 
21 rows at neck and at midbody, ventrals 163, 
caudals 82, anal entire. 

The anterior third of the body of this animal 
appears normal externally, whereas through-
out the full length of the rest of the body and 
the tail the vertebral column is strongly sinu-
ous, mostly in the sagittal plane. The ventral 
scales are spaced as is normal on the anterior 
third of the body, but elsewhere on the venter 
they are telescoped to no more than about 
two-thirds their normal length. The caudal 
scales are similarly reduced in length. 

Sensory and motor functions persist through-
out the body and tail, indicating that the 
innervation of the posterior myotomes is not 
interrupted completely although perhaps 
impaired. Also the snake demonstrates almost 
normal motions although the rear venter and 
tail are held partially rotated laterally at times 
and often seem to be dragged rather than 
participating in movement. In general the 
snake appears to be in good health and feeds 
(on earthworms) avidly. 

Lateral and dorsal-ventral radiographs of 
this animal were taken to determine the extent 
of the vertebral malformations. As can be 
seen in Figure 1 (dorsal-ventral radiograph) 
the vertebral column is normal in the anterior 
third of the body, but at the level of the 54th 
ventral is sharply displaced to the right 
(scoliosis). Posterior to this point, as seen in 
Figure 2 (lateral radiograph), the entire rest of 
the body and tail display dramatic dorsoven-
tral sagittal (kypholordotic) deviations. 

The cause of the kypholordosis in this 
specimen is almost certainly due to some 
postembryonic trauma, at the level of the 54th 
ventral. The resultant vertebral displacement 

Figure 1. Dorsoventral radiograph of a rhoe-
cotic specimen of a garter snake, Thamno-
phis radix haydeni. Total length 447 mm. 

Figure 2. Lateral radiograph of the snake 
shown in Fig. 1. The anterior end (right) is 
shown only immediately in front of the site of 
presumed original trauma. The tail is turned 
toward the viewer, hence several parts appear 
superimposed. 

presumably severely injured the spinal cord 
but did not sever it. The motor neurons of the 
ventral funiculi were probably damaged, so 
that the myotomes posterior to the site of 
injury could not develop normally, although 
growth was not inhibited completely. It 
appears that the vertebral column and other 
trunk organs and structures, however, con-
tinued to grow at the same rate as before, and 
hence became progressively more convoluted 
or telescoped as their size increased while the 
body wall remained the same or grew more 
slowly. In this case, then, kypholordosis and 
scoliosis are apparently a product of trau-
matic partial amyoplasia following trauma of 
the spinal cord. 

There is only very slight evidence exter-
nally of the trauma suffered by the vertebral 
column; one scale in the 7th scale row oppo-
site the 54th ventral is abnormally short, 
broad, smooth (lacking a keel) and fused with 
the diagonally adjacent posterior scale in the 
6th row. The diagonally adjacent anterior 
scales in the 6th and 8th rows are also abnor-
mal in having a short keel, absent on the pos-
terior third of each scale. This small scar sug-
gests a puncture. The site of vertebral displace-
ment is readily evident as a bulge on the right 
side of the body. Elsewhere the columnar dis-
tortions are clearly apparent as middorsal 
bulges separated by depressions of varying 
length. Fourteen medial bulges are evident 
externally on the trunk, perhaps as many as 
thirteen on the tail; the latter number is uncer-
tain because of the small sizes involved, par-
ticularly toward the tip of the tail. The termi-
nal 20 mm of the tail has lateral as well as 
dorsoventral columnar displacement. 

The radiographs reveal good to normal 
bone density with no sign of degenerative 
bone disease or resorption as the origin of the 
kypholordosis; thus trauma can almost cer-
tainly be implied as the cause of this malfor-
mation. The presence of the scar at the initial 
site of the disorder would appear to confirm 
this. 

The peculiar appearance of the vertebral 
column throughout much, but not all, of the 
kypholordotic region, as though exhibiting 
dorsal spina bifida, is apparently an illusion 
resulting from a slight sinistral torsion of the 
body as a whole or of the vertebral column 
alone. Thus the vertebral column is viewed 
dorsolaterally in those parts rather than 
directly dorsoventrally, as in the anterior third 
of the body.The scattered hiati in the verte-
bral column are situated at the apices of 
kyphotic flexions. The only obvious anomal-
ous vertebral osteosis lies on each side of the 
trauma at the 54th ventral, where two verte-
brae appear to be partially fused. 

Whether the condition has stabilized or will 
become progressively more acute as the 
animal grows further is unknown, but depends 
upon the nature of the dysfunction of the 
motor nerves and whether the disturbance of 
the myotomal growth rates was incidental or 
is on-going. The condition cannot be expected 
to diminish with time or to improve as the 
animal grows, except perhaps in proportion if 
growth rates are maintained in synchrony. 
The developmental damage has been done 
and is irreversible. 

At present, the animal is being kept alive to 
monitor the progress of the condition. In due 
time the spinal cord will be sectioned to 
determine the histological extent of the trauma 
at the level of the 54th ventral, and gross dis-
section will be undertaken to ascertain the 
effect of such extensive kyphosis on the 
abdominal viscera and upon the myology of 
the body wall. In the meantime, it is evident 
that the kyphotic condition of this snake is a 
product of uncoordinated rates of growth of 
myotomes and the skeletal system. 

In summary, this case is noteworthy espe-
cially for its susceptibility to causative diag-
nosis and the longevity of the subject, as well 
as for the extreme development of rhoecosis 
and the rarity of records of such anomalies 
among serpents. It is the only case in snakes 
not of congenital origin, and it is an excellent 
demonstration of the separate endogenous 
controls of growth rates of the axial skeleton 
and its somatic musculature. 
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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, Houston Zoological Gardens, P.O. 
Box 1562, Houston, Texas 77001. 

CAU DATA 
PLETHODON CINEREUS (Redback Sala-
mander). COLORATION. An erythristic Ple-
thodon cinereus was found 23 August 1977 
near Raccoon Creek, Springfield Twp., Erie 
Co., PA. The collection site is located on the 
proposed U.S. Steel Lakefront Plant Site, 
Conneaut, Ohio . 

MUSEUM OF NATURAL HISTORY The University of Kansas Announces 

The Ecological Impact of Man on the South Florida Herpetofauna 
By Larry David Wilson and Louis Porras 	 Co-sponsored by World Wildlife Fund - US. 
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amphibians and reptiles. The authors document and verify the introduction and establishment of 25 alien amphibians and reptiles into the southern 
portion of the state, and discredit rumors of introduced species previously thought to occur in southern Florida. Contains three maps, two of which 
show historical drainage patterns and the modern canal network, plus 25 black and white photographs of each of the introduced amphibians and reptiles. 
Eight additional photographs show aspects of alteration or manipulation of the south Florida environment. 

	 ORDER BLANK 	  
Order from: 
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Publications Secretary 
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The salamander appears to be quite similar 
in appearance to Reid's (1908. Am. Nat. 
42:460-464) Fig. 7 of an erythristic form. The 
primary differences between our specimen 
and Reid's are that approximately 80% of the 
lateral and ventral surface of the tail of our 
specimen is black compared to only the distal 
half of the tail in Reid's, and our specimen has 
less black pigment along the lateral edges of 
the dorsal stripe and head. In life those 
regions of the body lacking melanin were a 
light orange color. 

A second salamander captured 18 May 
1977 near Raccoon Creek shows a weakly 
developed erythristic arrangement. In this 
animal there is appreciable melanin reduc-
tion on the ventro-lateral surfaces, the dor-
sum over the front limbs and the front limbs. 
In life these regions were a yellowish orange 
in color. There was also less melanin present 
on the ventral surface than expected in the 
normal striped form. 

Erythristic forms were not found after 
extensive collecting along Turkey Creek, 3 
km west of Raccoon Creek or near the mouth 
of Elk Creek, 16 km east of Raccoon Creek. 

Tilley, et al. (1982. Herpetologica 38:409-
417) recently summarized the distribution of 
the erythristic form of Plethodon cinereus in 
northeastern U.S. and Ohio. While this is 
apparently the first report of the erythristic 
phase in Pennsylvania, the collection site is 
only 96 km southwest of the nearest New 
York record (Reid and Wright, 1909. Proc. 
Amer. Phil. Soc. 48:370-459) and 40 km east 
of collection sites reported by Pfingsten 
(1969. J. Herpetol. 3:104-105). 

The specimens were collected during the 
course of field work while employed by Aqua-
tic Ecology Associates, Pittsburgh, PA. The 
U.S. Steel Corporation kindly granted per-
mission for additional field work on their 
property. The specimens were deposited in 
Carnegie Museum (CM-91432, 91433). 

Submitted by CHARLES F. MUELLER and 
MIKE HIMCHAK, Department of Biology, 
Slippery Rock State College, Slippery Rock, 
Pennsylvania 16057 USA. • 

SAURIA 
CNEMIDOPHORUS GULARIS (Texas Spot-
ted Whiptail). HIBERNATION. Other than 
reports by Trauth (1977. Herp. Review 8:33), 
Sellers, et al. (1980. J. Herpetol. 14:185-187), 
and Etheridge, et al. (1983. Copeia 1983:206-
214) on the collection of large numbers of 
hibernating C. sexlineatus and by Bostic 
(1966. Southwest. Nat. 11:275-289) on the 
excavation of 25 C. hyperythrus, published 
information on hibernation in species of 
Cnemidophorus is largely anecdotal. The fol-
lowing describes a successful attempt to 
excavate hibernating C. gularis. 

In January, 1983, Drs. J. W. Wright and J. P. 
Karges (Los Angeles County Museum of 
Natural History) expressed to me the need for 
hibernating C. gularis for research purposes. 
Karges suggested I search in the Lake Ben-
brook area south of Fort Worth, Tarrant Co., 
Texas. On 3 February 1983, I drove to an arbi-
trary site in the Rocky Creek Park area near 
the lake. From my past experiences in collect-
ing C. sexlineatus from hibernation, I chose a 
moderately-sloping, SW facing embankment 
along a highway. Excavation began in friable 
soil mixed with medium to large rocks. A 
"swath method" was used to remove soil and 
rocks to a depth of ca. 30 cm in linear strips to 
the face of the bank. After about 15 minutes, 
an adult male C. gularis (SVL = 83 mm) was 
spotted in a cavity near a lodged rock. I con-
tinued excavating for ca. 11/2 hrs., and my 
efforts yielded 7 additional lizards (SVLs = 98 
mm, female; 50, 49, 46, 43, 38, and 38 mm 
juveniles). The juveniles were found at the 
ends of well-constructed burrows. Two snakes 
(Sonora episcopa and Virginia striatula) were 
also collected beneath large rocks. 

I suggest that this collection technique 
could yield adequate samples of any species 
of Cnemidophorus from hibernation, espe-
cially when existing populations occur along 
highways bordered by elevated sloping 
embankments. 

Lizards are deposited in the LACM collec-
tion, and the snakes will be deposited in the 
Milwaukee Public Museum. 

Submitted by STANLEY E. TRAUTH, Depart-
ment of Biology, Southern Methodist Univer-
sity, Dallas, Texas 75275 USA. • 

CROTAPHYTUS COLLARIS COLLARIS (East-
ern Collared Lizard). HIBERNACULA. Legler 
and Fitch (1957. Copeia 1957:304-307) were 
the first to report observations on hibernation 
and nests of collared lizards. Trauth (pers. 
comm., 1983) found a male C. c. collaris (80 
mm SVL) hibernation under shelf rock on 16 
March 1975 in Caddo Co., Oklahoma, 3.2 km 
N of Anadarko off Hwy 281. The following 
confirms this pattern of hibernation of col-
lared lizards. 

The study site was an abandoned rock 
quarry located in Denton Co., Texas, 18.8 km 
W of Denton along U.S. 380. Four inactive 
adult C. c. collaris (two males, R SVL= 95.1 
mm; two females, R SVL= 81.2 mm) were 
uncovered singly within hibernacula burrows 
on 1 March 1983 (1630 hrs; air temp = 29.4° C) 
beneath limestone rocks with average dimen-
sions of 60 X 38 X 4.2 cm. All burrows were 
open-ended and situated nearer the largest 
portion of the rock chamber roof. Hibernac-
ula dimensions averaged 12.5 X 4.8 X 5.8 cm 
and conformed to the body size of each 
lizard. Similar observations have been re-
ported for Cnemidophorus sexlineatus (see 
Etheridge, et al., 1983. Copeia 1983:206-214) 
where burrow diameter correlated positively 
with lizard body size, suggesting that these 
lizards dig their own burrows and rarely util-
ize abandoned mammalian (i.e., rodent) shel-
ters. The lizards were found facing head 
downward in hibernacula with hindquarters 
and tail partially exposed in a fashion similar 
to that reported by Legler and Fitch (1957). 

Cloaca! temperatures ranged from 17.2 to 
18.4° C (R = 17.9 ± 0.3 SEM), while soil burrow 
temperatures ranged from 15.8 to 16.8° C (R = 
16.2 ± 0.2 SEM). Lizards entered hibernation 
in mid-October 1982 and the earliest activity 
record was on 10 April 1983 at an air tempera-
ture of 30.6°C. 

Voucher specimens have been deposited in 
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the North Texas State University Herpetolog-
ical Collection (NTSUHC #R677-680). 

I thank Dr. Stanley E. Trauth of Southern 
Methodist University for providing the addi-
tional information. 

Submitted by CHRIS T. McALLISTER, 
Renal Metabolic Lab (151-G), VA Medical 
Center, Dallas, Texas 75216 USA. • 

HEMIDACTYLUS GARNOTI (Indo -Pacific 
Gecko). PREDATION. Hemidactylus garnoti 
is a recent addition to the herpetofauna of 
southern Florida. It was reported to occur 
prior to 1964 (King and Krakauer, 1966. Quart. 
Jour. Florida Acad. Sci. 29(2):144-154). Since 
that time, little has been published on its 
interactions with other members of the south 
Florida faunal community. The following 
accounts report two cases of predation on 
this species. 

On the morning of 2 August 1982, in a resi-
dential area of SW Miami (Dade County, Flor-
ida), a juvenile H. garnoti was found dead in 
the web of Achaearanea tepidariorum, the 
common house spider (identified by G. B. 
Edwards, Florida State Collection of Arthro-
pods). When first observed, the lizard had a 
bloody spot near its eye, and the spider was 
feeding on the tail region of the lizard. Later 
that afternoon the tail region of the gecko 
appeared dehydrated, and the spider was 
feeding on the abdominal region of the lizard. 
The predation of lizards by this species of 
spider is an unusual occurence (G. B. 
Edwards, pers. comm.). 

On the eve of 25 July 1982, in a residential 
area of Homestead (Dade County, Florida an 
indo-pacific gecko was observed being held 
by an Osteopilus septentrionalis, the cuban 
tree frog. 0. septentrionalis is an introduced 
species first reported in mainland Florida in 
1952 (Schwartz, 1952. Copeia 1952:117-118). 
The discovery of this event by the author 
apparently startled the frog and caused it to 
release the gecko, which ran off. 0. septen-
trionalis has been previously reported to feed 
on arthropods and anurans (Carr, 1940. Univ. 
Florida Biol. Sci. Ser. 3(1):1-118), but not on 
lizards. Photographs of the predator-prey 
interaction of A. tepidariorum and H. garnoti 
were deposited with the Florida State Collec-
tion of Arthropods, Gainesville, Florida. 

Submitted by TODD M. STEINER, 8275 SW 
144 Street, Miami, Florida 33158 USA. • 

LAEMANCTUS LONGIPES (Casque-headed 
Lizard). REPRODUCTION. There are few 
accounts in the literature that refer to the 
eggs and hatchlings of the tropical American 
lizard Laemanctus longipes (Fitch, 1970. Univ. 
of Kansas Mus. Nat. Hist. Publ. (52):1-247). 

A sexual pair of lizards, from an unknown 
locality, was obtained by the Fort Worth Zoo-
logical Park (FWZP) in October, 1980. The 
lizards were initially housed together in a 
planted exhibit measuring approximately 1 x 
1.7 x 2 m. The female laid two eggs on 18 
March 1981, which were incubated in a ver-
miculite medium (Tryon, 1975. Bull. New 
York Herp Soc. 11:33-37) at temperatures 
ranging from 26.6° C-32.2° C. The eggs 
hatched on 7 May 1981. The young weighed  

2.3-2.4 g and measured 45-47 mm SVL, and 
190-192 mm TL. 

A second pair of Laemanctus longipes, 
without locality data, was obtained by FWZP 
on 12 March 1981. These lizards were also 
housed in the previously mentioned exhibit 
from which the first pair had been removed. 
The female deposited four eggs in sphagnum 
moss under a shallow water dish on 5 August 
1982. Weights and measurements were not 
taken on the eggs until 30 August 1982 at 
which time they weighed 4.0-4.5 g 	= 4.1) 
and measured 16.2-17.0 mm 	= 16.4) in 
width and 25.3-26.4 mm 	= 25.8) in length. 
The eggs were incubated in a similar fashion 
and hatched on 29 and 30 September 1982. 
All of the hatchlings weighed 2.4 g and mea-
sured 43-46 (X= 45.2) mm SVL and 181-188 (R 
= 182.7) mm TL. On 30 September 1982, the 
adult female weighed 31.8 g and measured 
124 mm SVL and 509 mm TL and the adult 
male weighed 31.0 g and measured 106 mm 
SVL and 498 TL. 

Coloration of all hatchlings resembled that 
of the parents. 

Submitted by DAVID A. BLODY, Depart-
ment of Herpetology, Fort Worth Zoological 
Park, 2727 Zoological Park Drive, Fort Worth, 
Texas 76110 USA. • 

SERPENTES 
CALLOSELASMA RHODOSTOMA (Malayan 
pit viper). FOOD. The natural diet of Callose-
lasma rhodostoma has been listed as rats, 
frogs and lizards (Lim, 1956. Malayan Nature 
Journal 10:139-144). Recent observations at 
the Fort Worth Zoological Park (FWZP) show 
that captive hatchlings will accept a wider 
ranging diet, which includes toads, fish, and 
snakes of their own species. 

A clutch of nine eggs hatched at FWZP on 
21 May 1981. Six of the young were retained 
and housed individually in gallon jars. On 30 
July 1981 recently metamorphosed toads 
(But° woodhousei) were accepted by all of 
the snakes and on 16 December 1981, four of 
the six young consumed golden shiners 
(Notemigonus crysoleucas). 

An instance of cannibalism in a pair of 
young snakes was noted at FWZP on 7 Sep-
tember 1981. The snakes hatched from a 
clutch of 25 eggs on 5 July 1981 and were 
initially housed separately in gallon jars. A 
number of small frogs (Acris crepitans) had 
been accepted by both snakes before they 
were housed together which was approxi-
mately one week prior to cannibalism. 

Submitted by DAVID A. BLODY, Depart-
ment of Herpetology, Fort Worth Zoological 
Park, 2727 Zoological Park Drive, Fort Worth, 
Texas 76110 USA. • 

CROTALUS VIRIDIS VIRIDIS (Prairie Rattle-
snake). COLORATION. On 3 August 1980, an 
albino rattlesnake was collected by Mrs. Lloyd 
Lewis on a wheat farm near Follett, Lipscomb 
Co., Texas. The specimen is a juvenile male 
(293 mm SVL), possessing one rattle and a 
button. The skin is basically leucistic with a 
faint, light tan dorsal stripe. The specimen 

was identified as Crotalus viridis viridis, based 
on scutellation, by T. L. James and F. C. 
Killebrew. 

This individual was received alive on 10 
August 1980 and observed in the laboratory 
until its death on 30 September 1980. The 
specimen was lethargic and rejected all food 
that it was offered. The specimen was pre-
served and deposited in the West Texas State 
University Museum of Natural History (WTSU 
7578). 

L. M. Klauber (1956, Rattlesnakes; Their 
habits, life histories, and influence on man-
kind. Berkeley, Univ. California Press, Vol. 1, 
pp. 231-234) noted that the approximate rate 
of albinism in natural populations is only 0.1 0/o 
to .01% and that albinos have a low survival 
rate past the juvenile stage due to the effects 
of competition and predation. Klauber (op. 
cit.) also noted the locations of several 
reported cases of albinism in the prairie rattle-
snake. Other reported specimens of albinistic 
prairie rattlesnakes are summarized by Stan-
ley Dyrkacz (1981, SSAR Herpetological Cir-
cular No. 11, pp. 1-31). No other albinistic 
specimens have been noted in the collecting 
locality of our specimen. The closest recorded 
specimen was reported from a locality approxi-
mately 450 km NE of our site at Scott County 
Park in Kansas (R. J. Boles, 1971, Alabaster, 
Kansas School Natur. 17(3):3-15). 

