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SSAR BUSINESS 

1992 SSAR MEETING 
EL PASO, TEXAS 

The 1992 annual meeting of the SSAR 
will be held on the campus of the Univer-
sity of Texas at El Paso (UTEP), 2-6 
August. The meeting is being co-hosted 
by UTEP, El Paso Community College 
(EPCC), and Sociedad Herpetologica 
Mexicana. 

Currently planned activities include a 
symposium on amphibian and reptile con-
servation. Tom R. Johnson is coordinat-
ing the symposium. To be considered for 
participation, please refer to Herpetologi-
cal Review 22(1):2 for directions. Inter-
ested persons from Mexico and Central 
America should contact Oscar Flores 
Villela, Museo de Zoologia, Fac. de 
Ciencias UNAM. A.P. 70-399, Mexico D.F. 
04510. 

Other planned meeting activities in-
clude a Mexican food fiesta, social(s), a 
herp art exhibition, display of local herps, 
SSAR night at the Juarez Race Track, 
Mexican shopping tours for partners, and 
the auction. If enough interest is exhib-
ited, a post-meeting visit to the Chihuahuan 
Desert Research Institute in Alpine, Texas 
(and nearby Big Bend National Park) will 
also be available. 

Updates on this meeting will appear in 
future issues of Herp. Review. For further 
information, contact meeting co-chairmen: 

Carl S. Lieb 
Department of Biological Sciences 
The University of Texas at El Paso 

El Paso, TX 79968-0512 
(915) 747-5844 

Or 
Jerry D. Johnson 

Biology Department 
El Paso Community College 

P.O. Box 20500 
El Paso, TX 79998-0500 

(915) 594-2214 
	•  

FARE DISCOUNT FOR 
SSAR MEETING 

Individuals attending the SSAR/HL 
meeting at Pennsylvania State University 
in August are eligible for a 5% special 
meeting discount on Delta excursion flights 
to either Pittsburgh or Harrisburg. In mak-
ing reservations with a travel agent or with 
Delta directly, refer to File Number R29180, 
to obtain the discount. • 

NEW HR EDITOR 

This issue of Herpetological Reviewis 
the last issue for which I will be serving as 
the editor. After serving for eight years in 
this position, one which I have enjoyed 
immensely, I have decided to "retire" in 
order to catch up on some long-neglected 
projects. These have been some of the 
most exciting and rewarding years of my 
life and it is with no little regret that I pass 
the editorial mantle to my successor. As 
editor, I have had the opportunity to meet 
and correspond with herpetologists who 
taught me much, expanded my horizons, 
and humbled me with their skills and 
knowledge, whether they were authors or 
reviewers; I am greatly indebted to these 
individuals for sharing their wisdom with 
me. 

There are literally hundreds of people 
— too many to thank individually — who 
have contributed to HR during my tenure 
as editor and whose advice has been 
valued and valuable. I extend my grati-
tude to the authors who have have submit-
ted manuscripts for publication, to the 
reviewers who shared their expertise and 
editing skills with me, and to the many 
SSAR officers, editors, and other mem-
bers who contributed to HR in many ways. 

I would particularly like to thank the 
many people who contributed directly to 
the publication of each issue of HR. These 
are the section editors and managers, 
past and present. I would like to recognize 
these individuals who worked so hard  

carrying out their own responsibilities: 
George Pisani (former editor and 

managing editor), Tom R. Johnson (art-
work), John E. Simmons (past managing 
editor), Tom Tyning (current managing/ 
desktop editor), Ellen J. Censky and Alvin 
L. Braswell (past section editors for Geo-
graphic Distribution), Joseph T. Collins 
and Darrel Frost (current section editors 
for Geographic Distribution), Peter J. 
Tolson (section editor for Life History 
Notes), Bern Tryon (section editor for 
Herpetological Husbandry), Jeffrey Black, 
Terry Hibbitts, Ray Ashton, and Janice J. 
Perry (past liaisons for Regional Society 
News), Steve Hammack (current liaison 
for Regional Society News), Patricia 
Riexinger and William S. Brown (past 
Legislative Alert section editors), Dale R. 
Jackson, and Kurt A. Buhlmann (current 
Legislative Alert section editors), Ralph 
W. Axtell (section editor for Recent Popu-
lation Changes), Raymond J. Stein (past 
Advertising Manager), and Elizabeth A. 
Johnson (current advertising manager). 

I would also like to thank those SSAR 
members who contributed to our recent 
move to desktop publishing. Without their 
skill and support, we could not have imple-
mented this technology. These individu-
als are: Tom Tyning, Robert Hansen, 
Carole L. Horn, Eric M Rundquist, Chris-
tine M. Dwyer, Brian Paulson, Ellen Beltz, 
Jill Horwich, and Eloise Beltz-Decker. I 
would like to particularly thank George 
Pisani, long a stalwart of the Society, for 
laying the groundwork which was neces-
sary for our move to desktop publishing. 

I also acknowledge current and former 
Society presidents, secretaries, treasur-
ers, directors, and other appointed and 
elected officials, for their assistance, sug-
gestions, and constructive criticisms. 

And now, it istimeto introducethe new 
editor of Herpetological Review. Rob-
ert Hansen of Clovis, California, has, with 
a surprising degree of alacrity, accepted 
the yoke of the HR editorship, beginning 
with the next issue. For the past year, Bob 
has demonstrated his editorial skills by 
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formatting the Life History Notes for pub-
lication. He is a dedicated member of the 
Society, well respected as a scientist, 
highly skilled with computer/word pro-
cessing technology — and eager. I can 
honestly say that I feel none of the anxiety 
felt by retiring editors when turning the 
reins over to their successor. I have full 
confidence that Bob will serve the Society 
well as editor of Herpetological Review. 

All newcorrespondence regarding HR 
should be sent to Bob at his address (see 
inside front cover). All "old business" 
should be sent to me for resolution. 

We also welcome the following new 
section editors: Lyndon A. Mitchell (Her-
petological Husbandry), Stephen Corn 
(Life History Notes), and Aaron M. Bauer 
(Book Reviews). All correspondence 
regarding these sections should be sent 
directly to them (addresses below and on 
inside front cover of each issue of HR). 

Finally, I would like to close this very 
interesting chapter of my life by reprinting 
a poem which first appeared in the Journal 
of the Irish Medical Association, 
42(247):31-32, 1958: 

The Editor's Passport 

The Editor stood 'fore the Heavenly 
Gate, 
He bowed before the Man of Fate, 
Seeking admission to the fold. 
'What have you done," St. Peter asked, 
"To gain admission here?" 
"I was the Journal's editor, Sir, 
For many a weary year." 
The Pearly Gates swung open wide 
as Peter pressed the bell. 
"Come in and choose your harp," he 
cried; 
"You've had your share of hell!" 

Good Luck, Bob!! 

MJR 
	 • 
KUDOS TO OUTGOING 

HR EDITOR 

On behalf of the SSAR, I want to thank 
Marty Rosenberg for his long-standing 
effort as editor of Herp. Review. Marty's 
8+ year tenure ranks as the longest in 
HR's history (a dubious distinction per-
haps!). HR is a unique entity among her-
petological publications, one that serves a 
broad community of both amateur and 
professional herpetologists. Producing 
such a hybrid publication is a difficult task 
and we have been fortunate indeed to 
have someone of Marty's talents and  

dedication at the helm. It is with no little 
trepidation that the new editor and staff 
take over, seeking to maintain the high 
quality that has characterized the efforts 
of Marty and his section editors. 

I am especially pleased to have co-
erced Lyndon Mitchell of the Dallas Zoo 
and Stephen Corn of the U.S. Fish and 
Wildlife Service to come aboard as sec-
tion editors for Herpetological Husbandry 
and Life History Notes, respectively. Fur-
ther, a new section editorship has been 
added, that of Book Reviews, to be filled 
by Aaron Bauer of Villanova University. 
Correspondence regarding their respec-
tive sections should be sent directly to 
them, as follows: 

Lyndon A. Mitchell 
Section Editor, Herpetological Husbandry 
Department of Reptiles and Amphibians 
Dallas Zoo 
621 East Clarendon Drive 
Dallas, TX 75203, USA 

Stephen Corn 
Section Editor, Life History Notes 
U.S. Fish and Wildlife Service 
4512 McMurray Avenue 
Fort Collins, CO 80525-3400, USA 

Aaron M. Bauer 
Section Editor, Book Reviews 
Biology Department 
Villanova University 
Villanova, PA 19085 

RWH 
	 • 

SYMPOSIUM 
ANNOUNCEMENT AND 

CALL FOR PAPERS 

The SSAR Conservation Committee 
is considering sponsoring an Amphibian 
and Reptile Conservation Symposium at 
the 1992 annual meeting in El Paso, Texas. 
Our tentative plan includes a morning 
session focused on a specific topic such 
as a taxonomic group (e.g., sea turtles or 
iguanid lizards), region (e.g., desert, high 
elevation populations, rain forest), or con-
servation/management methodology. The 
committee is interested in co-sponsoring 
the morning session with persons or orga-
nizations involved with the selected topic. 
The afternoon session would be devoted 
to a broad spectrum of herpetological con-
servation and/or management topics. Pa-
pers of particular interest are those deal-
ing with "hands on" projects directly re-
lated to habitat improvement, mitigation of 
threats, reproductive enhancement, and  

restocking or relocation of rare or endan-
gered amphibians and reptiles. 

To be considered for participation in 
the symposium, submit a preliminary ab-
stract by 30 September 1991. Anyone 
interested in serving as a convener/orga-
nizer for the morning session should 
contact T. Johnson (below) with your 
ideas. 

Final deadline for paper abstracts will 
be 31 January 1992. Send abstracts or 
questions to: 

Tom R. Johnson, Herpetologist 
SSAR Conservation Committee 
Missouri Department of Conservation 
P.O. Box 180 
Jefferson City, MO 65102-0180, USA • 

SSAR TRANSLATION 
PROJECT 

The object of this project is to make 
available to SSAR members accurate 
translations of foreign language research 
articles. Since SSAR has not budgeted 
money for translation of articles, we must 
rely on contributions from members. If 
you have an article that has been trans-
lated, please send a copy (or reprint) of 
the original and the translation to the edi-
tor. A few people have volunteered to 
translate articles, and we are interested in 
hearing from any others who are willing to 
contribute their time. 

If you have an article for translation 
that you feel would appeal to a large 
segment of the herpetological commu-
nity, send a copy or reprint to the editor 
and we will try to have it translated. We 
presently have 181 articles available 
through the Translation Project. We have 
also listed articles available from the Na-
tional Translations Center (NTC) and the 
National Museum of Natural History 
(marked SHIS). For copies of the NTC 
articles write to: NTC, John Crerar Library, 
35 West 33rd Street, Chicago, Illinois 
60616. For copies of SHIS articles write to 
SHIS Division of Reptiles and Amphib-
ians, National Museum of Natural History, 
Washington, DC 20560. For copies of the 
SSAR translations include 50 cents for 
postage plus 07 cents per page xerox cost 
to the editor (address below). The number 
of pages of original and translation are in 
parentheses. Previous titles have ap-
peared in Herpetological Review10(3):82- 
83, 1979;13(4):111-112, 1982; 16(1):2-3, 
1985; 17(2):33-34, 1986. New titles will 
be published in Herpetological Review as 
they become available. 
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With this list Robert Aldridge is retiring 
as Editor of the Translation Project. Re-
quests for titles from this list or any previ-
ous list should be addressed to the new 
Translation Editor: 

Randolph W. Krohmer 
Translations Project Editor 

Department of Biology 
Saint Louis University 

3507 Laclede 
St. Louis, MO 63103, USA 

Anthony, J. and Guibe, J. 1951. Casarea, 
forme de passage entre les Boides et 
les Serpents Proteroglyphes. 
Casarea, a transition between the 
Boidae and the proteroglyphs. 
Comptes rendus des seances de 
l'Academie des Sciences. 233:203-
204. (Orig. 3, Trans. 3). 

Baur, Bertrand. 1979. Pflege und "Zucht" 
der Reisenkrotenechse, Phrynosoma 
asio. Care, Cultivation, and "Breed-
ing" of the Great Horned Lizard, 
Phrynosoma asio. Salamandra, 15:1- 
12. (Orig. 2, Trans. 4). 

Bergman, R.A.M. 1938. "Geneeskundig 
Tijdschrift voor Nederlands Indie". A 
new Organ In Sea Snakes. 78:2061-
2070. (Orig. 0, Trans. 1). 

Bergman, R.A.M. 1955/1956. L'anatomie 
de Enhydrina schistosa D. The 
Anatomy of Enhydrina Shisotsa 
Daudin. Archives Neerlandaises de 
Zoologie, 11:127-142. (Orig. 3, Trans. 
3). 

Bornhauser, C. and Ziswiler, V. 1983. 
Lokomotionsstudie and  
Funktionsanalyse der epaxonischen 
Muskulatur beim Nilkrokodil 
Crocodylus niloticus (Reptilia, 
Crocodylia). Studies of the terrestrial 
locomotion and function analyses of 
the epaxonic musculature of 
Crocodylus niloticus (Reptilia, 
Crocodylia). Revue Suisse Zoologie, 
90:789-798. (Orig. 0, Trans. 1). 

Bour, R. 1972. Tortues aquatiques a 
plastron etoile: Heosemys stejneger. 
Aquatic turtles with starred plastrons: 
Heosemys stejneger. Aquarama, 
6(19):30-32. (Orig. 3, Trans. 7). 

Bour, R. 1983. Three endemic popula-
tions of Pelusios (Reptilia, Chelonii, 
Pelomedusidae) in the Seychelles; 
relations to the African and Malagasy 
species. Keys Only. Bull. Mus. Natl. 
Hist. Nat. Paris, 4 ser., 5 section A, no. 
1:343-382. (Orig. 0, Trans. 1). 

Brygoo, E. 1982. Les ophidiens de Mada-
gascar. The snakes of Madagascar. 
Memorias Institute Butantan 46:19- 

58. (Orig. 1, Trans. 1). 
Ckhikvadze, V.M. 1975. The composition 

and systematic position of fossil turtles 
from the suborder Amphichelydia 
Lydekker, 1889. Referativnyi Zhurnal 
(Geologiia) no. 12B 282. 1 pg. ab-
stract only. (Trans. 1). 

Cornelissen, T. 	1970. 	Erpeton 
tentaculatum, een vissende slange. 
Erpeton tentaculatum, a "fishing 
snake." Lacerta 28:88-92 (part 1), 
and 29:3-6 (part 2). (Orig. 3, Trans. 3). 

deBroin, F. 1977. Contribution a ('etude 
des chelonians. Chelonians 
contintetaux du Cretace superieur et 
de Tertiaire de France. Contributions 
to the study of turtles. Continental 
turtles of the upper Cretacious and 
tertiary of France. Mem. Mus. Natl. 
Hist. Nat. Serie C. 38:1-365. Pp. 114-
121 on Trionychids only. (Trans. 10). 

Emelianov, A.A. 1929. Snakes of the Far 
Eastern District. Notes of Vladivostok 
District of the Russian Geographical 
Society, 3: (XX). Orig. 0, Trans. 1). 

Gabunija, L.K. and Ckhikvadze, V.M. 
1960. Une tortue geante de 
l'Oligocene de Benara (Georgie du 
Sud). A giant tortoise from the Oligo-
cene of Benara (South Georgia). 
Communications de l'Academie des 
Sciences de la R.S.S. de Georgie, 
tome XXIV, no. 2. (Translation is in 
French. (Trans. 7). 

Gasc, J. P. 1965. "Les adaptations 
anatomiques du lezard apode Feylinia 
curroriGray au fouissage par reptation 
ondulante". The anatomical adapta-
tions of the legless lizard Feylinia 
currori Gray for burrowing by undula-
tory crawling. Comptes Rendus 
Hebdomaires des sciences de 
l'Academie des Sciences, Paris, 
260:1248-1251. (Orig. 3, Trans. 3). 

Gasc, J.P. 1970. Les differents types 
d'innervation du muscle ilio-costal du 
tronc chez les serpents. The different 
patterns of innervation of the 
iliocostalis muscle in snakes. Bulletin 
du Association des Anatomistes 5th 
Congress (Sofia), 145:168-175. (Orig. 
4, Trans. 3). 

Gasc, J.P. 1977. Morphologie vertebrale 
et mode de locomotion chez les 
Squamates: Superiorite de ('analyse 
morpho-fonctionelle sur la 
morphologie descriptive. Bulletin 
Biologique de la France et de la 
Belgique Nouvelle Serie, 111:29-44. 
(Orig. 0, Trans. 1). 

Guibe, J. and Lamotte, M. 1963. La 
Reserve Naturelle Integrale du Mont 
Nimba. XXVIII. Batraciens du genre 
Phrynobatrachus. Batrachians of the 

genus Phrynobatrachus. Memoires 
de l'Institut Francais d'Afrique Noire 
66:601-627. (Orig. 5, Trans. 5). 

Hoffstetter, R. 1955. "Sur les Boides 
fossiles de la sous-famille des 
Erycines:. The Fossil Boids of the 
Subfamily Erycinae. Comptes Rendus 
des Seances de l'Academie des Sci-
ences, 240:644-645. (Orig. 0, Trans. 
3). 

Hoffstetter, R. 1960. Presence de 
Pterosphenus (Serpent Paleophide) 
dans ('Eocene superieur du bord 
occidental du Desert libyque. Pres-
ence of Pterosphenus (Serpentes: 
Paleophide) in the Upper Eocene of 
the western edge of the Libyan desert. 
Comptes Rendes Sommaire des Se-
ances de la Societie Geologique de 
France 2:41. (Orig. 3, Trans. 3). 

Hoffstetter, R. 1960. Un serpent terrestre 
dans le Cretace inferieur du Sahara. 
A terrestrial snake from the Lower 
Cretaceous of the Sahara Desert. Bull. 
Soc. Geol. France (7), 1:897-902. 
(Orig. 3, Trans. 3). 

Hofstetter, R. 1955. Les Sepents marins 
de ('Eocene. The marine snakes of 
the Eocene. Compte Rendes 
Sommaire des Seances, Societie 
Geologique de France, 1:16-19. (Orig. 
3, Trans. 3). 

Hofstetter, R. 1960. Sur la classification 
des Boides de Madagascar et des 
Mascarenes. On the classification of 
the Boidae of Madagascar and the 
Mascarenes. Bull. Mus. Natl. Hist. 
Nat. 2:131-138. (Orig. 3, Trans. 3). 

Hofstetter, R. 1965. "Observations sur 
I'osteologie et la classification des 
Acrochordidae (Serpentes)". Obser-
vations on the osteology and classifi-
cation of the acrochordidae 
(Serpentes). Bull. Mus. Natl. Hist. 
Nat., 2nd series, 36(5):677-696. (Orig. 
1, Trans. 1). 

Honegger, R. 1975. "Beitrag zur Kennitnis 
des Wickelskinkes Corucia zebrata". 
Contribution to the knowledge of the 
prehensile-tailed skink Corucia 
zebrata. Salamandra 11(1):27-32. 
(Orig. 1, Trans. 1). 

Hrabowski, H. 1926. Das dotterorgan der 
eidechsen. The yolk organ of the 
lizard. Z. Wiss. Zool. 128:305-382 
(pp. 367-378 translated). (Orig. 2, 
Trans. 1). 

Hummel, K. 1929. Geologische und 
palaontologische abhandlungen. The 
fossil soft-shelled turtles, a morpho-
logical, systematic and phylogenetic 
study. Neue Folge, Band 16, Heft 5. 
(Orig. 0, Trans. 1). 

Khozatskii, L. I. 1948. New species of 
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genus Testudo Linne (Testudines, 
Reptilia) from the Pliocene of Ukraina. 
Nauchnye Novosti i Zametki,1948: 92-
96. (Orig. 0, Trans. 1). 

Khozatskii, L. I. 1948. Remnants of 
tortoises from the Sarmatioan of 
Crimea. Bulletin Moskovskogo 
Obshchestva Ispytatelev Prirody, Otd. 
Geologii. 23(3):17-22. (Orig. 0, Trans. 
1). 

Klemmer, K. 1974. Zwei kostbarkeiten in 
Darmstadts Vivarium: Timor-Python 
(Python timorensis) und 
wickelschwanz-skink (Corucia 
zebrata). Two rarities in the Darmstadt 
Vivarium: the Timor python (Python 
timorensis) and the prehensile-tailed 
skink (Corucia zebrata). Vivarium 
Darmstadts. 4:12-15. (Orig. 3, Trans. 
3). 

Kramer, E. 1980. Zumskelett der 
aspisviper, Vipera aspis (Linnaeus 
1758). The skeleton of the asp viper, 
Vipera aspis (Linnaeus 1758). Revue 
Suisse de Zoologie 87:3-16. (Orig. 3, 
Trans. 3). 

Lamotte and Lescure. 1977. Tendances 
Adaptatives a l'Affranchissement du 
Milieu Aquatique Chezles Amphibiens 
Anoures. Adaptations towards eman-
cipation from an aquatic environment 
among anuran amphibians. Terre et 
la Vie 31(2):225-312. (Orig. 1, Trans. 
0). 

Matz, G. 1973. OphisaurusapodusPallas. 
Aquarama 7:21, p.25. (Orig. 1, Trans. 
1). 

Matz, G. 1975. Les Grenouilles du Genre 
Mantella (Ranidae). The Frogs of the 
Genus Mantella(Ranidae). Aquarama 
9(3):20, p. 84. (Orig. 5, Trans. 5). 

Matz, G. 1976. Tupinambis daudin 
(Telidae). Aquarama 10:34, pp. 34-
35. (Orig. 1, Trans. 1). 

Matz, G. 1978. Les Boides ou serpents 
constriceurs. 5. The Boidae or Con-
stricting Snakes. Part 5. Aquarama 
12(14):40-41. (Orig. 3, Trans. 3). 

Matz, G. 1985. Liasis Gray and Python 
Daudin. The Boidae or Constricting 
Snakes. Part 6. Aquarama 14:54, pp. 
69-70. (Orig. 1, Trans. 2). 

Matz, G. 1987. Les Boides ou serpents 
constricteurs. 7. Eunectes Wagler. 
The Boidae or constricting snakes. 
Part 7. Eunectes Wagler. Aquarama 
15(61):37-39. (Orig. 1, Trans. 1). 

Mertens, R. 1962. Papusaurus, eine neue 
Untergattung von Varanus. 
Papusaurus, a new subgenus of 
Varanus. Senckenbergianabiologica 
43:331-333. (Orig. 3, Trans. 3). 

Mertens, R. 1941. Vom Schwanze der 
Schlangen. The Tails of Snakes. Natur 

und Volk 71:543-553. (Orig. 3, Trans. 
3). 

Mertens, R. 1988. Seltene gaste im zoo: 
der papua-waran. A rare quest in the 
zoo: the papua-monitor. Kosmos 
(Stuttgart) 56:547-549. (Orig. 3, Trans. 
3). 

Miranda-Ribeiro, A. 1929. Cycloramphus, 
Drypiscusand lliodiscus. Blo. do M us. 
Nacional 4(4):21-34. (Orig. 0, Trans. 
1). 

Mlynarski, M. 1979. Handbuch der 
Paleoherpetologie: Testudines. Part 
only: Suborder Proganochelydia, 
Proganochelys, Triassochelys, Fam-
ily Proterochersidae, Proterochersis. 
(Orig. 0, Trans. 4). 

Morice, A. 1875. Sur les habitudes d'un 
remarquable serpent de la 
Cochinchine: l'Herpetontentaculatum. 
On the habits of a remarkable snake 
of Indochina. Comptes Rendus 
Hebdomadaires des Seances de 
l'Academie des Sciences (Paris) 
80:128-129. (Orig. 1, Trans. 1) 

Morice, A. 1875. Note sur l'Herpeton 
tentaculatum. A note on Herpeton 
tentaculatum. Annales des Sciences 
Naturelles. 6th series, 2(5):1-11. (Orig. 
1, Trans. 1). 

Mosauer, W. 	1932. 	Uber die 
ortsbewegung der schlangen. Eine 
kritik und erganzung der arbeit 
Wiedemann's. On the locomotion of 
snakes. A critique and addition to the 
work of Wiedemann. Zoologische 
Jahrbucher 52:191-215. (Orig. 1, 
Trans. 1). 

Nessov, L. A. and L.I. Khozatskii. 1973. 
An early Cretaceous turtle from the 
South-eastern Fergana. Problerris in 
Herpetology (issue 2), pp. 132-133. 
The Third All-Union Herpetology Con-
ference, Leningrad. Abstract only. 
(Trans. 4). 

Nessov, L.A. 1976. Taxonomy and phy-
logeny of biunguiculate turtles. 
Leningrad Univ. Bulletin, Zoology No. 
9. (Orig. 0, Trans. 13). 

Nessov, L.A. and V. A. Julinen. 1977. On 
phylogenetic relations and history of 
spreading of some families of conti-
nental turtles. Thesis of communica-
tions of 23 sessions of all Union Pale-
ontological Society. The Third All-
Union Herpetology Conference, 
Leningrad, 21-25. (Orig. 0, Trans. 3). 

Nessov, L.A. 1977. Skull structure of the 
early Cretaceous turtle of the family 
Adocidae. Herpetological collected 
papers, The Third All-Union Herpetol-
ogy Conference, Leningrad. (Orig. 0, 
Trans. 4). 

Nick, L. 1912. The head skeleton of 

Dermochelys coriacea L. L. Zool. 
Jarb., At. Anat. 33:1-238. (Part only) 
(Orig. 0, Trans. 11). 

Nopcsa, F. B. 1932. Zur systematischen 
Stellung von Shinisaurus. The Sys-
tematic Position of Shinsaurus. 
Zoologischer Anzeiger 97:185-187. 
(Orig. 3, Trans. 4). 

Ogushi, K. 1911. Anatomical studies of 
Trionyx japanicus. Part I. Morph. 
Jahrb. 43:1-106. Part C - The Skull. 
(Trans. 19). 

Osawa, G. 1902. Excerpts from Contribu-
tions to the Anatomy of the Japanese 
Giant Salamander. "Beitrage zur 
Anatomie des Japanischen 
Riesensalamanders". Mitt. Med. Fak. 
K. Jap. Univ. Tokyo 5:221-427, pl. 11-
54. (Orig. 0, Trans. 1). 

Perret, J. C. 1986. Considerations on the 
genus Phlyctimantis Laurent and 
Combaz (Anura, Hyperoliidae). Bull. 
Soc. Neuchatel. Sci. Nat. 109:20-26. 
(Orig. 1, Trans. 1). 

Pidoplichko, I. G. and V. I. Tarashchuk. 
1960. New genus of large-headed 
tortoise from Pontiac Deposits in the 
Odessa region. (Summary only). 
(Orig. 0, Trans. 1). 

Polleck, R. 1979. "Der Pazifikwaran im 
Terrarium". The Pacific Monitor 
(Varanus indicus) in Terrarium. "Die 
Aquarien- und Terrarien- Zeitschrift" 
32(8):285-286. (Orig. 3, Trans. 3). 

Price, L. I. 1973. Chelonian Amphichelydia 
from the lower Cretaceous of the 
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NEWSNOTES 

ROYAL BRITISH 
COLUMBIA MUSEUM 

During 1991 and 1992, the Royal Brit-
ish Columbia Museum will be packing and 
moving its anthropological, biological, and 
historical collections to allow for removal 
of asbestos in the collections buildings. 
During this time, some of the artifacts and 
specimens will be inaccessible. The Mu-
seum will meet all existing commitments 
regarding loans and research access and 
will endeavor to meet any additional re-
quests. The exhibits building will remain 
open to the public. 

For information regarding loans and 
research, contact Grant W. Hughes, As-
sistant Director, Collection Program, Royal 
British Columbia Museum, 675 Belleville 
Street, Victoria, B.C. V8V 1X4, Canada. 
(604) 387-5706. 

EARTHWATCH GRANTS 
AVAILABLE 

Earthwatch, a private non-profit orga-
nization that promotes significant scholar-
ship by offering capital, labor, and greater 
visibility to the scientific community, will 
award more than 140 grants in 1992. 
Field grants range from $10,000 to 
$100,000, with the average grant about 
$20,000. Funds are contributed by 
nonspecialist volunteers who participate 
in the field research. 

Preliminary proposals may be made 
by telephone or by a detailed letter. Upon 
favorable review, full proposals will be 
invited for submittal 12 months before the 
starting date of the project. 

For further information, contact: Dee 
Robbins, Program Director, The Center 
for Field Research, 680 Mt. Auburn Street, 
P.O. Box 403, Watertown, MA 02172, 
USA. (617) 926-8200. • 

FIELD RESEARCH 
ASSISTANT 

A field research assistant in herpetol-
ogy is needed from January through June, 
1992 and 1993 for biodiversity studies in 
the Philippines. Preference will be given 
to applicants who are either in or accepted 
to a graduate program and plan to use this 
research experience for their dissertation. 
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Applicants should have extensive field 
experience and be able to thrive for months 
in the field. All travel and living expenses 
will be provided with the applicant's uni-
versity providing support between the 
seasons. The position will be awarded in 
August 1991. 

Please send inquiries or a letter of 
application, resume, and three letters of 
recommendation to Dr. John W. Ferner, 
Adjunct Curator of Herpetology, The Cin-
cinnati Museum of Natural History, 1720 
Gilbert Avenue, Cincinnati, OH 45202, 
USA. (606) 344-3374 or (513) 621-3890.0 

NWRA GRANTS 

The National Wildlife Rehabilitators 
Association announces its small grants 
program. This program makes available 
two $1,000 research grants in the field of 
wildlife rehabilitation. Each may be ap-
pliedto one large project or several smaller 
research projects each totaling less than 
$1,000. Applicants must demonstrate fi-
nancial need and submit a typewritten 
proposal that includes: name(s) and 
resume(s) of personnel involved, objec-
tives of the project, a brief description of 
how the project will be carried out, a brief 
literature review, and an itemized budget. 

An annual report on progress is re-
quired. It is expected that those receiving 
NWRA support will present the results of 
their projects at an NWRA national meet-
ing within two years of receipt of the grant. 

The deadline for submitting proposals 
for research grants is 15 December of 
each year. Recipients will be announced 
at the NWRA annual meeting in February 
and in writing. 

Proposals should be submitted to: 
Mark Pokras, DVM, Tufts University School 
of Veterinary Medicine, Wildlife Clinic, 
200 Westboro Road, North Grafton, MA 
01536, USA. • 

REPOSITORY FOR FROZEN 
TISSUES 

We wish to publicize the existence of 
the Collection of Frozen Tissues at the 
LSU Museum of Natural Science. The 
Collection is supported by NSF and LSU 
as a service to the research community. It 
contains tissue samples of over 30,000 
vertebrate animals preserved at -70°C. 

We are committed to proper curation 
and research use of frozen tissue samples. 
Although our freezer space is limited, we 
would like to offer our collection as a 
repository for personal research collec- 

tions or orphaned collections that are no 
longer needed but are still valuable to the 
research community, and are perhaps 
occupying needed freezer space. 

Materials donated to the Collection 
become the property of the Collection (our 
policy on Collection use is available upon 
request). If you have materials you wish to 
donate or would like to use materials in the 
Collection, please contact Dr. Robert M. 
Zink, Curator, Collection of Frozen Tis-
sues, Museum of Natural Science, Louisi-
ana State University, Baton Rouge, LA 
70803, USA. • 

OPENING FOR WILDLIFE 
BIOLOGIST 

The Division of Fish and Wildlife, 
Mariana Islands, is soliciting applications 
for a wildlife biologist. The job description 
is: Wildlife Biologist II - Herpetologist: 
Project leader for brown tree snake inter-
diction and control; Conduct/supervise 
trapping and search efforts; evaluate 
quarantine procedures and advise in-
spectors, shippers, and regulators on 
means of preventing snake introductions. 
Assess impacts of other introduced am-
phibians and reptiles and determine sta-
tus of native herps as time permits. $23K. 
Contact ASAP: Arnold I. Palacios, Chief, 
Division of Fish and Wildlife, CNMI Gov-
ernment, Saipan, MP 96950. Country 
Code: 670-322-9095 or 9729. FAX 322-
3386. • 

REPRINT SALE 

The Carnegie Museum of Natural His-
tory is conducting an inventory reduction 
sale of its scientific publications (Annals, 
Bulletin, Special Publications) printed 
prior to 1985. A 50% price reduction is 
offered on research articles in herpetol-
ogy, ichthyology, mammalogy, inverte-
brate zoology, anthropology, birds, verte-
brate and invertebrate paleontology, and 
botany. Please write for listings of your 
choice to: Office of Scientific Publications, 
The Carnegie Museum of Natural History, 
4400 Forbes Avenue, Pittsburgh, PA 
15213-4080, USA. FAX (412) 622-8837. • 

MEETINGS 

SYMPOSIUM ON 
NATURAL HISTORY 

COLLECTIONS 

An International Symposium on the 
Preservation and Conservation of Natural 
History Collections will be held 10-15 May 
1992 in Madrid, Spain. The symposium 
will focus on the concerns of the natural 
history community for the current status 
and future direction of anthropological, 
biological, and geological collections in 
the world. 

The first circular is available now and 
includes an outline of the general pro-
gram. A preliminary registration form is 
included. For further information, please 
contact: Julio Gisbert and Fernando 
Palacios, Museo Nacional de Ciencias 
Naturales, Jose Gutierrez Abascal, 2 
28006 Madred, SPAIN. FAX: 1/5645078. 
BITNET: MCNMA13@EMDSIC1. • 

WORLD CONGRESS ON 
TOXINS 

The 10th World Congress on Animal, 
Plant and Microbial Toxins will be held in 
Singapore, 3-8 November 1991. (Note -
the previously advertised dates of 1-7 July 
have been changed.) The main theme of 
the congress will be "Recent Advances in 
Venom and Toxin Research." The tenta-
tive programme consists of eight plenary 
sessions and lecture sessions on venom-
ous snakes of the world, poisonous and 
medicinal plants, mycotoxins and 
phycotoxins, toxic dinoflagellates and red 
tides, toxin-producing fungi and bacteria, 
food poisoning, and insects and 
arthropods. Numerous workshops and 
symposia are also scheduled. 

For further information about and reg-
istration forms for this meeting, contact 
Dr. P. Gopalakrishnakone, Organising 
Chairman, 10th World Congress I.S.T., c/ 
o Department of Anatomy, Faculty of 
Medicine, National University of 
Singapore, Singapore 0511, 
SINGAPORE. 	 • 

6TH SEH MEETING 

The 6th Ordinary General Meeting of 
the Societas Europaea Herpetologica will 
be held 19-23 August 1991 at the Hotel 
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"Agro," 1121 Budapest, Normafa u. 54. 
The meeting is being organized by the 
Hungarian Academy of Sciences, section 
of Biological Sciences, and the Hungarian 
Natural History Museum. The conference 
will consist of an invited plenary lecture, 
oral presentations in two parallel scientific 
sessions, poster presentations, social 
events, and post-congress excursions. 

Information about and registration 
forms for this meeting can be obtained in 
the U.S. by contacting the editor of Her-
petological Review at tel. (216) 368-3558, 
or by contacting the SEH Organizing 
Committee: SEH 6th O.G.M., Zoological 
Department, Hungarian Natural History 
Museum, H-1088 Budapest, Baross u. 
13., Hungary. Tel. (361) 113-00-35, FAX: 
(361) 113-88-20. 

DGHT MEETING 

The Deutsche Gesellschaft fur 
Herpetologie and Terrarienkunde (DGHT) 
it holding its annual meeting 18-22 
Setpember 1991 at the Unionssale, D 
5300 Bonn. Members of SSAR are invited 
to attend and/or participate in this meet-
ing. The congress language is German. 

For further information, contact the 
DGHT, Adenauerailee 150-154, D-5300 
Bonn 1, Germany. • 

ASZ ANNUAL MEETING 

The 1991 Annual Meeting of the 
American Society of Zoologists with the 
American Microscopical Society, Animal 
Behavior Society, The Crustacean Soci-
ety, and The International Association of 
Astacology will be held at the Hyatt Re-
gency Hotel in Atlanta, Georgia, during 
the traditional post-Christmas period. 

A 1 August deadline for receipt of 
abstracts of papers (oral or poster presen-
tations) has been set. Posters are particu-
larly encouraged. 

Thirteen symposia and workshops are 
currently scheduled, including: Basic Ani-
mal Behavior Research in Zoos: A Link 
with the Wild; Neuropeptides — Synthe-
sis, Release, Action, and Evolution; De-
velopment and Evolution of the Verte-
brate Head; Strategies for Analyzing Neu-
ropeptide Systems; and Structure, Devel-
opment, and Phylogeny of Cranial Nerves. 

For more information, contact: Mary 
Adams-Wiley, Executive Officer, Ameri-
can Society of Zoologists, 104 Sirius Circle, 
Thoasand Oaks, CA 91360. (805) 492-
3585. FAX (805) 492-0370. 

REGIONAL 
SOCIETIES 

ADDRESS CHANGES 

The following new societies/address 
changes have been submitted since the 
list of herpetological societies was printed 
in the June 1989 issue of Herpetological 
Review. 

Herpetology Online Computer 
Network 

P.O. Box 52261 
Philadelphia, PA 19115, USA 
ACCESS: (215) 464-3562 via 

modem 

Philadelphia Turtle & Tortoise Club 
c/o Mark F. Miller 

9573 Walley Avenue 
Philadelphia, PA 19115-3009, USA 

Society officers are encouraged to 
forward to the SSAR Regional Society 
Liaison (see inside front cover of any HR) 
any address changes for their society. 
Newly formed societies are invited to an-
nounce their existence in this column, and 
established societies are invited to submit 
short descriptions of their organization for 
publication in this column. 

CHICAGO 
HERPETOLOGICAL 

SOCIETY HERPETOLOGI- 
CAL GRANTS 

The Chicago Herpetological Society 
(CHS) has established a program to award 
financial support for herpetological re-
search, education, andconservation. CHS 
Herpetological Grants compliments the 
SSAR Grants-in-Herpetology program to 
provide more funds for herpetological re-
search. Interested parties may apply for a 
grant in any one of the following catego-
ries, but may submit only one application 
per category per year. Not all categories 
may receive awards each year. Individual 
awards will not exceed $500. 

1) Herpetology in Illinois. Proposals 
may address any aspect of herpetology in 
Illinois. 

2) Graduate Student Research in 
Herpetology. 

3) Undergraduate Student Research 
in Herpetology. Undergraduate and high 
school student research projects in herpe-
tology for course credit, extra credit, sci-
ence fairs, and the like should be submit-
ted in this category. 

4) Field Studies in Herpetology. Pro-
posals involving travel expenses, survey 
collections and other fieldwork should be 
submitted here. 

5) Conservation. Proposals involving 
threatened herpetological species or en-
vironments, declining populations, and 
similar problems are appropriate here. 

6) Captive Management, Husbandry, 
and Propagation. 

7) Miscellaneous. This category is for 
proposals that do not fit nicely into other 
categories. 

Applicants must be dues-paying 
members of the CHS. The committee 
reserves the right to reassign the category 
under which a given proposal is submit-
ted. Recipients of SSAR grants will not be 
eligible for CHS grants in the same calen-
dar.  year. In the event that applications are 
lacking, awards in a given category may 
be withheld and allocated funds may be 
reassigned to another category. Recipi-
ents of grants are required to submit re-
sults of their subsidized work in writing 
within a reasonable amount of time for 
publication in the CHS Bulletin or else-
where. 

Applications will be similar to those for 
SSAR grants. Each must include: 

1) Background and objectives of the 
proposal 

2) Materials and methods for carrying 
out the project 

3) Budget, not to exceed $500 

4) Brief resume of the applicant 

5) A letter of support from the most 
appropriate sponsoring party, such as 
faculty advisor or committee chairperson, 
course instructor, or the president of a 
sponsoring herpetological society. 

The application must be typed, double-
spaced, and must not exceed five pages, 
excluding resume and budget. Failure to 
follow this format may result in an applica-
tion being rejected. All applications must 
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be submitted in duplicate and be received 
no later than 31 August 1991. Awards will 
be announced by 30 November 1991. 

Submit applications or questions to: 

Stephen L. Barten, D.V.M. 
CHS Herpetological Grants 
Vernon Hills Animal Hospital 

1260 Butterfield Road 
Mundelein, IL 60060 

(708) 367-4070, FAX (708) 367- 
0374 

CHS Herpetological Grants are 
funded primarily by proceeds from book 
sales. Your tax deductible donation to 
support this program would increase the 
amount of awards available while sup-
porting valuable herpetological research. 

LEGISLATIVE ALERT 

This column is produced by the SSAR 
Conservation Committee to alert mem-
bers of the herpetological community to 
recent and proposed regulatory changes 
involving amphibians and reptiles. We 
encourage SSAR members to notify us of 
any significant changes in state, national, 
or international conservation laws as they 
relate to these animals. For further details 
about any of the following, or to report 
additional changes, please contact Kurt 
A. Buhlmann, SSAR Conservation Com-
mittee, c/o Division of Natural Heritage, 
Virginia Department of Conservation and 
Recreation, 203 Governor Street, Suite 
402, Richmond, CA 23219, USA. 

The following final and/or proposed 
listings and regulations have been an-
nounced by governmental regulatory 
agencies. Pertinent Federal Register(FR) 
citations are given for U.S. notices. 

U.S.:Crocodylus porosus (saltwater 
crocodile); proposal to reclassify all popu-
lations of saltwater crocodiles in Australia 
from endangered to threatened [FR 
55(188):39489-39493, 9/27/90] 

Populations of the saltwater crocodile 
in the Northern Territory have undergone 
significant recovery since protection from 
hunting in 1972. Analysis of all available 
monitoring results from 1975 to 1987 show 
that the density of wild saltwater croco- 

diles in tidal rivers has tripled since sur-
veying began. Today, the species occu-
pies the whole of their known range in the 
country. The proposed rule, if made final, 
would allow for the importation of speci-
mens from ranching operations into the 
United States. Populations of saltwater 
crocodiles in other countries would re-
main in the endangered status. 

U.S. Graptemys flavimaculata (yel-
low-blotched map turtle); has been for-
mally listed as threatened [FR 56(9):1459-
1463, 1/14/91], [see this column, HR 
21(4):80, for details] 

FLORIDA: Gopherus polyphemus 
(gopher tortoise); incidental take, draft 
rule (see this column, HR 21(4):80, for 
details. 

Proposed rule was defeated by the 
five commissioners of the Florida Game 
and Freshwater Fish Commission, 13 
January 1991. 

NEVADA: The Desert Tortoise Con-
servation Center, near Las Vegas, opened 
16 June 1990. It is the first large-scale 
research facility established to receive 
desert tortoises (Gopherus agassizii) 
salvaged from private lands under devel-
opment. Tortoises from 11 different tracts 
of private land, totalling 7,200 acres, could 
be transferred to the center. The Bureau 
of Land Management (BLM) is in charge 
of the center. The Nevada Department of 
Wildlife is supervising the salvaging pro-
cess (Endangered Species Technical 
Bulletin, Vol. XV, No. 9, Sept. 1990). 

VIRGINIA: New regulations. Effec-
tive 15 October 1990 (VR 325-03, Virginia 
Department of Game and Inland Fisher-
ies), "it shall be lawful to take and possess 
no more than three individuals of any 
single species of amphibian or reptile or 
20 individuals of any single species of 
aquatic invertebrates and nongame fish 
for private use....lt shall be lawful to take 
bullfrogs for private use except from the 
banks or waters of designated trout wa-
ters. The daily limit for bullfrogs shall be 
15....It shall be lawful to take snapping 
turtles, crayfish and hellgramites for sale." 
Scientific collecting permits are required 
for all research activities. For more infor-
mation contact: Virginia Department of 
Game and Inland Fisheries, 4010 West 
Broad Street, Box 11104, Richmond, VA 
23230. 

KURT A. BUHLMANN 
SSAR Conservation Committee 

	• 

FEATURES 

HABITAT UTILIZATION AND 
FEEDING HABITS OF 

NEUSTICURUS 
ECPLEOPUS IN A 

BRAZILIAN TROPICAL 
RAINFOREST 

Although there are about seven stud-
ies that include information about the 
ecology of the tropical rainforest microteiid 
lizard Neusticurus ecpleopus, most of the 
reports are anecdotal. In a revision of the 
genus Neusticurus, Uzzel (1966) argued 
that although these lizards are usually 
considered to have aquatic tendencies, 
observations that confirm this are scant. 
However, Vanzolini (1986) recently ar-
gued that all observations on Neusticurus 
species in the field suggest association 
with rivulets in the forest. 

This study reports systematic field 
observations to evaluate habitat utiliza-
tion and feeding habits of Neusticurus 
ecpleopus. The field work was carried out 
at the Igarape de Bomba d'agua, an area 
of primary tropical rainforest in Serra de 
Carajas (5°54'S, 49°53'W), Para, Brazil, 
between 22 and 26 July 1987. An area of 
ca. 400 m2  (26 x 15 m) containing a stream 
(50-100 cm wide, 5-20 cm depth) with two 
smaller ramifications (20-30 cm wide, 2-8 
cm depth) was demarcated in the forest. 
At the time of the study, the soil surface of 
the area had dry leaf litter, except for a 10-
35 cm-wide margin to the rivulets and 
stream, which presented wet litter. The 
extension of rivulets and stream was mea-
sured and summed, giving an estimate of 
total extension of water course in the area. 

During four days, all the litter of the 
area was systematically stirred looking for 
lizards. When a lizard was sighted, its 
original position was recorded and an 
attempt was made to capture it. The 
snout-vent length of each captured lizard 
was measured to the nearest 0.1 mm with 
calipers. The temperature of the lizard, 
water, and air (1 cm above soil) were 
taken to the nearest 0.1°C, using a digital 
thermometer. After measurements, the 
lizard was toe clipped and released. A 
description of the microhabitat (dry or wet 
litter; in water or on stone) at the original 
position of the lizard was recorded and the 
distance from this point to the nearest 
water course measured. The width and 
depth of the nearest water course were 
also recorded. In a similar area more than 
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Table 1. Number of items, volume (in mm 3) and frequency of each type of prey of N. eecpleopus in Serra de 
Carajas (N=18) 

Prey Number Volume ova  Frequency 

Coleoptera (ad.) 20 12.6 114.5 20.2 0.39 
Larvae 10 6.3 60.3 10.6 0.39 

Diptera (ad.) 18 11.3 21.9 3.9 0.28 
Larvae 54 33.9 97.8 17.2 0.56 

Collembola 20 12.6 15.4 2.7 0.22 
Hymenoptera (ants) 17 10.9 26.5 4.7 0.28 
Hemiptera 3 1.9 6.3 1.1 0.11 
Blattaria 3 1.9 52.9 9.5 0.11 
Orthoptera 1 0.6 5.0 0.9 0.06 
Homoptera 1 0.6 110.5 19.5 0.06 
Chilopoda 1 0.6 6.7 1.2 0.06 
Aranae 2 1.2 2.3 0.4 0.06 
Unidentified parts 
of arthropods 46.8 8.2 

200 m away, 18 N. ecpleopus were col-
lected and killed for stomach content 
analysis. In the laboratory the stomach 
contents were identif ied to order, counted, 
and their volume estimated by multiplying 
their three dimensions (Schoener 1967). 

Ninety-seven percent of the lizards 
were found near or in rivulets narrower 
than 50 cm and having shallow depth (3-
8 cm). The low density of lizards by wider 
streams may be due to either a higher 
density of predators or a lower density of 
prey in these habitats. Most of the lizards 
(90%, N = 30) captured during the study 
were 20 cm or closer to a watercourse. Of 
these, three (10%) were found in water 
with belly and limbs submerged and head 
and dorsum exposed; the others (80%) 
were on wet litter at the margin. The mean 
distance between lizards and a water 
course was 17.1±20.9 cm (N = 30). Only 
one lizard (3%) was found on dry litter and 
it was the most distant from water (120 
cm). These data agree with Vanzolini's 
1986 statement, confirm previous obser-
vations (Fitch 1968; Sherbrooke 1975; 
Dixon and Soini 1975), and suggest that 
N. ecpleopus lives strongly associated with 
small streams in the forest. Five lizards 
escaped to shelter located under or be-
tween roots of trees at the margins of 
water courses, and exposed by water 
drainage. 