Submitted by F. C. KILLEBREW and T. L. 
JAMES, Department of Biology, West Texas 
State University, Canyon, Texas 79016 
USA. • 

LAMPROPELTIS CALLIGASTER CALLIGAST-
ER (Prairie Kingsnake). PREDATION. Prairie 
kingsnakes prey upon a wide variety of food 
items (Klimstra, 1959. Herpetologica 15:1-5) 
with reptiles (mostly snakes) constituting 
only a small portion (6.8% by volume) of its 
diet. Lizards, such as Sceloporus undulatus 
(Klimstra, op. cit.) and Cnemidophorus sex-
lineatus (Burt, 1935. Amer. Midl. Nat. 16:311-
366; Webb, 1970. Reptiles of Oklahoma), are 
also consumed. The following is an account 
of a predator-prey encounter between L. c. 
calligaster and C. s. viridis. 

On 14 June 1978 in Huges Co., Oklahoma 
(ca. 3 km E Calvin), I observed an adult male 
C. s. viridis (SVL = 67 mm) moving cautiously 
along the base of a sandy, red-clay roadcut. 
Since numerous activity burrows of the lizard 
species were present, I decided to wait and 
see if the lizard would enter one, and then dig 
it out. As I moved closer, I saw a juvenile 
female L. c. calligaster (SVL = 350 mm) ca. 1.5 
m away from the lizard. She was slowly weav-
ing around clumps of soil, occasionally pok-
ing her head into an entrance of an activity 
burrow. Soon, she sighted the lizard and, 
immediately, chased it into a burrow. I 
removed the snake (over half of its body was 
inside the burrow) and then dug out the 
lizard. 

Both specimens (SET 2842 and 2825) will 
be deposited in the Milwaukee Public 
Museum. 

Submitted by STANLEY E.TRAUTH, Depart-
ment of Biology, Southern Methodist Univer-
sity, Dallas, Texas 75275 USA. • 
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NERODIA ERYTHROGASTER FLAVIGAST-
ER Yellowbelly Water Snake). COLORATION. 
A young female amelanistic specimen of 
Nerodia erythrogaster I lavigaster was col-
lected in Harris County, Texas, in the Pasa-
dena city limits near the east border of South 
Houston. The snake, collected by Sue Ezell, 
was found crawling among weeds in a drain-
age ditch on 25 September 1982. Its ground 
color is a light flesh tone bordered by cream-
colored bands that surround the dark tan 
blotches on its back. The sides are marked 
with chocolate-brown spots which are also 
encircled with cream-colored rings. The eyes 
are bright red and the head is pinkish-orange. 
The last few inches of the tail are bright 
orange (Fig. 1). 

At the time of its capture the snake mea-
sured 440 mm total length. Since that time it 
has fed on a diet of small goldfish. Upon its 
death the snake will be deposited in the ver-
tebrate collection of the Carnegie Museum of 
Natural History. 

Submitted by PAUL S. FREED, Department 
of Herpetology, Houston Zoological Gar-
dens, P.O. Box 1562, Houston Texas 77001 
USA. • 

Figure 1. A young amelanistic Nerodia ery-
throgaster flavigaster collected in Harris 
County, Texas, in September 1982. Photo by 
Mara Freed. 

THAMNOPHIS PROXIMUS PROXIMUS (West-
ern Ribbon Snake). FOOD. Western Ribbon 
Snake ( Thamnophis proximus proximus) has 
been reported to take a broad range of prey 
items. Fouquette (1954. Texas J. Sci. 6:172-
188) provided a summary of food habits from 
Texas specimens and Rossman (1963. Bull. 
Florida State Mus. 7:99-178) surveyed the 
literature on the sauritus group of the genus. 
Clark (1974. Herpetologica 30:372-379) re-
ported on the food habits of a Texas 
population. 

All of these accounts reported a wide range 
of prey items consumed by this species. 
Amphibians, both metamorphosed and lar-
val, especially anurans, are the major com-
ponent of the diet of this species. Toads of 
several species have occasionally been 
reported in the diet of T. p. proximus. 

At ca. 2400 hrs, 10 July 1982, while "road-
cruising" for amphibians along County Rd. H, 
west of Englewood, southeastern Boone 
County, Missouri, after a moderately heavy 
rain, I observed a ribbon snake thrashing on 
the road surface. I stopped, assuming the 
snake to be injured, but on approach I discov-
ered a large (ca. 70 cm TL), uninjured T. p. 
proximus. The thrashing was an apparent  

attempt to dislodge a badly smashed and par-
tially dried toad (either Bufo americanus or B. 
woodhousei), ca. 6.0 cm SVL, from the pave-
ment to which it was adhered. The snake had 
the distal portion of the left hind limb of the 
toad in its mouth and was violently thrashing 
its body from side to side in a whiplike 
motion. The snake continued this behavior as 
I approached to within 0.5 meters. I observed 
long enough to identify the snake and 
attempted to identify the toad, then backed 
away to avoid disturbing the snake. I left and 
returned approximately 30 min later. The 
snake and the toad were gone, suggesting 
that the snake had succeeded in its scav-
enging. 

The night was typical of rainy July nights in 
central Missouri, with nothing unusual that 
might explain the behavior of the snake. The 
week preceding the event had been rainy, as 
had much of the summer (NWS, Columbia 
Regional Airport) and amphibians were active 
and abundant in the area at the time, thus 
eliminating prey scarcity as a factor. 

The scavenging of road-killed animals has 
not been previously reported for this species 
and is unusual because of the ready availabil-
ity of alternate prey items, both alive and 
more freshly dead, the condition of the toad, 
and amount of effort needed to dislodge it 
from the pavement. 

Submitted by WILLIAM J. RESETAR ITS, 
JR., The Nature Conservancy, Missouri Natu-
ral Heritage Inventory, P.O. Box 176, Jeffer-
son City, Missouri 65102 USA. • 

TESTUDINES 
CLEMMYS GUTTATA (Spotted Turtle). X 
CLEMMYS MUHLENBERGII (Bog Turtle). 
NATURAL HYBRID. No hybridization has 
been previously reported in the North Ameri-
can turtles of the genus Clemmys. 

In April 1979, a resident of Baltimore 
County, Maryland found a female bog turtle, 
Clemmys muhlenbergii, in a shallow brook 
on his property where both bog turtles and 
spotted turtles, Clemmys guttata, occur. The 
female was kept until June when she laid two 
eggs and was then released at the capture 
site. The eggs were incubated, but only one 
developed and hatched. The hatchling was 
kept until the summer of 1982 when it was 
given to one of my former students. Unfortu-
nately it developed a severe mycotic infec-
tion, and was in poor condition when brought 
to me in November, 1982. Despite treatment it 
died in January 1983, and has been preserved 
in the George Mason University herpetologi-
cal collection (GMU 1452). 

The juvenile female (carapace 76.0 mm, 
plastron 69.2 mm) is clearly a hybrid between 
C. guttata and C. muhlenbergii. It most closely 
resembles C. guttata in coloration and pat-
terns, but C. muhlenbergii in shell morphol-
ogy. The carapace is blue-black with scat-
tered small yellow spots as in C. guttata. 
However, it contains a dorsal, medial keel 
from the posterior third of the first vertebral 
scute to the anterior third of the fifth vertebral; 
such a keel occurs on C. muhlenbergii, but 
never on C. guttata. The carapace is also  

more domed, has a slightly serrated posterior 
rim, and shows prevalent growth annuli on 
each carapacial scute, all characters asso-
ciated with C. muhlenbergii, but not C. gut-
tata. The coloration and pattern of the plas-
tron are as in C. guttata, as is also a very 
shallow posterior notch. The head is dorsally 
blue-black with a few yellow spots, typical of 
C. guttata, but the tympanic area contains a 
large, broad, rounded, orange blotch, as in C. 
muhlenbergii; this spot in C. guttata is elon-
gated, narrow and yellow. The jaws, chin and 
iris show the typical sexual dichromatism of 
female C. guttata, and the limbs are also 
colored and patterned as in C. guttata. 

Submitted by CARL H. ERNST, Depart-
ment of Biology, George Mason University, 
Fairfax, Virginia 22030 USA. • 

GOPHERUS POLYPHEMUS (Gopher Tor-
toise). SCUTELLATION. At 1015 hours on 1 
June 1981 an adult G. polyphemus (carapace 
length 250 mm, mass 4.7 kg) was observed in 
the process of egg deposition. The nest site 
selected by this female was a construction 
area that had been built up with fill dirt. This 
individual was a member of a free ranging 
population of G. polyphemus at Santa Fe 
Community College Teaching Zoo (4.5 ha), 
Gainesville, Florida. 

On 4 September 1981 following a 95 day 
incubation period, 6 hatchlings emerged from 
the nest. All hatchlings exhibited aberrant 
scutellation of the carapace (Fig. 1, page 76). 
Measurements (McCrae, et al. 1981. Herpeto-
logica 37(1):46-52) of the 6 hatchlings were as 
follows: mass 32.0-36.8 g, mean 33.9 g; cara-
pace length 47-49 mm, mean 48.5 mm; total 
length 52-54 mm, mean 53 mm; carapace 
width 42-44 mm, mean 43.3 mm; maximum 
thickness 27-29 mm, mean 28.0 mm; plastron 
length 49-52 mm, mean 49.6 mm; anal notch 
7-9 mm, mean 7.5 mm; anal width 9-11 mm, 
mean 9.5 mm. Further excavation of the nest 
site revealed 2 fertile but undeveloped eggs 
(41 x 46 mm, mass 41.5 g; 41 x 44 mm, mass 
41.1 g) at the bottom of the nest. 

In 1982 the same female was monitored 
nesting at a site where clay and fill dirt had 
been deposited. After 120 days the nest site 
was excavated. One live tortoise (UF 53441) 
was removed from the egg which exhibited 
aberrant vertebral scutellation. Examination 
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Figure 1. Gopherus polyphemus clutch 
exhibiting epidermal scute anomalies of the 
carapace. Photo by Andrew Manis. 

of the remaining clutch was inconclusive due 
to previous nest destruction by ants and Dip-
tera larvae. 

Scute abnormalities can occur with some 
frequency in wild populations (Douglass, 
1977. Florida Sci. 40(3):256-258). If the 
abnormalities noted above were the result of 
embryonic stress, insufficient water in the 
egg environment may have been a contribut-
ing factor (Lynn and Ullrich, 1950. Experi-
mental production of shell abnormalities in 
turtles. Copeia 1950:253-262). This circum-
stance is more likely to occur when females 
choose to nest in areas altered by man. 

Upon death the specimens noted above will 
be deposited in the vertebrate collection of 
the Florida State Museum. 

Submitted by JAMES B. BARKER and 
FREDERICK B. ANTONIO, Santa Fe 
Community College Teaching Zoo, 3000 N. 
W. 83rd Street, Gainesville, Florida 32601 
USA. • 

MALACLEMYS TERRAPIN TERRAPIN 
(Diamondback Terrapin). NESTING. This 
note reveals nesting of a Diamondback Ter-
rapin population in the Hackensack River salt 
marshes, meadows of Lyndhurst, New Jer-
sey. According to the literature (Pope, 1971, 
Turtles of the United States and Canada, 
Alfred A. Knopf, Inc., pp. 156-157; Conant, 
175, A Field Guide to Reptiles and Amphibi-
ans of Eastern and Central North America, 
Houghton Mifflin Co., pp. 52-53), M. terrapin 
prefers quiet unpolluted estuaries. Consider-
ing that this area has been heavily industrial-
ized and is under active commercial devel-
opment, these observations are of interest. 

Active nests were observed from 1980 to 
1982. Eggs were collected and incubated at 
ambient room temperature to determine 
emergence time and to verify species. Hatch-
lings were released at original nest sites. In 
mid-July, 1980, four M. terrapin nests were 
discovered approximately 12 ft. from the 
water in the Lyndhurst meadows area (Lynd-
hurst site). The nests contained 8, 9, 12 and 17 
eggs respectively. These nests were on the 
top of an exposed clay mound located at the 
end of a brackish channel. Phragmites spp. 
was the dominant vegetation. Emergence 
was on the 18th, 22nd and 31st of August and 
12th of September. 

In August 1981, at North Arlington, New 
Jersey (two miles west of the Lyndhurst site), 
in the same salt marsh system, a trampled M. 
terrapin nest was discovered. It was located 
on a well-used foot path in sandy clay soil 
approximately 30 ft. from water's edge on 
level open ground. The nest site soil and the 
unhatched eggs were severely compressed 
by people walking the path. The dead, 
unhatched turtles appeared to be fully develop-
ed. The Lyndhurst site also had two M. ter-
rapin nests in mid-June, 1981, located on the 
same clay mound. The nests contained 8 and 
12 eggs, with emergence on the 11th and 17th 
of August 1981. 

A third site was found in August 1982 on the 
bank of the Hackensack River, near East 
Rutherford, New Jersey (three miles northeast 
of the Lyndhurst site). A single nest was on 
the slope of an open sandy mound (approxi-
mately 70 ft. from the water), surrounded by 
Phragmites spp. The nest contained 17 eggs; 
emergence was on the 20th of August. In 
1982, two nests were also found at the Lynd-
hurst site. These two nests contained 14 and 
16 eggs which hatched on the 9th of August 
and 1st of September 1982. 

In summary, ten M. terrapin nests were 
located at three different sites in New Jersey's 
Hackensack Meadowlands from 1980 through 
1982. Nests were in tidal river or salt marsh 
habitat, with Phragmites spp. being the pre-
dominant vegetation. The finding of M. ter-
rapin nesting activity in the New Jersey Meadow-
lands suggest that, during this period, water 
quality and habitat were adequate to support 
a population of these turtles. 

Submitted by ROBERT PITLER, 113 William 
Street, Belleville, New Jersey 07109 USA. • 

STERNOTHERUS ODORATUS (Stinkpot). 
ALGAL RELATIONSHIPS. On 9 April 1983 a 
male Sternotherus odoratus was collected 
from President's Pond, Jackson County, Illi-
nois, and brought into the lab. It was found 
moving along the bottom of the pond in 30 cm 
of clear water and was well camouflaged by a 
dense covering of algae on its carapace. Its 
carapace measured 10.5 cm and the algae 
was 17 cm deep. The algae was predomi-
nantly Basicladium chelonum that is nor-
mally epizoophytic on turtles and the plas-
tron was covered with the branching pro-
tozoan commensal Opercularia to a depth of 
3 mm. 

The next day the stinkpot was observed 
eating the algae off of its carapace. By the 
following day it had eaten all the algae within 
reach of its mouth leaving a cropped area on 
either side of its carapace. 

The algal-turtle relationship has generally 
been accepted to be one of mutualism. Epizoic 
algae profit by gaining mobility and protec-
tion from the turtle as well as being freed from 
most competition for substrate with other 
algae. The turtle in turn is camouflaged from 
predators and prey by the epizoophytic algae 
which may even attract potential prey. Algal 
growth has been shown to harm or even 
cause the death of turtles. The ingestion of 
the algae by the turtle puts a new twist into 
their symbiotic relationship. A relationship  

where the turtle occasionally eats the algae 
and the algae occasionally harms the turtle 
can not be considered completely mutualistic. 

Submitted by STEVE M. REILLY, Depart-
ment of Zoology, Southern Illinois University, 
Carbondale, Illinois 62901 USA. • 

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, Houston Zoological 
Gardens, Houston, Texas 77001. 

EFFECTS OF ROTATION 
ON THE VIABILITY 
OF TURTLE EGGS 

There are abundant warnings in the litera-
ture on the dangers of disturbing the orienta-
tion of turtle eggs. Ewert (1979), Pritchard 
(1979), Tracey et al. (1978) and Tryon (1978) 
have all cautioned that an increased mortality 
rate will result if turtle eggs are disturbed. 
However, all of these observations were of a 
subjective nature without quantitative data to 
substantiate them. Bustard (1972) and Lim-
pus et al. (1979) both concluded that there's 
an increased mortality in sea turtle eggs that 
are moved during certain periods of incuba-
tion. Limpus' work required the construction 
of man-made nests which introduced an 
uncontrolled variable into the experiment. 
Since Burger (1976) has shown that subtle 
variations in nest location can radically alter 
egg mortality Limpus' data must be inter-
preted carefully. Drajeske (1974) and Marcel-
lini (1982) both have reported controlled 
experiments involving small numbers of tur-
tle eggs that result in no increase in mortality 
from egg manipulation. In this paper large 
numbers of eggs of Malaclemys terrapin, 
Chelydra serpentina and Chrysemys picta 
picta were rotated at various intervals under 
controlled conditions to determine if such 
motion did increase egg mortality. 
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Table 1. Hatching rates of rotated and control eggs 
of Malaclemys T. terrapin. 

week 
turned 

a 
eggs 

a 
hatch 

# no 
develop 

# dead 
embryo 

% 
hatch 

1 14 9 4 64 
2 14 11 3 0 79 
3 14 14 0 0 100 
4 14 13 1 0 93 
5 14 12 2 0 86 
6 14 14 0 0 100 
7 14 12 2 0 86 

Total 98 85 12 87 

Control 14 10 4 0 71 

Table 2. Hatching rates of rotated and control eggs 
of Chrysemys P. picta. 

week 
turned 

# 
eggs hatch 

# no 
develop 

# dead 
embryo 

% 
hatch 

1 10 10 0 0 100% 
2 10 10 0 0 100% 
3 10 9 1 0 90% 
4 10 9 0 90% 
5 10 10 0 0 100% 
6 10 10 0 0 100% 
7 10 8 1 80% 

Total 70 66 2 2 94% 

Control 12 11 1 0 92% 

Table 3. Hatching rates of rotated and control eggs 
of Chelydra S. serpentina. 

week 
turned 

# 
eggs 

10 

hatch 

5 

# no 
develop 

4 

# dead 
embryo 

% 
hatch 

50% 
2 10 9 0 90% 
3 10 8 80% 
4 10 10 0 0 100% 
5 10 7 3 0 70% 
6 10 10 0 0 100% 
7 10 10 0 0 100% 

Total 70 59 8 3 84% 

Control 20 18 1 90% 

Table 4. Hatching rates of rotated and control eggs 
of Chelydra S. serpentina. 

day 
turned eggs 

N 
hatch 

# no 
develop 

°A, 
hatch 

1 10 10 0 100 
3 17 17 0 100 
6 17 16 94 
9 7 7 0 100 

Total 51 50 1 98 

Control 20 20 0 100 

Materials and Methods 

All eggs used in this study were collected 
from fresh nests and marked to maintain 
orientation. Thirteen Chrysemys, 13 Mala-
clemys and 4 Chelydra nests were used in the 
study. All eggs were randomly assigned to 
the control or one of the rotated groups. All 
rotated eggs were turned 180° once during 
development (from top to bottom). 

All eggs were incubated in a mixture of 600 
g vermiculite and 670 cc water in plastic, 
transparent sweater boxes. Eggs were half 
buried in the mixture. The temperature of the 
nest boxes varied with the room. Highest 
temperature recorded was 38°C and the low-
est was 20° C. Water was added to the ver-
miculite as it was needed to maintain egg  

volume. Average time to hatching was 58 
days. 

In the first year of the study the eggs of all 
three species were turned after one, two, 
three, four, five, six, or seven weeks of incuba-
tion. No egg was turned more than once. 
Eggs in the control group were not disturbed. 
A total of 284 eggs was used the first year. 

In the second year eggs of Chelydra ser-
pentina were rotated on day one, three, six or 
nine. These eggs were also rotated only once. 
Control eggs were undisturbed. Seventy-one 
eggs were used. The purpose of the second 
year's study was to evaluate the possible 
increased mortality of Chelydra eggs rotated 
in the first week of incubation. All hatchlings 
were kept at least two weeks after hatching. 
No mortality was observed. 

Results 

As tables one, two and three show there 
was very little difference between the success 
rate of rotated and control eggs. The only 
possible exception was the 50% mortality of 
Chelydra serpentina eggs turned after one 
week's incubation (Table 3). Table 4 illus-
trates the results of an experiment designed 
to further assess the effect of rotation during 
this first week of incubation for Chelydra ser-
pentina. Results clearly show that there was 
no increase in mortality with rotation of these 
eggs. 

This study shows that eggs rotated under 
the stated conditions hatch with about the 
same success as undisturbed eggs, for the 
three species evaluated. 
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REPRODUCTION IN TWO 
SPECIES OF CAPTIVE 

BROWN SNAKES, 
GENUS Pseudonaja 

The genus Pseudonaja, comprised of six 
currently-recognized species, is found 
throughout mainland Australia with one spe-
cies, P. textilis, also occurring in eastern 
Papua (Cogger, 1979). All are venomous and 
four are considered dangerous (P. affinis, P. 
guttata, P. nuchalis and P. textilis) (Suther-
land, 1981). 

Within Australia, brown snakes are main-
tained in greater number and diversity by pri-
vate collectors than by zoological institu-
tions. However, relatively little information 
concerning their reproduction in captivity 
has been published. 

The Royal Melbourne Zoo has included the 
Eastern brown snake (P. textilis) in its reptile 
collection for many years but has maintained 
Western brown snakes (P. nuchalis) since 
1973. Since detailed records of the collection 
have been kept, P. nuchalis has been bred 
twice and P. textilis on three occasions. 