Only 17% of the lizards captured dur-
ing the study were adults. The high pro-
portion of juveniles (83%) suggests that 
recruitment is occurring in the area during 
July. Sherbrooke (1975) in a study of the 
reproductive cycle of N. ecpleopus at Tingo 
Maria, Peru, showed that there they breed  

throughout the year, with seasonal fluc-
tuations in percent of gravid females. 

Data on some marked lizards indi-
cated that they frequently return to the 
same point, probably a foraging site, on 
consecutive days. Since this lizard is not 
uniformly distributed in the forest, but as-
sociated with small streams, there is prob-
ably no biological significance in estimat-
ing its density per unit of forest. It is 
probably more appropriate to estimate its 
density by unit length of water course. 

The data obtained in Serra de Carajas 
suggested an abundance of one lizard per 
4-5 m of rivulet. This can vary with the 
dimension of the water course, as changes 
in depth and width of a stream probably 
are followed by changes in densities of 
prey and predators of N. ecpleopus. 

Table 1 shows the number, volume, 
and frequency of each type of prey of N. 
ecpleopus at Serra de Carajas. Ten dif-
ferent types of prey were classified from 
the stomachs but most of the volume was 
composed of adult (20.2%) and larval 
(10.6%) Coleoptera and larval Diptera 
(17.2%). The simultaneous occurrence of 
aquatic (dytiscid coleopterans and aquatic 
dipteran larvae) and terrestrial prey (col-
lembolans, blattarians, and Ochaetomyrmex 
ants) suggests that this lizard forages both 
in water and in wet litter. 

The mean body temperature of N. 
ecpleopus in the area was 25.5±0.4°C (N 
= 8). Fitch (1968) found the mean body 
temperature of 26.8±0.5°C (range = 24.5-
30.4°C) for 15 lizards in Santa Cecilia, 
Ecuador. The low body temperature of N. 
ecpleopus, which is characteristic of non-
heliotherm lizards, was positively (r= 0.63; 

N = 8; p > 0.05), but not significantly, 
related to air temperature. There was a 
lower and not significant relationship be-
tween water temperature ( = 20.3°C) and 
body temperature (r = 0.32; N = 8; p > 
0.05), suggesting that air must be the 
main source of heat for this semi-aquatic 
lizard. 

I conclude that N. ecpleopusis a semi-
aquatic non-heliotherm lizard strongly 
associated with rivulets in the forest and 
that it forages in the water and in the litter 
at the rivulet margins. 
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SOME NOTES ON SEA 
TURTLES 

I. EVIDENCE FOR HAWKSBILL SEA 
TURTLES BREEDING IN GALAPAGOS 
ISLANDS 

Specimens and records in the British 
Museum (Natural History) document, evi-
dently for the first time, breeding of the 
hawksbill sea turtle (Eretmochelys 
imbricata)in the Galapagos. BMNH Nos. 
1938.9.4.6-8 are catalogued under 
Eretmochelys imbricata as "eggs found in 
the Galapagos Islands 11/2/38 laid at 10 
PM; T.O.M. Sopwith, Esq., 46 Green 
Street, W1." Number 80 (T.O.M.S.?) is 
labelled "22 days after oviposition;" num-
ber81, "32 days after oviposition." Neither 
of these two embryos shows species-
specific characteristics. Number 82, for 
which there is unfortunately no specimen, 
is labeled "24/3/38 (i.e. 41 days). This 
embryo showed definite signs of life for  

about 10 mins after removal (from the 
egg). Further specimens showed no fur-
ther development as the weather became 
very cold." 

A letter in the herpetology files from 
H.W. Parker to Sopwith, dated 8 Novem-
ber 1938, states "...I have examined the 
reptiles..." thus indicating that Parker him-
self had identified the embryos as E. 
imbricata. The collector (Sopwith?) pre-
sumably saw the female, for the time of 
laying is recorded. This species has not 
been recorded previously as breeding in 
the Galapagos (Green and Ortiz 1982; 
Witzell 1983). 
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II.HAWKSBILL SEA TURTLE IN EGYP-
TIAN RED SEA 

Frazier and Salas (1984) reviewed 
records of sea turtles in the Egyptian Red 
Sea, and commented that classic works 
such as that of Anderson (1898) made no 
mention of these distinctive animals. 
However, Anderson did obtain at least 
one sea turtle, BMNH 97.11.13.4, labeled 
"Gulf of Suez; Presented by Dr. J. Ander-
son," is an immature Eretmochelys 
imbricata (curved carapace length = 25 
cm) in spirit. 
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III.LOGGERHEAD SEA TURTLE FROM 
THE RED SEA 

In reviewing specimens of Caretta 
caretta in the Red Sea, Frazier and Salas 
(1984) only listed rhamphothacae from 
Sinai (FSM 39107) and a photograph. A 
good osteological specimen was omitted; 
BMNH 1983. 1191, a skull with a total 
length of 30 cm, is catalogued as "Red 
Sea." It was transferred to the BM(NH)  

from the Rothschild collection in Tring, 
and no further data are known 
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VIEWPOINT: A NEW 
TAXONOMIC ARRANGE- 
MENT FOR SOME NORTH 
AMERICAN AMPHIBIANS 

AND REPTILES 
Subsequentto the discussion by Frost 

and Hillis (1990) of species and the rel-
evance of species concepts to practical 
taxonomy, it has become clear to me that 
a relatively large number of species of 
amphibians and reptiles in the United 
States have been camouflaged by the 
"subspecies" taxonomy that has grown up 
around what I now think is an out-dated 
viewpoint. 

Besides providing recognition of the 
real species diversity in nature, a rigorous 
application of the evolutionary species 
concept (as discussed in Frost and Hillis, 
1990) would also reduce the number of 
arbitrarily defined subspecies dramatically, 
although several subspecies complexes 
(e. g. Ensatinaesch-scholtzii, Lampropeltis 
getula, Lampropeltis triangulum) un-
doubtedly contain a number of real species. 
I realize that in some cases the recogni-
tion of an obvious species (e. g. Ensatina 
a klauberi elevated to E. klauben) might 
leave the residual binomial (i. e. Ensatina 
eschscholtzii) representing a group of 
cryptic species of uncertain relationship to 
each other. However, because no changes 
can be made in these "agglomerative" 
taxa without some initial uncertainty, I 
have not addressed them here. 

In my opinion, much of the specific 
and subspecific taxonomy in use by her-
petologists today is arbitrary and lacks 
historical reality. It is also clear that the 
non-systematist public is generally un-
aware of this. The following list of "hidden" 
species is not exhaustive because of the 
ambiguity of evidence and information 
available to me. (Is Pseudemys 
rubriventris bangsi morphologically or 
genetically distinct from P. r. rubriventris? 
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Current Subspecies Name 
Salamanders 
Ambystoma macrodactylum croceum 
Cryptobranchus alleganiensis bishopi 
Gyrinophilus palleucus gulolineatus 
Necturus maculosus louisianensis 
Plethodon dorsalis angusticlavius 
Plethodon vandykei idahoensis 
Pseudotriton montanus diastictus 
Taricha torosa sierrae 

Frogs & Toads 
Bufo hemiophrys baxteri 
Bufo microscaphus califomicus 
Pseudacris streckeri illinoensis 
Rana areolata capito 
Rana sylvatica maslini 
Scaphiopus holbrookii hurterii 

Turtles 
Kinosternon flavescens arizonense 
Kinosternon flavescens spooneri 
Pseudemys concinna gorzugi 
Pseudemys concinna suwanniensis 

Proposed Species Name 

Ambystoma croceum 
Cryptobranchus bishopi 
Gyrinophilus gulolineatus 
Necturus louisianensis 
Plethodon angusticlavius 
Plethodon idahoensis 
Pseudotriton diastictus 
Taricha sierrae 

Bufo baxteri 
Bufo califomicus 
Pseudacris illinoensis 
Rana capito' 
Rana maslini 
Scaphiopus hurterii 

Kinosternon arizonense 
Kinosternon spooneri 
Pseudemys gorzugi 
Pseudemys suwanniensis 

If so, it should be Pseudemys bangsi.) 
None-the-less, based on Conant (1975), 
Conant and Collins (1991), and Stebbins 
(1985), the following taxa exhibit two char-
acteristics which reveal their specific dis-
tinctness: 1) They are mapped as allo-
patric (based on the best published evi-
dence available), and 2) they are in some 
way morphologically (and presumably ge-
netically) distinct. 

I would encourage the adoption of the 
taxonomic arrangement listed above, un-
less or until data indicate differently. In-
deed, some systematists have already 
recommended a number of the changes 
proposed above (see Collins, 1990). Not 
to do so continues the myth of morphologi-
cally distinct, allopatric subspecies, thereby 
diluting the species concept and obfuscat-
ing the evolutionary diversity of the North 
American (north of Mexico) herpetofauna. 

Lizards 
Cnemidophorus burti xanthonotus 

	
Cnemidophorus xanthonotus 

Crotaphytus insularis vestigium 
	

Crotaphytus vestigium 
Eumeces egregius insularis 

	
Eumeces insularis 

Eumeces gilberti arizonensis 
	

Eumeces arizonensis 
Eumeces septentrionalis obtusirostris 

	
Eumeces obtusirostris 

Holbrook/a lacerata subcaudalis 
	

Holbrookia subcaudalis 
Ophisaurus attenuatus longicaudus 

	
Ophisaurus longicaudus 

Sceloporus graciosus arenicolous 
	

Sceloporus arenicolous 
Sceloporus graciosus vandenburgianus 

	
Sceloporus vandenburgianus 

Uta stansburiana stejnegefi 
	

Uta stejnegeri 
Xantusia vigilis utahensis 

	
Xantusia utahensis 

Snakes 
Arizona elegans occidentalis 

	
Arizona occidentalis2  

Carphophis amoenus vermis 
	

Carphophis vermis 
Cemophora coccinea linen 

	
Cemophora !inert 

Coluber constrictor mormon 
	

Coluber mormon 
Diadophis punctatus acricus 

	
Diadophis acricus 

Diadophis punctatus amabilis 
	

Diadophis amabilis' 
Drymarchon corals couperi 

	
Drymarchon couperi 

Elaphe vulpina gloydi 
	

Elaphe gloydi 
Farancia erytrogramma seminola 

	
Farancia seminola 

Lampropeltis triangulum taylori 
	

Lampropeltis taylori 
Lampropeltis calligaster occipitolineata 

	
Lampropeltis occipitolineata 

Lampropeltis pyromelana infralabialis 
	

Lampropeltis infralabialis 
Lampropeltis zonata multifasciata 

	
Lampropeltis multifasciata 

Lampropeltis zonata parvirubra 
	

Lampropeltis parvirubra 
Lampropeltis zonata pulchra 

	
Lampropeltis pulchra 

Masticophis bilineatus lineolatus 
	

Masticophis lineolatus 
Micrurus fulvius tener 
	

Micrurus tener 
Nerodia harteri paucimaculata 

	
Nerodia paucimaculata 

Pituophis melanoleucus catenifer 
	

Pituophis catenifer' 
Pituophis melanoleucus ruthveni 

	
Pituophis ruthveni 

Tantilla relicta pamlica 
	

Tantilla pamlica 
Tantilla rubra cucullata 
	

Tantilla cucullata 
Tantilla rubra diabola 
	

Tantilla diabola 
Thamnophis couchii gigas 

	
Thamnophis gigas 

Thamnophis sirtalis dorsalis 
	

Thamnophis dorsalis 
Virginia valeriae pulchra 
	

Virginia pulchra 

1 Rana capito would retain the subspecies R. c. aesopus and R. c. sevosa. Rana areolata would retain the sub-
species R. a. circulosa. 2 Arizona occidentalis would retain the subspecies A. o. candida, A. o. ebumata, and A. o. 
noctivaga. Arizona elegans would retain the subspecies A. e. philipi. 3 Diadophis amabilis would retain the sub-
species D. a. modestus, D. a. occidentalis, D. a. pulchellus, D. a. similis, and D. a. vandenburgii. Diadophis punctatus 
would retain the subspecies D. p. amyi, D. p. edwardsii, D. p. regalis, and D. p. stictogenys. 4 Pituophis catenifer 
would retain the subspecies P. c. affinis, P. c. annectens, P. c. deserticola, P. c. pumilis, and P. c. sayi. Pituophis 
melanoleucus would retain the subspecies P. m. lodingi and P. m. mugitus. 
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EVOLUTION OF 
ECOLOGICAL 

DIVERSIFICATION IN 
DESMOGNATHINE 
SALAMANDERS 

The 	salamander 	subfamily 
Desmognathinae, with three genera and 
14 species, is restricted to eastern North 
America. Communities of salamanders 
throughout much of this region contain a 
single species of Desmognathus, typi-
cally a "streamside" form, either D. fuscus 
or an ecological equivalent like D. 
apalachicolae, D. auriculatus, or D. 
brimleyorum (e.g., see Means 1975). 
These streamside species usually have 
an aquatic larval period of one year or 
less, generally 8-12 months as in D. fuscus 
(Wilder 1913; Organ 1961a; Danstedt 
1975; Juterbock 1990). Following meta-
morphosis the salamanders live in moist 
habitats along the edges of streams. 

In the southern Appalachian Moun-
tains, particularly the southern Blue Ridge 
Physiographic Province, additional 
desmognathine species occur and 
multispecies communities are the rule. 
Some of the species in these communities 
are streamside forms, including D. 
monticola, D. ochrophaeus, D. imitator, 
and D. santeetlah. However, these com-
munities also contain several ecologically 
specialized species — at one extreme the 
large, aquatic D. quadramaculatus and 
Leurognathus marmoratus, at the other 
the small, terrestrial D. aeneus and D. 
wrighti. 

The life histories of the two aquatic 
species are characterized by lengthy lar-
val periods of two years or more, followed 
by an aquatic (L. marmoratus) or semi-
aquatic (D. quadramaculatus) mode of life 
after metamorphosis (Martof 1962; Bruce 
1985, 1988). Desmognathus welteri, oc-
curring in the western Appalachians, is 
another large species with a long larval 
period and semi-aquatic habits after 
metamorphosis (Juterbock 1984). Its 
ecology and life history are not as well 
known as those of other species. 

In contrast, the two small, terrestrial 
species have no free-living aquatic larval 
stage (Organ 1961b; Harrison 1967). 
Desmognathus aeneus is usually found 
near seeps, but ranges far into the forest. 
Desmognathus wrighti is essentially a for-
est dweller, although it congregates in 
seeps in the colder months. 

Communities of desmognathine 
salamanders in the southern Blue Ridge 
usually contain three to five species,  

though in some areas six or even seven 
species may coexist, e.g., in the Mt. 
Rogers-Whitetop area of southern Vir-
ginia (Organ 1961a) and in the Great 
Smoky Mountains (Huheey 1966; Tilley et 
al. 1978; Tilley 1981). A remarkable com-
munity of desmognathines occurs in the 
southern Nantahala Mountains, in the 
drainage basin of the Nantahala River in 
southwestern North Carolina, where six 
species are found: Leurognathus 
marmoratus, Desmognathus 
quadramaculatus, D. monticola, D. 
ochrophaeus, D. aeneus, and D. wrighti. 
This is the only documented locality where 
the two most aquatic species (L. 
marmoratus, D. quadramaculatus) and the 
two most terrestrial species (D. aeneus, D. 
wrighti) coexist with one another and with 
the streamside species D. monticola and 
D. ochrophaeus. 

Perhaps the most interesting relation-
ship involves D. aeneus and D. wrighti, 
which were first reported in sympatry in 
the region by Tilley and Harrison (1969). 
Although the latter species is not abun-
dant in the southern Nantahalas, it seems 
to be present throughout the upper 
Nantahala River drainage basin at eleva-
tions of 1000 m and higher. The degree of 
habitat overlap has not been quantified for 
D. aeneus and D. wrighti, although I have 
observed them in proximity to one another 
in forest floor habitats along the Nantahala 
River at elevations of 1000-1100 m. 

Is there anything about the southern 
Nantahalas which will account for the high 
diversity of desmognathines? One prob-
able contributing factor is climate. These 
are the southern-most high mountains of 
the Appalachians, with a maximum eleva-
tion of 1,676 m (5,499 ft) on Standing 
Indian Mountain. Temperatures are mod-
erate and precipitation is high, in fact the 
highest in eastern North America (Swift 
1987). The long-term (54-year) average 
precipitation at Mooney Gap (1,364 m 
elevation) on the Little Tennessee-
Nantahala Divide, is 2,362 mm (93 inches) 
per year. Precipitation is essentially non-
seasonal; the driest month is October (161 
mm), and the wettest is March (250 mm). 
This pattern appears to be typical for the 
southern Nantahalas. Climatic regimes in 
other areas of high desmognathine diver-
sity in the southern Appalachians are simi-
lar, though somewhat cooler and drier. 

The virtual restriction of the two most 
aquatic and two most terrestrial 
desmognathines to the southern Appala-
chians, and their coexistence only in the 
wet, mesothermal environment of the 
southern Nantahala Mountains, suggests 
that the evolution of aquatic as well as  

terrestrial adaptations in the subfamily 
have been largely confined to moist, stable, 
montane environments, where high pre-
cipitation provides appropriate stream and 
forest environments for speciation and 
ecological diversification. Even small 
streams of the southern Blue Ridge ex-
hibit essentially permanent flow regimes, 
thus providing reliable habitats forstream-
dwelling salamanders having long larval 
periods. At the same time, high moisture 
conditions prevail throughout the forest, 
providing favorable habitats on the forest 
floor for even the tiniest terrestrial 
salamanders. 

The broad distribution of streamside 
desmognathines in eastern North America, 
including the Appalachians, suggests that 
this mode of life represents the ancestral 
adaptive zone of the subfamily, and that 
the subfamily had its origins as a stream-
side taxon throughout the upland sections 
of the eastern half of the continent. 

The aquatic modes of life shown by L. 
marmoratusand D. quadramaculatusmay 
represent derived life histories. I view 
these species as specialists; their lengthy 
larval phases, large metamorphic sizes, 
and large adult sizes are seen as derived 
rather than ancestral character states, 
evolved in the unique, restricted ecologi-
cal theater of the southern Appalachians. 
Likewise, D. aeneus and D. wrighti have 
derived life histories, evolved in the same 
environment as that of the aquatic spe-
cies, but showing exactly the opposite 
trends, leading to direct development and 
miniaturization. Hairston (1986, 1987) 
demonstrated experimentally that preda-
tion and, to a lesser degree, competition 
can account for the observed spacing of 
species on the aquatic-terrestrial habitat 
gradient in the southern Appalachians. In 
extending the argument to an evolution-
ary time scale, Hairston accepted Dunn's 
(1926) and Wake's (1966) views that 
adaptive radiation in desmognathines has 
proceeded unidirectionally from the large 
aquatic species to the small terrestrial 
forms; he identified predation as the main 
selective factor driving the process. 
Whether the predation theory can account 
for the evolutionary diversification of 
streamside ancestors in both the aquatic 
and terrestrial directions, simultaneously, 
remains an open question. 
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New Publication Due Fall 1991 

Contributions in Herpetology 
published by the 

Greater Cincinnati Herpetological Society 
The Greater Cincinnati Herpetological Society will be publishing a book entitled Contributions in Herp-

etology in the Pall. This publication is a compilation of an estimated 16 herpetological papers, covering a diversity 
of topics, and written by over two dozen authors. Moreover, the Society is dedicating this publication to Roger 
Conant and Hobart M. Smith in recognition of their life-long contributions to the field of Herpetology. 

Specifications: softbound, approximately 125 pp., color cover photos. black and white in-text photos, tables, 
and an index of scientific names. 

Authors and subjects include: Jose L. Camarillo-R. and Hobart M. Smith (the amphibians and reptiles of 
the state of Mexico); David Chiszar, Scott A. Weinstein, and Hobart M. Smith (venom yield of Boiga irregularis); 
Roger Conant (presumed population status of various Agkistrockm species); James L. Glenn, Robert Nohavec. 
and Louis POITaS (venom toxicity of Hydrodynastes gigas); William K. Hayes. David Duvall, and Gordon W. Schuett 
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provided access to unpublished climato-
logical records. 
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Table 1. Capture and parturition dates of Thamnophis sirtalis and Thamnophis elegans under different treatment 
conditions. 	(A) anesthesia only, (I) anesthesia and transmitter implantation, (C) control. 	Anesthesia and 
implantation procedures took place on 18 and 19 June 1988. 

Species Treatment SVL Capture Date Parturition Date Litter Size 
(mm) 

T. s. A 540 17 May 12 July 10 

T. e. A 475 12 May 11 July 9 

T. s. I 550 25 May 20 July 13 

T. e. 520 17 May 13 July 10 

T. s. 580 18 May 12 July 11 

T. G. 535 17 May 6 July 9 

T. e. 590 4 June 22 July 9 
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ANESTHESIA AND TRANS- 
MITTER IMPLANTATION 

EFFECTS ON GRAVID 
GARTER SNAKES 

(THAMNOPHIS SIRTALIS 
AND T. ELEGANS) 

Radiotelemetry is being used with in-
creasing frequency in the study of snake 
ecology (e.g. King and Duvall 1990; 
Charland and Gregory, In Press). Its utility 
rests, in part, on the assumption that nei-
ther the transmitter nor the implantation 
technique affect the behavior of the ani-
mal. The simplest method of placing a 
transmitter into a snake is through force-
feeding. However, there is evidence that 
force-feeding transmitters to snakes 
causes a "feeding effect," in which the 
animal shows reduced movement similar 
to that found following the ingestion of 
food items (Fitch 1987). In addition, some 
snakes show a thermophilic response fol-
lowing feeding (Lillywhite 1987, 
Lutterschmidt and Reinert 1990) and 
transmitter ingestion may confound stud-
ies of thermoregulation. 

Recently, surgical implantation of 
transmitters has become common and a 
number of anesthetics have been used in 
these procedures (e.g., ketamine, 
Weatherhead and Anderka 1984; 
methoxyflurane, Aird 1986; halothane, 
Larsen 1987). However, there is little 
information on the long term effects of 
these implantation techniques. 

Gravid females of viviparous species 
would seem to be particularly vulnerable 
to side effects not only from the anes- 

thetic, but also because the mass of the 
transmitter may interfere with the devel-
oping embryos. As part of a larger study 
on thermoregulation by gravid garter 
snakes (Thamnophis), I collected data on 
the effects of anesthesia and surgical im-
plantation on gestation. 

Gravidfemale I sirtalis and T. elegans 
were collected by hand on the Creston 
Valley Wildlife Management Area, 
Creston, B.C. (49° 6' N, 116° 31' W, el-
evation 1700 m). The animals were housed 
in plastic shoeboxes with water provided 
ad libitum. The shoeboxes sat on a con-
crete floor and were never exposed to 
direct sunlight. Heat was provided by a 
heating pad placed so that one-quarter of 
the floor area of each box was heated. 

A complete experimental design that 
would allow me to examine each aspect of 
the implantation prodecure and any inter-
actions would require a considerable 
number of gravid females. For my pur-
poses, I was interested only in whetherthe 
implantation procedure, as a whole, dis-
rupted gestation and I chose a simpler 
design using fewer snakes. My original 2 
conditions were 1) anesthesia and trans-
mitter implantation, and 2) control (no 
anesthesia or implantation). In addition, I 
attempted to look at the effect of anesthe-
sia alone by adding a third group consist-
ing of animals that had been anesthetized 
only. I, therefore, had 2 studies with a 
common control. Since these studies do 
not represent a complete experimental 
design, the results must be interpreted 
cautiously. 

The animals were assigned randomly 
(within species) to one of the three treat-
ments: anesthesia only, anesthesia and 
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transmitter implantation, or control. The 
anesthetic used was methoxyflurane (Pit-
man-Moore, Inc., Washington Crossing, 
NJ)following the procedure of Aird (1986). 
A small volume of methoxyflurane was 
placed on a gauze pad by inverting the 
bottle once. The pad was placed in a 
capped 750 ml jar with the snake. Anes-
thesia was generally complete within 5 
min, as shown by the flaccid appearance 
of the snake and the lack of a righting 
reflex. Recovery usually took from 1-2 h, 
at which time the snakes appeared to be 
behaving normally. 

The transmitters used for implanta-
tion were models of those that I used for 
monitoring free-ranging gravid females 
(Custom Telemetry and Consulting, Inc., 
Athens, GA). The models were con-
structed of modelling clay and measured 
8mm x 22 mm with a 12.7 cm whip an-
tenna of flexible, plastic coated wire. The 
assembly was sealed in Plasti-Dip (PDI, 
Inc., Blaine, MN) and had a mass of ca. 4 
g upon completion. 

Following anesthesia a vertical inci-
sion was made in the snake's side anterior 
to the mass of developing embryos and 
the body of the transmitter inserted poste-
riorly. The transmitter was then mas-
saged under the rib cage to lie 
extraperitoneally. The antenna was seated 
by running a 2 mm diameter plastic tube 
under the skin anterior to the incision and 
then sliding the antenna into it. The plastic 
tubing was then withdrawn through a small 
incision made at its anterior end leaving 
the antenna lying straight along the side. 
All incisions were then closed using 3-0 
chromic sutures. The entire procedure 
typically took 20 min, including anesthe-
sia. 

Anesthesia and implantatiion of trans-
mitters took place on 18 and 19 June 
1988. This corresponded with the implan-
tation of functioning transmitters into free-
ranging study animals that were at a simi-
lar stage of gestation. Table 1 shows the 
parturition dates and litter sizes for T. sirtalis 
and T. elegans in the different treatments. 
There were no apparent differences in the 
parturition dates related to treatment and 
there were no stillbirths or obvious devel-
opmental anomalies among the neonates. 

Parturition dates of captive animals 
were earlier than for snakes in the wild by 
2-4 weeks, possibly because of the con-
stant availability of a heat source in captiv-
ity. During the summer of 1988 parturition 
in the wild took place in the second and 
third weeks of August. One observation 
suggests that snakes in the wild were 
unaffected by the transmitter implantation 
technique. On 7 August I recaptured a  

gravid T. elegans that I was monitoring in 
the field (original capture, anesthesia, and 
implantation 9 July, release 12 July) be-
cause her transmitter had slipped outfrom 
under her ribs and appeared to be causing 
an abrasion. I returned her to the labora-
tory, anesthetized her and adjusted the 
transmitter position. On 12 August, just 
before release, she gave birth to a litter of 
eight neonates. There were no stillbirths 
or obvious developmental abnormalities. 

These limited data suggest that this 
transmitter implantation technique may 
not interfere with the gestation of T. sirtalis 
and T. elegans. However, these data do 
not address the possibility that implanta-
tion influences aspects of the animal's 
physiology or behavior other than gesta-
tion, or that there may be long-term effects 
that do not manifest themselves until after 
the transmitter has been removed and the 
snake released. Given the popularity of 
radiotelemetry as a technique in snake 
ecology, this is an area in which much 
more work needs to be done. 
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SOFT PLASTRA OF ADULT 
MALE SEA TURTLES: AN 
APPARENT SECONDARY 

SEXUAL CHARACTERISTIC 

In contrast to many turtle species, 
chelonid sea turtles do not exhibit sexual 
size dimorphism (Carr 1952; Pritchard 
1979). However, chelonid sea turtles do 
have several sexual dimorphisms (Carr 
1952; Pritchard 1979) that appear to facili-
tate successful mating. Adult males have 
long prehensile tails with a heavy terminal 
nail in contrast to adult females whose 
tails barely reach the rear margin of the 
carapace. The claws on the front flippers 
of adult males are longer and more strongly 
curved than those of adult females. Addi-
tionally, the posterior portion of the cara-
pace of adult females is commonly more 
rounded than that of adult males. Collec-
tively, these morphological characteris-
tics enhance a male's ability to success-
fully mount a female. These secondary 
sexual characteristics also provide a 
means by which investigators can sex 
adult chelonid turtles and thus, are of 
importance to population studies. 

We have observed what we suspect 
is an additional secondary sexual charac-
teristic in chelonid sea turtles. Figure 1 a 
shows the plastron of an adult male log-
gerhead, Caretta caretta, captured in the 
Cape Canaveral ship channel during April 
of 1983. The scutes on the medial portion 
of the plastron are relatively soft, lacking 
the hard cornified layer and exposing rela-
tively soft and leathery epidermal tissue. 
These soft areas do not appear to be skin 
separating the scutes, such as that seen 
in musk turtles, Sternotherusspp. Rather, 
these areas appear to be scutes which 
lack a cornified surface. 

We initially observed soft plastra on 
adult-sized male loggerheads (straight 
carapace lengths of 80 cm or greater) that 
were captured by trawling (as described 
by Henwood 1987) in the Cape Canaveral 
ship channel from 13 April 83 through 19 
April 83. The soft areas of the plastra 
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varied in size, the smallest comprising the 
medial area of the anal scutes (Fig. 1 b), 
whereas the largest included the medial 
portion of the entire plastron (Fig. 1 a). 
While a complete survey was not taken of 
the 73 adult-sized males captured during 
the trawling, soft plastra appeared to be 
prevalent, but a well cornified plastron 
was noted for one adult-sized male 
(straight carapace length of 97.3 cm). All 
immature loggerheads (n=17) and 
adult-sized female loggerheads (n=5) 
captured during the trawling had 
well-cornified plastra. 

We initially suspected that these soft 
areas may have resulted from abrasions 
during recent matings. However, several 
of the turtles had barnacles growing on 
these areas (Fig. 1 b) suggesting that they  

had not been abraded by recent mating. It 
is possible, however, that barnacles may 
have grown on the plastra since the last 
mating. 

Soft plastra have also been observed 
on adult male loggerheads from the wa-
ters of Heron Island Reef on the southern 
portion of the Great Barrier Reef (Colin 
Limpus, Queensland National Parks and 
Wildlife Service, pers. comm.). We have 
also observed soft plastra on adult male 
black turtles, Chelonia agassizi, that were 
captured off the coast of Michoacan, 
Mexico, near Playa Colola during Novem-
ber of 1989 (n=11). Adult female black 
turtles (n=8) captured in the same area 
had well-cornified plastra. Additionally, 15 
adult male Kemp's ridleys, Lepidochelys 
kempi, maintained in captivity in Texas  

and on the Cayman Islands had soft plastra 
(Fig. lc). Five of these males were main-
tained in separate tank and thus had no 
opportunity to mate. The 15 adult female 
Kemp's ridleys at those same facilities all 
had well-cornified plastra (Fig. 1d). The 
plastra of the adult male Kemp's ridleys at 
Cayman Turtle Farm, Ltd., remained soft 
over a 14 month period. To date, there 
have been no published reports describ-
ing plastra of male Kemp's ridleysfromthe 
wild. However, soft plastra are apparent 
in a published photo of a male olive ridley, 
Lepidochelys olivacea, captured off the 
coast of California (Hubbs 1977) and in 
the photo of a male olive ridley (Fig. 1 e) 
captured off Oaxaca, Mexico (photo cour-
tesy of John Hendrickson, University of 
Arizona). 

We speculate that soft plastra could 
enhance a male's mating ability by in-
creasing tactile sensation and/or by de-
creasing slippage during mounting. The 
lack of a soft plastron on one adult-sized 
male loggerhead captured in the Cape 
Canaveral ship channel suggests that soft 
plastra may not be exhibited by all adult 
males, that they may be temporary phe-
nomena, or that some of the adult-sized 
loggerheads we observed may have been 
sexually immature. It is conceivable that 
soft plastra occur only on males that are 
reproductively active. Multiannual repro-
ductive cycles are well documented for 
female sea turtles (Carr 1952), but only a 
few studies have addressed reproductive 
cycles in male sea turtles (Limpus 1985; 
Wibbels et al. 1987; Wibbels et al. in 
press). Those studies suggest that while 
many adult loggerhead appear to be re-
productively active on an annual basis 
(Limpus 1985; Wibbels et al. 1990), some 
may not be reproductively active during a 
given breeding season (Wibbels et al. 
1987). Future observations are required 
to determine if soft plastra 1) are of signifi-
cance to sea turtle reproduction, 2) occur 
in other sea turtle species, and 3) occur on 
a temporary or permanent basis. 
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AN INTERSPECIFIC 
SATELLITE PAIR 

ASSOCIATION BETWEEN 
HYLA CHYRSOSCELIS AND 

HYLA VERSICOLOR 

Although morphologically similar, the 
two species of the gray treefrog complex 
can be separated on the basis of chromo-
some number (Hyla chrysoscelis: 2n = 24; 
H. versicolor. 4n = 48; Wasserman 1970). 
The two species also differ in the pulse 
rate of the mating call with the pulse rate 
of H. versicolor being slower than H. 
chrysoscelis when both species call in the 
same chorus (Zweifel 1970; Jaslow and 
Vogt 1977). Although both species may 
occur sympatrically (Johnson 1966; Ralin 
1968; Zweifel 1970; Jaslow and Vogt 1977; 
Bogart and Jaslow 1979; Hillis et al. 1987; 
Johnson 1987; Little et al. 1989), there are 
no reports of behavioral interactions be-
tween the two species in the field. We now 
report the occurrence of H. versicolor 
from western Tennessee and apparent 
differences in habitat preferences between 
H. versicolor and H. chrysoscelis. We also 
report an apparent satellite association 
between an adult male of H. chrysoscelis  

and an adult male of H. versicolor. 
The study site is located ca. 20 km 

north of Memphis, Tennessee on the 
Memphis State University Meeman Bio-
logical Field Station (=field station) ca. 5.4 
km east and 60 m above the banks of the 
Mississippi River. A population of H. 
chrysoscelis became established at the 
study site in 1987 when cattle tanks filled 
with water were placed next to a wooded 
area. Observations were made during the 
1988-90 breeding seasons when frogs 
were captured, weighed, marked, and re-
leased at the point of capture. 

Amplectant pairs were collected in 
1988 at oviposition sites (cattle tanks), 
placed in plastic containers filled with 6-8 
cm of pond water, and allowed to com-
plete oviposition. Eggs were incubated 
and hatched at room temperature, after 
which samples of tadpoles from each clutch 
were placed in 0.005% colchicine solution 
for 24 hr and chromosomes were pre-
pared from tadpole tail epithelia according 
to the procedure of Bogart (1967). During 
1989, chromosome counts were deter-
mined for adult male gray treefrogs 
sampled at another chorus site, a roadside 
ditch ca. 1.73 km NW of the field station. 
Heparinized whole blood (obtained by 
cardiocentesis) was transferred to culture 
vials containing 5 ml of McCoy's 5A me-
dium supplemented with 20% fetal calf 
serum, 0.1 ml of pokeweed mitogen, and 
0.1 ml solution of penicillin-streptomycin-
amphotericin B (antibiotic-antimycotic, 
GIBCO). Details of cell culture and har-
vest have been described previously by 
Beck and Mahan (1979). In addition to 
chromosome analyses, a representative 
sample of advertisement calls were re-
corded on a portable Panasonic tape re-
corder. Call differences between H. 
chrysoscelis and H. versicolor can be 
perceived by the human ear without 
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bioacoustical analysis if both species are 
heard together in the same chorus (Zweifel 
1970; Bogart and Jaslow 1979). 

Chromosomal analysis of tadpole tis-
sues from twelve clutches obtained from 
the field station revealed that all were 
diploid confirming our initial identification 
based on call parameters of males except 
for one (#65) that we identified as H. 
versicolor. Male #65 was captured on 
three of 18 nights at the field station during 
1988, the last being on 25 July during a 
chorus of 41 males. On this night (2300 h, 
24° C, > 95% humidity), after 3.9 mm of 
rain, we detected a satellite male (#139) 
crouched silently below calling male #65 
ca. 20 cm distant in a posture typical of 
satellite males observed in our population 
and elsewhere (Roble 1985). We sampled 
the chorus continuously from 2030 to 2300 
h prior to observing male #139 and did not 
observe him call earlier in the evening. 
Thus, it was unlikely that he was resting 
between calling activity. Additionally, the 
next nearest calling male to male #139 
(besides male #65), identified as H. 
chrysoscelis, was ca. 2 m distant so that 
male #139 was unlikely assuming satellite 
behavior in response to another nearby 
calling male. We also did not hear male 
#139 calling before we approached male 
#65 so our presence was not responsible 
for the quiet behavior of male #139. We 
first caught male #139 on 11 July and 
identified him as H. chrysoscelis based on 
call parameters. His SVL was 40.0 mm 
and mass was 5.0 g; SVL of male #65 was 
56 mm and mass was 11.2 g. The body 
size of male #139 suggested that this 
individual recently reached sexual matu-
rity because males in western Tennessee 
begin calling just before reaching 40 mm 
SVL (Ritke et al. 1990). Later during the 
evening of 25 July, male #65 was found in 
amplexus with female #131. We were 
unable to sample tadpoles from this clutch 
and thus could not determine species 
identity for this female; she was not cap-
tured again. 

Based on call parameters and chro-
mosome counts, our sample of gray 
treefrogs at the field station during 1988 
(204 males, 152 females) was comprised 
of H. chrysoscelis with one male identified 
as H. versicolor (male #65). The size 
relation between H. chrysoscelis and H. 
versicolor (male #65 was 3.0 mm longer 
in SVL than the largest H. chrysoscelis 
captured during the 1988 breeding sea-
son at the field station; see Ritke et al. 
1990) is similar to that reported for sympa-
tric populations in the midwestern United 
States where males of H. versicolor av-
erage larger than males of H. chrysoscelis  

(Jaslow and Vogt 1977; Bogart and Jaslow 
1979; Matson 1990). This relation, how-
ever, may not hold for other geographic 
areas (Ralin 1968). 

Chromosome counts of calling males 
(N = 8) sampled from the roadside ditch 
revealed that four were diploid (= H. 
chrysoscelis) and four were tetraploid (= 
H. versicolor). This agreed with our initial 
identification of these frogs based on call 
parameters. Although we did not perform 
a chromosome count of male #65 from the 
field station during 1988, his call pattern 
was similar to males of H. versicolor 
sampled from the roadside ditch during 
1989 that were identified by chromosome 
counts. 

The finding that satellite associations 
within the gray treefrog complex may be 
comprised of both species has not been 
previously reported. Such ascenario might 
lead to hybridization between H. 
chrysoscelis and H. versicolor if satellite 
males intercept gravid females as they 
approach calling males in order to initiate 
amplexus, as has been suggested for H. 
chrysoscelis (Roble 1985). 

A tentative distribution map for H. 
chrysoscelis and H. versicolor (Romano 
et al. 1987) indicated that H. versicolor 
did not occur in western Tennessee. Our 
chromosomal analyses, however, con-
firmed that both species are common 
below the bluffs of the Mississippi River 
and form mixed-species choruses. The 
chorus site along the roadside ditch is ca. 
3.0 km east of the Mississippi River and 
along with the surrounding forested ar-
eas, frequently floods during the spring 
rains (March-May). Based on auditory 
sampling of adult males along the road-
side ditch during 1990, H. versicolor 
comprised 20-60% of chorusing males. 
However, population estimates of H. 
versicolor from the f ield station and from 
three other chorus sites (described in 
Ritke et al. 1991) that are also located on 
the bluffs above the Mississippi River 
comprised <3.0% of the chorusing males. 
Apparently, H. versicolor prefers the 
bottomland conditions more characteris-
tic of the Mississippi River floodplain 
where moisture levels (standing water 
and humidity) are greater than on the 
surrounding bluffs. These observations 
agree with those of Ralin (1968) who 
found that H. versicolor preferred more 
humid conditions than H. chrysoscelis, 
even in the same habitat. Although such 
preferences may influence the local dis-
tribution of both species of gray treefrogs, 
it is unclear what effects such prefer-
ences may have on the overall geo-
graphic distribution of H. chrysoscelis  

and H. versicolor. 
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TECHNIQUES 

A SAFE AND SIMPLE 
METHOD OF BLOOD 
COLLECTION FROM 

RATTLESNAKES 

The collection of blood samples from 
living animals is a routine requirement of 
many research protocols. Cardiac punc-
ture is the most commonly used method 
for blood collection from living reptiles 
(Sooter 1955; Dessauer 1970; Branch 
1973; Cooper and Jackson 1981). How-
ever, this method carries the risk of mor-
tality from cardiac tamponade as a result 
of blood effusing into the pericardium 
(Coulson and Hernandez 1964; Wallach 
1971). It can also be difficult to master 
and, because of the need to work in the 
anterior region of the body, dangerous for 
the researcher sampling unanesthetized 
venomous snakes. 

Blood can also be collected from the 
caudal artery or caudal vein of lizards and 
snakes by inserting a needle through the 
mid-ventral region of the tail (Esra 1975). 

Collecting blood from caudal vessels is 
less dangerous for the animal and the 
investigator, but it too can be difficult to 
master because of variation in the location 
of vessels (Brazaitis and Watanabe 1982). 
Here we describe a safer, simpler and 
comparatively less traumatic method for 
collection of blood from the caudal ves-
sels of rattlesnakes. 

We restrain the snake in a squeeze 
box having one open end (modified from 
Quinn and Jones 1974) so that its tail 
remains outside the box. Any restraining 
method that leaves the rattle accessible 
would be suitable (e.g., Gillingham et al. 
1983; King and Duvall 1984). Blood col-
lection is made using a sterile, disposable 
1 cc tuberculin syringe fitted with a sterile 
disposable needle. We use a 21 G 1" 
needle for snakes over 60 cm total length 
and a 26 G 3/8" for smaller specimens. 
Larger bore needles are used whenever 
possible to improve flow rate and reduce 
damage to the rather large blood cells. 
The distal portion of the tail and proximal 
portion of the rattle is swabbed with 70% 
isopropyl alcohol. The needle is inserted 
at an obliquely posterior angle between 
the first and second proximal segments 
on the ventral side of the rattle (Fig. 1). 
This places the tip of the needle into the 
living tissue contained within the terminus 
of the proximal (basal) rattle segment. 
Gentle suction is created by very slowly 
pulling the syringe plunger. To achieve 
maximum blood flow, it is occasionally 
necessaryto reposition thetip of the needle 
in the tissue by rotating it, or slightly in-
creasing or decreasing the penetration 
until a caudal vessel is punctured. The 
greatest flow rates and yields are ob-
tained when the body temperature of the 
snake is relatively high (25 °  to 30°  C), and 
the tail is positioned lower than the rest of 
the snake's body. Warming the tail in the 
palm of the hand or briefly submerging it in 
warm water may also increase blood flow. 

After collection, the blood is immedi-
ately transferred to sterile blood tubes 
containing heparin or EDTA. To reduce 
damage to blood cells, the needle is re-
moved from the syringe before expelling 
the blood, and mixing is accomplished by 
gentle rotation (Kaplan 1968). In most 
cases clotting of the needle puncture oc-
curs very rapidly, but the clotting speed 
can be enhanced by briefly applying direct 
pressure to the puncture site with an alco-
hol swab. 

We have used this technique to col-
lect 64 blood samples from 52 timber 
rattlesnakes (Crotalus horridus) ranging in 
size from 43.6 cm to 126.8 cm in total 
length (70 g to 1680 g in body mass). 

Several snakes have been subjected to 
repeated sampling over the past two years. 
No visible injury or infection has been 
noted, and subsequently formed rattle 
segments appear to have developed nor-
mally. Using this method, we have drawn 
single sample volumes as large as 1.0 ml 
from adult C. horridus. However, we nor-
mally collect between 0.25 and 0.50 ml of 
blood in a single sampling. This technique 
should be suitable for most rattlesnakes 
that have a total length of greater than 45 
CM. 
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Flg.1. Location of needle Insertio n or collecting blood 
from the tail of rattlesnakes. The tip of the needle is 
inserted into the living tissue at the terminus of the 
proximal rattle segment 

HERPETOLOGICAL 
HUSBANDRY 

This section of Herpetological Review 
deals specifically with the husbandry of captive 
reptiles and amphibians. Articles conceming 
any aspect of successful exhibit design, tech-
niques for maintenance and breeding, egg in-
cubation, and rearing of the young are accept-
able based on the success of the husbandry 
program, the quality of written work, and the 
overall value of the presented materiel to the 
herpetological community. Reproductive ar-
ticles should stress the actual methods and 
specimen manipulation involved but may also 
include observations of behavior, growth, and 
statistical data. Of particular interest are re-
ports describing consistently 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 Lit-
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be reviewed by the Section Editor, are fre-
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Article. In order to reduce publication time, 
husbandry articles should be sent directly to the 
Section Editor, Lyndon A. Mitchell, Department 
of Reptiles and Amphibians, Dallas Zoo, 621 
East Clarendon Drive, Dallas, TX 75203, USA. 

CAPTIVE BREEDING OF 
THE TIMOR MONITOR 

(VARANUS TIMORENSIS 
SIMILIS) 

Varanus timorensis is a small monitor 
that ranges through northern Australia, 
New Guinea, and Timor; the subspecies 
V. t. similis occurs in northeastern Austra-
lia and southern New Guinea (de Bitter 
1981, Cogger 1983). Relatively little infor-
mation has been published concerning 
the reproductive biology of this species. 
This report describes reproduction in a 
captive group of three male and one fe-
male V. t. similis. Courtship and copula-
tion occurred in three consecutive years, 
and young were successfully hatched and 
raised from two of the three clutches of 
eggs that the female produced. 

Materials and methods 

Three wild-caught adult male and one 
female V. t. similis were obtained from 
animal dealers in 1980-81. The males 
measured approximately 210, 210, and 
220 mm in snout-vent length (total lengths 
510, 490, and 470 mm), and the female, 
210 mm (TL 515 mm). The lizards were 
maintained in a glass-fronted wooden ter-
rarium measuring 195 X 36 X 60 cm high. 
Branches and rocks were provided, and 
the cage floor was covered with newspa-
per, under which the lizards frequently 
hid. Water was available in a large, 
shallow pan, and a box of dry soil was 
present, into which the lizards occasion-
ally burrowed, and in which eggs were 
deposited. A single 60W incandescent 
bulb provided a hot-spot for basking, and 
the terrarium was also illuminated by a 
40W Vita-lite fluorescenttube. A variety of 
foods was provided, including crickets, 
small mice, whole fish, earthworms, and 
canned dogfood. The lizards were fed two 
to three times per week. Light cycle was 
ca.12L:12D, but this schedule was not 
rigorously maintained. Daily tempera-
tures were 26-30°C, with night tempera-
tures of 20-23°C. Conditions remained 
the same throughout the year. 

Eggs were removed within several 
hours of laying in each case and incu-
bated on a raised aluminum screen in a 
glass-covered 40 L aquarium with ap-
proximately 1 cm of water on the bottom. 
This tank was placed inside athermostati-
cally controlled wooden incubator, and 
the eggs were maintained at 90-100% 
humidity at a temperature of 28-30° C. 

Young were housed individually in 60 
L aquaria with newspaper substrate and 
cardboard tubes for shelter. Terrarium 
lighting and temperatures were similar to 
those for adults. The young were fed 3-4 
times per week on crickets, baby mice, 
earthworms, catfood, and small fish, with 
vitamin and mineral supplementation once 
weekly. 

Observations and discussion 

Although three male monitors were 
present in the group, only one male was 
observed copulating with the single fe-
male. This male, the largest and most 
heavily built individual, was clearly the 
dominant animal in the group. Not only did 
it appear to be the only male to success-
fully copulate, but it was also the most 
aggressive feeder, often driving the other 
lizards away from food. Moehn (1984) 
suggested that short-term pair-bonding 
may occur in V. timorensis; since in this 
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Table 1. Mating, egglaying, incubation and hatchling data for Varanus timorensis similis. 

1982 1983 1984 

Time of Mating Activity first week Jan.- 
first week Feb. 

first week Jan.- 
first week Feb. 

mid-Jan.- 
mid-Feb. 

Egglaying date 28 Feb.- 
1 March 

(overnight) 

27-28 Feb 
(overnight) 

15 March 
(afternoon) 

Number of eggs laid 5 5 5 

Number surviving 0 2 2 

Hatching date - 29,30 June 29 July, 
2 Aug. 

Incubation period (days) - 121,122 136,140 
Hatchling length (mm) 
Snout-vent 
Total 

- 
- 

63, 57 
90,87 

63,70 
90,92 

Hatchling mass (g) - 4.2, 4.1 5.3, * 

* Not weighed 

case the same male mated with the same 
female for three consecutive years, longer-
term bonding might also occur, at least in 
captivity. Alternatively, this male's mating 
success could simply be due to its domi-
nance in the social group. Auffenberg 
(1981) also reported pair-bonding in a 
varanid (V. komodoensis). 