Materials and Methods 

Due to their small size and initially nervous 
temperament, the two original P. nuchalis 
were housed separately in off-limit tanks. 
These cages were quite spartan, with gravel 
on the floor, a 'hide-box' for cover and a small 
water bowl. Temperatures varied from 25-
32° C. Both snakes fed well on dead mice, 
often seized the first mouse vigorously and 
sometimes used their bodies to hold the 
mouse against the side of the tank. Gillam 
(1979) noted similar methods of prey restraint 
for a number of Pseudonaja species includ-
ing P. nuchalis. 

In early March 1980, both snakes were 
transferred to a 1 m x 1 m x 1 m exhibit con-
taining a thick layer of gravel on the floor as 
well as a small pond and a section of tree 
stump. The snakes often attempted to burrow 
beneath the stump, necessitating daily atten-
tion to the display. Gillam (1979) noted that in 
the Northern Territory, this species often 
uses lizard and mammal burrows as shelter. 

The adult P. textilis were displayed in the 
same exhibit following removal of the P. 
nuchalis. 

Newly-laid eggs were weighed on a triple-
beam balance, measured with calipers and 
placed in vermiculite-filled containers (Table 
1). The young snakes were also weighed on a 
triple-beam balance and were measured using 
the squeeze-box technique (Quinn and Jones, 
1974) within two days of hatching. 

P. nuchalls 
The Western brown snake is found Australia-
wide except for a narrow strip extending the 
length of the eastern coast and reaching into 
South Australia. Highly variable in colour and 
pattern, it is basically light brown to russet or 
black above with irregular, darker bands or 
small marks, particularly about the head and 
nape. The belly varies from cream to orange 
or gray with darker blotches (Cogger, 1979). 

The original (Melbourne Zoo) male was 
received from the Renmark area in South 
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Table 1. Egg data at oviposition for P. nuchalis and P. textilis at the Royal Melbourne 

Zoo. 

Species Clutch Clutch size Mean egg Mean egg Mean egg 

(Nos. fertile) ength(mm) width(mm) weight(g) 

P. nuchalls 17 Nov-9 Dec 1977 9(9) Eggs premature 
5 December 1978 17(14) 41 24 13.1 
4 December 1979 11(1) 38 26 16.3 

P. textilis 21 December 1971 28(9) Not recorded 
12 October 1972 14(8) 26 9 Not recorded 
23 November 1977 10(8) Not recorded 
13 Nov-17 Dec 1978 9(6) Eggs dehydrated 
29 October 1979 8(3) 50 21 14.4 

Table 2. Growth of P. nuchalis and P. textths at the Royal Melbourne Zoo from hatching to 12 months of age . 

Young at hatching 

Species Oviposition date No. of young Mean total Mean Total length in mm Weight in g 

hatched length(mm) weight(g) at. 
lmth 	3mth I Smth I 12mth 

at 
lmth 1 3mth 16mth 1 12mth 

P nuchalis 5 Die 1978 15 330 8 1 346 	41, 	460 	602 	10 6 	137 	175 	312 

4 Dec 1979 321 63 329 L340 L  390 1.  530 	j I 1 	6 6 	10 431 5 

P 5 Dec 1972 ti 280 7 3 Data not recorded 
23 Nov 1977 289 7 9 Of 

29 Oct 1979 1 snakes no longer in collection 

Table 3. Summary of reproductive data for P. nuchalis and P. textilis at the Royal 

Melbourne Zoo. 

P. nuchalls 
	

P. lextills 

Time of mating 	3-10 October 
	

28 September-12 October 
(1972 & 1977 only) 

Time of oviposition 
	

17 November-9 December 29 October-5 December, 
21 December from 1971 
wild mating. 

Gestation period 	45-67 days 
	

52-56 days 
(1972 & 1977 only) 

Incubation length 	52 days (at 30 ° C) 
	

40-42 days (at 30-31 ° C) 
59-64 days (at 28°C) 	49-52 days (at 28 °  C) 

Clutch size 	 9-17 (mean 12.3, 	 8-28 (mean 14, 
n = 3) 
	

n = 5) 

Australia on 9 April 1973, as a 4-5 month old 
juvenile of 350 mm total length. At this time of 
writing, the snake measures 1.66 m snout-
vent and 1.79 m total length. 

The original female arrived on 4 February 
1974 from southern Western Australia. This 
was a larger snake, probably 12-15 months of 
age. The two snakes were similar in colora-
tion but possessed different neck markings. 

Breeding 
The adult snakes were first placed together in 
an off-limit tank in early December 1976. 
They were left together until the following 
April but no courtship or mating behaviour 
was observed, although the male exhibited 
nervous behaviour in the presence of the 
female. They were placed together again for 
five days in mid-September, but again there 
was no sexual activity. However, when the 
male was retrurned to the female on 3 
October, immediately after she had sloughed, 
mating was observed. This was repeated on 
the following day and the male was removed 
on 7 October. The female laid nine eggs from 
17 November-9 December. These were all fer-
tile as tiny embryos were clearly visible, but 
unfortunately they were premature, with the 
final layer of egg shell apparently absent. The 
eggs were not incubated. 

A similar sequence of events occurred dur-
ing 1978 and 1979. The snakes were placed 
together in early October immediately follow-
ing the female sloughing, mating occurred 
the next day, and the male was removed after 
3-6 days. Oviposition occurred in early Decem-
ber. The female also laid a clutch of eight 
fertile eggs in late February 1978. Both snakes 
appeared to become agitated for short periods 
when together. This appeared to be initiated 
by the female when the male's body came into 
contact with hers. She whipped her tail vio-
lently from side to side and moved rapidly 
around the tank, which caused the male to 
react in a similar manner. After 5-10 minutes 
they resumed normal activity. This was 
initially thought to be a male/female inter-
action but in recent months similar behaviour 
has been observed between two young males. 
In 1978, 17 eggs were laid, of which two were 
infertile and were not incubated. Another egg 
was removed during incubation when it 
became mouldy. By day 53 the eggs had 
increased in size by an average of 3 mm 
(width). 

Hatching occurred over five days com-
mencing 2 February with the resultant incu-
bation period being 59-64 days at an incuba-
tion temperature of 28° C. A total of 15 snakes 
emerged including two from one egg. These 
appeared normal apart from lacking eyes. 
Seven other snakes lacked one eye. 

The 1979 clutch consisted of 12 eggs of 
which only one was fertile. This egg hatched 
after an incubation period of 52 days at 30° C. 

The first slough occurred after 10 days and 
some individuals became extremely aggres-
sive, striking without hesitation when dis-
turbed. Initially the young snakes had pale 
brown/orange bodies, black heads and two 
narrow black bands on the nape. After one 
month the black markings had changed to a 
dark brownish-orange and by the end of the 
first year, the head had assumed the same tan 
color as the body. By this time the nape bands  

had also diminished to a single diagonal bar 
of 4-6 black scales as well as 2-4 separate 
black scales. Ventral coloration had changed 
from a pale cream with orange flecks at hatch-
ing to pale yellow with gray/brown flecks. 
The young of both clutches showed similar 
alterations in color and markings. The slightly 
'speckled' appearance of the adults began to 
show after about eight months of age. 

The young snakes were fed only on pink 
mice. Some accepted these quite readily but 
the majority had to be tricked into taking mice 
after the latter had been rubbed with the body 
of a frozen skink. After some months the 
snakes began to accept untreated mice and 
grew steadily (Table 2). The two remaining 
snakes were sexed by probing on 14 May 
1982 with the following results: 

Male 2 (3 years, 3 months) - probe depth 
of 48 mm; 14 sub-caudals. 
Male 3 (2 years, 4 months) - probe depth 
of 48 mm; 15 sub-caudals. 

P. textills 
The Eastern brown snake is found in a wide 

range of habitats throughout eastern Austra-
lia. Adults are usually a uniform brown 
although a wide range of different shades 
occurs. The belly is cream to orange with 
scattered orange or grayish flecks (Cogger, 
1979). 

Breeding 
The first recorded reproductive event for 

this species was the laying of 28 eggs by a 
newly arrived female on 21 December 1971. 
Although nine were fertile, none hatched. 

Copulation involving a second female was 
observed on 12 October 1972. This snake had 
been in the collection for at least three years. 
The male was donated in 1971. After con-
structing a shallow depression the female laid 
14 eggs on 5 December. Six of these were 
infertile but the remaining eight produced 
young snakes which hatched after 49-52 days 
incubation at 28°C. 

A pair of P. textilis hatched in 1973 were 
placed on display on 27 September 1977 in 
the exhibit described for P. nuchalis. Mating 
was noted on the two following days and 10 
eggs were laid 56 days later on 23 November. 
The two snakes remained together until the 
female's death on 29 January 1980 at an age 
of seven years. Attempted or successful cop-
ulation was observed on 19-20 February, 30 
March, 2-10 May, 9 August, 26-28 September, 
10-12 and 23-28 October and 3 November in 
1978; and 24 April, 2 August and 3 September 
in 1979. Mating was also seen following ovi-
position on 3 November 1979. On this occa-
sion the male had been removed from the 
female two days prior to laying, and reintro-
duced on 1 November. 
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On 23 November 1978, five fertile eggs 
were found at the rear of the exhibit. These 
were severely dehydrated and were thought 
to have been laid at least ten days earlier. A 
further four eggs were laid on 17 December 
and although one was fertile, it failed to 
hatch. In 1979 the female started to fill out in 
early October and refused to feed. Nest mate-
rial was provided on 27 October and eight 
eggs were deposited on 29 October. These 
were rather elongated and blood vessels were 
visible in three eggs. 

As with the P. nuchalis, the eggs were laid 
12-13 days after the female sloughed. In 1977, 
eight young hatched after an incubation 
period of 40-42 days at 30°C. The remaining 
two eggs were infertile. Of the eight eggs laid 
in 1979, only three were fertile. Two hatched 
after an incubation period of 41-43 days at 
31°C but one young snake had a severely 
kinked spine and died 19 days after hatching. 
The remaining egg contained an almost full-
term dead embryo which did not appear to be 
malformed. 

The first slough occurred after 8-9 days. 
The young of neither clutch were as aggres-
sive as the young P. nuchalis and all pos-
sessed only a single, black band on the nape 
as well as a black head. They were all a 
brownish-orange dorsally and a pale orange 
with brown spots on the ventrals. Although 
their markings faded with age, none remained 
in the collection long enough for us to wit-
ness the complete disappearance of the black 
head and nape markings. Great difficulty was 
experienced in persuading the young snakes 
to accept small mice despite using the 
methods described earlier for the young P. 
nuchalis. Long-term growth data were not 
obtained. 

Discussion 

A summary of reproductive data for the two 
species is shown in Table 3. As there are few 
published reproductive data for these spe-
cies, under either wild or captive condition, it 
may be of value to make observations based 
on the data presented here, despite the rela-
tively small sample size. 

The species are similar in the timing of mat-
ing and oviposition; gestation period and 
mean clutch size. Worrell (1970) stated that in 
P. textilis mating takes place during October 
and November with egg-laying following in 
December and January. Shine (1977 a & b) 
found that females of both species in the New 
England region of New South Wales 'ovulated 
late spring (November) and oviposited 
shortly thereafter.' The specimens in this 
study followed a similar pattern and the con-
tinued interest shown by the male P. textilis in 
the female may have simply been a result of 
captive conditions. The continued presence 
of the male P. textilis might also have led to a 
stressful situation for the female as neither 
1978 or 1979 were successful years. 

If the first, possibly premature, clutch de-
posited by the female P. nuchalis is discarded, 
the number of eggs per clutch decreased for 
both species as the females increased in age 
and size. This is not a normal occurrence  

(Fitch, 1970) and may again be related to cap-
tive conditions, although we have found the 
reverse to occur in another oviparous Austral-
ian elapid, Oxyuranus scutellatus, housed in 
similar conditions (Banks, in press). There 
are insufficient data to establish whether 
smaller clutches consisted of larger eggs. 

In general, clutch sizes in this study are 
similar to those previously recorded for both 
P. nuchalis (Gillam, 1979; Gow, 1976) and P. 
textilis (Gow, 1976; Wells 1980; Worrell, 1970). 
The incubation length was shorter for P. texti-
lis than for P. nuchalis at the same incubation 
temperatures. The only other record of cap-
tive incubation is 74 days at 24-30° C for a 
clutch of 11 P. textilis eggs (Wells, 1980). P. 
nuchalis is generally found in areas of con-
sistently higher temperatures than P. textilis 
and it is possible that individuals of the latter 
species from Victoria and southern New South 
Wales, where seasonal temperatures are 
unpredictable, have adapted to take advan-
tage of shorter periods of temperatures which 
are suitable for successful egg incubation. 

Newly-laid eggs and newly-hatched young 
of P. textilis were smaller and weighed less 
than those of P. nuchalis, except that the 
mean hatchling weight was slightly greater 
for P. textilis. Wells (1980) found that seven 
hatchling P. textilis measured 235-300 mm 
total length (mean 275 mm) and weighed 
4.71-7.20 g (mean 6.10 g); slightly less than 
for the individuals in this study. 

In the five instances where hatching 
occurred, twice for P. nuchalis and on three 
occasions for P. textilis (see Table 2), two of 
the groups of hatchlings contained malformed 
individuals. For P. nuchalis, of the 15 snakes 
emerging from 14 fertile eggs incubated at 
28° C, eight were malformed. In contrast, one 
normal snake emerged from the single, fertile 
egg incubated at 30° C. For P. textilis, eight 
normal snakes hatched from eggs incubated 
at both 28°C and 30°C; whereas only one 
normal snake hatched from three fertile eggs 
incubated at 31°C. One hatchling was 
severely malformed and the remaining indi-
vidual died in the egg. 

Poor hatching rates and hatchling deformi-
ties in reptiles resulting from excessively high 
incubation temperatures have been reported 
by a number of workers (Dunn, 1981; Ross, 
1980; Zweifel, 1980). Incubation temperatures 
which are too low have also been reported to 
cause hatchling deformities in Crocodylus 
porosus (R. W. Dunn, pers. comm.). It is pos-
sible that incorrect incubation temperatures 
led to the malformations noted here. If that is 
the case, it appears that 28°C is too low for 
eggs of P. nuchalis and 31°C is too high for P. 
textilis eggs. Further study is required to 
determine exact ranges for successful incu-
bation of eggs from these species. 
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TECHNIQUES 

A NITROCELLULOSE 
EMBEDDING TECHNIQUE 

FOR VERTEBRATE 
MORPHOLOGISTS 

INTRODUCTION 

Herpetologists preparing material for light 
microscopy may have difficulty finding histo-
logical techniques that provide faithful 
representation of the many tissue types they 
wish to examine. I describe a low-viscosity 
nitrocellulose (LVN) embedding procedure 
useful to morphologists who encounter such 
problems. LVN has been primarily used in 
this lab in the preparation of heads and soft 
tissue of members of the order Gymnophiona 
for comparative morphological studies. 
Caecilian heads are very bony and can be 
difficult to section. A variety of decalcifica-
tion, dehydration and embedding schedules 
and techniques were tried and the following 
protocol was selected as providing the best 
mixed tissue integrity for these and other 
specimens. 

In addition to ease of preparation LVN has 
several advantages over other embedding 
media. No heat or pressure is used during 
infiltration as is used with paraffin. The min-
imal tissue perturbation curtails shrinkage 
and results in sections with tissue relation-
ships more accurately maintained. In addi-
tion LVN provides greater support so that 
larger tissue blocks can be satisfactorily sec-
tioned. Differential staining is brighter and 
more distinct than with the epoxy plastics and 
with less wrinkling of sections. The tissue 
blocks are relatively soft, facilitating cutting 
and the maintenance of knife sharpness. 
Seven microns is about the minimum at 
which sections can be cut, but much thicker 
sections can be cut quite easily. This is par-
ticularly useful in tracing structures through 
sequential sections and aids in making three-
dimensional reconstructions. 

PROCEDURE 

The following protocol is an outline for 
complete tissue preparation from decalcifica-
tion through staining and mounting. 

LVN PREPARATION 

The LVN is available from Hercules Inc., 
Wilmington, Delaware (RS 1/2 grade). Three 
solutions are made: thin, medium and thick. 

Thin LVN 
Absolute ethanol 	  112.0 ml 
Anhydrous ether 	  168.0 ml 
LVN 	  30.0 g 

Medium LVN 

Absolute ethanol 	  112.0 ml 
Anhydrous ether 	 168.0 ml 
LVN 	  60.0 g 

Thick LVN 

Absolute ethanol 	  112.0 ml 
Anhydrous ether 	  168.0 ml 
LVN 	  100.0 g 

The LVN is shipped and should be stored in 
40% alcohol. Dry it thoroughly in a large pan 
lightly covered with cheesecloth before 
weighing it out. This should be done under a 
hood and away from any open flame as nitro-
cellulose is extremely flammable. The LVN 
will take on a powdery appearance as it dries 
and should be ready for use in 1 or 2 days. 
Periodic stirring will speed the process. Mix 
the LVN and the alcohol in clean, dry, brown 
jars (light causes the LVN to deteriorate). 
Shake well to thoroughly dampen the LVN 
and let sit for 24 hours. Next add the anhy-
drous ether shaking vigorously to break up 
lumps. Seal the tops of the jars with water-
proof tape to prevent evaporation. Rotate 
them top to bottom and side to side several 
times daily until all the LVN has gone into 
solution (1-2 weeks for the thick LVN). If the 
solutions dry out and become too thick addi-
tional anhydrous ether:absolute alcohol 
(A&E) in a 1:1 ratio can be added. All water 
must be excluded. 

DECALCIFICATION AND DEHYDRATION 
In decalcification the most consistently 

good results were obtained using Humason's 
(1979) Formic Acid A solution. It is not too 
harsh and tests for completeness of decalci-
fication are reasonably accurate. 

Formic Acid A 
Formic Acid 	 5-25.0 ml 
Formalin (concentrated) 	5  0 ml 
Distilled water to make 	100.0 ml 

Place tissue in the solution for 1-7 days 
depending on the size of the tissue and the 
amount of bony material present. To test for 
completion of decalcification, take 5 ml of the 
formic acid tissue solution and add to it 1 ml 
of 5% sodium oxalate. Decalcification is 
complete if no white precipitate forms within 
5 minutes. The tissue should be put in fresh 
Formic Acid A after each test. 

To dehydrate run the tissue through alco-
hols of increasing strength, timing dependent 
on the size and permeability of the tissue. 

70% 	  1-6 hr 
80% 	  1-6 hr 
95% 	  1-6 hr 

100% 	  1-6 hr (two changes) 
A&E 	  1-6 hr (two changes) 

INFILTRATION AND EMBEDDING 
To infiltrate leave the decalcified, dehy-

drated tissue in a vial of thin LVN (approxi-
mately 20x volume) for several days to several 
weeks depending on size and type of tissue. 
For reference, a 15x20 mm salamander head 
will require 5-7 days to infiltrate. Gentle heat 
from a warming tray at 40° C will speed infil-
tration with no detrimental effects. Unsuccess-
ful attempts were made to speed this process 
at higher temperatures with vacuum pressure. 

Transfer the tissue to a vial of medium LVN 
leaving it in solution for a comparable amount 
of time as in the first solution. The used solu-
tions can be saved in marked bottles and used 
for subsequent infiltrations. 

Leave the tissue in a vial of thick LVN for the 
same time period as used in the two preced-
ing steps. The tissue can be left up to a month 
or more at each step. This is advisable if it is 
very dense and sections less than 10 p are 
desired. 

To embed use a stender or other straight-
sided glass or plastic container. Pour in fresh 
thick LVN and insert the tissue specimen. The 
tissue will sink to the bottom so allow 20-30 
mm of LVN above it. This is the side that will 
be attached to the embedding block. The bot-
tom will become the cutting surface so orient 
the tissue accordingly. 

Pour a small amount of the A&E solution 
over the surface to cause the bubbles to rise 
and dissipate. Leave the dishes in a standard 
desiccator vented to the air for one to several 
weeks. Do not poke around in the LVN as it is 
drying. This can have a salting out effect 
creating a granular block that is impossible to 
cut. As a skin begins to form on the surface of 
the block, run a knife around its edge to allow 
air into the interior. When the block is firm 
enough to move, take it out of the container 
and place it on a flat surface in the desiccator 
turning it daily to ensure even drying. To cut 
20N sections the block should be dried to the 
consistency of firm rubber. To cut 10 p sec-
tions you should barely be able to dent the 
block with a fingernail. If the blocks dry out 
excessively pour 10 ml of A&E in the bottom 
of the desiccator. Slow even drying will pro-
duce blocks of uniform consistency and ease 
cutting. 

MOUNTING AND CUTTING 
To mount, trim the hardened tissue block 

with a razor blade leaving approximately 5 
mm around the sides of the tissue and 15 mm 
on the side that will attach to the tissue block. 
Staple a double thickness of paper around a 
hard fiber embedding block forming a mold 
extending 30 mm above the block. Score the 
bottom and sides of the tissue block with a 
sharp pair of forceps and immerse in A&E for 
20 seconds. Pour fresh thick LVN into the 
paper mold. Push in the tissue block, making 
sure that it is completely covered and at the 
correct orientation. Place the block in a half-
filled jar of chloroform. The block will be hard 
enough to cut in three days but it can be 
stored for several months in the chloroform. 

If the tissue is brittle run the mounted block 
through a series of chloroform : cedarwood 
oil solutions to give it tensile strength and 
ease cutting. Leave the block in 1 part cedar-
wood oil (immersion grade) to 3 parts chloro-
form for 24 hrs; then into a 1:1 solution for 24 
hrs (Lillie and Fullmer, 1976) and finally into 
100% cedarwood oil for 2 days. Blocks can be 
stored indefinitely in cedarwood oil. Blocks 
can also be stored indefinitely in 70% alcohol 
after the initial chloroform step, although this 
softens them somewhat. 

Trim the block with a razor blade to several 
mm around the tissue and orient it on a slid-
ing microtome. Leave enough LVN below the 
tissue to insure that it stays solidly affixed to 
the embedding block. It is easier to cut a head 
anterior to posterior. With soft tissue the 
direction is not important. The cutting stroke 
should be of an even moderate speed. A 
sharp clean knife is essential. Stropping is the 
best way to maintain a good edge. Keep the 
block wet with 70% alcohol by setting up a 
bottle of alcohol with a continuously dripping 
tube above the microtome. The knife should 
also be kept wet with alcohol. A thin film of 
honing oil applied to the knife surface before 
cutting will prevent rust formation. With a pair 
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of fine forceps pull the sections from the knife 
onto pieces of onionskin paper cut just larger 
than the section size. Place them in a small 
dish of 70% alcohol. When cutting is finished 
wrap the sections in cheesecloth, secure with 
a rubber band and store in 70% alcohol. We 
did not have success cutting cedarwood 
soaked blocks dry but used 70% alcohol on 
these as well. 

STAINING 

The LVN sections accept a variety of stains 
with excellent results. Adaptations for two 
staining sequences are included here. Hema-
toxylin and eosin is a good general stain. 
Picro-ponceau is a connective tissue stain 
that distinguishes muscle, bone and cartilage 
well. LVN dissolves in 100°k alcohol so pro-
panol must be substituted for the last dehy-
dration step. 

The sections can be mounted on slides for 
staining but it is more efficient to stain them in 
bulk and mount them afterwards using the 
illustrated staining trays (fig. 1). In transfer-
ring the sections keep them moist with 70% 
alcohol for they dry out very rapidly. Stack 
the trays in a dish with enough 70% alcohol to 
cover each sequential layering. 

Hematoxylin and Eosin 

1. Distilled water 	  3 min 
2. Hematoxylin (Ehrlich's) .... 20 min 
3. Tap water 	  2 rinses 
4. Acid alcohol 	 quick dip 
5. Tap water 	  2 rinses 
6. Tap water with 	  3 min 

6 drops Li(CO 3 ) 
7. Tap water 	  2 rinses 
8. Eosin 	  2-4 min 
9. 70% ETOH 	  1 min 

10. 95% ETOH 	  2 min 
11. Propanol 	  3 min 
12. Terpineol or 	  5 min 

Xylene 	or until ready to mount 

Formulae for the hematoxylin and eosin 
can be found in Humason (1979). Acid alco-
hol contains 900 ml 70% ETOH and 10 ml 
HCL. Li(CO 3 ) is a saturated aqueous solution. 

Picro -ponceau 

1. Distilled water 	  3 min 
2. Hematoxylin (Weigert's) .... 15 min 
3. Running water 	  10 min 
4. Picro-ponceau 	 2-1/2 min 
5. Distilled water 	  2 rinses 
6. 70% ETOH 	  1 min 
7. 95% ETOH 	  2 min 
8. Propanol 	  3 min 
9. Terpineol or 	  5 min 

Xylene 	or until ready to mount 

All formulae are in Humason (1979). 
The stained sections are mounted in per-

mount on glass slides, weighted and left to 
dry on warming trays. A few drops of a 10% 
methyl benzoate in xylene solution applied to 
the sections before coverslipping will flatten 
out wrinkled or bulky sections. 

STAINING TRAYS 

Trays for bulk staining of loose sections 
can be constructed from inexpensive, readily 
available material. The two trays illustrated 
can accommodate sections from 5 mm to 
25x30 mm in size. Figure 1b was cut from a 

A 

B 

Figure 1. Construction of staining trays. A. 
Staining tray holder. B. Staining tray for 
smaller sections. C. Staining tray constructed 
for larger sections. (See text for further 
description.) 

'mini-cocktail' ice-cube tray available at hard-
ware stores. Holes were drilled in the bottoms 
of each of the 15 mm straight-sided cubes to 
facilitate draining. In figure 1c six plastic bot-
toms from 'Tissue-Tek II Process/Embedding 
Cassettes' were melted together at the inter-
faces with a soldering iron to form a rigid tray. 
The trays are stacked and inserted in the tray 
holder (fig. la) constructed from two pieces 
of PVC plastic cut to fit the 9x12 cm metal 
staining dishes used in this lab. Wingnuts 
allow the whole ensemble, held together with 
four stainless steel screws, to be screwed 
down with sufficient force to keep sections 
from escaping. 
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FREEZE-BRANDING: 
A LONG TERM 

MARKING TECHNIQUE 
ON LONG-TOED 
SALAMANDERS 

We evaluated freeze-branding as a marking 
technique for salamanders. Freeze-branding 
has been successfully used on mammals, fish 
(Everest and Edmundson, 1967; Fujihara and 
Nakatani, 1967; Raleigh et al., 1973), snakes 
(Lewke and Stroud, 1974), banana slugs, 
Ariolimax columbianus (Richter, 1973), and 
tailed frogs, Ascaphus truei (Daugherty, 
1976). Recommended application times vary 
from 1.5 seconds with fish (Raleigh at al., 
1973) to 30 seconds with snakes (Lewke and 
Stroud, 1974). Freeze-branding selectively 
destroys chromatophores and alters pigmen-
tation without disrupting other components 
of the integument (Lewke and Stroud, 1974). 
This technique produces a variety of marks 
quickly and economically, remains durable, 
and does not alter behavior; but there is a 
delay in the mark becoming visible (Lewke 
and Stroud, 1974). Our objective was to com-
pare the clarity of brands among three appli-
cation times on long-toed salamanders 
(Ambystoma macrodactylum). 
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METHODS 

In April 1978, 30 long-toed salamanders 
were collected and held in the laboratory. 
Each was toe clipped for identification 
(Twitty, 1966) and branded on the dorsal sur-
face. We used letter brands 5 mm in height 
made with copper rods and silver tips (Raleigh 
et al., 1973). Each brand was cooled 5 min-
utes in a thermos filled with liquid nitrogen 
and reimmersed for at least 30 seconds prior 
to reuse. We branded 10 salamanders for 0.75 
seconds, 10 for 2 seconds, and 10 for 4 
seconds. The condition of each salamander 
and brand legibility were recorded daily for 3 
days after branding and at intervals of 1, 3, 
and 6 months. The clarity of each brand was 
recorded as: easily identified, barely identi-
fied, and unidentifiable. 

RESULTS AND DISCUSSION 

The skin turned white for 2-3 seconds after 
contact with the brand before returning to 
natural color. An hour later, the brand 
appeared as a darkening of the skin. Clarity 
increased with time, and the brands became 
legible as dark imprints after 1 to 3 days. Two 
animals branded for 4 seconds temporarily 
lost mobility in the limbs, but no adverse 
effects were observed after 24 hours, and no 
salamanders developed infections. Mortality 
occurred when the storage facility (refrigera-
tor) malfunctioned and four of the salamand-
ers froze. We did not attribute any mortality to 
the branding. 

The 0.75-second application produced the 
cleanest, most readable marks (Table 1). 
Maximum clarity of brands was obtained after 
3 months, although the same trends were evi-
dent at the 1 and 6 month recordings. Brand 
quality deteriorated as application time in-
creased. Longer branding times probably 
froze adjacent tissues and blurred the mark. 

Table 1. Clarity of brands (%) at different application 
times on long-toed salamanders after 3 months. 

Application Brand' clarity' n 

time (seconds) + 0 

0.75 50 50 0 8 
2.0 30 30 40 10 
4.0 12.5 37.5 50 8 

' Clarity categories are: (+) easily identified, (0) 
barely identified, (-) unidentifiable. 
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A BACK MARKER FOR 
INDIVIDUAL 

IDENTIFICATION OF 
SMALL LIZARDS 

Behavior studies often require identifica-
tion of specific individuals. We were inter-
ested in identifying individual Emoia physi-
cae (Dumeril and Bibron), 1839, a small New 
Guinea skink, from a distance but found gen-
eral methods used for marking other lizards 
(Ferner, 1979) unsatisfactory for this species. 
We report here on a technique that allowed us 
to identify individuals from a distance of at 
least 6 m. 

Adult males of E. physicae that we marked 
ranged from 153 to 210 mm, and adult females, 
from 140 to 189 mm in total length; snout-vent 
lengths were 66 to 75 mm and 63 to 73 mm, 
respectively. This species has small (± 1.0 x 
1.5 mm, exposed surface) cycloid-like scales 
that make retention of some kinds of marks 
difficult. 

We marked lizards with a pressure sensitive 
rip-stop nylon tape that is manufactured for 
mending such things as nylon tents and 
jackets and is distributed by Coghlan's Ltd., 
Winnipeg, Canada. Tape was applied to the 
back after washing the skin with 95% alcohol. 
We detected no adverse effects of this tape on 
individuals. 

The size of our markers was about 5 x 10 
mm, rounded at the corners to help prevent 
peeling. We coded the tapes with 2 colors of 
artists' acrylic paint and this lasted very well if 
allowed to dry thoroughly, about 30 minutes, 
before the lizard was released into a pen. 

Over a 3-month period, we held 66 lizards 
marked with nylon tape in outside arenas (5 x 
5 m) at the Wau Ecology Institute in Papua 
New Guinea. Four separate behavioral trials 
were run, lasting 11, 14, 13, and 12 days, 
respectively. Different individuals were used 
in each trial, with 50% of the lizards in the 
pens for each trial period and the other 50%  

for 1/2 of each trial period. One lizard lost its 
mark, 2 died with marks intact, and 1 dis-
appeared. Fifteen lizards shed their skins dur-
ing the trials and 11 markers attached to shed 
skin were recovered from the pens; 4 were not 
found. All lizards had been toe-clipped and 
were recaptured and re-marked within one 
day if they shed their skin during a trial. None 
lost a second mark. 

Marked lizards were observed from a 2-1/2 
m tower from about 1 m outside the edge of 
an arena. Non-moving individuals were read-
ily identified with the naked eye anywhere in 
the pens. Moving individuals were easily 
identified with binoculars. 

This technique allowed us to identify indi-
viduals from a distance for at least 2 weeks, or 
until shedding of the skin. We do not know 
how often E. physicae molts, but we suspect 
that it is fairly frequent because about 25% of 
our animals shed their skins during the 11 -14 
day trials. We suspect that the life span of the 
marks we used is considerably longer than 
the 2 week minimum that our data indicate, 
for all were in good condition at the termina-
tion of each trial. 

Other marks that we had attempted to use 
on this species included artists' acrylic paint, 
either alone or mixed with 5-minute epoxy 
glue, both applied directly on the skin, and 
plasticized or adhesive tape pressed onto the 
neck or back (after washing the skin with 
alcohol). Paint or the paint/glue mixture 
normally peeled off within 2 - 3 days and the 
two kinds of tape within 5 - 10 days. We also 
attempted to mark lizards by placing small 
harnesses made of thread, each carrying an 
adhesive tape back-tab, just behind the front 
legs or just in front of the hind legs of individ-
uals. E. physicae has small limber legs and 
was able to slip out of the harness unless we 
made them so tight that they restricted 
growth. None of these techniques was consi-
dered successful. 

This study was done at Wau Ecology Insti-
tute, Wau, Papua New Guinea. Funding was 
provided by the Natural Sciences and Engi-
neering Research Council of Canada. Per-
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ment of Zoology, University of Alberta, pro-
vided critical comments on an early draft of 
the manuscript. We are grateful for all sup-
port received. 
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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 Joseph 
T. Collins, Museum of Natural History, Uni-
versity of Kansas, Lawrence, Kansas 66045. 
Short manuscripts are discouraged, and are 
only acceptable when data cannot be ade-
quately 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. 

CAUDATA 
AMBYSTOMA TIGRINUM TIGRINUM (East-
ern Tiger Salamander). USA: DELAWARE: 
New Castle Co: On Route 463, about 60 
meters W junction with Route 36 (and 3.7 km 
SSW of Townsend), 1 August 1973, Rudolf G. 
Arndt, verified by Rudolf G. Arndt. Carnegie 
Museum of Natural History (CM 92895, 
92896). Two highly active recently trans-
formed specimens (10.5 cm and 10.7 cm total 
length) taken on a blacktop road between 
2200 and 2300 hours during a moderate rain 
after a two- to three-week period of drought; 
air temperature approximately 28° C. The 
capture area is mature deciduous forest with 
several wooded ponds. First record for the 
county. Extends the range some 27 km NW of 
the nearest known Delaware locality (near 
Dover, Kent County, R. Conant, pers. comm., 
1983). The capture area is to date (1983) 
apparently undisturbed, which strongly sug-
gests that this population of the eastern tiger 
salamander is extant. 

Submitted by RUDOLF G. ARNDT, Faculty 
of Natural Sciences and Mathematics, Stock-
ton State College, Pomona, New Jersey 
08240. • 

PLETHODON LARSELLI (Larch Mountain 
Salamander). USA: WASHINGTON: Klickitat 
Co: 7.8 km W of Lyle. 18 February 1983. 
(A00294). Skamania Co: 9.5 km W of Archer 
Mt. 16 February 1983. (A00276-278); 9.8 km 
NE of Stabler. 8 March 1983. (A00350); 8.3 km 
n of Willard. 2 May 1983. (A00276-278). R. E. 
Herrington. Verified by J. H. Larsen, Jr. All 
specimens deposited in the collection of the 
Department of Zoology, Washington State 
University. First record for Klickitat County. 
Skamania County specimens indicate an 
inland penetration of 18 km from the Colum-
bia River. New localities increase the poten-
tial range of P. larselli in Washington from 
approximately 80 km 2  (Nussbaum, Brodie 
and Storm, 1983, Amphibians and Reptiles of 
the Pacific Northwest) to 1100 km 2 . Twelve 
additional populations have been identified 
within the area of the new localities. Study 
supported by the Washington Department of 
Game. 

Submitted by ROBERT E. HERRINGTON 
and JOHN H. LARSEN, JR., Department of 
Zoology, Washington State University, Pull-
man, Washington 99164. • 

SIREN INTERMEDIA NETTING/ (Western 
Lesser Siren). USA: ARKANSAS: Yell Co: 0.5 
km SW Petit Jean Wildlife Management Area 
headquarters, in Pond Creek. 11 March 1983. 
Collected by John Gallagher. Verified by G. 
D. Turnipseed. Arkansas Tech University 
Herpetological Collection (GDT 321), two 
specimens. The specimens were found in the 
debris from a dynamited beaver dam. The 
nearest previously reported specimens are 
from the Arkansas Tech University campus, 
Russellville, Arkansas, approximately 31 km 
to the NW (Turnipseed, G. D. 1980. Geogra-
phic distribution: Siren intermedia nettingi. 
SSAR Herp. Review 11(1):32). 

Submitted by MATTHEW GALLAGHER, 
901 East "E", Russellville, Arkansas 72801, or 
c/o Biology Department, Utah State Univer-
sity, Logan, Utah 84322. • 

ANURA 
RANA CLAMITANS MELANOTA (Green 
Frog). USA: ARKANSAS: Washington Co: 
24.1 km W of Fayetteville in entrance zone of 
Savoy Cave near Illinois River-Clear Creek 
confluence. 14 November 1982. S. E. Trauth 
and C. T. McAllister. Verified by R. S. Cald-
well. Arkansas State Univ., Herpetological 
Museum (ASUHM #4044). A new county 
record (Dowling, H. G. 1957. Occ. Pap. U. 
Ark. Mus. 3:1-51) and the second reported 
individual from an Arkansas cave (see Mc-
Daniel, V. R. and J. E. Gardner. 1977. Proc. 
Ark. Acad. Sci. 31:68-71). Black (1973. Proc. 
Okla. Acad. Sci. 53:33-37) reported juvenile 

green frogs from the twilight zone of an Okla-
homa cave. Our specimen, a male (head 
length = 22.0 mm, tibia length = 34.6 mm) was 
a cave accidental utilizing the site for shelter 
(outside air temp.= 5.0° C; cave water temp.= 
11.5° C). Ecological associates included R. 
catesbeiana, Eurycea longicauda melano-
pleura, E. lucifuga, E. multiplicata griseogas-
ter and Piethodon giutinosus. 

Submitted by STANLEY E. TRAUTH, Depart-
ment of Biology, Southern Methodist Univer-
sity, Dallas, Texas 75275, and CHRIS T. 
McALLISTER, Renal Metabolic Lab (151-G), 
VA Medical Center, Dallas, Texas 75216. • 

TESTUDINES 
CHRYSEMYS SCRIPTA ELEGANS (Red-
eared Turtle). USA: TEXAS: Rockwall County: 
Rowlett. Collected on SR 66 next to Lake Ray 
Hubbard. 31 October 1982, Steven Myers. 
Verified by P. A. Meylan. Florida State 
Museum, University of Florida (UF 53447). 
This specimen represents a new county 
record (Raun and Gehlbach, 1972, Amphibi-
ans and Reptiles in Texas, Dallas Mus. Nat. 
Hist. Bull. No. 2). 

Submitted by STEVEN MYERS, Department 
of Biological Sciences, University of Central 
Florida, Orlando, Florida 32816. • 

SAURIA 
ANNIELLA NIGRA ARGENTEA (Silvery Leg-
less Lizard). MEXICO: BAJA CALIFORNIA: 
Trib. Rio San Carlos, 20 km SE of the turnoff 
to Ojos Negros, along Mexican Highway 3 
(=BCN16). 29 April 1979. This site is about 60 
km ESE Ensenada. Collected and identified 
by the author. National Museum of Natural 
History (USNM 225333-334). There are few 
inland records of Anniella in Baja California, 
and prior accounts do not seem to define 
accurately the range of the species in Baja 
California. Van Denburgh (1922. The Reptiles 
of North America. Calif. Acad. Sciences), 
Klauber (1932. Copeia:4-6), and Shaw (1949. 
Herpetologica 5:27-28) report specimens from 
San Jose (Meling Ranch) at about latitude 
31°N. L. E. Hunt (pers. comm.) provided 
records from near La Rumorosa (San Diego 
Natural History Museum 57373 and Califor-
nia Academy of Sciences 123702-705), which 
is near the U.S.-Mexico border at about lat. 
32°30'N. The Ojos Negros locality along 
Highway 3 is at about 31°52'N, and fills in a 
gap of about 175 km between the other two 
inland records. Van Denburgh and Klauber 
both reported Anniella from San Salado 
Canyon, which is probably also known as 
Arroyo Salado, about 19 km S of San Vicente 
along Highway 1 (Wheelock, W. and H. E. 
Gulick. 1975. Baja California Guidebook. A. 
H. Clark Co.). This is a Pacific coastal site and 
is not to be confused with Laguna Salada 
near Mexicali. Bezy et al. (1977 Syst. Zool. 
26:57-71) indicate that the range of Anniella is 
only in northwestern Baja California. Steb-
bins (1966. Field Guide to Western Reptiles 
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and Amphibians. Houghton Mifflin Co.) shows 
the range of Anniella extending to the Gulf of 
California in northern Baja California. R. C. 
Stebbins (pers. comm.) based this record on 
Gorman (1957. Copeia:148-150), who shows 
a locality near San Felipe on the Gulf of Cali-
fornia. J. Gorman (pers. comm.) kindly 
reported to me that the locality probably mis-
taken by him to be near San Felipe was 
recorded as a specimen from "SDNHM 16284 
BC Sta Maria n 4 mi. (Arroyo Paballon)." 
Santa Maria (along Arroyo or Rio Pabellon) is 
near San Quintin on the Pacific coast of the 
Baja California peninsula. Seemingly, Gor-
man earlier confused this locality with Junta 
Santa Maria, which is about 18 km S of San 
Felipe and at the same latitude as Santa Maria 
(Rio Pabellon) on the west coast. Also, the 
specimen number is probably SDNHM 41862 
(L. E. Hunt, pers. comm.). To my knowledge, 
there are no records of Anniella east of the 
Sierra de Juarez and Sierra San Pedro Martir 
of Baja California. This clarification is shown 
in the range map of Hunt (1983. Copeia:79-89). 

Submitted by R. BRUCE BURY, Denver 
Wildlife Research Center, 1300 Blue Spruce 
Dr., Fort Collins, Colorado 80524. • 

EUMECES ANTHRACINUS PLUVIALIS 
(Southern Coal Skink). USA: KENTUCKY: 
Calloway Co: 0.9 km north of Rte 121 on Rte 
280. 22 June 1983. J. Moriarty, M. Evans, T. 
Sheehan, and W. Burger. Verified by J. R. 
MacGregor. Kentucky Nature Preserves 
Commission (KNPC H1076). This is the first 
record of this subspecies for the state. This 
extends the range east of the Mississippi 
River north by 175 km. (Mount, 1975. Reptiles 
and Amphibians of Alabama. Auburn). 