Courtship and copulation were only 
observed during a short period in each 
year in which reproduction occurred (Table 
1). During each breeding period, the male 
was observed pursuing the female and 
repeatedly copulating with her throughout 
the day. Detailed data on mating behavior 
were not collected; however, Moehn (1984) 
published observations of courtship and 
copulation in this species. Observations 
of this group of V. timorensis support 
Moehn's (1984) conclusion that the 
breeding season is short in this species, 
and the fact that it occurred at the same 
time each year forthree consecutive years 
suggests that reproductive activity may be 
determined by an "internal clock", since 
conditions for this captive group did not 
vary throughout the year. The breeding 
period for this group coincided closely 
with that reported by Moehn (1984), who 
observed courtship and copulation be-
tween 9 and 20 February in a captive pair 
of V. timorensis. 

Prior to egglaying, the female monitor's 
stomach appeared swollen, but gravidity 
seemed to have little effect on her behav-
ior; each year, she remained active and  

fed normally up to the day of egglaying. 
Eggs were laid in dry soil, loosely covered, 
in each year. The female became very 
active and fed voraciously for several 
weeks after oviposition in each case. 

In each year, eggs that failed to de-
velop showed heavy fungal growth and 
collapsed within a week of laying. Young 
hatched in 1983 began feeding on small 
crickets five to six days after hatching; 
1984 young took crickets within a week of 
hatching. 

The times for egglaying for V. t. similis 
given here (Table 1) differ from those 
reported by de Bitter (1981) and Behrmann 
(1981) for V. t. timorensis (18 May, and 4 
and 6 September, resp.). Possibly, 
breeding habits are different for this sub-
species. The incubation periods reported 
here (Table 1) are within the range previ-
ously published for V. timorensis. Incu-
bation periods described by de Bitter 
(1981) were 135 and 140 days; 
Behrmann's (1981) eggs hatched after 93 
and 100 days; and Ruegg (1974) reported 
an incubation period of 139-140 days for 
V. t. 

All four young were healthy and feed-
ing well as of October 1986, but their 
growth to that time was slow. Of the two 
hatched in 1983, the larger measured ca. 
135 mm snout-vent (total length 340 mm, 
mass 47.9 g), and the smaller, 135 mm s-
v (TL 330 mm, mass 31.8 g). The larger of 
the two hatched in 1984 was 145 mm s-v 
(TL 365 mm, mass 32.4 g), and the smaller, 
140 mm s-v (TL 355 mm, mass 34.5 g). 
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LIFE HISTORY NOTES 

Life History Notes is analogous to Geographic 
Distribution. Individual notes should, with few 
exceptions, concern only one species, and 
authors are requested to choose a keyword 
which best describes the nature of their note 
(e.g., Reproduction, Longevity, Morphology, 
etc.). Figures are permissible to illustrate any 
data, but should replace words rather than 
embellish them. The section's intent is to con-
vey information rather than demonstrate prose. 
Articles submitted to this section will be re-
viewed and edited prior to acceptance. 

Standard format for this section is as 
follows: SCIENTIFIC NAME (in caps), COM-
MON NAME (lower case, in parentheses) as it 
appears in Collins (1990. Standard Common 
and Current Scientific Names for North 
American Amphibians and Reptiles, 3rd ed., 
Herp. Circ. 19:1-41), KEYWORD (in caps). 
DATA on the animal. Place of deposition or 
intended deposition of specimen(s), and cata-
log number(s). Then skip a line and close with 
SUBMITTED BY (Name(s) in caps, and 
address(es) in full). (NCN) should be used for 
common name where none is recognized. Ref-
erences may be briefly cited in text (refer to a 
recent issue for citation format). 

ANURA 

BUFO BUFO (European Common Toad). 
REPRODUCTIVE MORTALITY. The 
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breeding season of Bufo bufo in southern 
England may be as short as two or three 
weeks and, on any one night over the 
course of the season, there may be as 
many as five males for every female. 
Males obtain mates by searching for un-
paired females and by attempting to dis-
place males already engaged in amplexus 
with females (Davies and Halliday 1978. 
Nature 274:683; 1979. Anim. Behay. 
27:1253). We observed mating behavior 
in a population of Bufo bufo breeding in a 
small culvert connected to Willen Lake in 
Milton Keynes, Buckinghamshire, En-
gland, on 9 and 10 March 1985. Mating 
activity at this site was especially con-
spicuous due to the presence of large 
"mating balls" of writhing toads on the 
substrate of the culvert. We removed eight 
balls from the water, and determined the 
sex composition of each. Each ball con-
sisted of a single female toad surrounded 
by from five to fourteen males (mean 
number of males = 9). Three of the eight 
females were dead. In one case, a string 
of spawn extended from the cloaca of the 
dead female. Similar sex-differential mor-
tality has been reported in the frog Rana 
sylvatica (Phillips and Wade 1990. Herp. 
Rev. 21:59). 

On 10 March we attempted to count 
the total number of adult toads present in 
the culvert. Onlythree females were found 
(all alive), all at the center of mating balls. 
Thirty males were counted in mating balls, 
and at least 30 single males were ob-
served. We thus estimate the operational 
sex ratio to be highly skewed towards an 
excess of males. We counted no more 
than 10 strings of spawn in the culvert over 
the duration of the breeding season, f ur-
ther evidencefor a preponderance of males 
at this site. 

Whether mating balls are the cause 
of female mortality or whether they simply 
form around dead females is unclear. 
However, if the former is the case, mortal-
ity due to intense competition among males 
may represent a significant cost of repro-
duction for female Bufo bufo. It may also 
have a severe negative effect regarding 
population survival, especially for popula-
tions of relatively small size. 

Submitted by PAULA. VERREL and 
NORAH R. MCCABE, Department of 
Ecology and Evolution, University of Chi-
cago, 940 E. 57th Street, Chicago, IL 
60637, USA • 

BUFO PUNCTATUS X BUFO 
RETIFORMIS (Red-spotted Toad, 
Sonoran Green Toad). NATURAL HY-
BRIDIZATION. Hybridization in nature is 

widespread among bufonids (Sullivan 
1986. J. Herpetol. 20(1):11-21). However, 
few natural hybrids have been observed 
in the B. punctatus group (Ferguson and 
Lowe 1969. Amer. Midl. Nat. 81(2):435-
466). Herein we report the discovery of a 
natural hybrid between B. punctatus and 
B. retiformis. 

On 21 July 1986, while road-riding on 
Route 15, 6.9 mi. NE of Quijotoa, Pima 
Co., Arizona, the first author discovered a 
hybrid female (Fig. 1) along the edge of a 
rain-formed pool. Using the following 
measurements of SVL (68.3 mm), tibia 
length (25.1 mm), parotoid length (9.5 
mm), parotoid width (6.8 mm), eyelid length 
(7.8 mm), postorbital crest (POC) length 
(7.1 mm), and POC to POC distance (20.5 
mm), we calculated five ratios and com-
pared these to Ferguson and Lowe's (op. 
cit.) ratios for pure B. punctatus and B. 
retiformis, two likely candidates for the 
parent species. The presumed hybrid was 
intermediate to B. punctatus and B. 
retiformis in three of the five ratios (tibia 
length/parotoid length, 2.64; parotoid 
length/eyelid length, 1.22; and parotoid 
length/parotoid width, 1.40). SVUparotoid 
width (10.98) was closer to B. punctatus 
while SVL/POC to POC (3.33) was closer 
to B. retiformis. Two other potential parent 
species, B. alvarius and B. cognatus, were 
eliminated because the presumed hybrid 
was: 1) dissimilar in body color; 2) lacked 
both warts on the legs and white warts at 
the angle of the jaw; and, 3) differed in 
cranial crest structure. 

Figure 1. A natural hybrid between B. 
punctatus and B. retiformis. 

Ferguson and Lowe (op. cit). crossed 
B. punctatus and B. retiformis in the labo-
ratory and obtained metamorphosed off-
spring. However, until the discovery of this 
specimen, no natural hybrids were known. 
Although these parent species differ eco-
logically and behaviorally in zones of sym- 

patry, hybridization might occasionally 
occur in high-density heterospecific 
breeding aggregations in which males may 
adopt alternative reproductive tactics such 
as active-searching or satellite behavior. 

Submitted by R. W. BOWKER, 
Glendale Community College, Glendale, 
AZ 85301, USA, and B. K. SULLIVAN, 
College of Arts and Sciences, Arizona 
State University, P.O. Box 37100, Phoe-
nix, AZ 85069-7100, USA • 

RANA TEMPORARIA (Common Frog). 
MASS MOVEMENT. Rana temporaria has 
a great tolerance of cold and breeds ear-
lier in the year than any other amphibian; 
breeding migrations can sometimes in-
volve mass movement (Fuhn 1960. Am-
phibia. Ed. Acad. R.P.R., Bucharest. 288 
pp; Smith 1969. The British Amphibians 
and Reptiles. Collins, London). 

On 24 April 1986 at 1200 h, a mass 
movement of this species was observed 
at Cimpusel (1300 m alt.), on the East Jiu 
Valley, Retezat Mountains, Hunedoara 
Department, Romania. The snow was ca. 
1 m high and air temperature was 16° C. 
At an elevation of 100 m on the other (and 
unshaded) side of the river, the snow was 
completely melted and active adders 
(Vipera berus) were observed. The warm 
air produced a rapid snow melt, especially 
around trees, fences, and paths. In this 
area, frogs were observed emerging from 
hibernacula and jumping towards the 
nearby stream. The area from where the 
frogs appeared was ca. 200 m 2, situated 
10-20 m from the stream. Emergence 
from hibernation coincided with an in-
crease in air temperature by noon; night-
time temperatures were below 0° C. The 
only observed breeding site was ca. 250 
m downstream; ca. 20 animals were ob-
served, mostly males. An amplexing pair 
was found close to the stream, resting on 
ice. When observed, the female started to 
creep and jump towards the stream. 

The movement of frogs was in one 
direction and appeared synchronous, 
lasting only 30-40 min. Their slow pace 
may have been caused by the ice sub-
strate and their emaciated condition. Af-
ter reaching the stream they were carried 
away by the stormy waters and lost from 
sight. Four km downstream, in a clearing 
free of snow, a number of egg masses and 
tadpoles of Rana temporaria were ob-
served. 

Voucher specimens were deposited 
in the collection of the Deva Museum, 
Deva, Romania. 

Submitted by COGALNICEANU 
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DAN, Department of Ecology, Faculty of 
Biology, University of Bucharest, Splaiul 
Independentei 91-95, 76201 Bucharest, 
Romania 	 fra 

CAUDATA 

PLETHODON VEHICULUM (Western 
Red-backed Salamander). REPRODUC-
TION. Although Carl (1943. Brit. Colum-
bia Prov. Mus. Handbook, No. 2:1-62) 
reported a clutch/nest site of P. vehiculum 
from British Columbia, and two clutches 
have been reported from a single site in 
Oregon by Hanlin et al. (1979. J. Herpetol. 
13(2):214-216), no natural nest sites of 
this species have been documented for 
Washington state. On 13 May 1989 such 
a nest site with a recently deposited (no 
embryos present) clutch was discovered 
on a N-facing slope (ca. 45° grade) inclin-
ing toward Dalco Passage (ca. 300 m 
distant) in an old-growth stand of mixed 
conifers and maples at Point Defiance 
Park, Tacoma, Pierce Co., Washington 
(T.21N., R.2E., Sec. 15). Two adult P. 
vehiculum (SVL = 52.5 mm female, 45.0 
mm male) were in attendance. Both adults 
were close to the clutch, one within ca. 3 
cm; however, sexes were not noted at 
collection. 

Carl (1943) provided little detail and 
no quantitative data concerning the British 
Columbia nest site. However, the detailed 
report of Hanlin et al. (op. cit.) provides for 
interesting contrasts between the Oregon 
and Washington sites. Though no infor-
mation provided by the Point Defiance 
nest site contradicts their determination of 
a Mode III reproductive strategy for P. 
vehiculum, no stream or seep occurs within 
the immediate proximity of the Washing-
ton site and no rocks were present as 
reported in association with the Oregon 
site. 

The clutch was deposited directly on 
the substrate under a large (150 x 50 x 10 
cm), oblong and irregular shaped bark 
slab of Douglas fir (Pseudotsuga 
menziesii), bark side up. Substrate was 
moist loamy soil, mixed with Douglas fir 
and hemlock (Tsuga sp.) needles and 
other organic debris. The opaque outer 
envelope exhibited reddish-brown adher-
ing soil particles from the substrate; the 
living ova were yellowish-cream in color, 
the individual ova envelopes transparent. 

Consisting of 11 ova, this clutch is the 
numerically largest naturally deposited 
clutch yet reported for P. vehiculum. 
Overall, the clutch measured 14 x 11 mm 
with the outer envelope intact. Various 
measurement ranges (in mm) of the ova, 
after 11 months of preservation in 10%  

isopropanol, are as follows (means in 
parentheses): greatest ovum length with 
individual gelatinous envelope, 5.1-6.1 
(5.5); greatest ovum length not including 
individual envelope, 4.3-5.0 (4.7); great-
est ovum width with individual envelope, 
4.3-5.2 (4.7); greatest ovum width without 
individual envelope, 3.7-4.9 (4.2); great-
est distance from ovum to outer edge of 
individual gelatinous envelope while sus-
pended in fluid, 1.0-2.5 (1.7). 

Observations of parental brooding 
behavior were attempted in the laboratory 
(19-20.5° C) at irregular intervals from 
(2100 h) 13 May 1989 until (1230 h) 18 
May 1989 by which time the eggs (still in 
the outer envelope) had begun to exhibit 
indications of spoilage. Only the female 
was recorded to coil about the eggs. No 
brooding behavior per se was observed 
after approximately 1100 h 14 May 1989. 

Sympatric invertebrates observed or 
collected at the site included slugs 
(Ariolimaxcolumbianus), carabid beetles, 
terrestrial isopods (Oniscus sp.), and centi-
pedes (Scolopocryptops sexspinosus). The 
presence of small invertebrates at the site 
may indicate a nest site choice providing 
a food supply for brooding adults, as dis-
cussed by Hanlin et al. (op. cit.). 

Voucher specimens, including the 
adults, will be deposited in the James R. 
Slater Museum of Natural History (Acces-
sion #: BRN0142). We thank E. L. 
Karlstrom and D. R. Paulson for reviewing 
the manuscript. 

Submitted by BRADFORD 
NORMAN and MELISSESWARTWOOD, 
do Herpetological Lab, James R. Slater 
Museum of Natural History, University of 
Puget Sound, 1500 North Warner, 
Tacoma, WA 98416, USA 

HEMIDACTYLIUM SCUTATUM (Four-
toed Salamander). PREDATION. Ernst 
and Barbour (1989. Snakes of Eastern 
North America. George Mason University 
Press, Fairfax, Virginia. 282 pp.) summa-
rized food habits of the pigmy rattlesnake, 
Sistrurus miliarius, and included frogs, 
toads, lizards, snakes, nestling birds, and 
mice as vertebrate prey. Although some 
prey is ambushed, Ernst and Barbour (op. 
cit.) suggested that most are actively 
sought. We report on the four-toed 
salamander, H. scutatum, as a new prey 
item of S. m. streckeri from Arkansas. 

On 17 October 1990, one of us (BGC) 
came upon a snake/salamander interac-
tion in an area marked 'Wildlife Habitat 
Zone" in the Ouachita National Forest, 
Garland Co., Arkansas, just north of Na-
tional Forest Road 384 (T.3S., R.22W., 

Sec. 32). The encounter was observed at 
1115 h; the sky was clear, and the air 
temperature was ca. 24° C. The rattle-
snake (a male, 408 mm SVL) was posi-
tioned in a very tight S-shape with its snout 
less than 25 mm from the right lower side 
of the salamander's trunk. The salamander 
(a female, 35 mm SVL) was slowly twitch-
ing its arms, legs, and tail, although the 
trunk and head remained still. Following 
these observations, both animals (Arkan-
sas State University Museum of Zoology 
16836 - snake; ASUMZ 16838 -
salamander) were collected; the 
salamander died within five minutes after 
being placed in a plastic bag. The 
salamander was examined after fixation 
and revealed a 4 mm circular region of the 
lower right abdomen that was translucent 
compared to the surrounding tissue and 
suggests a possible site of envenomation. 

Submitted by STANLEY E. TRAUTH, 
Department of Biological Sciences, Ar-
kansas State University, State University, 
AR 72467, USA, and BETTY G. 
COCHRAN, Caddo Ranger District, P.O. 
Box 369, Glenwood, AR 71943, USA • 

TESTUDINES 

CLEMMYS GUTTATA (Spotted Turtle). 
SIZE MAXIMA. An unusually large 
Clemmys guttata was captured April 1990 
in a small pond in North Hampton, New 
Hampshire 0.3 miles E of U.S. Route 1 on 
Route 101 D. The CL = 13.64 cm. Conant 
(1975. A Field Guide to Reptiles and Am-
phibians of Eastern and Central North 
America. Houghton Mifflin Co., Boston. 
429 pp.) lists the record at 12.7 cm. No 
record of a larger specimen could be lo-
cated. 

The turtle was kept as a "pet" by a 
young man who presented it to a wildlife 
rehabilitator in September 1990 when the 
turtle demonstrated advanced symptoms 
of starvation. The turtle died within 24 h. 
The turtle was donated to the Museum of 
Comparative Zoology, Cambridge, Mas-
sachusetts (MCZR176001) where the CL 
was verified by Jose P. Rosado, Collec-
tion Manager. 

Submitted by DAVID B. TAYLOR, 
P.O. Box 263, Byfield, MA 01922, USA• 

GOPHERUS POLYPHEMUS (Gopher 
Tortoise). DRINKING BEHAVIOR. Vari-
ous drinking behaviors have been de-
scribed for tortoises inhabiting dry envi-
ronments. Auffenberg (1963. Anim. Behay. 
298(11):72-73) described how 
Psammobates tentorious, Kinixys 
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"buil 	- 

Figure 1. Gopher tortoise drinking at entrance 
to burrow . 

homeana, and Homopus areolatus use 
their unique shell shape and behavior of 
lifting the shell with the hind legs to direct 
water flow toward the front of the shell and 
the head. Desert tortoise (Gopherus 
agassizii) drinking was described by 
Luckenbach (1982. In R. B. Bury (ed.), 
North American Tortoises: Conservation 
and Ecology. USFWS Res. Rpt. No. 12:1-
37). The only observation of drinking in 
this species is from puddles or springs; 
similar descriptions have been found in 
the literature for the Gopherus polyphemus 
or other species in the genus. We have 
observed gopher tortoises drinking from 
temporary ponds as they foraged after 
heavy rains. Temporary pools are uncom-
mon in the sand hill habitat of this species 
except possibly during the rainy season. 

Our initial observation of drinking be-
havior in Gopherus polyphemus was of a 
newly captured tortoise from recently de-
stroyed sand dunes in St. John's Co., 
Florida. It was observed drinking at the 
mouth of its newly constructed burrow at 
the beginning of a heavy rain. Since that 
observation, we have observed this be-
havior on more than 30 occasions overthe 
past four years. We have been able to 
entice tortoises into drinking at the mouth 
of the burrow when soil conditions were 
dry and it had not rained for at least ten 
days. Under normal circumstances, when 
the tortoise is approached while it is near 
the burrow's entrance, it retreats immedi-
ately. However, the tortoise appeared 
oblivious to human presence when drink-
ing. 

When we have observed the tortoise 
drinking at the beginning of rain storms (n 
= 11) and when the burrow mouth was 
sprinkled moderately from a garden hose 
(n = 22), the behavior observed was the  

same. Upon arriving at the mouth of the 
burrow from below, the tortoise moves up 
to the point where it is just inside of the 
burrow mouth. It positions its body side-
ways so it is blocking the entrance to the 
burrow and its head is at the corner where 
the wall and floor of the burrow meet (Fig. 
1). The foreleg facing the entrance is 
extended forward and into the surface of 
the sand. Any surface flow into the mouth 
of the burrow is interrupted by the ex-
tended leg and diverted toward the head. 
Upon arrival, the tortoise immediately 
forces its head into the sand to nearly eye 
level and begins to drink. The tortoise may 
drink in this manner for more than 4 min (n 
= 4), but most f requently for under 3 min (n 
= 12). 

We measured the time it took the 
tortoise to appear from below the surface 
to the mouth of the burrow as we sprinkled 
the mouth. The mean response time was 
1 min 28 sec; the shortest response time 
was 18 sec, the longest 3 min. If the 
ground was moist or if rain had been 
recorded, the tortoise would not respond. 
The depth of the burrow was measured at 
ca. 2.2 m. 

During heavy rains, water seems to 
flow from several directions outside to 
either edge of the burrow which act as a 
gathering point or vortex. Particularly, wa-
ter moves from the edge of the sand shelf 
in front, to the edges of the burrow's mouth. 

Gopher tortoises generally inhabit 
well-drained, sand-based soils in upland 
habitats. Water percolates rapidly through 
these soils and rarely stands in puddles. 
Tortoises quite rarely have either perma-
nent or ephemeral streams or ponds within 
their home ranges (Deimer 1988. Gopher 
tortoise status and harvest impact deter-
mination. Final report, Florida Game and 
Freshwater Commission. Tallahassee, 
Florida). Throughout most of this species' 
range, during its active period (ca. March-
November), much of the precipitation falls 
in short-lived, heavy rains during convec-
tion thunderstorms. The drinking behavior 
documented here is a unique adaptation 
to a habitat where surface water may be 
available f or very short, infrequent periods 
throughout most of the year. 

Submitted by RAY E. ASHTON, JR., 
Water and Air Research, Inc., 6821 S.W. 
Archer Road, Gainesville, FL 32607, USA 
and KEVIN J. ASHTON, 611 NW 79th Dr., 
Gainesville, FL 32602, USA 

TRIONYX FEROX (Florida Softshell). 
REPRODUCTION. A large female (PL 
351 mm, CL 450 mm) collected 25 June 
1976 on Payne's Prairie Preserve, Alachua 

Co., Florida and reported earlier by Iverson 
(1985. Florida Sci. 48:41-44), bore 5 sets 
of corpora lutea (11, 9, 5.5, 4, and 2 mm) 
and one set of 30 preovulatory follicles 
(17-19 mm). Luteal scars, by descending 
size class, numbered 28, 25, 16, 24, and 
22; the largest set corresponded precisely 
to the number of oviducal follicles, only 
one of which was yet shelled. An addi-
tional unovulated follicle from each of the 
two sets was undergoing atresia. Obser-
vations of sporadic nesting in this popula-
tion through July and into early August, as 
well as additional dissections revealing 
that preovulatory follicles are not retained 
through winter, strongly suggest that this 
female would have laid a sixth clutch in 
1976. Her annual reproductive potential of 
145 eggs for that year is by far the maxi-
mum confirmed for North American mem-
bers of this genus (Apalone, sensu Meylan 
1987. Bull. Amer. Mus. Nat. Hist. 186(1):1- 
101). 

While my observations of incubation 
period (to hatching) at 27-30° C generally 
concur with those of Iverson (op. cit.), the 
following data f rom eggs of this population 
extend our knowledge of this species' 
development at coolertemperatures. Four 
eggs from two clutches pipped at 111-116 
days, whereas all eggs incubated at 20° C 
died early during embryogenesis. 

Research on Payne's Prairie was 
conducted via permits from the Florida 
Department of Natural Resources. 

Submitted by DALE R. JACKSON, 
Florida Natural Areas Inventory, 1018 
Thomasville Road, Suite 200-C, Talla-
hassee, FL 32303, USA • 

TRIONYX SPINIFERUS SPINIFERUS 
(Eastern Spiny Softshell). BURYING BE-
HAVIOR. According to Ernst and Barbour 
(1972. Turtles of the United States. Univ. 
Kentucky Press, Lexington. 347 pp.) the 
spiny softshell buries itself by flipping silt 
over its back until it is completely con-
cealed. Carr (1952. Handbook of Turtles. 
Comstock Publ. Assoc., Ithaca, New York. 
542 pp.) believed that the soft-margined 
shell is probably more of an adaptation for 
burying in the bottom than for aquatic 
locomotion. He noted "the ease with which 
it may be shuffled into the bottom soil by 
sidewise movements and the conspicu-
ously low mound that it makes when so 
covered." Newman (1906. J. Comp. 
Neurol. Psychol. 16(2):126-152) reported 
two large female T. spiniferus confined in 
shallow water within a pen that buried 
themselves by rocking the body from side 
to side and throwing mud up to cover the 
carapace. This movement was continued 
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until they sunk deeper and had only the 
snout sticking out of the mud. Newman did 
not indicate how the animals "threw" the 
mud, but our observations of softshell 
burial indicate that the procedure em-
ployed is quite different. While all of our 
observations have concerned animals 
burying in sand substrates, M. Plummer 
(pers. comm.) has seen smooth softshells, 
T. muticus, bury in sand, mud, and gravel 
in the same manner we describe here. 