Submitted by JOHN MORIARTY, Kentucky 
Nature Conservancy, Box 4207, Lexington, 
Kentucky 40544 and MARC EVANS, Ken-
tucky Nature Preserves Commission, 407 
Broadway, Frankfort, Kentucky. 40601. • 

EUMECES EGREGIUS ONOCREPIS (Penin-
sula Mole Skink). USA: FLORIDA: Indian 
River County: 4 miles south of Vero Beach, 
near jct. of Old Dixie Hwy. and Kelly Rd. 19 
November 1977, Steven Myers. Verified by P. 
A. Meylan. Florida State Museum, University 
of Florida (UF 45794). Collected under boards 
in Rosemary Scrub. First published record of 
Egregius from Indian River County. Fills gap 
in distributional hiatus between Brevard and 
St. Lucie Counties (Mount, 1965, Variation 
and Systematics of the Scincoid lizard, 
Eumeces egregius (Baird), Bull. Fla. Sta. 
Mus. 9(5):184-213. 

Submitted by STEVEN MYERS, Department 
of Biological Sciences, University of Central 
Florida, Orlando, Florida 32816. • 

HEMIDACTYLUS GARNOTI (Indo-Pacific 
Gecko). USA: FLORIDA: Orange Co: ca. 5.0 
km NE Union Park (T22S, R31E, Sec. 9). 27, 
29 March 1983. R. E. Smith, M. R. Bolt, J. M. 
Bloodwell. Verified by Peter Meylan. Florida 

State Museum (UF/FSM 53909-53910). Snout-
vent length 52.0 mm and 53.1 mm, respec-
tively. Geckos were initially observed on walls 
of newly constructed and landscaped apart-
ment building in summer and fall 1982. Hemi-
dactylus turcicus is absent from this locality. 
New county record. Northernmost record for 
this species. First recorded non-coastal sight-
ing since introduction into Florida prior to 
1964 (King and Krakauer, 1966, Quart. J. Fla. 
Acad. Sci. 29(2):144-154). Although Myers 
published first Brevard Co. record (Myers, S. 
1979. SSAR Herp. Review 10(3):102-103), 
Cooper and Thompson's collections from 
Merritt Island (UF/FSM 44142, 44148; unpubl.) 
represent northernmost east coast locality. 
Union Park record lies ca. 61.1 km W-NW of 
Merritt Island locality and ca. 249.5 km N-NE 
of northernmost west coast record from 
Sanibel Island (McCoy, C. 1972. SSAR Herp. 
Review 4(1):23). 

Submitted by RICHARD E. SMITH, Depart-
ment of Biological Sciences, University of 
Central Florida, P.O. Box 25000, Orlando, 
Florida 32816. • 

LEIOLOPISMA LATERALE (Ground Skink). 
USA: TEXAS: Rockwall County: Rockwall, 
Lake Ray Hubbard. 9 October 1982, Steven 
Myers. Verified by P. A. Meylan. Florida State 
Museum, University of Florida (UF 53454). 
Collected under a trash pile on the shore of 
the Lake. First published record of Leiolo-
pisma from Rockwall County (Raun and 
Gehlbach, 1972, Amphibians and Reptiles in 
Texas, Dallas Mus. Nat. Hist. Bull. No. 2). This 
together with the Rains County record helps 
to fill the last few distributional gaps in East 
Texas (Raun and Gehlbach, 1972). 

Submitted by STEVEN MYERS, Department 
of Biological Sciences, University of Central 
Florida, Orlando, Florida 32816. • 

LEIOLOPISMA LATERALE (Ground Skink). 
USA: TEXAS: Rains County: East Towakoni, 
Lake Towakoni. 6 November 1982, Steven 
Myers and Rick Nappi. Verified by P. A. Mey-
Ian. Florida State Museum, University of Flor-
ida (UF 53452-53453). These specimens were 
found under a trash pile near the shore of the 
lake. This represents the first published record 
of Leiolopisma from Rains County (Raun and 
Gehlbach, 1972, Amphibians and Reptiles in 
Texas, Dallas Mus. Nat. Hist. Bull. No. 2). 

Submitted by STEVEN MYERS, Department 
of Biological Sciences, University of Central 
Florida, Orlando, Florida 32816. • 

SERPENTES 
AGKISTRODON PISCIVORUS LEUCOSTO-
MA (Western Cottonmouth). USA: INDIANA: 
Dubois Co: Buffalo Bottoms, 2 km northeast 
of Jasper. Collected 4 May 1983 by John 
Krempp and Phil Schuetter. Verified by S. A. 
Minton and A. B. Wilson who observed two 
additional cottonmouths at this locality on 8 

May 1983. Voucher specimen in Minton Col-
lection (No. 1876). First record of the species 
for Indiana. Extends the known range 73 km E 
of previous record for Mount Carmel, Illinois 
(Cope, 1877. Am. Phil. Soc. Proc. 17 (100):63-
68) and 101 km NE of previous record for 
Union County, Kentucky (Lodato and Burn-
ley, 1975, Kentucky Herpetologist 5:4). 

Submitted by ANTHONY B. WILSON, Indi-
ana Department of Natural Resources 
(Enforcement Division), Indianapolis, Indiana 
46204 and SHERMAN A. MINTON, Indiana 
University School of Medicine, Indianapolis, 
Indiana 46223. • 

CONTIA TENUIS (Sharptail Snake). USA: 
WASHINGTON: Skamania Co: 6.7 km NE of 
Carson. 2 May 1983. R. E. Herrington. Verified 
by J. H. Larsen, Jr. Department of Zoology, 
Washington State University. (A00551). 
Specimen is an adult female collected at 500 
m elevation from an exposed talus slope. 
Locality is 4 km W of the Cascade Crest and 
extends the range 35 km W of the only other 
record for southern Washington (Stebbins, 
1966, Field Guide to Western Reptiles and 
Amphibians). Study supported by the Washing-
ton Department of Game. 

Submitted by ROBERT E. HERRINGTON 
and JOHN H. LARSEN, JR., Department of 
Zoology, Washington State University, Pull-
man, Washington 99164. • 

DRYMARCHON CORAIS COUPERI (Eastern 
Indigo Snake). USA: FLORIDA: Indian River 
County: Wabasso Beach, DOR at the inter-
section of Jungle Trail and SR ALA. 8 
December 1982, Steven Myers and Gary Tins-
ley. Verified by P. A. Meylan. Florida State 
Museum, University of Florida (UF 53465). 
This male specimen represents the first cata-
logued voucher specimen from Indian River 
County. An uncatalogued specimen collected . 

 by Herbert W. Kale 11 31 October 1966 on the 
property of the Florida Medical Entomology 
Laboratory, South of Vero Beach is at that 
institution. Although the Eastern Indigo Snake 
is included in the Florida List of Rare and 
Endangered Species, it appears to be abund-
ant in Indian River County particularly in cit-
rus groves and coastal hammocks. I have also 
observed Drymarchon abundantly in these 
situations in St. Lucie County. It has been 
recorded from the surrounding counties of 
Brevard, Osceola, and Okeechobee (Ashton 
and Ashton, 1981, Handbook of Reptiles and 
Amphibians of Florida, Part I, The Snakes, 
Windward Publishing, Inc.). 

Submitted by STEVEN MYERS, Department 
of Biological Sciences, University of Central 
Florida, Orlando, Florida 32816. • 

NERODIA HARTER, HARTERI (Brazos Water 
Snake). USA: TEXAS: Haskell Co: just below 
Lake Stamford Dam, 19 km ESE of Haskell. 3 
August 1965, 4 April 1967, and 8 August 1968. 
Donald D. Smith. Verified by Donald D. Smith. 
Bobby Witcher Memorial Collection, Avila 
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College, Kansas City, Missouri (BWMC 2028-
2029), and University of Kansas, Museum of 
Natural History, Lawrence, Kansas (KU 
193260-193266). These specimens represent 
a county record, and extend the range of this 
snake approximately 18 km to the west of the 
Throckmorton County record of Tinkle and 
Knopf (1964, Herpetologica, 20(1):42-47). 

Submitted by DONALD D. SMITH, Depart-
ment of Pathology and Oncology, University 
of Kansas Medical Center, 39th Street and 
Rainbow Boulevard, Kansas City, Kansas 
66103. • 

THAMNOPHIS RADIX HAYDEN' (Western 
Plains Garter Snake). USA: MISSOURI: Car-
roll Co: 10.4 km south of Carrollton on US 
Highway 24. 1 May 1983. D. D. Smith and R. 
Powell. Verified by R. Powell and D. D. Smith. 
Avila College, Bobby Witcher Memorial Col-
lection (BWMC 1987). The adult male is the 
first record from Carroll County, approxi-
mately 60 km SSE and 50 km SSW of the 
nearest reported localities in Livingston and 
Chariton Counties respectively, and extends 
the known distribution in central Missouri to 
the Missouri River flood plain (Anderson, 
1965. The Reptiles of Missouri. Univ. Mo. 
Press, Columbia. p. 162). The capture site 
was due south of the proposed zone of inter-
gradation between T. r. radix and T. r. 
haydeni, but this specimen is attributable to 
the latter with 21 cervical dorsal scale rows 
and 162 ventrals. We suggest that the south-
ern limit of distribution of this snake in Mis-
souri parallels the Missouri River, with dis-
persal being facilitated by occasional flooding 
in a manner proposed for Great Plains anurans 
by Metter et al. (1970. Copeia 1970(4): 
780-781). 

Submitted by ROBERT POWELL, Depart-
ment of Natural Sciences, Avila College, 
11901 Wornall Road, Kansas City, Missouri 
64145, and DONALD D. SMITH, Department 
of Pathology and Oncology, University of 
Kansas Medical Center, 39th Street and 
Rainbow Boulevard, Kansas City, Kansas 
66103. • 

NEW DISTRIBUTIONAL 
RECORDS OF TEXAS 

AMPHIBIANS AND REPTILES 
The records reported herein add to the dis-

tributional data for some species of amphibi-
ans and reptiles in Texas. These records sup-
plement those of Raun and Gehlbach (1972), 
Lewis (1974), Hambrick (1975, 1976), Mer-
kord (1975), Cys (1976), Mather and Dixon 
(1976), and Karges (1978, 1979, 1981). Unless 
discussed as a range extension or range-
margin extension, specimens represent new 
county records. Voucher specimens from 
counties hitherto represented by literature 
records only, are indicated by asterisk follow-
ing the county name. All specimens are 
deposited in the Stephen F. Austin State Uni-
versity Collections. All identifications and 
verifications were made by the authors. 
Nomenclature follows Collins, et al. (1978). 

CAUDATA 

Ambystoma macula turn (Spotted Sala-
mander): CASS Co. * SFA-5028. 8 km S 
Atlanta. 13 April 1973. R. Jackson. SAN 
AUGUSTINE Co. SFA-4853. 8.4 km NNW 
Broaddus. 4 March 1981. V. Rakowitz. This 
record is a range-margin extension westward 
from adjacent Sabine Co. 

Ambystoma opacum (Marbled Salamander): 
NEWTON Co. SFA-160. 16.1 km E Burkeville. 
30 November 1957. E. Toole. RUSK Co. • 
SFA-2087. Cannon's Ranch. 13 October 1962. 
C. Burrows. 

Ambystoma talpoideum (Mole Salamander): 
RED RIVER Co. SFA-4718. 24.1 km N Clarks-
ville. 26 April 1975. F. Rainwater. This speci-
men represents a range extension 223 km 
northward from previously recorded Texas 
populations. This is a partial link between the 
east Texas and southeastern Oklahoma pop-
ulations. SAN AUGUSTINE Co. SFA-4854, 
4855, 4856, 4857, 4858. 8.4 km NNW Broad-
dus. 13 April 1980. V. Rakowitz. These speci-
mens bridge the gap between Jasper Co. to 
the south and Nacogdoches Co. to the north. 

Ambystoma texanum (Smallmouth Sala-
mander): ANGELINA Co. SFA-4209. Lufkin. 
19 March 1969. G. Jacobs. KAUFMAN Co. 
SFA-3669. 8 km N Kaufman. 1 March 1969. K. 
Skidmore. SFA-3688, 3689. 9.6 km N Kauf-
man. 4 April 1969. K. Skidmore. SFA-3712. 8 
km E Seagoville on FM rd. 5. 22 March 1969. 
K. Weatherford. NACOGDOCHES Co. SFA-
30, 146, 257, 280, 310, 1094, 1691, 3006, 4650, 
4773. The ten specimens listed above are 
from various locations within the county and 
were collected from 1957 through 1978. 
NEWTON Co. SFA-183. 16.1 km E Burkville. 8 
December 1957. E. Toole. SABINE Co. SFA-
3969. 24.1 km N Hemphill. 8 March 1969. B. 
McDowell. 

Ambystoma tigrinum mavortium (Barred 
Tiger Salamander): ARMSTRONG Co. SFA-
3194. 11.3 km W of Claude on FM rd. 1151.22 
August 1965. C. Mather. Ambystoma tigri-
num (Eastern Tiger Salamander): NACOG-
DOCHES Co. • SFA-3773. 3.2 km N Nacog-
doches. 27 January 1969. J. Leach. 

Amphiuma tridactylum (Three-toed Am-
phiuma): ANGELINA Co. SFA-2417. 1.6 km S 
of Angelina River bridge on TX. 21. 15 May 
1966. A. Foley. This record is a range-margin 
extension northwestward from Tyler Co. 
CHEROKEE Co. SFA-2561. 11.3 km S of Alto 
on TX. 21.4 July 1966. W. Holder. This speci-
men is a range-margin extension southward 
from Smith Co. NACOGDOCHES Co. * SFA-
2585 through 2595. On S.F.A. campus in 
Nacogdoches. 23 February 1966. J. Lock. 
SFA-3008. Banita Creek in Nacogdoches. 18 
March 1967. J. Shaw. NEWTON Co. SFA-
1884. 1.6 km S Old Columbia. 27 April 1961. J. 
Hurst. 

Desmognathus auriculatus (Southern 
Dusky Salamander): ANDERSON Co. SFA-
2363. 14.5 km E Palestine. 8 October 1964. S. 
Hillis. CHEROKEE Co. SFA-223. 2.4 km N 
Galatin. 18 January 1958. J. Collins. The 
specimens from Cherokee and Anderson 
Counties represent successive range-margin 
extensions to the west of Nacogdoches Co.; a 
westward range extension of 50 km. 

Necturus beyeri (Gulf Coast Waterdog): 
CHEROKEE Co. SFA-2562. 10.5 km E of 

Jacksonville. 18 June 1966. K. Griffin. This 
specimen represents a range-margin exten-
sion to the west from adjacent Nacogdoches 
and Rusk Counties. 

Notophthalmus viridescens louisianensis 
(Central Newt): NACOGDOCHES Co. SFA-
383, 746, 909, 1295, 1831, 2128, 3002, 3849, 
4057, 4750. The ten specimens listed above 
are from various locations within the county 
and were collected from 1957 through 1978. 
RUSK Co. SFA-3332. Intersection of U.S. 84 
and FM rd. 839. 17 November 1967. C. Mather. 

Siren intermedia nettingi (Western Lesser 
Siren): NACOGDOCHES Co. • SFA-2418. 
Nacogdoches. 10 March 1966. P. Thornburgh. 
SFA-2419. Nacogdoches. 24 June 1966. M. 
Land. SFA-2596, 2597, 2598. S.F.A. Campus, 
Nacogdoches. 23 February 1966. J. Lock. 
SFA-3367. 16.1 km SW Nacogdoches. 4 April 
1968. C. Meitzen. SFA-3439. 4.8 km W 
Nacogdoches on TX. 7. 25 March 1969. J. 
Malloy. SFA-4367. Nacogdoches. 24 Febru-
ary 1971. R. Dorman. SFA-4368. Nacog-
doches. 26 February 1971, D. Herbert. PAN-
OLA Co. SFA-2677. 3.2 km SW Carthage. 16 
October 1964. W. Gullette. 

SALIENTIA 

Acris crepitans blanchardi (Blanchard's 
Cricket Frog): FORT BEND Co. • SFA-2816. 
6.4 km S Rosenberg. 28 March 1967. C. Meit-
zen. NUECES Co. SFA-1416. 16.1 km S Port 
Aransas. 23 July 1960. R. Packard. ROCK-
WALL Co. SFA-3700. S shore Lake Ray Hub-
bard. 1 March 1969. K. Weatherford. VAN 
ZANDT Co. SFA-2961. 11.2 km N Canton. 12 
March 1967. M. Robinson. 

Acris crepitans crepitans (Northern Cricket 
Frog): GREGG Co. SFA-1647. 11.3 km E Kil-
gore. 22 October 1960. J. Kincaid. 

Bufo speciosus (Texas Toad): FAYETTE 
Co. SFA-3911. Schulenburg. 12 April 1969. T. 
Frizzell. GARZA Co. SFA-4602. 11.3 km NE 
Post. 17 June 1973. S. Restivo. 

Bufo valliceps valliceps (Gulf Coast Toad): 
BREWSTER Co. SFA-4445. On TX. 118, N of 
Study Butte. 24 July 1971. F. Rainwater. This 
record is a range-margin extension westward 
from adjacent Terrell Co. COMANCHE Co. 
SFA-3591. 6.4 km E DeLeon. 18 April 1969. B. 
Garrett. This specimen represents a range 
extension westward of 47 km from the nearest 
county record, Bosque Co. NACOGDOCHES 
Co. • SFA-752. Nacogdoches. 27 September 
1959. R. Packard. SFA-1177. 0.4 km E Nacog-
doches. 18 July 1960. J. Bowers. SFA-3709. 
Nacogdoches. 10 February 1969. K. Weather-
ford. SABINE Co. SFA-3975. 24.1 km N Hemp-
hill. 29 March 1969. B. McDowell. This record 
fills the distribution gap between Shelby Co. 
to the north and Jasper Co. to the south. 

Bufo woodhousei fowleri (Fowler's Toad). 
GALVESTON Co. SFA-2865. West Lagoon, 
Galveston. 19 April 1967. R. Dutcher. SFA-
3009. Lagoon area, Galveston. 15 April 1967. 
J. Shaw. SAN AUGUSTINE Co. SFA-1183. 
4.8 km NW San Augustine. 8 June 1960. D. 
Alford. SFA-1190. 4.8 km NW San Augustine. 
15 June 1960. D. Alford. SFA-4859. 1.6 km 
NNE Broaddus. 8 March 1981. V. Rakowitz. 
VAN ZANDT Co. SFA-2963. 11.3 km N Can-
ton. 18 March 1967. M. Robinson. 

Bufo woodhousei woodhousei (Wood-
house's Toad): WARD Co. SFA-4390. 8 km 
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NE Monahans. 3 April 1971. S. Restivo and J. 
Schultz. WINKLER Co. SFA-4392. 14.5 km NE 
Kermit. 23 June 1966. C. Kauffman. SFA-
4393.8 km NE Kermit. 2 April 1971. S. Restivo 
and J. Schultz. SFA-4580. 16.1 km NE Kermit. 
20 May 1972. S. Restivo. The Ward and Winkler 
county specimens confirm their presence in 
an area previously mapped by Conant (1975) 
as a disjunct population. 

Gastrophryne carolinensis (Eastern Narrow-
mouth Toad): ANGELINA Co. SFA-3715. 12.9 
km NW Lufkin. 19 March 1969. K. Weather-
ford. SFA-4062. Clawson, 19 March 1969. J. 
Vincent. SAN AUGUSTINE Co. SFA-4860. 
8.4 km NNW Broaddus. 20 April 1981. V. 
Rakowitz. 

Gastrophryne olivacea (Great Plains Narrow-
mouth Toad): LAMPASSAS Co. SFA-4375. 
6.4 km N Bend. 10 April 11970. D. Wood. 

Hyla cinerea (Green Treefrog): ANGELINA 
Co. • SFA-3466. Hank's Creek marina, Sam 
Rayburn reservoir, 3 May 1969. B. Bates. 
PANOLA Co. SFA-1336. 6.4 km W, 3.2 km S 
Carthage. 29 June 1960. P. Osborne. SFA-
2670. Carthage. 26 October 1964. W. Gullette. 
SAN AUGUSTINE Co. SFA-4884. 5.6 km N 
Broaddus on Forest Service Rd 300-1. 3 May 
1982. R. Fleet. 

Hyla crucifer crucifer (Northern Spring 
Peeper): JEFFERSON Co. SFA-3049. 4.8 km 
W Beaumont. 27 March 1967. B. Bilbo. SAN 
AUGUSTINE Co. SFA-3981. San Augustine. 
18 April 1969. B. McDowell. 

Hyla squirella (Squirrel Treefrog) NACOG-
DOCHES Co. SFA-3738. 24.1 km NE Nacog-
doches. 1 March 1969. R. Harrell. This speci-
men represents a range extension 88 km 
northward from the nearest county record, 
Tyler County. 