During the course of field studies on 
Trionyx s. spiniferus near the mouth of the 
Lamoille River at Lake Champlain, 
Chittenden Co., Vermont, we watched 
hatchlings, juveniles, and adult males bury 
themselves in sandy underwater sub-
strates. We made similar observations on 
young maintained in an aquarium with 3.5 
cm of medium-grained sand obtained from 
the lakeshore where turtles were known to 
bury. In-tank water depth above the sand 
averaged 10 cm. Temperature was main-
tained at 24-25° C by a submersible 
aquarium heater. 

Burying progresses as follows: the 
head is thrust into the sand and then 
partially retracted as powerful thrusts of 
the forelimbs and hindlimbs cause the 
turtles to literally "crawl" under the sand. 
The anterior end is drawn down into the 
sand as the forelimbs are first extended 
and then swept to the side to pull the 
animal forward. While the forelegs are 
pulling, the hindlegs are pushing (forwards 
and upwards) to assist forward momen-
tum and at the same time raise the rear 
margin of the animal's carapace. After 
moving for several cm in this fashion the 
animal ceases forward movements and 
suddenly demonstrates a rapid waggle or 
shimmy of its rear end causing the sand to 
settle smoothly over the carapace. Nor-
mally, after the shimmy, the only indica-
tion of a buried softshell is a slightly el-
evated crescent-shaped ridge of sand left 
near its anterior end. This ridge forms just 
ahead of the turtle as it bulldozes its way 
through the sand. 

The bury-and-shimmy behavior is 
demonstrated immediately post-hatching 
and is used thereafter by all subadults, 
adult males, and probably adult females. 
Although we have not observed burial in 
adult female T. spiniferus, M. Plummer 
(pers. comm.) has seen adult female T. 
muticus burying in the same manner, and 
has on occasion noted that females will 
bury out of water on a sandbar after first 
laying their eggs. In all cases when we 
have released adult female spiniferus in the 
wild, they have elected not to bury and 
have instead moved rapidly to deeper 
water. All other softshells we have re- 

leased have adopted the bury-shimmy 
strategy. This behavioral adaptation en-
ables them to lie inconspicuously buried in 
very shallow water. 

It is common to find males and young 
spiny softshells buried right at the water's 
edge along sandy beaches and sandbars, 
but we have never found females in these 
situations. M. Plummer (pers. comm.) has 
seen female T. muticus bury right along 
shore in the nesting season, however. In 
Vermont, softshell burial during the warmer 
parts of the year is almost always in water 
that is shallow enough to allow the turtles 
to extend their long neck to the surface for 
air, without first emerging from hiding. 
Burial in shallow water also confers a 
thermal benefit (Plummer 1977. Copeia 
1977(3):431-440). On two successive days 
Plummer found 110 T. muticus hidden 
along a sandbar where water temperature 
was 6.5° C higher than in the adjacent 
river channel. While hand-capturing bur-
ied T. spiniferus in Vermont on 28 June 
1990, we took temperatures at four 
softshell burial sites and then along a 20 m 
transect extending lakewards through a 
bed of rushes to open water. Water tem-
perature in the lake was 22° C but at the 
burial spots it was as high as 30.5° C. 

We would like to thank R. Guthrie for 
graciously showing us how to track and 
locate buried softshells last spring in Ala-
bama, and for calling their unique 
"shimmy," as he dubbed it, to our atten-
tion. 

Submitted by TERRY E. GRAHAM 
and ANDREW A. GRAHAM, Wetlands & 
Wildlife Associates, 209 Pommagussett 
Road, Rutland, MA 01543, USA 410 

APALONE SPINIFERA (Spiny Softshell). 
BEHAVIOR. We observed a female spiny 
softshell (CL = 37.8 cm) squirt blood from 
both eyes in response to handling. The 
turtle was captured 27 June 1988 in Bayou 
Duplantier, ca. 0.5 km S of the Louisiana 
State University campus, Baton Rouge, 
Louisiana. The turtle was temporarily 
housed in a large plastic tub partially filled 
with water. On 2 July 1988 the tub was 
drained and the turtle removed. The turtle 
was in a state of obvious agitation as it was 
lifted from the tub and simultaneously 
emitted a jet of blood from each eye. This 
action was sudden and lasted ca. 1 sec. 
The blood was propelled ca. 15 cm at an 
angle of ca. 45° from the longitudinal axis 
of the head. 

Repeated attempts at later dates to 
induce this behavior for further observa-
tion and photography proved unsuccess-
ful. A similar blood spurting behavior has  

been noted in several species of 
Phrynosoma (Smith 1946. Handbook of 
Lizards. Comstock Publ. Assoc., Ithaca, 
New York. 542 pp.), but we are unaware of 
this behavior having been reported for any 
species of turtle. 

Submitted by STEVEN G. PLATT 
and CHRISTOPHER G. BRANTLEY, 
Wettanda Ecological Services, P.O. Box 
701, Madisonville, LA 70447, USA • 

SAURIA 

ANOLISCAROLINENSIS(Green Anole). 
WINTER ACTIVITY. On 31 December 
1990 and 13 January 1991 an adolescent 
male was observed sunning itself in Ath-
ens, Georgia (33°56' N — 83°25' W); on 
the latter occasion the air temperature 
was no higher than 8° C. This lizard and 
two others had been seen repeatedly in 
chilly weather since October. They live in 
a pile of pinestraw on top of which is a 
black plastic sheet, resulting in tempera-
tures higher than ambient. The climate of 
Athens is temperate, with first frost nor-
mally 15 October, but this winter was one 
of a series of mild ones and the tempera-
ture was below freezing only a few times. 

Submitted by MICHAEL A. 
COVINGTON and CATHY COVINGTON, 
285 Saint George Driver, Athens, GA 
30606, USA • 

ANOLIS LIVIDUS (NCN). FEEDING. 
Anoles are typically reported as sit and 
wait predators with few exceptions. Prey 
descriptions based on stomach contents 
consist largely of invertebrates, presum-
ably engulfed live. This note describes 
natural feeding by an anole on non-living 
matter. 

On 19 June 1981 during a study of 
male A. lividus behavior on Montserrat, 
B.W.I., an anole was observed to descend 
to the ground, travel ca. 1 m, and begin 
feeding. The substrate here was well-
shaded and generally consisted of bare, 
dark soil. Where the lizard was feeding, a 
conspicuous white spot was visible on the 
soil surface. The lizard repetitively grabbed 
at the white material and appeared to be 
consuming it. No motion of small inverte-
brates was observed in the material. The 
observer was less than 2 m from the lizard 
and the scene was clearly visible. The 
lizard was captured, its sex determined, 
and released. The anole was a sexually 
mature female. Upon closer examination, 
the whitish material was found to be an 
eggshell, apparently from a bird. An aban-
doned bananaquit (Coereba flaveola) nest 
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was in the trees above the site. The egg-
shell was dry, well-fragmented, and obvi-
ously not from a recent hatching. No inver-
tebrates were observed on or in the egg-
shell material. Anoles feeding on ants 
were seen previously and subsequently, 
with ants readily observable in the feeding 
lizard's jaws. Montserrat is an island of 
volcanic origin and calcium supplementa-
tion of the diet for the demands of repro-
duction may be the origin of this behavior. 

Submitted 	by 	PHILIP 	H. 
STEVENSON, 4814 Bromley Lane, Rich- 
mond, Virginia 23226, USA 	• 
ANOLIS WHITEMANI (NCN). TAIL AU-
TOTOMY. We examined 178 museum 
specimens (Albert Schwartz Field Series, 
ASFS, Univ. Kansas Mus. Nat. Hist.; Bobby 
Witcher Memorial Collection, Avila Col-
lege; U.S. Natl. Mus., Smithsonian Institu-
tion) taken from 21 different sites on 
Hispaniola and in seven different months. 
Tails available for examination (many had 
been lost, presumably during capture) 
were inspected for indications of break-
age and regeneration. The xeric habitats 
occupied by this anole (O.A.S. 1969. Sur-
vey of the natural resources of the Domini-
can Republic, Study on the development 
and planning of natural resources. Report 
of the Technical Assistance Mission to the 
Dominican Republic carried out by the 
Natural Resources Unit of the Department 
of Economic Affairs in 1965-1966. Gen. 
Secretariat of the Org. Amer. States, 
Washington, D.C.) and rainfall patterns 
(Salcedo et al. 1983. Atlas de diagramas 
climaticos de la Republica Dominicana. 
Secretaria de Estado de Agriculture, Sto. 
Domingo) are very similar at collecting 
localities. For all statistical tests, a = 0.05. 

Seventeen of 98 specimens whose 
tails were available for examination dis-
played evidence of autotomy. Frequency 
of tail loss was higher in females (F: 0.21, 
n = 43; M: 0.15, n = 55), but not signifi-
cantly so (x2  = 1.28). There was no sig-
nificant correlation between SVL and fre-
quency of autotomy (r = 0.11). 

Tail autotomy is most commonly as-
sociated with predation (Arnold 1988. In: 
Gans and Huey (eds.), Biology of the 
Reptilia, Vol. 16, pp. 235-273. Alan R. 
Liss, New York), although Schoener and 
Schoener (1980. Copeia 1980:839-850) 
indicated that intraspecific interactions 
might also be responsible, and that these 
two factors demonstrate a largely inverse 
relationship in lizards. In either case, it is 
expected that males would demonstrate 
higher frequencies of tail breakage as 
they are more territorial and, as a result,  

more likely to be exposed to predation or 
involved in agonistic intraspecific interac-
tions (Parker and Pianka 1973. 
Herpetologica 29:143-152). The slightly 
higher (but statistically insignificant) fre-
quency of autotomy in female A. whitemani 
remains unexplained, as does the lack of 
correlation with SVL. Larger (= older) indi-
viduals would have been expected to 
demonstrate higher rates of tail loss, merely 
due to increased opportunities (see 
Schoener and Schoener, op. cit.). 

The overall frequency of autotomy in 
this species is lower than that reported in 
most populations of Bahamian anoles 
(Schoener and Schoener, op. cit.). This 
may be a result of the arid habitats in 
which A. whitemani is found. The harsh 
environment could be reflected in lower 
densities of potential predators. 
Saurophagous snakes in the genera 
Antillophis, Hypsirhynchus, and Uromacer, 
and birds, especially kestrels (Falco 
sparverius), have been collected and/or 
observed in sympatry with A. whitemani, 
but never in large numbers. Also, the 
densities of lizard populations are low. In 
1990, 24 man-hours of effort were neces-
sary to collect each A. whitemani at one 
study site in Peravia Province; by com-
parison only 0.25 man-hours were needed 
to collect specimens of A. chlorocyanus at 
a more mesic site in San Cristobal Prov-
ince. These lower population densities 
would probably result in fewer incidents of 
territorial defense. 

We wish to thank Darrel R. Frost and 
John S. Simmons for providing access to 
the ASFS at the Museum of Natural His-
tory, University of Kansas. George R. Zug 
and Elyse J. Beldon of the Smithsonian 
Institution loaned specimens. John S. 
Parmerlee, Jr., Jaime D. Villa, and mem-
bers of the Avila College Field Biology 
classes of 1986, 1988, and 1990 helped in 
the field. Sixto and Ivonne Inchaustegui 
provided assistance in the Dominican Re-
public. Jose A. Ottenwalder of the Parque 
Zoologico Nacional facilitated opportuni-
ties for field work. Permits were gra-
ciously provided by Emilio A. Bautista M., 
Director, Departamento de Vida Silvestre, 
Republica Dominicana. 

Submitted by MICHAEL A. 
CUSUMANO, DEBORAH J. PFLANZ, 
and ROBERT POWELL, Department of 
Natural Sciences, Avila College, Kansas 
City, MO 64145, USA, and DONALD D. 
SMITH, Department of Medicine, Univer-
sity of Kansas, Kansas City, KS 66103, 
USA • 

CNEMIDOPHORUS SEXL IN EATUS 
(Six-lined Racerunner) and 
COPHOSAURUS TEXANUS (Texas 
Earless Lizard). SPIDER PREDATION. A 
number of invertebrates are reported to 
prey on reptiles (see Greene 1988. In: 
Gans and Huey (eds.), Biology of the 
Reptilia, vol. 16, Ecology B, pp. 1-152. 
Alan R. Liss, New York; and McCormick 
and Polis 1982. Biol. Rev. 57:29-58 for 
reviews). Only a few accounts exist of 
spider predation on lizards (e.g., 
Cokendolpher 1977. J. Arachnol. 5:184; 
Corey 1988. J. Arachnol. 16:392; and 
Blondheim and Werner 1989. British 
Herpetol. Soc. Bull. 30:26-28.). We report 
two instances of predation by araenomorph 
spiders on juvenile lizards. 

On 15 June 1985, one of us (JCG) 
observed a dead Cnemidophorus 
sexlineatus (SVL = 52.5 mm; AUM 32930) 
being pulled into a burrow by a lycosid 
spider, Geolycosa sp. The incident took 
place 7.65 km W of Cannon Town, 
Okaloosa Co., Florida. The lizard was 
apparently recently killed and its right eye 
socket digested. 

In the other instance, MKC and MJW 
observed a Cophosaurus t. texanus (SVL 
= 26 mm, mass = 0.5 g; TCWC 66686) 
being preyed upon by another lycosid 
spider, Arctosa littoralis (TL= 16 mm, mass 
= ca. 0.4 g). The incident took place at 
Lake E. V. Spence, 3.3 km W of Robert 
Lee, Coke Co., Texas. The lizard had 
three puncture marks on its throat and a 
collapsed right eye. The spider was dis-
covered under a rock with the already 
dead lizard, manipulating it with apparent 
ease. 

In areas of rocky shoreline at Lake 
Spence, both spiders and Texas earless 
lizards occur in abundance. In this situa-
tion, spider predation on small juvenile 
lizards might not be a rare event. 

We thank J. R. Dixon for comments 
on this note. We also thank Allen Dean for 
the identification of Geolycosa littoralis. 

Submitted by MARTIN J. WHITING, 
JAMES C. GODWIN, and MARY K. 
COLDREN, Department of Wildlife and 
Fisheries Sciences, TX A&M University, 
College Station, Texas 77843, USA • 
EUMECES SEPTENTRIONALIS (Prairie 
Skink). PISCIVORY. The prairie skink is a 
North American lizard characterized by a 
diet that is primarily insectivorous 
(Breckenridge 1943. Amer. Midl. Nat. 
29:591-606). Fish have not been previ-
ously recorded as afood item (reviewed in 
Somma and Cochran 1989. Great Basin 
Nat. 49:525-534). On 3 June 1990 be- 
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tween 0930 and 1030 h, six Eumeces 
septentrionalis (three gravid females, one 
male, and two juveniles) were captured 
from amongst riprap and beneath stone 
slabs on the earthen dam forming the 
windward shoreline of Burchard Lake, 
Pawnee Co., Nebraska (T.12N., R.10E., 
Sec. 4). The three females and one juve-
nile were placed in the same collecting 
bag. Within ca. 1 h a large fecal pellet was 
found in the bag. It contained the remains 
of a small fish (probably a cyprinid), repre-
sented by numerous small (ca. 2 mm 
diam), cycloid scales, two fin rays, and 
one partially digested amphicoelous ver-
tebra. It was not possible to determine 
which lizard excreted the pellet. 

Prairie skinks in this population feed 
largely upon the numerous roaches (Blatta 
sp.) and crickets (Gryllus sp.) which live 
beneath the riprap and flat limestone rocks 
upon the dam (pers. observ.). The rocks 
and riprap also provide shelter for the 
skinks, including nest sites for brooding 
females (Somma 1990. Bull. Chicago 
Herpetol. Soc. 25:77-80). The insects are 
attracted to left-over food and bait dis-
carded by fishermen. It is likely that the 
ingested fish was discarded bait left on the 
dam or was washed ashore with the wind-
blown drift (dead vegetation, invertebrates, 
and fish) as carrion. 

Active foraging for fish in the water 
has only been described in a few species 
of lizards including Varanus indicus, V. 
mertensi, V. mitchelli, V. semiremex 
(Cogger 1986. Reptiles and Amphibians  

of Australia. 4th ed. Reed Books, Sydney) 
and Shinisaurus crocodilurus (Schmidt and 
Inger 1957. Living Reptiles of the World. 
Doubleday & Co., Garden City. 287 pp.). 
While aquatic behavior has been observed 
in southern populations of E. 
septentrionalis, it only occurred as a form 
of escape behavior (Taylor 1935. Univ. 
Kansas Sci. Bull. 23:1-643; Black 1975. 
Herp. Rev. 7:111). It is unlikely that this 
terrestrial lizard actively forages in the 
water. Fish, in the form of dropped food 
and other nest spillage, constitute half the 
diet of the Seychelles skinks, Mabuya 
seychellensis and M. wrightii, living among 
breeding colonies of Lesser Noddies 
(Anous tenuirostris) on Cousin Island 
(Brooke and Houston 1983. J. Zool. (Lond.) 
200:179-195). It should not be surprising 
that skinks eat fish when available as 
carrion, in light of the fact that they are 
considered intensive foragers that rely on 
both visual and chemical cues to detect 
prey (Regal 1978. In Greenberg and 
MacLean (eds.), Behavior and Neurology 
of Lizards, pp. 183-202. Natl. Inst. Mental 
Health, Rockville, Maryland; Huey and 
Pianka 1981. Ecology 62:991-999; Vitt 
and Cooper 1986. J. Herpetol. 20:408-
415). Thus, the probability that the fish in 
this observation was eaten as a result of 
opportunistic scavenging upon carrion 
seems the most parsimonious explana-
tion. While this is the only recorded in-
stance of a North American skink eating 
fish, it is probable that this behavior oc-
curs, albeit infrequently, in other popula- 

tions of skinks living along shoreline habi-
tats. 

I thank D. Ferraro, D. Lokke, J. Lokke, 
and J. Young for their invaluable assis-
tance in the field. The manuscript was 
greatly improved by the proofreading and 
criticism of J. M. Matter. 

Submitted by LOUIS A. SOMMA, 
Department of Zoology, University of 
Florida, Gainesville, FL 32611, USA • 
SCELOPORUS UNDULATUS (Prairie 
Lizard). RAFTING. Although oceanic raft-
ing of terrestrial organisms has been 
documented (Carlquist 1965. Island Life. 
Natural History Press, Garden City, New 
York; Schoener and Schoener 1984. 
Oecologia 63:289-294), there are no pub-
lished accounts of rafting on freshwater 
systems. The genetic constitution of indi-
vidual populations and the distribution of 
organisms on the mainland may be signifi-
cantly affected by rafting of individuals 
between populations or to new locations. 
For example, Smith (1946. Handbook of 
Lizards. Comstock Publ. Assoc., Ithaca, 
New York. 542 pp.) proposed that down-
stream transport of northern prairie lizards 
(Sceloporus undulatus garmani) on float-
ing logs or other debris may account for 
the expansion of their range eastward in 
Kansas and Oklahoma. Seasonal rains in 
Oklahoma often flood the shores of rivers 
and streams. The propensity of S. 
undulatus for log piles (Ferguson et al. 

U. S. Forest Service, Department of Agriculture 
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1983. In: Huey et al. (eds.), Lizard Ecol-
ogy, pp. 134-148. Harvard Univ. Press, 
Cambridge, Massachusetts) enhances the 
probability of dispersal by rafting in this 
species during floods. Here we present 
evidence of such dispersal by Sceloporus 
undulatus in Oklahoma. 

Two adult Sceloporus undulatus, one 
male (SVL = 51 mm, TL = 125.5 mm) and 
one female (SVL = 50 mm, TL = 129.5 
mm) were recovered from a log floating 
down Pennington Creek in Tishomingo, 
Johnston Co., Oklahoma on 4 April 1989. 
The water level in the creek was elevated 
ca. 2 m above base flow due to recent 
rains. The log, ca. 2 m long by 40 cm diam, 
was first observed floating towards a dam 
ca. 3 m in height. The log floated over the 
dam and was submerged for 10 sec in the 
pool below the dam. At this time the two S. 
undulatus were captured and both sur-
vived in captivity for several weeks follow-
ing rescue. In addition to these lizards, at 
least two other lizards were noted scram-
bling about a mass of logs and other 
debris that had accumulated below the 
dam. Although we were unable to catch 
these lizards for measurements, their 
presence adds support to the hypothesis 
that downstream transport in S. undulatus 
may be common. If rafting occurs fre-
quently, not only will it serve as a mecha-
nism for transporting organisms to new 
locations, but it will also facilitate gene 
flow between populations. 

We thank T. Heger and D. Hillis for 
comments on the manuscript. 

Submitted by NANCY A. HEGER, 
Department of Zoology, University of 
Texas, Austin, TX 78712, USA and 
JAMES SHERRIN, Department of Sci-
ence, Murray State College, Tishomingo, 
OK 73460, USA 

SERPENTES 

AGKISTRODON 	PISCIVOR US 
CONANTI (Florida Cottonmouth). FOR-
AGING BEHAVIOR. A snake's tail can be 
used for a variety of functions. For in-
stance, the tail can be used to anchor the 
animal is it descends from basking sites in 
trees (Burkett 1966. Univ. Kansas Publ. 
Mus. Nat. Hist. 17(9):435-491). On 27 
September 1989, 12 October 1989, and 
30 October 1989, an adult female cotton-
mouth (ca. 105 cm TL) was observed in 
close proximity to a 32 m drift fence array 
on Eglin Air Force Base, Okaloosa Co., 
Florida. On two occasions, I observed the 
snake hook its tail and posterior one-third 
of its body around half of the top of the 
pitfall bucket and lower itself into the bucket. 

Thus anchored, the snake swirled its head 
around in the debris in the bottom of the 
bucket several times as if searching for 
prey items; however, I did not observe the 
capture of any prey. 

Hooking the tail on the bucket rim 
allowed the bulky snake to effectively 
search the bucket for prey (238 amphib-
ians and reptiles were caught in nine 
months of survey at this location). Mam-
mals and birds have been documented 
predators on animals falling into pitfall 
traps, but this is the first recorded instance 
of a cottonmouth systematically and re-
peatedly searching pitfall buckets. Al-
though Masticophis flagellum has been 
observed to anchor its body with its tail 
during ambush (Jones and Whitford 1989. 
Southwest. Nat. 34(4):460-467), my ob-
servations appear to be only the second 
instance of a snake employing its tail to 
anchor the body while foraging. 

I wish to thank Howard Kochman and 
Paul Moler for reviewing this manuscript. 
I would especially like to thank C. Kenneth 
Dodd, Jr., without whose assistance this 
work would not have been possible. 

Submitted 	by 	KARL 	R. 
STUDENROTH, P.O. Box 1194, Melrose, 
FL 32666, USA 	 • 

BOTHROCHILUS PAPUANUS (Papuan 
Olive Python). KERATOPHAGY. 
Bothrochilus papuanus is now known to 
exhibit ophiophagic tendencies both in the 
wild (O'Shea 1988. Herp. Rev. 19(2):36) 
and in captivity (Boos 1983. ASRA Jour-
nal 2(1):28; B. W. Tryon, pers. comm.). 
DuringJuly 1990 a large specimen (2 m+), 
in the process of sloughing its skin while 
maintained in a relatively restricted glass 
aquarium at the National Museumof Papua 
New Guinea, was observed to undergo 
ecdysis and then devour a section of its 
own sloughed skin. The snake was healthy 
and well fed so such behavior may sug-
gest that this species is potentially canni-
balistic. 