Pseudacris streckeri streckeri (Strecker's 
Chorus Frog): LEON Co. SFA-4070. Buffalo. 
26 April 1969. J. Vincerit. NACOGDOCHES 
Co. SFA-31. 9.6 km SW Nacogdoches. 18 
October 1957. B. Hyndman. PANOLA Co. 
SFA-2655. Junction of FM rds. 10, 999 and 
1970 at Gary. 26 November 1964. L. Mc-
Williams. SFA-2656. 19.3 km SW Carthage. 24 
November 1964. W. Gullette. These two spec-
imens represent a range-margin extension 
eastward from adjacent Rusk Co. ROBERT-
SON Co. SFA-587. 6.4 km E Benchly. 7 
December 1951. P. Parmalee. SHELBY Co. 
SFA-3716. 16.1 km NE Hurstown, Sabine 
National Forest. 26 April 1969. K. Weather-
ford. This record is a range-margin extension 
eastward from adjacent Nacogdoches County. 
UPSHUR Co. SFA-4781. 11.3 km W Gilmer. 
18 March 1978. B. Reed, 

Pseudacris triseriata feriarum (Upland 
Chorus Frog): POLK Co. * SFA-2654. 1.6 km 
S Corrigan. 10 October 1964. R. Chisolm. 
SABINE Co. SFA-3985, 3986. 24.1 km N Hemp-
hill. 26 April 1969. B. McDowell. 

Rana areolata areolata (Southern Crawfish 
Frog): NAVARRO Co. SFA-4544. 16.1 km E 
Corsicana on U.S. 287. 28 March 1972. G. 
Connor. This specimen is a range-margin 
extension west from Anderson County. 

Rana blairi (Plains Leopard Frog): DON-
LEY Co. SFA-3191. Salt Fork of the Red R., N 
of Ashtola. 25 August 1965. C. Mather. POT-
TER Co. SFA-3170. Canadian R., 24.1 km N 
Amarillo on U.S. 287.17 July 1965. C. Mather. 

Rana catesbeiana (Bullfrog): ANGELINA 
Co. SFA-322. 6.4 km W Lufkin. 15 April 1958. 

J. Collins. SFA-2850. Lufkin. 29 April 1967. R. 
Diamond. SFA-4231. 4232. Lufkin. 12 April 
1969. G. Jacobs. FORT BEND Co. SFA-2813, 
Brazos River bottom. 26 March 1967. C. Meit-
zen. GREGG Co. SFA-1646. 11.3 km E Kil-
gore. 22 October 1960. J. Kinkaid. NACOG-
DOCHES Co. • SFA-1485, 1486, 1910, 1914, 
1923, 1956, 1961, 2514, 2515, 2665, 2678, 
4060. These twelve specimens are from var-
ious locations within the county and were 
collected from 1960 through 1969. PANOLA 
Co. SFA-2416. 16.1 km E Carthage. 20 June 
1966. H. LaGrone. SFA-2663. 8 km S Car-
thage on U.S. 59. 8 January 1965. R. Ander-
son. SFA-4126. 6.4 km N Tenaha. 3 April 1969. 
R. Fetterolf. 

Rana clamitans clamitans (Bronze Frog): 
ANGELINA Co. * SFA-2511. 3.2 km W Lufkin 
State School. 3 July 1966. A. Foley. SFA-
2862. Lufkin. 4 May 1967. R. Dutcher. SFA-
3457. Hank's Creek marina, Sam Rayburn 
Reservoir. 3 May 1969. B. Bates. 

Rana sphenocephala (Southern Leopard 
Frog): ANGELINA Co. SFA-3464, 3465. Hank's 
Creek marina, Sam Rayburn Reservoir. 3 May 
1969. B. Bates. SFA-4201, 4202. Lufkin. 17 
March 1969. G. Jacobs. SFA-4203. Lufkin. 18 
March 1969. G. Jacobs. SFA-4204, 4205. Luf-
kin. 19 March 1969. G. Jacobs. PANOLA Co. 
SFA-2498. 8 km W Carthage on TX. 315. 18 
June 1966. W. Gullette. SFA-2686. 4.8 km S 
Carthage on Hill's Lake Rd. 22 December 
1964. R. Anderson. SFA-2687. 4 km SW Car-
thage on Dixie Lake Rd. 18 October 1964. W. 
Gullette. SMITH Co. SFA-2689. Tyler. 25 
October 1964. R. Moss. 

Scaphiopus bombifrons (Plains Spadefoot): 
WILLACY Co. SFA-4377. 9.6 km W Raymond-
ville on TX. 186. 4 April 1971. J. Jacob. 
WINKLER Co. SFA-5002. 1.6 km N junction 
TX. 115 and FM rd. 1218. 3 June 1972. J. 
Schultz. This specimen provides a link in the 
distribution gap between the Trans-Pecos 
and Texas Panhandle populations. 

Scaphiopus couchi (Couch's Spadefoot): 
MIDLAND Co. * SFA-3588. Midland. 4 April 
1969. B. Garrett. 

Scaphiopus hammondi (Western Spade-
foot): LUBBOCK Co. * SFA-4605. through 
4611. 8 km SE Lubbock. 17 June 1973. S. 
Restivo. 

Scaphiopus holbrooki hurteri (Hurter's 
Spadefoot): CHEROKEE Co. SFA-3699. 1.6 
km N Jacksonville. 5 April 1969. K. Skidmore. 
SFA-3786, 3787, 3788, 3789. Jacksonville. 7 
April 1969. J. Leach. GREGG Co. SFA-1651. 
Kilgore. 26 November 1960. J. Kincaid. 
HOUSTON Co. SFA-293. 4.8 km E Ratcliff. 7 
March 1958. J. Collins. PANOLA Co. SFA-
747. 3.2 km E Gary. 21 November 1959. R. 
Packard. SFA-2658. Junction of FM rds. 10, 
999 and 1970 at Gary. 26 November 1964. L. 
McWilliams. POLK Co. SFA-2936. 1.6 km S 
Neches River. 7 April 1967. J. Birch. SAN 
AUGUSTINE Co. SFA-4861. 7.6 km NNW 
Broaddus. 20 April 1981. V. Rakowitz. 

TESTUDINES 

Chelydra serpentina serpentina (Common 
Snapping Turtle): HENDERSON Co. SFA-
4045. Malakoff. 12 April 1969. M. Lewis. 
NACOGDOCHES Co. SFA-1185, 1477, 1478, 
2618, 2958, 3594, 3618, 4135, 4589. These 
nine specimens were collected from various  

localities within the county from 1960 through 
1972. RUSK Co. SFA-2904. 3.2 km E Overton. 
3 April 1967. J. Bynum. SHELBY Co. SFA-
1308.3.2 km S Center. 14 June 1960. J. Martin. 
SMITH Co. SFA-2736. Tyler. 29 March 1967. 
M. Vredenburg. 

Chrysemys concinna texana (Texas River 
Cooter): PALO PINTO Co. SFA-4799. Brazos 
River 8 km downstream from TX. 16 bridge. 9 
April 1977. T. Truax. SAN SABA Co. SFA-
4786. 16.1 km ESE San Saba. 23 April 1978. R. 
Marr. 

Chrysemys scripta elegans (Red-eared 
Slider): ANGELINA Co. SFA-4210. Lufkin. 20 
March 1969. G. Jacobs. SFA-4226. Lufkin. 31 
March 1969. G. Jacobs. JASPER Co. SFA-
4694. Jasper State Fish Hatchery. 18 April 
1975. M. Hamilton. SHELBY Co. SFA-4131. 
0.4 km S Paxton. 22 March 1969. R. Fetterolf. 

Deirochelys reticularia miaria (Western 
Chicken Turtle): CHEROKEE Co. SFA-4645. 
New Summerfield. 21 April 1974. A White-
h urst. JASPER Co. SFA-2859. 1.6 km N 
Jasper. 1 April 1967. R. Dutcher. MARION Co. 
SFA-2612. Scottsville. 18 June 1966. L. Waite. 
NACOGDOCHES Co. SFA-4649. 14.5 km S 
Nacogdoches. 8 March 1974. R. Nicely. 
PANOLA Co. SFA-2611. Murval Creek. 12.9 
km S Carthage. 18 June 1966. H. LaGrone. 

Graptemys versa (Texas Map Turtle): SAN 
SABA 00. • SFA-4721, 4723, 4737, 4761, 4790. 
All five specimens collected on herpetology 
field trip from Rough Creek 16.1 km ESE San 
Saba. 22-23 April 1978. 

Kinosternon subrubrum hippocrepis (Mis-
sissippi Mud Turtle): ANGELINA Co. • SFA-
1284. NE city limits Lufkin. 3 July 1960. E. 
Dabbs. SFA-2927. U.S. 59 at Redland. 20 April 
1967. J. Birch. JASPER Co. SFA-4696. Jasper 
State Fish Hatchery. 18 April 1975. W. Strelke. 
MARION Co. SFA-2435. Keener Ranch, Scotts-
ville. 18 June 1966. L. Waite. NACOGDOCHES 
Co. • SFA-1197, 2433, 2866, 3013, 3108, 3416, 
3583, 4697, 4783. These nine specimens are 
from various locations within the county and 
were collected from 1960 through 1978. 
TRINITY Co. SFA-2857. 9.6 km SW Groveton 
on TX. 94. 19 April 1967. R. Dutcher. 

Macroclemys temmincki (Alligator Snap-
ping Turtle): POLK Co. SFA-4600, (skull only). 
1.6 km SE Goodrich, McCardle's Lake. 14 
February 1973. C. Fisher. 

Sternotherus carinatus (Razorback Musk 
Turtle): ANGELINA Co. • SFA-2860. Angelina 
River. 7 May 1967. R. Dutcher. CHEROKEE 
Co. SFA-1292. 9.6 km W Wells. 12 June 1960. 
J. Gaston. SFA-2436. 11.3 km S Alto on TX. 
21. 4 July 1966. W. Holder. NEWTON Co. 
SFA-1563. Big Cow Creek. June 1960. J. Hurst. 

Sternotherus odoratus (Stinkpot): ANDER-
SON Co. SFA-2316. 24.1 km E Palestine, 
Neches River. 18 October 1963. G. Lloyd. 
ANGELINA Co. * SFA-2438. 19.3 km S 
Nacogdoches at Angelina River. 2 July 1966. 
R. Garcia. SFA-2620. TX. 21 at Angelina 
River. 2 June 1966. M. Upshaw. MONT-
GOMERY Co. SFA-3764. 16.1 km SE Cleve-
land. 6 April 1969. J. Leach. NACOGDOCHES 
Co. SFA-2439. 4.8 km E Trawick. 6 June 1966. 
D. Shopay. SFA-4698. 4.8 km SE Nacog-
doches. 16 April 1975. V. Suchy. SFA-4794. 
SFA Campus, Nacogdoches. 1 April 1978. G. 
Mowad. 

Terrepene carolina triunguis (Three-toed 
Box Turtle): GREGG Co. SFA-1648. 11.3 km 
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E Kilgore. 22 October 1960. J. Kincaid. MAR-
ION Co. SFA-2627. Scottsville. 19 June 1966. 
L. Waite. PANOLA Co. • SFA-2624. 3.2 km SW 
Carthage on TX. 315. 22 June 1966. W. 
Gullette. SFA-2629. 16.1 km E Carthage. 20 
June 1966. H. LaGrove. SAN AUGUSTINE 
Co. SFA-4862. 6.7 km NNW Broaddus. 24 
April 1981. V. Rakowitz. SFA-4863. 9.7 km 
NNE Broaddus. 22 April 1981. V. Rakowitz. 
SMITH Co. SFA-2771. Tyler. 31 March 1967. 
W. Wilborn. VAN ZANDT Co. SFA-2970. 11.3 
km N Canton. 22 April 1967. M. Robinson. 

Terrepene ornata ornata (Ornate Box Tur-
tle): FAYETTE Co. SFA-3909. 4.8 km W 
Schulenburg. 12 April 1969. T. Frizzell. 
JEFFERSON Co. SFA-4404. 8 km E Fannet. 6 
April 1969. M. Lewis. RED RIVER Co. SFA-
3069. 8 km E Boxelder. 30 April 1967. C. 
Mather. 

Trionyx muticus muticus (Midland Smooth 
Softshell): HUTCHINSON Co. SFA-3217. 
Lake Merideth. 5 August 1965. C. Mather. 
This record is a range-margin extension north-
west from Gray Co. SHELBY Co. SFA-2836. 
4.8 km E Tenaha. 22 April 1967. C. Nutt. 

Trionyx spiniferus pallidus (Pallid Spiny 
Softshell): RUSK Co. SFA-1839. 22.5 km S 
Henderson, Lake Striker. June 1961. R. 
Adams. 

SAURIA 
Anolis carolinensis carolinensis (Green 

Anole): FREESTONE Co. SFA-2006, 2007. 9.6 
km E Fairfield. 26 October 1962. R. Kiragon. 

Cnemidophorus gularis (Texas Spotted 
Whiptail): RANDALL Co. • SFA-4357. 0.8 km 
E Palo Duro Canyon State Park. 7 April 1971. 
D. Wood. 

Cnemidophorus sexlineatus sexlineatus 
(Six-lined Racerunner): ANGELINA Co. SFA-
2427. 19.3 km S Nacogdoches at Angelina 
River and TX. 21. 2 June 1966. M. Upshaw. 
SFA-2428. Lufkin. 9 July 1966. A. Foley. 
NACOGDOCHES Co. SFA-792, 793, 920, 
1257, 1362, 1370, 1596, 1660, 1726, 2117, 
2215, 3158, 3739, 3851, 3913. These fifteen 
specimens are from various localities within 
the county and were collected from 1959 
through 1969. RUSK Co. SFA-2051. 8 km E 
Henderson. 13 October 1962. V. Lewis. SFA-
2908. 4.8 km W Henderson. 10 April 1967. J. 
Bynum. SABINE Co. SFA-3980. 24.1 km N 
Hemphill. 12 April 1969. B. McDowell. SAN 
AUGUSTINE Co. SFA-4872. 8.4 km NNW 
Broaddus. 8 April 1981. V. Rakowitz. Cnemi-
dophorus sexlineatus viridis (Prairie-lined 
Racerunner): HEMPHILL Co. SFA-1530. 4.8 
km W Lake Marvin. 2 July 1960. G. Myers et. 
al. WEBB Co. • SFA-3779. Laredo. 6 April 
1969. J. Leach. 

Crotaphytus collaris collaris (Eastern Col-
lared Lizard): CLAY Co. • SFA-3607. 4.8 km S 
Ryan, OK. 12 April 1969. B. Garrett. 

Eumeces anthracinus pluvialis (Southern 
Coal Skink): MARION Co. SFA-5029. 3.2 km 
S Karnack. 15 April 1973. R. Jackson. SAN 
AUGUSTINE Co. SFA-4864, 4865. 7.6 km 
NNW Broaddus. 12 February 1981. V. Rako-
witz. SHELBY Co. • SFA-1154. 6.4 km S 
Timpson. 23 April 1960. C. Cordes, R. Burkett. 

Eumeces fasciatus (Five-lined Skink): SAN 
AUGUSTINE Co. SFA-4866. 1.6 km NNE 
Broaddus. 26 February 1981. A. Alexander. 
SFA-4867. 1.6 km NNE Broaddus. 14 April 
1981. V. Rakowitz. 

Eumeces laticeps (Broadhead Skink): 
SABINE Co. SFA-3978. 4.8 km S Hemphill. 12 
April 1969. B. McDowell. SAN AUGUSTINE 
Co. SFA-4868. 1.6 km NNE Broaddus. 6 May 
1981. V. Rakowitz. 

Gerrhonotus liocephalus infernalis. (Texas 
Alligator Lizard): LLANO Co. SFA-4267. 9.6 
km W Llano. 10 August 1969. J. Filecia. 

Ophisaurus attenuatus attenuatus (West-
ern Slender Glass Lizard): NACOGDOCHES 
Co. • SFA-364. Nacogdoches. 24 May 1958. J. 
Collins. SFA-3234. 6.4 km S Nacogdoches. 12 
April 1967. C. Mather. 

Phrynosoma cornutum (Texas Horned 
Lizard): LIMESTONE Co. SFA-2691. 3.2 km 
SE Tehuacana Post Office. 18 June 1966. A. 
Foley. NACOGDOCHES Co. " SFA-341, 790, 
1179, 1181, 2261, 2262, 2401, 2476, 2695, 
2701, 3055, 3254. These twelve specimens are 
from various localities within the county and 
were collected from 1958 through 1967. 
PANOLA Co. • SFA-1180. Carthage. 5 June 
1960. W. Osborne. SABINE Co. SFA-1367, 
1368. 4.8 km N Geneva. 14 June 1960. B. 
Simmons. These specimens represent the 
easternmost county record in Texas. This is a 
range extension eastward of 42 km from 
Nacogdoches Co. UPTON Co. SFA-4565. 
19.3 km SE Crane. 28 March 1964. F. Bran-
nowsky. VAN ZANDT Co. SFA-2957. 11.3 km 
N Canton. 25 February 1967. M. Robinson. 

Sceloporus olivaceus (Texas Spiny Lizard): 
VICTORIA Co. • SFA-4073. Victoria. 4 April 
1969. J. Vincent. 

Sceloporus undulatus consobrinus (South-
ern Prairie Lizard): MIDLAND Co. SFA-3993, 
3994, 3995. 48.3 km S Midland. 15 March 
1969. T. Wenk. Sceloporus undulatus gar-
mani (Northern Prairie Lizard): CHEROKEE 
Co. * SFA-1614, 2131, 2132, 2711. These four 
specimens were collected from separate 
localities within the county between 1960 and 
1966. LAMAR Co. • SFA-870. 0.4 km N Paris. 
27 October 1959. B. Coe SFA-871. 1.6 km N 
Paris. 28 October 1959. B. Coe. MORRIS Co. 
SFA-2195. 1.6 km E Dangerfield. 19 October 
1962. S. Palmer. NAVARRO Co. SFA-2022. 
1.6 km W Corsicana. 29 September 1962. R. 
Kiragon. 

Scinceila lateralis (Ground Skink): SAN 
AUGUSTINE Co. SFA-4869. 1.6 km NNE 
Broaddus. 16 April 1981. R. Fleet. SFA-4870. 
3.3 km NE Broaddus. 16 April 1981. V. Rako-
witz. SFA-4871. 7.6 km NNW Broaddus. 16 
April 1981. J. deBin. 

Urosaurus ornatus ornatus (Eastern Tree 
Lizard): COMAL Co. • SFA-4247. 32.2 km W 
San Marcos on FM rd. 12. 3 May 1969. G. 
Jacobs. 

Uta stansburiana stejnegeri (Desert Side-
blotched Lizard): MIDLAND Co. SFA-3651. 
3.2 km S Midland. 6 April 1969. B. Garrett. 
SFA-4134. Midland. 6 March 1969. R. Fetterolf. 
The Midland County specimens represent a 
range-margin extension eastward from adja-
cent Ector County. UPTON Co. SFA-4260. 
19.3 km E Crane. 28 March 1964. F. Ban-
nowsky, E. Greding. This specimen represents 
a range-margin extension eastward from 
adjacent Crane County. 

SERPENTES 

Agkistrodon contortrix contortrix (South-
ern Copperhead): ANGELINA Co. SFA-340.  

0.4 km N Pollock. 1 May 1958. J. Collins. 
NEWTON Co. SFA-1881. 3.2 km N Farr's 
Chapel, near Big Cow Creek. 16 April 1961. J. 
Hurst. SFA-1970. 8 km N Burkeville. 8 Sep-
tember 1961. J. Hurst. COMAL Co. SFA-
4244. 27.4 km W San Marcos on FM rd. 12. 3 
May 1969. G. Jacobs. This specimen was 
taken within the range of A.c. laticinctus as 
mapped by Conant (1975). 

Agkistrodon piscivorus leucostoma (West-
ern Cottonmouth): ANGELINA Co. SFA-2306, 
2307. 3.2 km S Boykin Springs, Angelina 
National Forest. 18 June 1964. R. Murray. 
SFA-2429. 9.7 km W Lufkin on TX. 103. 1 June 
1966. A. Foley. MARION Co. • SFA-2722. 
Keener Ranch, Scottsville. 5 July 1966. M. 
Land. PANOLA Co. SFA-1335. 6.4 km W, 3.2 
km S Carthage. 29 June 1960. W. Osborne. 
SABINE Co. SFA-1355. Sabine River bottom 
near Hemphill. 1 June 1960. J. Phillips. 
UPSHUR Co. SFA-4779. 11.3 km W Gilmer. 
18 March 1978. B. Reed. 

Arizona elegans arenicola (Texas Glossy 
Snake): STARR Co. SFA-4406. 16.2 km N Rio 
Grande City on FM rd. 755. 23 May 1971. J. 
Jacob. Arizona elegans elegans (Kansas 
Glossy Snake): DONLEY Co. SFA-3192. 8 km 
W Hedley on U.S. 287. 3 September 1965. C. 
Mather. 

Coluber constrictor anthicus (Buttermilk 
' Racer): ANGELINA Co. • SFA-2322. 24.1 km 
S Nacogdoches. October 1964. R. Ireland. 
BRAZORIA Co. SFA-1586. Old Angleton Rd. 
between Angleton and Clute. 25 November 
1960. C. Cordes. CHEROKEE Co. • SFA-
1301. 8 km W Wells. 13 June 1960. J. Gaston. 
NEWTON Co. • SFA-1885. 1.6 km NW New-
ton. 14 May 1961. J. Hurst. 

Coluber constrictor flaviventris (Eastern 
Yellowbelly Racer): GRAY Co. SFA-3165. 
Lake McClellan. 24 June 1965. C. Mather. 
LAMAR Co. SFA-874. 1.6 km N Paris. 28 
October 1959. B. Coe. 

Crotalus atrox (Western Diamondback 
Rattlesnake): KENT Co. • SFA-302. 32.2 km S 
Snyder. 5 April 1958. J. Collins. 

Diadophis punctatus arnyi (Prairie Ring-
neck Snake): SAN SABA Co. SFA-4736. 16.1 
km SE San Saba, Rough Creek. 21 April 1978. 
C. Hodgson. 

Drymarchon corais erebennus (Texas 
Indigo Snake): DUVAL Co. • SFA-4329. 12.9 
km NE Freer on U.S. 59. 20 June 1970. W. 
Dickens. 

Elaphe guttata emoryi (Great Plains Rat 
Snake): BELL Co. SFA-4352. 9.7 km S U.S. 
190 on FM rd. 1670. 8 May 1970. D. Wood. 

Elaphe obsoleta lindheimeri (Texas Rat 
Snake): ANGELINA Co. * SFA-1281, 2442, 
3283. These three records are from different 
localities within the county and were col-
lected in 1960, 1966, and 1967, respectively. 
JASPER Co. • SFA-2893. Jasper. 2 April 1967. 
J. Talbett. LIBERTY Co. SFA-2444. 8 km W 
Hardin. 1 June 1966. H. Baker. NACOG-
DOCHES Co. • SFA-717, 1103, 2310, 2323, 
2440, 2752, 3028, 3107, 3286, 3601, 3895. 
These eleven records represent collections 
from various localities within the county from 
1957 through 1969. SAN AUGUSTINE Co. 
SFA-4873. 7.6 km NNW Broaddus. 12 April 
1981. J. deBin. 

Farancia abacura reinwardti (Western Mud 
Snake): NACOGDOCHES Co. SFA-1216, 
1233, 2033, 2309, 4673. These six specimens 
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are from different locations within the county 
and were collected from 1960 through 1974. 

Heterodon platyrhinos (Eastern Hognose 
Snake): ANDERSON Co. SFA-2150. 4.2 km 
from Neches River in Neches Oil Field. 20 
October 1962. R. Lanier. ANGELINA Co. • 
SFA-1278. 4.8 km NW Lufkin on old Moffitt 
Rd. 20 June 1960. E. Dabbs. CHEROKEE Co. 
• SFA-2125. Price's Switch on Neches River. 
28 September 1962. R. Lanier. GREGG Co. 
SFA-3836. 3.2 km S Lakeport on TX. 322. 15 
April 1969. D. Wilkinson. JASPER Co. * SFA-
3045. 16.1 km N Vidor. 29 March 1967. B. 
Bilbo. NAVARRO Co. * SFA-2168. Kerens. 3 
November 1962. D. Baker. SHELBY Co. • 
SFA-907, 1302, 1344, 1703, 1706. The five 
specimens came from different locations in 
the county and were collected in 1959 and 
1960. WOOD Co. • SFA-1222. 1.6 km SE 
Mineola, Smith Creek. 11 June 1960. J. Bruner. 

Lampropeltis calligaster calligaster (Prairie 
Kingsnake): NAVARRO Co. SFA-1635. Cor-
sicana. 22 November 1960. K. Kimes. SFA-
2944. 19.3 km W Corsicana on TX. 31.2 April 
1967. J. DeFranco. RUSK Co. SFA-2921. 9.6 
km SW Henderson. 18 April 1967. J. Bynum. 
SAN AUGUSTINE Co. SFA-4874. 8.4 km 
NNW Broaddus. 19 February 1979. V. Rako-
witz. SHELBY Co. SFA-1707. 4.8 km SW 
Timpson. 1 November 1960. J. Scott. 

Lampropeltis getulus holbrooki (Speckled 
Kingsnake): BRAZORIA Co. SFA-1573. Mouth 
of Brazos River, near Freeport. 18 April 1960. 
C. Cordes. SFA-2604. 4.8 km N Freeport 
bridge on TX. 288. 15 May 1966. A. Foley. 
CHEROKEE Co. SFA-1944. 3.2 km W Rusk on 
U.S. 84. 21 June 1962. C. McClatchey. SFA-
2605. 9.6 km N Jacksonville. 28 August 1965. 
K. Griffin. NACOGDOCHES Co. SFA-3632, 
3633. Nacogdoches. 1 April 1969. T. Tuck. 
SFA-3697. 4.8 km N Nacogdoches. 19 April 
1969. K. Skidmore. RED RIVER Co. SFA-
3060. 8 km S Boxelder. 30 April 1967. C. 
Mather. SABINE Co. SFA-3964. 24.1 km N 
Hemphill. 8 March 1969. B. McDowell. SAN 
AUGUSTINE Co. SFA-4875. 8.4 km NNW 
Broaddus. 28 April 1981. V. Rakowitz. 

Lampropeltis triangulum amaura (Louisi-
ana Milk Snake): NEWTON Co. • SFA-1503. 
6.4 km N Bon Wier. 8 October 1960. J. Hurst. 
POLK Co. SFA-4339. Shore of Lake Livings-
ton. 14 June 1970. J. Vincent and T. Brannon. 

Masticophis flagellum flagellum (Eastern 
Coachwhip): NACOGDOCHES Co. • SFA-
815, 882, 896, 2948, 3025, 3111. The six spec-
imens are from several locations within the 
county and were collected from 1959 through 
1967. RUSK Co. SFA-2161. 8 km E Hender-
son. 13 October 1962. R. Kiragon. SFA-2466. 
6.4 km W Tatum. 15 June 1966. L. Jameson. 
SAN AUGUSTINE Co. SFA-4876. 8.4 km 
NNW Broaddus. 8 May 1981. V. Rakowitz. 
Masticophis flagellum testaceus (Western 
Coachwhip): MIDLAND Co. SFA-3600. 12.9 
km S Midland. 7 April 1969. B. Garrett. 

Micrurus fulvius tenere (Texas Coral 
Snake): LAMAR Co. SFA-873. 1.6 km N Paris. 
28 October 1959. B. Coe. This record is a 
range extension of 83 km northwest from the 
nearest county record in Morris County. SAN 
AUGUSTINE Co. SFA-4877. 3.3 km NE 
Broaddus. 12 April 1981. V. Rakowitz. 

Nerodia cyclopion cYclopion (Green Water 
Snake): FORT BEND Co. SFA-2822. Jew's 
Prairie. 28 March 1967. C. Meitzen. 

Nerodia erythrogaster flavigaster (Yellow-
belly Water Snake): ANGELINA Co. SFA-
2810. Sam Rayburn Lake. 14 April 1967. S. 
Fleener. CHEROKEE Co. * SFA-601, 1289, 
2103, 2154, 2456. The five specimens were 
collected from several localities within the 
county from 1938 through 1966. NACOG-
DOCHES Co. • SFA-318, 602, 1188, 1201, 
1381, 2753, 3019, 3579, 3869, 4230. The ten 
specimens were collected from various loca-
tions in the county from 1938 through 1969. 
NEWTON Co. SFA-714. 16.1 km E Burke-
ville. 12 April 1957. E. Toole. PANOLA Co. 
SFA-1332, 1333, 1334. 6.4 km W, 3.2 km S 
Carthage. 29 June 1960. W. Osborne. ROCK-
WALL Co. SFA-3723. S shore Lake Ray Hub-
bard. 1 March 1969. K. Weatherford. VAN 
ZANDT Co. SFA-2966. 1.3 km N Canton. 8 
April 1967. M. Robinson. Nerodia erythrogas-
ter transversa (Blotched Water Snake): POT-
TER Co. • SFA-3167. Canadian River, 24.1 km 
N Amarillo, U.S. 287. 17 July 1965. C. Mather. 

Nerodia fasciata con fluens (Broad-banded 
Water Snake): ANGELINA Co. SFA-1271. 0.8 
km NE Lufkin. 9 June 1960. E. Dabbs. CHERO-
KEE Co. SFA-1300. 8 km W Wells. 13 June 
1960. J. Gaston. SFA-1941. 11.3 km NW Rusk. 
18 June 1962. C. McClatchey. WALLER Co. 
SFA-2609. Lake Winona. 2 July 1966. L. Waite. 
WILLIAMSON Co. SFA-3085. San Gabriel 
River, Georgetown. 22 April 1967. M. Watkins. 
This specimen represents a range-margin 
extension north from adjacent Travis County. 

Nerodia rhombifera rhombifera (Diamond-
back Water Snake): CHEROKEE Co. • SFA-
2145. Lake Jacksonville. 5 October 1962. R. 
Lanier. FREESTONE Co. SFA-2036. Hill 
Ranch, Fairfield. 20 October 1962. R. Kiragon. 
NACOGDOCHES Co. SFA-1862, 1991, 2025, 
2311, 2454, 2754, 2874, 3239, 3361, 3724. 
These ten specimens were collected from var-
ious locations within the county from 1961 
through 1969. SAN AUGUSTINE Co. SFA-
4878. 3.3 km NE Broaddus. 12 April 1981. V. 
Rakowitz. VAN ZANDT Co. SFA-2967. 11.3 
km N Canton. 8 April 1967. M. Robinson. 

Opheodrys aestivus (Rough Green Snake): 
ANDERSON Co. SFA-2151. 3.9 km from 
Neches River in Neches oil field. 6 October 
1962. R. Lanier. ANGELINA Co. SFA-1275. 
1.6 km NW Lufkin. 18 June 1960. E. Dabbs, 
SFA-2606. Lufkin. 15 June 1960. A. Foley. 
GREGG Co. SFA-2202. Rabbit Creek. 8 
October 1962. C. Burrow. KAUFMAN Co. 
SFA-3690. 9.7 km N Kaufman. 4 April 1969. K. 
Skidmore. NACOGDOCHES Co. SFA-1814. 
12.9 km E Nacogdoches. 6 July 1961. E. 
Caldwell. SFA-4760. Nacogdoches. 28 March 
1978. M. Stafford. PANOLA Co. SFA-1329. 
6.4 km W, 3.2 km S Carthage. 29 June 1960. 
W. Osborne. SFA-2372. 16.1 km SE Carthage. 
22 October 1964. W. Gullette. SFA-2463. 19.3 
km E Carthage. 20 June 1966. H. LaGrone. 
POLK Co * SFA-2336. 3.2 km E Corrigan. 29 
October 1964. R. Chisolm. 

Pituophis melanoleucas ruthveni (Louisi-
ana Pine Snake): WOOD Co. SFA-5038. 30.6 
km NW Gilmer. 26 May 1973. D. McKee. This 
specimen confirms an isolated literature 
record for the county and is 330 km north of 
the northernmost Texas population records. 
Pituophis melanoleucus sayi (Bullsnake): 
GRAY Co. SFA-3193. Lake McClellan. 17 
August 1965. C. Mather. GRAYSON Co. SFA-
4669. 10.5 km W intersection of FM rd. 1417  

and U.S. 82. 25 March 1975. R. Hendricks. 
This specimen is a link between the isolated 
Fannin County record and the more westerly 
records. 

Regina grahami (Graham's Crayfish Snake): 
CHAMBERS Co. SFA-4613. 11.3 km S Winnie 
on TX. 124.5 April 1974. R. Beavers. NACOG-
DOCHES Co. SFA-3915. 19.3 km S Nacog-
doches near Angelina River. 28 April 1969. T. 
Frizzell. This specimen is from the East Texas 
area hitherto devoid of county records for this 
species. 

Regina rigida sinicola (Gulf Crayfish 
Snake): CHEROKEE Co. SFA-1942. 11.3 km 
NW Rusk. 18 June 1962. C. McClatchey. 
NACOGDOCHES Co. SFA-2143. 8 km E 
Nacogdoches. 13 October 1962. R. Lanier. 
SFA-3908. Nacogdoches. 11 April 1969. T. 
Frizzell. The Cherokee and Nacogdoches 
County records fill the hiatus between Rusk 
and Smith Counties to the north and Angelina 
County to the south. 

Rhinocheilus lecontei tessellatus (Texas 
Long nose Snake): POTTER Co. SFA-3159. N 
city limits of Amarillo. 18 August 1965. C. 
Mather. This record bridges the gap between 
Randall County to the south and Hutchinson 
County to the northeast. 

Sistrurus catenatus tergeminus (Western 
Massasauga): ARCHER Co. SFA-4881. 4.8 
km N Lake Kickapoo. 14 June 1968. E. Roth. 
SFA-4882. Lake Kickapoo. 30 June 1968. W. 
Seifert. SFA-4883. 8 km E Lake Kickapoo. 22 
April 1970. W. Seifert. 

Sistrurus miliarius streckeri (Western Pigmy 
Rattlesnake): NACOGDOCHES Co. SFA-
4586. 16.1 km S Nacogdoches. 21 August 
1972. R. Jackson. SFA-4587. 8 km NE Nacog-
doches. 24 February 1973. M. Garrett. SABINE 
Co. SFA-3979. 4.8 km S Hemphill. 12 April 
1969. B. McDowell. SAN AUGUSTINE Co. 
SFA-4879. 4.1 km NE Broaddus. 4 May 1981. 
M. Whiting. 

Sonora episcopa taylori (South Texas 
Ground Snake): ZAPATA Co. • SFA-4088. 
Falcon State Park. 5 April 1969. J. Vincent. 

Storeria occipitomaculata occipitomaculata 
(Northern Redbelly Snake): CASS Co. SFA-
5024. 11.3 km N Atlanta. 14 April 1973. R. 
Hendricks. 

Storeria dekayi texana (Texas Brown 
Snake): SMITH Co. SFA-2326. Tyler. 15 
October 1964. R. Moss. 

Tantilla gracilis (Flathead Snake): HENDER-
SON Co. SFA-1058. 8 km SW Malakoff. 7 April 
1958. W. Robertson. 

Tantilla nigriceps fumiceps (Texas Black-
head Snake): HOCKLEY Co. SFA-4599. 2.4 
km N Levelland. 20 July 1972. J. Schultz. This 
record is a range-margin extension westward 
from adjacent Lubbock County. 

Thamnophis proximus proximus (Western 
Ribbon Snake): ANGELINA Co. SFA-1274. 
0.8 km NE Lufkin. 17 June 1960. E. Dabbs. 
SAN AUGUSTINE Co. SFA-4880. 8.4 km 
NNW Broaddus. 12 April 1981. V. Rakowitz. 
WOOD Co. SFA-2465. 24.1 km E Quitman on 
TX. 154. 25 June 1966. D. Seago. 

Thamnophis sirtalis annectans (Texas Gar-
ter Snake): SAN PATRICIO Co. SFA-3695. 
11.3 km N Sinton. 19 April 1969. K. Skidmore. 

Tropidoclonion lineatum annectens (Cen-
tral Lined Snake): CHEROKEE Co. SFA-
1834. 4.8 km N Rusk on U.S. 69. 1 July 1961. V. 
Barton. SMITH Co. SFA-2733. 4.0 km E Tyler 
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on U.S. 59. 27 March 1967. M. Vredenburg. 
The Cherokee and Smith County records 
constitute successive range-magin extensions 
southward from Gregg County. This results 
in a range extension southward of 65 km. 

Virginia striatula (Rough Earth Snake): 
HOUSTON Co. SFA-3156. Crockett. 12 Feb-
ruary 1967. C. Mather. SFA-3218. 6.4 km W 
Crockett on FM rd. 2026. 25 March 1967. C. 
Mather. NACOGDOCHES Co. * SFA-71, 298, 
653, 2873, 2901, 3086, 3548, 3604, 3727, 3923. 
These ten specimens were collected from 
several localities within the county from 1957 
through 1969. 

Virginia valeriae elegans (Western Earth 
Snake): GREGG Co. SFA-266. 16.1 km SE 
Longview. 19 January 1958. G. Raney. This 
record is a range-margin extension northeast 
from adjacent Rusk County. 

LITERATURE CITED 

Collins, J. T., J. E. Huheey, J. L. Knight, and 
H. M. Smith. 1978. Standard common and 
current scientific names for North Ameri-
can amphibians and reptiles. Herp. Circu-
lars, 7:1-36. 

Conant, R. 1975. A field guide to reptiles and 
amphibians of eastern and central North 
America. Houghton Mifflin Co. Boston, 
Mass. 429 pp. 

Cys, J. M. 1976. New county records and 
range extensions of some west Texas rep-
tiles. Herp. Review 7(3):126. 

Hambrick, P. S. 1975. New county records 
and range extensions for Texas amphibi-
ans and reptiles. Herp. Review 6(3):79-80. 

  1976. Additions to the Texas herpeto-
fauna, with notes on peripheral range 
extension and new records of Texas 
amphibians and reptiles. Texas Journal of 
Science 27(2):291-299. 

Karges, J. P. 1978. Texas amphibians and 
reptiles: some new distributional records, 
part I. Herp. Review 9(4):143-145. 
	 1979. Texas amphibians and reptiles: 

some new distributional records, part II. 
Herp. Review 10(4):119-121. 
	 1981. Texas amphibians and reptiles: 

some new distributional records, part Ill. 
Herp. Review 12(2):68-69. 

Lewis, M. R. 1974. Recent county records and 
range extensions from south-central 
Texas. Herp. Review 5(1):21. 

Mather, C. M. and J. R. Dixon. 1976. Geogra-
phic records of some south Texas amphi-
bians and reptiles. Herp. Review 7(3):127. 

Merkord, G. W. 1975. Range extensions and 
new county records of some Texas 
amphibians and reptiles. Herp. Review 
6(3):79. 

Raun, G. G. and F. R. Gehlbach. 1972. 
Amphibians and reptiles in Texas. Dallas 
Museum of Natural History, Bulletin 2: 
1-61. 

This project is endorsed by the U.S. Man and 
the Biosphere Program (MAB-3) contributing 
to grazing land management objectives. The 
research was conducted in part under coop-
erative agreement #19-300 between the U.S. 
Forest Service, Southern Forest Experiment 
Station, and Stephen F. Austin State 
University. 

VINCENT A. RAKOWITZ 
and 
ROBERT R. FLEET 
School of Forestry 
Department of Biology 
Stephen F. Austin State University 
Nacogdoches, Texas 
and 
FRED L. RAINWATER 
Department of Biology 
Stephen F. Austin State University 
Nacogdoches, Texas 

	 • 

BOOK REVIEWS 

Threatened Amphibians and Reptiles In 
Europe, by Rene E. Honegger. Academische 
Verlagsgesellschaft (Postfach 11 07, D-6200 
Wiesbaden, West Germany) 1981, 158 pp, 
cloth bound, boxed, DM 68, ISBN 3-400-
00437-5. 

This small book is a supplementary volume 
of the "Handbuch der Reptilien and Amphi-
bian Europas" and was edited by the Euro-
pean Committee for the Conservation of 
Nature and the Natural Resources-Council of 
Europe. This well-bound, attractively printed 
book is marred by numerous typographical 
errors. 

Dr. Rene E. Honegger of the Zurich Zoo has 
been active in the conservation of European 
amphibians and reptiles for more than a 
decade. Working with numerous colleagues 
he has now produced an "official" guide to 
the threatened species of the European her-
petofauna. Each of 14 taxa of amphibians and 
39 of reptiles considered to be threatened are 
documented in detail, including status 
(extinct, endangered, vulverable, rare, or 
undetermined), distribution, populations in 
Europe, habitat, reasons for decline, conser-
vation measures taken, conservation mea-
sures proposed, and remarks. 

These accounts are documented thorough-
ly. For example, the olm (Proteus anguinus) 
is noted as having been introduced from 
Yugoslavia to the Parolini Grotto in Italy 
about 1850; among the reasons for the decline 
of the species is the habit of farmers collect-
ing them for pig food. Likewise, the decline of 
island populations of lacertid lizards is doc-
umented - Podarcis filfolensis because 
island shelled by British Navy for target prac-
tice, Podarcis lilfordi rodriguezi because hab-
itat destroyed in the rebuilding of a port, 
Podarcis lilfordi lilfordi and Podarcis sicula 
coerulea because of over-collecting. 

The first third of the book is devoted to the 
reasons for decline and protective measures. 
Honegger concludes that the main reason for 
the drastic decline of the European herpeto-
fauna is habitat destruction. He provides 
extensive documentation of habitat destruc-
tion and diminution of populations, espe-
cially the draining and filling of wetland habi-
tats and the detrimental effects on popula-
tions of amphibians. Second in importance is 
chemical effects (pesticides, acidification, 
and pollution), followed by collecting and  

trade, and lastly, effects of introduced 
species. 