Submitted by MARK T. O'SHEA, 46 
Buckingham Road,Penn, Wolverhampton, 
WV4 5TJ, England, and ILAIAH 
BIGILALE, National Museum of Papua 
New Guinea, Waigani, NCD, Papua New 
Guinea • 

CHONDROPYTHON MIDIS (Green 
Tree Python). COMBAT FATALITY. Nu-
merous accounts of combat behavior be-
tween male snakes have been reported, 
although no record exists of combat-re-
lated mortality. Four animals (two males, 
two females) were housed together in an 

enclosure measuring 90 x 90 x 150 cm. 
Numerous branches were available so no 
two snakes had to share the same branch. 
The snakes were misted daily. On 2 May 
1990, the two males were observed in 
combat. The combat behavior resulted in 
moderately severe lacerations to both in-
dividuals. They were promptly removed 
from the enclosure, the lacerations were 
sutured, and the snakes housed individu-
ally. The sutures were removed on 21 
June 1990. The lacerations had healed 
with no infection noted. 

On 7 September 1990, the two males 
were reintroduced to the enclosure hous-
ing the females. On 2, 10, and 11 Novem-
ber 1990, the males engaged in combat. 
They were allowed to remain together, 
with the hopes that the dominant male 
would breed with the females. On the 
morning of 12 November 1990, the males 
were observed coiled around each other 
on the enclosure floor. Closer inspection 
revealed that one of the individuals was 
dead. 

The gross necropsy of this animal 
revealed numerous lacerations on the skin 
as well as a six-inch long hemorrhagic 
area along the neck. The pathologist de-
termined that there was no evidence of 
preexisting disease in this snake, and that 
trauma was the most likely cause of death. 
The carcass will be deposited at Louisi-
ana State University. 

Submitted by JANICE PERRY-
RICHARDSON, Audubon Park and Zoo-
logical Garden, P.O. Box 4327, New Or-
leans, LA 70178, USA 

CONTIA TENUIS (Sharptail Snake). 
PREDATION. On 30 March 1986 at 1030 
h, one of us (BT) found a DOR adult 
western toad (Bufo boreas) with an adult 
Contia tenuis (also dead) protruding from 
its mouth. Both appeared to have been 
run over by a vehiclethe previous evening. 
The location was in the Sierra Nevada 
foothills near Penryn, Placer Co., Califor-
nia. The specimens were not collected. 

A recently-ingested adult C. tenuis 
was found in the stomach of a brook trout 
(Salmo fontinalis) collected 18 June 1983 
in Providence Creekca. 4.8 map km WSW 
Dinkey Ranger Station, T.10S., R.25E., 
Sec. 23 (NE corner), ca. 1600 m elev., 
Sierra National Forest, Fresno Co., Cali-
fornia. The trout was collected via 
electroshocking during a survey of fish 
populations by California Department of 
Fish and Game biologists B. Ehler and R. 
Goss. The preserved Contia is in the col-
lection of RWH and will be deposited at 
MVZ. 

60 	Herp Review 22(2), 1991 



Submitted by ROBERT W. HANSEN, 
16333 Deer Path Lane, Clovis, CA 93612, 
USA, and BLAKE THOMASON, 5267 E. 
Turner Ave., Fresno, CA 93727, USA • 
LOXOCEMUS BICOLOR (Burrowing 
Python). FEEDING BEHAVIOR. This 
neotropical snake is primarily fossorial 
and presumably nocturnal (Mora 1987. J. 
Herpetol. 21:334-335). Little information 
is available about its diet. Greene (1983. 
Amer. Zool. 23:431-441) found two teiid 
lizards and two rodents in the stomach of 
museum specimens and Mora (op. cit.) 
and Mora and Robinson (1984. Rev. Biol. 
Trop. 32:161-162) reported that L. bicolor 
feeds on reptile eggs and described egg-
eating behavior. Additional information on 
its constricting behavior in the laboratory 
was reported by Willard (1977. Copeia 
1977:379-382) though the prey item was 
not specified. Here I report that this spe-
cies also depredates hatchling iguanids. 
The observations were conducted at the 
Dr. Rafael Lucas Rodriguez National 
Wildlife Refuge (Palo Verde), Costa Rica 
(10°21' N— 85°21' W). 

Ctenosaur (Ctenosaura similis) and 
iguana (Iguana iguana) hatchlings exca-
vate a narrow tunnel to facilitate their exit 
from the nest at the beginning of the rainy 
season (Mora 1989. Herpetologica 45:293- 
298). Three L. bicolor were observed at 
night in exit tunnels. On 6 May 1986, one 
L. bicolor (ca. 1 m TL), was observed half 
way in the exit tunnel of a ctenosaur nest. 
When removed, the snake held a hatch-
ling ctenosaur in its mouth and when 
palped, at least two more hatchlings were 
in its stomach. The other two snakes were 
observed on 8 May and 9 May, in nests of 
ctenosaurs and iguanas, respectively; 
neither snake could be captured. 

I thank M.I. Di Mare and C. 
McDonough for their comments on the 
manuscript. Financial and logistical sup-
port was provided by the World Wildlife 
Fund, Organization for Tropical Studies, 
and the Subdirecci6n de Vida Silvestre de 
Costa Rica. 

Submitted by JOSE M. MORA, 
Welder Wildlife Refuge, P.O. Box 1400, 
Sinton, TX 78387, USA • 

STORERIA OCCIPITOMACULATA 
OCCIPITOMACULATA (Northern Red-
belly Snake). BEHAVIOR. Jordan (1970. 
Herpetologica 26:466-468) found captive 
Storeria o. occipitomaculata stiffening and 
feigning death when attacked. Vogt (1981. 
Natural History of Amphibians and Rep-
tiles of Wisconsin. Milwaukee Publ. Mus., 
Milwaukee. 205 pp.) reportedthat although 

he had handled hundreds of S. 
occipitomaculata, only once did he en-
counter an individual which seemed to 
feign death. That individual, found on a 
cold day in May, became stiff and was 
able to be held erect like a match stick. In 
this note I report a dissimilar death feign-
ing behavior of wild S. o. occipitomaculata. 

On a warm day in May 1988, when I 
captured an individual (ca. 8 cm SVL) on 
a gravel road near Sturgeon Bay, Door 
Co., Wisconsin (T.28N., R.26E., Sec. 29), 
it ceased moving and its body became 
flaccid. As I held the limp snake in my open 
palm, it rolled its head to one side and 
exhibited the lip flaring display described 
by Gosner (1942. Copeia 1942:181-183). 
After several minutes of inactivity, the 
snake started to crawl out of my hand. 
When I caught it with my other hand, its 
body again went limp. The snake was 
placed on the road and after a short period 
of immobility, it crawled away. 

Later that evening, when a second S. 
o. occipitomaculata was picked up, it also 
ceased moving and did not try to escape. 
When placed on the ground it crawled 
away. The air temperature was consider-
ably cooler than in the previous encoun-
ter. Neither of the snakes I observed stiff-
ened their bodies while feigning death. 

I thank P. A. Cochran for comment on 
an early draft of this note. 

Submitted 	by 	DREUX J. 
WATERMOLEN, Wisconsin Department 
of Natural Resources, P.O. Box 10448, 
Green Bay, WI 54307, USA 	• 

THAMNOPHIS SIRTALIS PARIETALIS 
(Red-sided Garter Snake). POPULATION 
MORPH VARIATION. Over the past five 
years, we have captured unusual color 
morphs of the red-sided garter snake, 
Thamnophis sirtalis parietalis. These 
morphs include melanistic individuals as 
well as individuals lacking the dorsal and 
lateral stripes; having no red or yellow 
coloration; or lacking either the dorsal or 
lateral stripes (Fig. 1). All individuals were 
collected at overwintering hibernacula lo-
cated on small islands in Lake 
Winnepegosis, Manitoba, Canada. As 
these populations are comprised of only 
an estimated few hundred individuals, the 
relative proportion of these unusual mor-
phs is estimated to be significant. 

The reproductive isolation of these 
populations appears to be substantial. 
Interestingly, individuals on these islands 
migrate by swimming to the mainland af-
ter spring emergence and return to the 
islands in the fall to hibernate. It is not 
known if all the snakes leave the islands. 

In one case, the snakes must swim up to 
two miles across open water to reach the 
nearest shoreline. How members of these 
island populations can locate and return 
to these islands in the fall is unknown. 

Members of these populations are an 
interesting natural experiment. No mela-
nistic morphs have ever been reported 
from mainland populations in Manitoba. 
This suggests an interesting population 
genetics phenomenon, perhaps afounders 
effect. Because the islands are relatively 
small they present an ideal model system 
for field studies on the genetics of popula-
tions and island biogeography. 

Finally, as pointed out by King (1988. 
Herpetologica 44:451-458), melanistic 
morphs may be especially susceptible to 
collection because of their unusual ap-
pearance and greater commercial value. 
At present, the ecological impact of con-
tinued collecting on these islands is un-
known. However, collecting there during 
spring or fall aggregations would be ex-
pected to dramatically affect morph fre-
quencies owing to the relatively small 
population sizes. 

Figure 1. Color variation in individual T. s. 
parietalis collected on islands in Lake 
Winnipegosis, Manitoba, Canada. A typical 
member of this species (left), an individual 
lacking yellow lateral stripes and red side 
blotches (center), and a melanistic morph (right). 

Submitted by ROBERT T. MASON, De-
partment of Zoology, Oregon State Uni-
versity, Corvallis, OR 97331, USA, 
STUART MACMILLAN, Natural Re-
sources Institute, 177 Dysart Rd., 
Winnipeg, Manitoba, Canada R3T 2N2, 
JOAN M WHITTIER, Department of 
Anatomy, University of Queensland, St. 
Lucia, Queensland, Australia 4067, 
RANDOLPH W. KROHMER, Toxicology 
Pathology Services, Inc., 10424 Middle 
Mt. Vernon Rd., Mt. Vernon, IN 47620, 
USA, and WILLIAM H. KOONZ, Wildlife 
Branch, Department of Natural Resources, 
Winnipeg, Manitoba, Canada 
R3H OW9 
	 • 
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GEOGRAPHIC 
DISTRIBUTION 

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

These geographic distribution records will 
be accepted in a standard format only, and all 
authors must adhere to that format, as follows: 
SCIENTIFIC NAME, COMMON NAME (as it 
appears in Collins, 1990, Standard Common 
and Current Scientific Names for North Ameri-
can Amphibians and Reptiles, Third Edition, 
Herp. Circ. 19: 1-41), LOCALITY (use metric 
for distances and give precise locality data), 
DATE (day-month-year), COLLECTOR, VERI-
FIED BY (cannot be verified by an author - 
curatorat an institutional collection is preferred), 
PLACE OF DEPOSITION (where applicable, 
use standardized collection designations as 
they appear in Leviton et al., 1985, Standard 
Symbolic Codes for Institutional Resource Col-
lections in Herpetology and Ichthyology, Copeia 
3: 802-832) and CATALOG NUMBER (re-
quired), COMMENTS (brief), CITATIONS 
(brief), SUBMITTED BY (give name and ad-
dress in full - spell out state names - no 
abbreviations). 

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

Please submit any geographic distribution 
records in the standard format only to: Jo-
seph T. Collins or Darrel Frost, Section Co-
editors, Museum of Natural History - Dyche 
Hall, The University of Kansas, Lawrence, Kan-
sas 66045-2454 USA. Short manuscripts are 
strongly discouraged, and are only acceptable 
when data cannot be presented adequately in 
the standard format. 

Recommended citation for new distribu-
tion records appearing in this section is: Jones, 
J. 1980. Geographic Distribution: Lampropeltis 
triangulum multistriata. SSAR Herp. Review 25: 
198. 

CAUDATA 

AMBYSTOMA MACULATUM (Spotted 
Salamander). USA: VIRGINIA: Henry Co: 
0.1 km E Chatmoss area, jct SR 777 & SR 
620. 7 September 1991. T. D. Schwaner. 
Verified by J. T. Collins. Virginia Museum 
of Natural History (VMNH R 178-179 & KU 
Color Slide 8914). New county record. 

Submitted by TERRY D. SCHWANER 
& JOHN M. ANDERSON, Virginia Mu-
seum of Natural History, Martinsville, VA 
24112. • 

AMBYSTOMA TIGRINUM (Tiger 
Salamander). USA: IDAHO: Owhyee Co: 
Sec 7, T3S, R5W. 4 October 1990. Mark 
Vinson. Verified by Chuck Peterson. Idaho 
Mus. of Nat. Hist. (IMNH 498). Newcounty 
record and range extension (Nussbaum, 
Brodie & Storm 1983, Amphibians and 
Reptiles of the Pacific Northwest, Univer-
sity Press of Idaho, Moscow; Stebbins 
1985, A Field Guide to Western Reptiles 
and Amphibians, Houghton Mifflin Co., 
Boston). 

Submitted by MARK VINSON, USDI, 
Bureau of Land Management, 3948 De-
velopment Avenue, Boise, ID 83705. • 
NOTOPHTHALMUS VIRIDESCENS 
LOUISIANENSIS (Central Newt) USA: 
TEXAS: Van Zandt Co: 34 km SE Canton 
off FM 279 at Edom. 25 April 1991. D. K. 
Bibb. Verified by Stanley E. Trauth. Ar-
kansas State University Museum of Zool-
ogy (ASUMZ 17589). New county record 
partially filling a distributional gap in the 
northeastern part of the state (Dixon 1987, 
Amphibians and Reptiles of Texas, Texas 
A&M University Press, College Station, 
Texas, 434 pp.). 

Submitted 	by 	CHRIS 	T. 
MCALLISTER, Renal-Metabolic Lab (151-
G), Department of Veterans Affairs Medi-
cal Center, 4500 South Lancaster Road, 
Dallas, TX 75216 and D. KEITH BIBB, 906 
South Cedar Hill Road, Cedar Hill, TX 
75104. • 

PLETHODON WEBSTER! (Webster's 
Salamander). USA: MISSISSIPPI: 
Jefferson Co: 8 km W Fayette. 27 Febru-
ary 1991. T. Mann and J. Lazell. Verified 
by Robert Jones. MMNS 2749 and MCZ 
115794-796. New county record extend- 

ing the range northward in loess blufflands 
as predicted by Dundee and Rossman 
(1989, The Amphibians and Reptiles of 
Louisiana. Louisiana State Univ. Press), 
and approaching within 44 km of the 
Claiborne County population documented 
by Vandeventer and Young (1987, Herp. 
Review 18 (2):39). Sixth known popula-
tion in Mississippi. We have now seen 
dozens of Mississippi individuals and sev-
eral from Alabama. All are easily recog-
nized as distinct from Plethodon dorsalis 
on color characters (paler sides and bel-
lies; boldly ringedfingers and toes) despite 
various assertions to the contrary. 

Submitted by JAMES LAZELL, The 
Conservation Agency, 6 Swinburne Street, 
Jamestown, RI 02835 and THOMAS 
MANN, Mississippi Museum of Natural 
Science, Jackson, MS 39202. • 

PLETHODON WEBSTER! (Webster's 
Salamander). USA: MISSISSIPPI: 
Wilkinson Co: ca. 1 km SW Pond, Clark 
Creek Natural Area. 21 December 1986. 
D. A. and N. J. Rossman. LSUMZ 46614. 
26 January 1991. M. K. Moore, D. A. 
Good, and J. S. Doody. LSUMZ 50800. 
Both verified by H. A. Dundee. Newcounty 
record and the first record from SW Mis-
sissippi. Extends range ca. 12 km N pre-
viously isolated Louisiana locality (Dundee 
& Rossman, 1989, The Amphibians and 
Reptiles of Louisiana, Louisiana St. Univ. 
Press) and slightly reduces the distribu-
tional gap between the Louisiana locality 
and the nearest west-central Mississippi 
locality in Claiborne County (Vandeventer 
& Young, 1987, Herp. Review 18: 39). 

Submitted by DOUGLAS A. 
ROSSMAN, MICHAEL K. MOORE, 
DAVID A. GOOD and J. SEAN DOODY, 
Museum of Natural Science, Louisiana 
State University, Baton Rouge, LA 70803. • 

ANURA 

BUFO AMERICANUS CHARLESMITHI 
(Dwarf American Toad). USA: MISSIS-
SIPPI: Claiborne Co: Port Gibson Road, 
ca. 1 km SW Regantown. 5 February 1991 
(calling, 16° C). T. Mann. MMNS 2729 (3). 
Natchez Trace, ca. 1.8 km SSE Rocky 
Springs. 6 February 1991. T. Mann. MMNS 
2731. Port Gibson Road, ca. 1.8 km N 
Regantown. 18 February 1991. T. Mann. 
MMNS 2743. Port Gibson Road Ca. 2.2 
km SSW Rocky Springs. 18 February 
1991. T. Mann. MMNS 2745. Wilkinson 
Co: Clark Creek Natural Area, ca. 1.6 km 
SW Pond. 20 February 1991. J. Lazell. 
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y For Herpetologis 

THE SNAKES OF THAILAND AND 
THEIR HUSBANDRY 

by Merel J. Cox 
Orig. Ed. 1991 564 pp. $69.50 

ISBN 0-89464-437-8 

Here is a well-written aid for both the amateur and professional herpetologist in the identification and 
husbandry of the snakes of Thailand. The first part is concerned with general aspects of husbandry and 
also offers specific suggestions regarding the care of snakes native to tropical Thailand. Climatic data 
for all regions of Thailand are offered and suggestions are made for their application to the care of Thai 
snakes. The second part of the book focuses on each of the snakes that is known to inhabit Thailand. The 
coloration, pattern, scale counts, diets and food preferences, natural habitats, and, wherever possible, 
the breeding habits of each are described. Specific suggestions are made for the care and housing of each 
genus and, in many cases, for individual species. A total of 164 color photographs, including 115 
individual species and sub-species, are included. Also, a series of 36 detailed drawings highlight the 
characteristics of head scalations of 33 different Thai snakes. 

HANDBOOK OF ALLIGATORS 
AND CROCODILES 

by Steve Grenard 
Orig. Ed. 1991 $29.50 

ISBN 0-89464-435-1 

A species-by-species account of alligators and crocodiles covering all known living species and sub-
species, this book includes valid, popular, and local names, with discussions on current controversies 
over nomenclature. It also collates and reports data from each state agency in the U.S. on the American 
alligator, and reports on the status of the Fish and Wildlife Service's American Crocodile Recovery 
Plan. Included is an extensive resource list, and a bibliography of cited as well as noncited references. 

en ordering, please add $4;00 for first book, $2.00 each additional for shipping 

•JKIUEGER PUBLISHING COMPANY 
P.O. Box 9542 Melbourne, Florida 32902-9542 

(407)724-9542 Direct Order Line (407)727-72,70 
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MCZ 115793. All verified by Robert Jones. 
New state records confirming the predic-
tion of Dundee and Rossman (1989, The 
Amphibians and Reptiles of Louisiana, 
Louisiana State Univ. Press) of distribu-
tion along the loess bluff into the Florida 
Parishes of Louisiana based on Delcourt 
and Delcourt (1975, American Midi. Nat. 
94 (2):385-400). 

Submitted by JAMES LAZELL, The 
Conservation Agency, 6 Swinburne Street, 
Jamestown, RI 02835 and THOMAS 
MANN, Mississippi Museum of Natural 
Science, Jackson, Mississippi 39202. • 
BUFO DEBILIS (Green Toad). COLO-
RADO: Baca Co: Picture Canyon, Sec. 7, 
T35S R47W. 12 June 1988. G. A. 
Hammerson. Verified by Hobart M. Smith. 
UCM Zoology Color Slide 41. First record 
for county; fills hiatus between previous 
records in southwestern Kansas (Collins 
1982, Amphibians and reptiles in Kansas. 
Univ. Kansas Mus. Nat. Hist. 356 pp.) and 
southeastern Colorado (Hammerson 
1982, Amphibians and reptiles in Colo-
rado. Colorado Div. Wildl., Denver. 131 
pp.; Livo 1988, Herp. Rev. 19:61). 

Submitted by GEOFFREY A. 
HAMMERSON, The Nature Conservancy, 
46 Kelsey Street, Middletown, CT 06457, 
LARRY VALENTINE, 1157 Highway 65, 
Eckert, CO 81418, and LAUREN J. LIVO, 
1215 South Osceola Street, Denver, CO 
80219. • 

BUFO PUNCTA TUS (Red-spotted Toad). 
COLORADO: San Miguel Co: 2 km W 
Dolores River bridge on Colo. Rt. 141, vic. 
Slick Rock, southwestern corner of T44N 
R18W. 17 June 1988. G. A. Hammerson. 
1.3 km E Dolores River bridge on Colo. 
Hwy 141, Sec. 32, T44N R18W. 17 June 
1988. G. A. Hammerson. UCM Zoology 
Color Slide 42. Verified by Hobart M. 
Smith. First records for county 
(Hammerson 1982, Amphibians and rep-
tiles in Colorado. Colorado Div. Wildl., 
Denver. 131 pp.). 

Submitted by GEOFFREY A. 
HAMMERSON, The Nature Conservancy, 
46 Kelsey Street, Middletown, CT 06457, 
LARRY VALENTINE, 1157 Highway 65, 
Eckert, CO 81418, and LAUREN J. LIVO, 
1215 South Osceola Street, Denver, CO 
80219. 	 • 
BUFO VALLICEPS (Gulf Coast Toad). 
USA: MISSISSIPPI: Wilkinson Co: 10.5 
km (by road) W Lessley. 10 July 1987. D. 
A. Rossman, P. A. Myer, and R. Driesbach. 

Verified by D. A. Good. LSUMZ 47101. 
New county record and the first record 
from southwestern Mississippi. Extends 
range ca. 25.5 km NNW nearest Louisi-
ana locality (Dundee & Rossman, 1989, 
The Amphibians and Reptiles of Louisi-
ana, Louisiana St. Univ. Press). 

Submitted by DOUGLAS A. 
ROSSMAN, Museum of Natural Science, 
Louisiana State University, Baton Rouge, 
LA 70803. • 

PSEUDACRIS CLARK!! (Spotted Cho-
rus Frog). USA: NEW MEXICO: Colfax 
Co: 6.4 km ESE Cimarron. 15 July 1963. 
Ray D. Burkett. Verified by Joseph T. 
Collins. KU 78132. This specimen repre-
sents a new state record and extends the 
range ca. 325 km west. Tinkle and Knopf 
(Herpetologica 20(1):42-47) report asingle 
specimen (TTU 916) from adjacent Bailey 
County, Texas, 15.2 mi NW Sudan. 

Submitted by CHARLES W. 
PAINTER, Endangered Species Program, 
New Mexico Department of Game and 
Fish, Villagra Building, Santa Fe, NM 
87503, and RAY D. BURKETT, Depart-
ment of Natural Sciences, Shelby State 
Community College, P.O. Box 40568, 
Memphis TN 38174-0568. • 

PSEUDACRIS FERIARUM FERIARUM 
(Upland Chorus Frog). USA: VIRGINIA: 
Henry Co: 0.1 km E Chatmoss area, jct SR 
777 & SR 620. 7 September 1991. T. D. 
Schwaner. Verified by J. T. Collins. Vir-
ginia Museum of Natural History (VMNH 
R184). New county record. 

Submitted by TERRY D. SCHWANER 
& JOHN M. ANDERSON, Virginia Mu-
seum of Natural History, Martinsville, VA 
24112. • 

RANA SYLVATICA (Wood Frog). USA: 
VIRGINIA: Henry Co: 0.1 km E Chatmoss 
area, jct SR 777 & SR 620. 5 September 
1991. T. D. Schwaner. Verified by J. T. 
Collins. Virginia Museum of Natural His-
tory (VMNH R176-177 & KU Color Slide 
8915). New county record. 

Submitted by TERRY D. SCHWANER 
& JOHN M. ANDERSON, Virginia Mu-
seum of Natural History, Martinsville, VA 
24112. • 

SPEA INTERMONTANA (Great Basin 
Spadefoot). COLORADO: Moffat Co: 1.6 
km E jct. county roads 4 and 88, T12N, 
R93-94W. 14 June 1990. G. A. 
Hammerson. UCM 56222. 3.8 km W jct. 

county roads 4 and 88, T12N, R94W. 14 
June 1990. G.A. Hammerson. UCM 
56223-56225. All verified by Hobart M. 
Smith. Identification based on examina-
tion of frontoparietal bones and fontanelle 
(Zweifel 1956, Am. Mus. Nov. 1762:1-45). 
Fills large hiatus between previous Colo-
rado and Wyoming records (Hammerson 
1982, Amphibians and reptiles in Colo-
rado. Colorado Div. Wildl., Denver. 131 
pp.; Baxter and Stone 1985, Amphibians 
and reptiles of Wyoming. Second edition. 
Wyoming Game and Fish Dept.). 