American herpetologists will recognize 
equivalent problems of habitat destruction 
and chemical effects in North America. How-
ever, Americans will be appalled at the 
numbers of amphibians and reptiles collected 
for the pet trade and culinary purposes in 
Europe. For example, on the basis of weight 
of exports, Honegger estimates that more 
than 2 million frogs were exported from 
Greece in 1975 alone; these were for human 
consumption. Data for specimens collected 
in Italy in 1968-1970 for commercial, scien-
tific, and culinary purposes amounted to 
more than 235,000 reptiles, 96,000 salamand-
ers, and more than 47 million frogs, most of 
the latter for food. The pet trade of amphibi-
ans and reptiles flourishes in Europe more 
than anywhere else in the world. Some of the 
persons that purchase and maintain amphi-
bians and reptiles make careful observations 
that result in worthwhile contributions to the 
scientific literature as published in numerous 
aquarium and terrarium journals, but the vast 
majority of animals must be wasted. I suspect 
that a very small percentage of the total 
number of specimens collected are destined 
for scientific endeavors; yet because of the 
necessity of protective regulations, scientists 
who have legitimate research needs are re-
stricted by regulations aimed at commercial 
interests. 

In the chapter on protection, the major 
issues are discussed and the existing and 
proposed legislation in Europe and in each 
country is summarized. Protection varies from 
all species of amphibians and reptiles being 
nominally protected by law in Denmark, 
France, Gibraltar, Lichtenstein, Luxembourg, 
and the Netherlands, to no protection in 
Greece, Norway, and Turkey. Honegger 
emphasizes eight aspects of conservation of 
the herpetofauna; 1) Conservation of habitats 
(main aspect); 2) Management and creation 
of habitats; 3) Legal conservation of taxa; 4) 
Restriction against theuse of pesticides and 
measures against pollution; 5) Education of 
the decision makers and general public; 6) 
Coordination of conservation efforts among 
conservationists, ecologists, legal authorities, 
and the general public; 7) Measures to elimi-
nate traffic mortalities; and 8) Intensification 
of basic and practical research. 

Europeans are well ahead of other parts of 
the world in conservation efforts. This is evi-
dent from the existence of the book under 
review. Why doesn't a comparable volume 
exist for North America? Persons interested 
in the survival of amphibians and reptiles in 
their native habitats will find this book useful 
and enlightening while being discouraging at 
the same time. Persons involved in gathering 
data for conservation measures and propos-
ing legislation will find the documentation 
and extensive bibliography pertaining to 
European species as a useful guide. And may 
everyone who eats frog legs from Greece and 
Italy suffer acute indigestion. 

WILLIAM E. DUELLMAN 
Museum of Natural History and 
Department of Systematics and Ecology 
The University of Kansas 
Lawrence, Kansas 66045 
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Tortues Marines de Guyane, by Jacques Fre-
tey. 1981. 136 p., 114 photos (18 color), soft 
cover (8-3/4 x 9-1/4 in.). Publisher and source: 
Editions du Leopard d'Or, 11 rue du 4- 
Septembre, 75002 Paris, France (cite ISBN 
2.86377.008-X). Price: 140 French francs 
including surface post (airmail 25 francs 
extra). 

French Guiana, situated between Surinam 
and Brazil on the northeastern coast of South 
America, has some of the prime nesting 
beaches for sea turtles. Beginning in 1978 the 
World Wildlife Fund initiated a project to 
study and protect sea turtles along the French 
Guiana coast, under the supervision of 
Jacques Fretey, zoologist with the Museum 
National d'Histoire Naturelle in Paris since 
1973. This handsome book, which includes a 
large number of beautiful photographs mostly 
by the author, is an important contribution to 
our knowledge of the five species found there: 
Chelonia mydas, Lepidochelys olivacea, 
Caretta caretta, Eretmochelys imbricata, and 
Dermochelys coriacea. 

Following a brief historical summary and 
an illustrated key to species, there are short 
sections on osteology and anatomy and mat-
ing behavior. There are extensive discussions 
(with detailed maps and photos) of nesting 
areas in French Guiana, movement patterns 
of females on the beaches, egg-laying behav-
ior, mortality of adults, incubation of eggs, 
emergence, predation on hatchlings (includ-
ing fish, dogs, coatimundi, crabs and, espe-
cially, birds), the influence of tourists, and a 
short discussion of Fretey's tagging program. 
Finally, there is a summary of some of the 
measures taken to protect the sea turtles and 
their nesting beaches in French Guiana 
(including photos of conservation posters 
displayed there) and a final chapter on 
representations of sea turtles in the pottery 
and carvings of the local Kalina Indians. 

This is an excellent first attempt to popular-
ize these remarkable animals in French Gui-
ana and to develop a greater appreciation by 
the general public of the importance of the 
nesting areas there. Let us hope that the book 
will have the desired effect, to reverse the sad 
decline of sea turtle populations, especially 
for the leatherback for which the French Gui-
ana beaches represent one of the best nest-
ing areas in the world. 

KRAIG ADLER 
Cornell University 	 • 

Herpetology of Africa: A Checklist and Bibli-
ography of the Orders Amphisbaenia, Sauria, 
and Serpentes, by Kenneth R. G. Welch. 1982. 
314 pages. $19.50. Robert E. Krieger Publish-
ing Company, Inc., PO Box 9542, Melbourne, 
Florida 32901, USA. 

It is remarkably easy to find fault with 
checklists, in part because they frequently 
carry opinions other than our own, but more 
fundamentally because the difficulty in pre-
paring any worthwhile checklist precludes 
perfection. This particular checklist is not 
perfect, but it is worthwhile and should be a 
welcome addition to the bookshelf of any 
herpetologist who wants easy access to the  

literature of the reptiles of Africa, Madagas-
car, and adjacent islands. 

The title printed on the front cover of the 
book, Herpetology of Africa, is misleading 
because this volume does not treat amphibi-
ans and treats adequately only the squa-
mates; the turtles and crocodilians are given 
short shrift. Within the squamates Welch pro-
vides current generic, species, and subspe-
cies names, each with the author and year 
proposed. Type species are provided with the 
genera and distributions are given for species 
and subspecies. The stated distributions tend 
to be too general. For those species and sub-
species that were described under a different 
generic name the original name is given at the 
margin to the right of the current name. These 
marginal notations might be confusing 
because this convention is explained nowhere 
in the text. Each genus, species, and subspe-
cies record includes citations to pertinent 
literature. To my knowledge, all literature 
cited, both original descriptions and other 
reference literature, appears in the biblio-
graphy, although such bibliographic anomal-
ies such as Tornier, 1900a, but no 1900b 
makes one wonder. Diacritical marks are not 
used in this volume, a minor problem, but a 
little annoying when Gunther is spelled 
Gunther rather than the correctly transliter-
ated Guenther. I know of only one species 
missed by Welch, Python saxuloides Miller 
and Smith, 1979 (Bull. Maryland Herp. Soc. 
15:71), an oversight forgivable given the 
recency and obscurity of the description. 

The crocodilians and turtles are treated 
somewhat inadequately, especially consider-
ing their small numbers. Only a list of current 
taxonomy, names and authors is provided in 
an appendix, with no distributions. All refer-
ence to pertinent literature is presented at the 
beginning of each order. In another appendix 
familial references are provided; these refer-
ences would have been better placed in the 
body of the checklist. Another appendix ref-
erences regional works and may be useful to 
those interested in faunal surveys. 

Welch has treated nearly 1700 species and 
provided 1600 references in this volume. This 
represents a great deal of work on the part of 
Welch and a great deal of work saved for 
those interested in African herpetology. In 
spite of a few relatively minor problems, 
$19.50 is a small price to pay for ready access 
to the literature on African reptiles. 

DARREL FROST 
Museum of Natural History and Department 

of Systematics and Ecology 
The University of Kansas 
Lawrence, Kansas 66045 	 • 

Philippine Lizards of the Family Gekkonidae, 
by Walter C. Brown and Angel C. Alcala. 
Dumaguete City; Silliman University (Natural 
Science Monograph Series No. 1). 1978. 146 
pages. 

Philippine Lizards of the Family Scincidae, by 
Walter C. Brown and Angel C. Alcala. Duma-
guete City; Silliman University (Natural 
Science Monograph Series No. 2). 1980. 

The team of Brown and Alcala has a remark-
able record of steady production of useful 
contributions to our knowledge of the Philip-
pine herpetofauna. These two volumes cover 
the two principal families of lizards in the Philip-
pine Islands — 32 species of gekkonids and 
64 of skinks. The other families, Agamidae, 
Varanidae and Dibamidae combined, are 
represented in the Philippines by only 15-25 
species. 

Both volumes continue the tradition of care 
and attention to detail that characterizes the 
work of these authors. Each volume begins 
with a key to genera followed by a section on 
each genus and ending with a discussion of 
zoogeographic phenomena. Each generic 
segment consists of a key to the species and 
for every species a complete synonymy, lists 
of material examined, complete description, 
range, and ecological notes. The tables of 
scale counts and measurements are scat-
tered through the volumes. Both line draw-
ings and half-tone illustrations are included. 

A few technical details mar these otherwise 
excellent monographs. In general, the half-
tones are not clear and, therefore, not very 
useful. The line drawings of the gekkonid 
volume are fine but some of those of the scin-
cid one are too small to be helpful. There is 
also a disturbing number of typographical 
errors, only a portion of which is noted in 
errata sheets. The most troublesome ones 
involve incorrect notation of figure numbers 
in several keys. Fortunately, all these mis-
takes are easily caught and rectified by 
anyone with a serious interest in the subject 
matter. 

The diversity and endemism of these two 
families in the Philippines are impressive and 
do not appear to be based on excessive split-
ting. Each family is represented by 10 genera. 
Seventy-two percent of the gekkonid species 
and 81% of the skinks are endemic. Brown 
and Alcala speculate that their list of species 
of gekkonids is probably close to the actual 
number occurring in the Philippines except 
possibly for forms restricted to very small 
islands. That seems to be a reasonable esti-
mate. The list of skinks is certainly incom-
plete. That Palawan is known to be poorly 
explored makes it likely that the 10 species 
now recorded from there represent less than 
half of the actual number. 

One bit of interesting information is buried 
in the volume on geckos. Hemidactylus frena-
tus, one of the most cosmopolitan of house 
geckos, is rarely encountered in forests (even 
secondary ones) in Southeast Asia and Bor-
neo. Yet Brown and Alcala observe that it is 
abundant in ". . . all natural tree-vegetation 
types up to about 400 meters." Gekko monar-
chus, known only from houses and other 
man-made environments in the Malay Penin-
sula and Borneo, is according to Brown and 
Alcala apparently more abundant in forests in 
the Philippines than in man's neighborhood. 
What enables these inquilines of man to 
exploit the forest environment in the Philip-
pines? 

Brown and Alcala emphasize that we lack 
information on the basic biology of most of 
the species covered. Fortunately, these 
volumes provide a springboard for local biol-
ogists who wish to study the natural history of 
Philippine geckos and skinks. They also pro- 
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vide a wealth of information for taxonomists 
working on these two families. 

These books may be purchased from the 
Department of Herpetology, California Acad-
emy, San Francisco, California 94118 or from 
the Division of Research and Development, 
Silliman University, Dumaguete City 6501, 
Negros Oriental, Philippines. The price of the 
gekkonid volume is $6.00 and of the scincid 
volume $8.00. 

ROBERT F. INGER 
Field Museum of Natural History 
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Handbuch der Palaeoherpetologie. Part 2. 
Gymnophiona, Caudata by R. Estes. 1981. 
Gustav Fischer. 131p illust. DM 138. 

All known specimens of fossil Caudata and 
Gymnophiona are included in this number of 
the Handbuch. Each specimen is illustrated 
and accurately described. Estes summarizes 
the geological and geographic distribution of 
the fossils but has to admit that the available 
material does not yet provide an answer to the 
origin of salamanders nor for the caecilians 
either as only one fossil is currently recog-
nized as belonging to that group. This volume 
is only one part of a projected 19-part 
series. • 

Snakes of Virginia, by Linzey, D. W. and M. J. 
Clifford. 1981. Univ. Press of VA., Charlotts-
ville. xiv + 159p. illust. $15.95. 

The Snakes of Virginia provides for each 
species a description of adult and young, the 
habitat, geographic range, notes on habits 
and reproduction, on longevity, food, ene-
mies, and location of museum specimens. A 
map shows the state distribution by counties. 
There are keys for the identification of spe-
cies, handsome color plates, and an exten-
sive bibliography. This will be a most useful 
handbook for Virginia snake enthusiasts. • 

The Journal of Oman Studies. Special Report 
no. 2. The Scientific Results of the Oman 
Flora and Fauna Survey 1977 (Dhofar). 1980. 
399p. illust. obtainable from the Ministry of 
National Heritage and Culture, PO Box 668, 
Muscat, Sultanate of Oman. 20 pounds. 

The Journal is a beautifully printed book 
that contains a variety of articles on the flora 
and fauna of Oman. It is lavishly illustrated 
with numerous figures and plates, among 
which are color plates of butterflies, acrido-
dean grasshoppers, birds, etc. Of interest to 
herpetologists are: "The reptiles and amphi-
bians of Dhofar, Southern Arabia" by E. N. 
Arnold, "Chromosome morphology of some 
reptiles from Oman and adjacent territories" 
by W. R. Branch, as well as in-depth descrip-
tions of the ecology and general environment 
of Dhofar. A fold-out map identifies the locali-
ties mentioned in the 22 articles. The Sultan 
of Oman is to be congratulated for making  

this splendid contribution about his country 
available to all of us. 

HENRI C. SEIBERT 
Ohio University 	 • 

Missouri's Venomous Snakes (1981). Missouri 
Department of Conservation, Natural History 
Section, P.O. Box 180, Jefferson City, Mis-
souri 65102, $35.00. 

This is an audiovisual program consisting 
of 78 transparencies and a cassette tape last-
ing 14.4 minutes. The program was written by 
Tom R. Johnson, who was also responsible 
for most of the photography and all of the line 
drawings. Others credited with photos are 
Carl Gerhardt, Mark Sullivan, Gordon Mau-
pin, John Wylie, and Joel Vance. Tom Trough-
ton was responsible for sound. The narration 
is by Jim Keefe. The pictures are of the high 
quality we have come to expect of Johnson 
after The Amphibians of Missouri (Johnson, 
1977) and a previous audiovisual program, 
Voices of Missouri's Toads and Frogs (John-
son, 1979; see Villa and Powell, 1980, for 
review). The narration is clear and well modu-
lated. In all, the package is professional and 
certainly worth its price. Both Johnson and 
the Missouri Department of Conservation 
should be commended. 

The program begins with several introduc-
tory comments on venomous snakes, com-
mon attitudes toward them, and the harmless, 
even beneficial, nature of snakes in general. 
This is followed by a short and interesting 
discourse on the distinction between the 
terms venomous and poisonous. The next 
section introduces Missouri's venomous 
species, explains how to distinguish them 
from harmless species, discusses the nature 
and composition of venoms, emphasizes the 
often beneficial predatory role these snakes 
play, and lists animals that may in turn prey 
upon the snakes. Each species is then covered 
in a more detailed sequence. Brief comments 
deal with the size and distinguishing charac-
teristics of the species, its habitat and range 
within the state, and the potential severity of 
its bite. In addition, some accounts include 
notations of food preferences and habits. 
Several also illustrate and discuss the differ-
ences of non-venomous species with which 
the snake in question is often confused. A 
short section dealing with the prevention of 
snakebite is followed by an even briefer sec-
tion on first aid treatments. A summary 
emphasizes that enjoyment of the out-of-
doors need not suffer due to the presence of 
potentially dangerous snakes, and may actu-
ally be enhanced by it. Credits and a final, 
humorous slide conclude the program. 

Comparisons may be odious, but are often 
necessary; comparing the Venomous Snakes 
program with its predecessor, Voices of Mis-
souri's Toads and Frogs, is inevitable. There 
are 15 more slides in Snakes than in Voices; 
and there is a general technical superiority in 
the slides themselves. For example, slides 
with inserts (a habitat photo with an insert of 
the snake in question) and composite slides, 
made of up to six photographs, are included. 

There are also photos of food items (a lizard, 
a fish) and some that, though not directly 
relevant to the "core" of the program, enhance 
its aesthetic value (a fisherman posed against 
a sunset, a hiker, and a child holding a snake). 

Some of the extra slides, however, are a bit 
too much. The Information Section of the 
Department, which put the package together, 
could have easily trimmed some without 
affecting the program. There are, for exam-
ple, seven slides of titles and acknowledge-
ments at the beginning and end of the pro-
gram; these could have been reduced to two 
or three and still provide the same informa-
tion. There are three pictures of a technician 
in nearly identical poses to illustrate lab work 
on venoms. There are some snakes pictured 
by two or three slides, some apparently of the 
same individual (the Osage copperhead, 
western pygmy rattlesnake, and timber rattle-
snake), while another subspecies, mentioned 
and mapped, is not pictured (the southern 
copperhead). There are also slides of a 
mouse, a bee, a mushroom, the covers of two 
pamphlets, and even a set of car keys (have 
them handy to take a snakebite victim to the 
hospital!) which add little but dollars to the 
cost of the program ($10 more than Voices). 

There is artwork, some in color, to illustrate 
a few points. We have seen Johnson's draw-
ings, frequently appearing in Herpetological 
Review as well as in his own publications, and 
find those in Snakes a disappointment. Poor 
quality reproductions may contribute to this. 

One topic is disconcertingly misplaced. 
The rattlesnake's rattle is not described until 
after three subspecies of Sistrurus have 
already been noted to possess a rattle. On the 
other hand, there is a good recording of a 
timber rattler's buzz, probably the only one 
most Missourians will ever hear. 

We feel the inclusion of the distributional 
record of the cottonmouth in northern Mis-
souri (Livingston County) is questionable. 
While the record is noted as being old, it most 
likely is no longer valid. Its presence merely 
increases the possibility of mistakenly identi-
fying water snakes as being venomous in an 
area where this is, at best, unlikely. 

The packaging of the products is also some-
what different. Voices comes with a cassette 
tape of adequate length, identically recorded 
on both sides, making rewinding unneces-
sary. The Information Section recorded 
Snakes on only one side, where it occupies 
less than half the tape available. The rest is 
blank. 

Our major criticism, however, is the obvious 
ambivalence regarding the audience to whom 
the program is directed. If directed to an ele-
mentary or secondary school-age audience, 
the material dealing with the snakes them-
selves, snakebite prevention, and attitude are 
excellent. Those dealing with snakes as preda-
tors and with animals that prey on snakes are 
good, but should be expanded, as should the 
notations of relationships between these 
snakes and their environments. The portion 
of the program covering venoms and their 
compositions is extraneous and disconcert-
ingly out of place; it is potentially confusing 
and even the photos detract from the conti-
nuity of the presentation. Similarly, the sec-
tion mentioning first aid contributes little and 
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would best be omitted altogether. On the 
other hand, if the program is directed to a 
more advanced audience, undergraduates or 
even professional herpetologists, the intro-
ductory and summary comments are overly 
simplistic and often superfluous. The species 
accounts cry out for a more formal approach, 
at least the inclusion of generic and trivial 
names and a brief mention of systematic rela-
tionships. An expansion of those notations 
dealing with ecological topics would be 
necessary. More detailed explanations and 
relevant illustrations should be incorporated 
into the section on venoms, or it should be 
omitted. Johnson informed us that legal 
implications prohibited in-depth coverage of 
first aid treatment. Omission would have 
been preferable to citing a single source, the 
American Red Cross, whose suggested treat-
ment has undergone frequent and significant 
revisions in recent years. The inclusion of a 
section dealing with clinical treatment by 
medical professionals, though similarly pro-
hibited, would also be valid and would further 
expand the potential audience to include 
physicians and hospital emergency room 
personnel, whose knowledge of this topic is 
unfortunately often lacking. With proper treat-
ment being a matter of much controversy, 
discussion of alternatives and their advan-
tages and disadvantages would add signifi-
cantly to the program. 

In spite of our complaints, the program is 
serviceable and meets a need in expanding 
the public's understanding of venomous 
snakes. Also, its relatively low cost enhances 
its chances of being incorporated into the 
educational curricula of elementary and 
secondary schools, scouting and community 
service programs, and even colleges like 
ours, which lack extensive specimen collec-
tions, tape and slide libraries, as well as the 
funds to develop them. So, while encourag-
ing Johnson and the Missouri Department of 
Conservation to develop alternate versions of 
the program oriented to different audiences, 
we nevertheless applaud their efforts in pro-
ducing Missouri's Venomous Snakes and 
encourage other states to follow suit in using 
this means of educating the public. 
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The first comprehensive listing of the membership of the society now numbering over 2,000 

professional and amateur herpetologists. This directory will also include a brief history of 
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The directory will be in the same style and size as the Journal of Herpetology for easy binding. Commercial use of the list will not be permitted. Prices include 

packing and shipping. Address orders to Dr. Douglas H. Taylor, Department of Zoology, Miami University, Oxford, Ohio 45056 U.S.A. Receipt sent on 

request only. Mark here ❑ if you wish to have a complete priceliat of SSAR publications including the Journal of Herpetology, Facsimile Reprints in Herpetology, 
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