Submitted by GEOFFREY A. 
HAMMERSON, The Nature Conservancy, 
46 Kelsey Street, Middletown, CT 06457, 
LARRY VALENTINE, 1157 Highway 65, 
Eckert, CO 81418, and LAUREN J. LIVO, 
1215 South Osceola Street, Denver, CO 
80219. • 

TESTUDINES 

APALONE SPINIFERA (Spiny Softshell). 
USA: WISCONSIN: Brown Co: Fox River, 
below De Pere dam, W shoreline just 
downstream from Nicolet Paper Company, 
De Pere (Sec. 21, T23N, R20E). 31 May 
1988. H. Quinlan. Verified by P. A. 
Cochran. University of Wisconsin-Green 
Bay Richter Collection (0320). Adult male 
and female collected in fyke net. First 
record for Brown County and first pub-
lished record for Fox River drainage be-
low Lake Winnebago (Vogt, 1981, Natural 
History of Amphibians and Reptiles of 
Wisconsin, Milwaukee Public Mus. 205 
pp.). That A. spinifera is not a recent ar-
rival is suggested by a preserved speci-
men in the St. Norbert College teaching 
collection labeled "Fox River-1938"; how-
ever, severe pollution may have elimi-
nated or reduced populations until water 
quality improved in recent years. Collec-
tion of a juvenile (carapace length 69 mm) 
on 28 September 1989 indicates that the 
population is reproducing. 

Submitted by P. A. COCHRAN, Divi-
sion of Natural Science, St. Norbert Col-
lege, De Pere, WI 54115. • 

KINOSTERNON FLAVESCENS (Yellow 
Mud Turtle). COLORADO: Yuma Co: 
12.5 km S, 1 km W Idalia. 10July 1987. L. 
J. Livo. Verified by Hobart M. Smith. UCM 
Zoology Color Slide 52. Confirms pres-
ence in S. Republican River drainage, 
where a single previous record was based 
on an undocumented (but reliable) obser-
vation in the 1970s (Hammerson 1982, 
Amphibians and reptiles in Colorado. 
Colorado Div. Wildl., Denver. 131 pp.). 
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Submitted by GEOFFREY A. 
HAMMERSON, The Nature Conservancy, 
46 Kelsey Street, Middletown, CT 06457, 
LARRY VALENTINE, 1157 Highway 65, 
Eckert, CO 81418, and LAUREN J. LIVO, 
1215 South Osceola Street, Denver, CO 
80219. • 

TERRAPENE CAROLINA (Eastern Box 
Turtle). USA: MARYLAND: Worchester 
Co: Assateague Island National Seashore 
(38°12'15"N, 75°08'40"W). 14 September 
1990. Terry D. Schwaner. Verified by J. T. 
Collins. Virginia Museum of Natural His-
tory (VMNH photograph R180 & KU Color 
Slide 8916). First verified record for the 
island. Jack Kumer, National Parks Ser-
vice, stated that a NPS employee had 
unwittingly introduced several adult box 
turtles to the park area in the early 1970s. 
This may account for a reported observa-
tion by Lee (1973, Bull. Maryland Herp. 
Soc. 9:110-111). The new record is a 
juvenile (carapace length = 92 mm; 4-5 
growth rings on a costals), which sug-
gests that the introduced population may 
be reproducing. 

Submitted by TERRY D. SCHWANER 
& JOHN M. ANDERSON, Virginia Mu-
seum of Natural History, Martinsville, VA 
24112. 11 

LACERTILIA 

ANOLIS PORCATUS (Cuban Green 
Anole). DOMINICAN REPUBLIC: 
DISTRITO NACIONAL: Aeropuerto 
Internacional de "Las Americas." 20 Janu-
ary 1991. R. Powell and J. S. Parmerlee, 
Jr. Verified by D. D. Smith. Bobby Witcher 
Memorial Collection (BWMC 04369), Avila 
College, Kansas City. Two juvenile males 
were observed in a brief survey of shrubs 
and trees immediately adjacent to the 
terminal building. This represents the first 
Dominican record of this introduced spe-
cies outside of Santo Domingo and adja-
cent suburbs (Powell et al., 1990, Am-
phibia-Reptilia 11(4):421-425) and is over 
20 km E of the nearest published locality 
(Powell, 1990, Herp. Rev. 21(4):96). Ex-
tensive efforts during 1990 to find the 
species in intervening areas were fruit-
less, indicating that the airport population 
is probably allopatric to other Dominican 
A. porcatus and most likely represents a 
separate introduction, either from Santo 
Domingo or Cuba. 

Submitted by ROBERT POWELL & 
JOHN S. PARMERLEE, JR., Department  

of Natural Sciences, Avila College, Kan- 
sas City, MO 64145. 	 • 

CNEMIDOPHORUS SEXLINEATUS 
SEXLINEATUS (Six-lined Racerunner) 
USA: TEXAS: Van Zandt Co: 34 km SE 
Canton off FM 279 at Edom. 25 April 
1991. D. K. Bibb. Verified by Stanley E. 
Trauth. Arkansas State University Mu-
seum of Zoology (ASUMZ 17590). New 
county record filling a hiatus between 
Henderson, Kaufman, and Smith coun-
ties (Dixon 1987, Amphibians and Rep-
tiles of Texas, Texas A&M University 
Press, College Station, Texas, 434 pp.). 

Submitted 	by 	CHRIS 	T. 
MCALLISTER, Renal-Metabolic Lab (151-
G), Department of Veterans Affairs Medi-
cal Center, 4500 South Lancaster Road, 
Dallas, Texas 75216 and D. KEITH BIBB, 
906 South Cedar Hill Road, Cedar Hill, TX 
75104. • 

EUMECES OBSOLETUS (Great Plains 
Skink). TEXAS: Runnels Co: Lake 
Moonen, 9.6 km W Ballinger. 27 June 
1989. Troy D. Hibbitts. Verified by James 

R. Dixon. TCWC 66911. Ajuvenile caught 
at boat ramp. County record. 

Submitted by TROY D. HIBBITTS, 
Department of Wildlife and Fisheries Sci-
ence, Texas A&M University, College Sta-
tion, TX77840. • 

EUMECES SEPTENTRIONALIS 
OBTUSIROSTRIS (Southern Prairie 
Skink) USA: OKLAHOMA: Major Co: 
Newton Ranch, SW of St. Rt. 281 (Sec. 
19, T22N, R15E). 23 April 1990. T. Anton 
and G. Moore. Verified by J. T. Collins. KU 
217162-163 + KU Color Slides 8876-77 
(2 specimens). New county record. 

Submitted by THOMAS G. ANTON, 
1020 Grove Street, Apt. #406, Evanston, 
IL 60201 & GARY MOORE, Route 2, Box 
20, Wellston, OK 74881. 	 • 

GAMBELIA WISLIZENII (Longnose 
Leopard Lizard). COLORADO: Mesa Co: 
4.6 km by road NW Colo. Rt. 141 at 
Gateway, Rd. 4.1, Sec. 34, T15S, R104W, 
west side of Dolores River. 19 June 1988. 
G. A. Hammerson. UCM Zoology Color 
Slide 43. Verified by Hobart M. Smith. 

TWO NEW BOOKS ON MIDDLE EAST HERPETOLOGY 
•from the Society for the Study of Amphibians and Reptiles• 

The Snakes of Iran by Mahmoud Latifi 

English translation of 1985 edition in Farsi, covering biology, venoms, and snake bite 
and its treatment. Descriptive account with information on size, diet reproduction, 
habitat, and distribution for each species. Key to the 60 species of Iranian snakes, a 
list (by province) of distribution in Iran, and an extensive bibliography. The 24 color  
plates  include two maps and 22 plates of snakes (66 figures) with range maps. New 
appendix by Alan Leviton and George Zug contains supplemental bibliography and 
current nomenclature. 

Specifications 164 pages, 24 color plates, 2 maps, 25 figures (8 photos), 6 x 9 
inches, $22 clothbound and postpaid in USA. Now Published! 

Herpetofauna of Iraq, Kuwait, and the Arabian Gulf Region 
by Alan E. Leviton, Steven C. Anderson, Sherman A. Minton, and Kraig Adler 

Handbook for identification of amphibians and reptiles of region extending from 
Turkish border through Iraq, Kuwait, and northern and eastern Saudi Arabia, including 
the Arabian (Persian) Gulf and lowlands bordering it (southwestern Iran, Bahrain, 
Qatar, and United Arab Emirates). Book contains checklist of 144 species and 
subspecies, including diagnosis and distribution, and an illustrated key. The 32 color  
plates  (210 photos) depict every genus and most species. Separate chapter on 
venomous snakes with section on venoms and treatment. Extensive bibliography of 
Middle East herpetology and appendix by John E. Simmons on collecting and preser-
vation techniques. 

Specifications. About 175 pages, 32 color plates, many maps and text figures, 7 x 
10 inches, $28 clothbound and postpaid in USA. To be published shortly. 

Send Orders To: Robert D. Aldridge, Department of Biology, St. Louis University, St. 
Louis, MO 63103, USA. Make checks payable to ''SSAR."Overseas postage extra. 

SSAR membership details are available on reauest to Dr. Aldridge. 
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First records for state in Dolores River 
drainage (Hammerson 1982, Amphibians 
and reptiles in Colorado. Colorado Div. 
Wildl., Denver. 131 pp.). 

Submitted by GEOFFREY A. 
HAMMERSON, The Nature Conservancy, 
46 Kelsey Street, Middletown, CT 06457, 
LARRY VALENTINE, 1157 Highway 65, 
Eckert, CO 81418, and LAUREN J. LIVO, 
1215 South Osceola Street, Denver, CO 
80219. • 

OPHISAURUS 	ATTENUATUS 
ATTENUATUS (Western Slender Glass 
Lizard). USA: KANSAS: Rooks Co: Sec. 
27, T7S, R19W. 21 June 1990. Travis W. 
Taggart (KU 216115); Sec. 35, T10S, 
R17S. 25 June 1990. Travis W. Taggart 
(KU 216116); Trego Co: Sec. 9, T11S, 
R21W; 8 July 1990. Travis W. Taggart. 
(KU 217218). All verified by J. T. Collins. 
Extends range 60 km northwest and 53 
km WSW of previously known range in 
Ellis County (Collins, 1982, Amphibians 
and reptiles in Kansas. Second ed. Univ. 
Kansas Mus. Nat. Hist. Pub. Ed. Ser. 8: 1-
356). The three specimens mark the 
northwestern limits of the known range of 
the species. 

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

OPHISAUR US 	ATTENUATUS 
ATTENUATUS (Western Slender Glass 
Lizard). TEXAS: Hopkins Co: 7.5 km NE 
Dike on Farm Road 69. 23 April 1988. 
Troy D. Hibbitts and Terry L. Hibbitts. 
Verified by James R. Dixon. TCWC 66913. 
DOR. County record. 

Submitted by TROY D. HIBBITTS, 
Department of Wildlife and Fisheries Sci-
ence, Texas A&M University, College Sta-
tion, TX 77840. • 

AMPHISBAENIA 

RHINEURA FLOR1DANA (Florida Worm 
Lizard). USA: FLORIDA: Sarasota Co: 3.2 
km S Osprey (NW 1/4, SW 1/4, SW 1/4, 
Sec. 13, R18E, T38S). 13 December 1990. 
John A. Johnston, Jr. Verified by Paul E. 
Moler. OF 79732. New county record and 
extends range ca. 34 km S Manatee (east-
ern Bradenton), Manatee County, in the 
coastal region of SW Florida (Gans, 1967, 
Rhineura floridana. Cat. American Amph. 
Rept. 43.1-43.2; Ashton & Ashton, 1985, 
Handbook of Reptiles and Amphibians of 
Florida, Windward Press). Discovered in 
mesic flatwoods at Oscar Scherer State 
Recreation Area while raking duff 2 days 
after a prescribed burn. 

Submitted by TERRY HINGTGEN, 
District 8 Administration, Florida Park 
Service, 1843 South Tamiami Trail, 
Osprey, FL 34229. • 

SERPENTES 

ARIZONA ELEGANS (Glossy Snake). 
COLORADO: Montezuma Co: 1.6 km NE 
San Juan River on U.S. Hwy 160, Sec. 21, 
T32N, R2OW. 16 June 1988. G. A. 
Hammerson. UCM Zoology Color Slide 
45. 1.9 km SE Utah line on Colo. Rt. 41, 
T33N, R2OW. 16 June 1988. G. A. 
Hammerson. UCM Zoology Color Slide 
46. 3.5 km NW jct. Colo. Rt. 41 & U.S. Rt. 
160, T33N, R2OW. 17 June 1988. G. A. 
Hammerson. UCM Zoology Color slide 
44. 8.2 km SE Utah line on Colo. Rt. 141 
(4.5 km E & 9.5 km N Four Corners Na-
tional Landmark). 12 June 1990. L. J. 
Livo. UCM Zoology Color Slide 50). All 
verified by Hobart M. Smith. First records 
for county and for western Colorado 
(Hammerson 1982, Amphibians and rep-
tiles in Colorado. Colorado Div. Wildl., 
Denver. 131 pp.). 

Submitted by GEOFFREY A. 
HAMMERSON, The Nature Conservancy, 
46 Kelsey Street, Middletown, CT 06457, 
LARRY VALENTINE, 1157 Highway 65, 
Eckert, CO 81418, and LAUREN J. LIVO, 
1215 South Osceola Street, Denver, CO 
80219. • 

BOTHROPS ALTERNATUS (URUTU). 
BRAZIL: GOIAS: Municipio Rio Verde: 
BR 060, Sitio Buriti. 31 May 1988. Benedito 

BRANTA BOOKS 
P. 0. BOX 3457 

ANN ARBOR, MI 48106, U.S.A. 

We are pleased to note that we have acquired from John Wiley & Sons, Inc. all rights, as well 
as the residual stock, of volumes 

BIOLOGY OF THE REPTILIA 

14 (Development A), 15 (Development B), and 
16 (Defense and Life History) 

These volumes are now listed at the substantially reduced price of $40 each for volumes 14 
and 15, and $45 for volume 16 (plus $5 each volume for postage and handling). 

Price is based on assumption that check will be included with order. Checks will be returned 
once stocks are exhausted. 

Subsequent volumes are being published by the University of Chicago Press. 
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Flavio de Andrade. Universidade Catolica 
de Goias (UCG 2004); Municipio Jatai: 
BR 060, 0.5 km N jct. of BR 364, within city 
limits. Chacara do Alemao. 11 June 1990. 
Hans Norbert Rubly. UCG 4442; Municipio 
Jatal: BR 364, 50 km WJatai at junction of 
GO 050. Fazenda Querencia. 8 August 
1990. Arismildo Martins Fonseca. UCG 
4532. All verified by William W. Lamar. 
New state record, extending known range 
northwestward over 170 km from closest 
published locality. The presence of 
Bothrops altematus has been reported in 
the surrounding states of Minas Gerais 
and Mato Grosso do Sul, and from the 
southeastern region of Brazil. The above 
three records are the first reported for the 
southern state of Goias. This species was 
expected, but unknown, until these col-
lecting efforts. This region is part of the 
upper Parana River basin, sharing some 
geographical features with eastern Mato 
Grosso do Sul, and western Minas Gerais 
and Sao Paulo, where Bothropsaltematus 
is widely distributed. 

Submitted by MARTA REGINA 
MAGALHAES, FERNANDA ELISA 
COSTA PAULINO & NELSON JORGE 
DA SILVA, JR., Centro de Estudos e 
Pesquisas Biologicas, Universidade 
Catolica de Goias, Ave. Universitaria, 
1440, Setor Universitario, 74.210, Goiania, 
Goias, Brazil. • 

COLUBER CONSTRICTOR (Racer). 
COLORADO: Kit Carson Co: 17 km S & 
16.5 km W Idalia. 29 May 1988. L. J. Livo. 
UCM 56048. Washington Co: 5 km W & 
0.5 km N Cope. 30 May 1988. L. J. Livo. 
UCM 56049. Both verified by Hobart M. 
Smith. First records for counties 
(Hammerson 1982, Amphibians and rep-
tiles in Colorado. Colorado Div. Wildl., 
Denver. 131 pp.). Garfield Co: Trail Can-
yon, 3 km N & 11 km W Echo Lake. 4 July 
1988. L. J. Livo. UCM Zoology Color Slide 
53. Verified by Hobart M. Smith. Extends 
range in western Colorado into East Salt 
Creek drainage and helps fill hiatus in 
poorly known range in western Colorado 
and eastern Utah (Wilson 1978, SSAR 
Cat. Am. Rept. Amph. 218.1-218.4; Corn 
and Bury 1986, Herpetologica 42:258-
264. 

Submitted by GEOFFREY A. 
HAMMERSON, The Nature Conservancy, 
46 Kelsey Street, Middletown, CT 06457, 
LARRY VALENTINE, 1157 Highway 65, 
Eckert, CO 81418, and LAUREN J. LIVO, 
1215 South Osceola Street, Denver, CO 
80219. • 

CROTALUS VIRIDIS (Western Rattle-
snake). COLORADO: Delta Co: ca. 6.5 
km E Hotchkiss. 2 August 1987. L. 
Valentine. Verified by Hobart M. Smith. 
UCM 56206. Extends range ca. 55 km 
east in Gunnison River drainage 
(Hammerson 1982, Amphibians and rep-
tiles in Colorado. Colorado Div. Wildl., 
Denver. 131 pp.). 

Submitted by GEOFFREY A. 
HAMMERSON, The Nature Conservancy, 
46 Kelsey Street, Middletown, CT 06457, 
LARRY VALENTINE, 1157 Highway 65, 
Eckert, CO 81418, and LAUREN J. LIVO, 
1215 South Osceola Street, Denver, CO 
80219. • 

ELAPHE GUTTATA EMORYI (Great 
Plains Rat Snake) USA: TEXAS: Ellis Co: 
6.4 km SW Midlothian off US Rt. 67 at 
Ward Spur. 27 April 1991. Chris T. 
McAllister. Verified by Stanley E. Trauth. 
Arkansas State University Museum of 
Zoology (ASUMZ 17573). New county 
record filling distributional gap between 
Johnson (McAllister 1987, Herp. Review 
18(1): 20), Kaufman, and Navarro coun-
ties (Dixon 1987, Amphibians and Rep-
tiles of Texas, Texas A&M University 
Press, College Station, Texas, 434 pp.). 

Submitted 	by 	CHRIS 	T. 
MCALLISTER, Renal-Metabolic Lab (151-
G), Department of Veterans Affairs Medi-
cal Center, 4500 South Lancaster Road, 
Dallas, TX 75216. • 

LAMPROPELTIS CALLIGASTER 
CALLIGASTER (Prairie Kingsnake). USA: 
KANSAS: Ellis Co: Sec. 1, T15S, R18W. 
27 June 1990. Travis W. Taggart and 
Scott Meyers. Verified by J. T. Collins. KU 
216130. Extends the range west and 
northwest 50 km from the nearest record 
in Russell County, Kansas (Collins, 1982, 
Amphibians and reptiles in Kansas. Sec-
ond ed. Univ. Kansas Mus. Nat. Hist. Pub. 
Ed. Ser. 8: 1-356). 

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

LAMPROPELTIS CALLIGASTER 
CALLIGASTER (Prairie Kingsnake). 
TEXAS: Limestone Co: 1.12 km S Mt. 
Calm on Farm Road 339. 10 May 1989. 
Troy D. Hibbitts. Verified by James R. 
Dixon. TCWC 66918. DOR male. County 
record. 

Submitted by TROY D. HIBBITTS, 
Department of Wildlife and Fisheries Sci-
ence, Texas A&M University, College Sta-
tion, TX 77840. 

LAMPROPELTIS GETULA (Common 
Kingsnake). COLORADO: Montezuma 
Co: 0.8 km NE San Juan River on U.S. Rt. 
160, Sec. 21, T32N R2OW. 15 June 1988. 
G. A. Hammerson. UCM Zoology Color 
Slide 47. 6.75 km SE Utah line on U.S. Rt. 
160 (3 km N & 11 km E Four Corners 
National Landmark). 12 June 1990. L. J. 
Livo. UCM Zoology Color Slide 51. Both 
verified by Hobart M. Smith. These records 
suggest widespread occurrence in south-
western Colorado, where species previ-
ously was known only from a single speci-
men collected in 1966. 

Submitted by GEOFFREY A. 
HAMMERSON, The Nature Conservancy, 
46 Kelsey Street, Middletown, CT 06457, 
LARRY VALENTINE, 1157 Highway 65, 
Eckert, CO 81418, and LAUREN J. LIVO, 
1215 South Osceola Street, Denver, CO 
80219. • 

LEPTOTYPHLOPS 	DUL CIS 
DISSECTUS (New Mexico Blind Snake). 
USA: NEW MEXICO: Rio Arriba Co: 
Embudo, Mark Rendleman residence. July 
1990. M. Rendleman. Verified by W. G. 
Degenhardt. University of New Mexico 
Museum of Southwestern Biology (MSB 
51605). Specimen was discovered during 
excavations approximately 15 m below 
the surface and 23 m into a hillside. Rio 
Arriba Co: Santa Clara Pueblo, Wayne 
Tafoya Residence. 18 July 1989. T. L. 
Brown. University of New Mexico Mu-
seum of Southwestern Biology (MSB 
51606). Both verified by W. G. Degenhardt. 
New county records. (Hahn, 1979, 
Leptotyphlops dulcis. Cat American Amph . 

Rept. 231.1-231.2). 

Submitted by CHARLES W. 
PAINTER, Endangered Species Program, 
New Mexico Department of Game and 
Fish, Villagra Building, Santa Fe, NM 
87503, and TED L. BROWN, Environ-
mental Improvement Division, 1190 St. 
Francis Drive, Santa Fe, NM 87503. • 
MASTICOPHIS 	FLAGELLUM 
(Coachwhip). COLORADO: Kit Carson 
Co: 21 km S & 11.5 km W Idalia. 29 May 
1988. L. J. Livo. UCM 56050. Lincoln Co: 
18 km S & 1.5 km W Punkin Center. 5 
September 1988. L. J. Livo. UCM Zool-
ogy Color Slide 54. Verified by Hobart M. 
Smith. First records for counties 
(Hammerson 1982, Amphibians and rep-
tiles in Colorado. Colorado Div. Wildl., 
Denver. 131 pp.). 

Submitted by GEOFFREY A. 
HAMMERSON, The Nature Conservancy, 
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HERPETOLOGICAL BOOKS & 
PUBLICATIONS FOR SALE 

SEND FOR MY NEW 1990-91 CATA-
LOG OF OVER 3800 TITLES. SEND 
$2.00 FOR POSTAGE. 

SPECIALS OF THE MONTH: 

BATRACHIA OF NORTH AMERICA 
BY E.D. COPE 522 pp. 1966 REPRINT 
$16.00 ppd. 

SET OF FIVE POSTERS, FIRST PUB-
LISHED BY THE ARMY FOR EASY 
IDENTIFICATION & HABITS OF VEN-
OMOUS SNAKES OF THE WORLD. 
$9.00 ppd. 

CATALOG SENT FREE WITH THE 
ORDER OF ANY OF THE SPECIALS. 

SEND TO: 

HERPETOLOGICAL SEARCH 
AND SERVICE EXHANGE 

117 E. SANTA BARBARA RD. 
LINDENHURST, NY 11757, USA 

46 Kelsey Street, Middletown, CT 06457, 
LARRY VALENTINE, 1157 Highway 65, 
Eckert, CO 81418, and LAUREN J. LIVO, 
1215 South Osceola Street, Denver, CO 
80219. • 

NERODIA RHOMBIFER (Diamondback 
Watersnake). TEXAS: Erath Co: 0.32 km 
W jct. Tex. Rt. 220 on U.S. Rt. 67. 29 April 
1989. Troy D. Hibbitts. Verified by James 
R. Dixon. TCWC 66917. DOR. County 
record. 

Submitted by TROY D. HIBBITTS, 
Department of Wildlife and Fisheries Sci-
ence, Texas A&M University, College Sta-
tion, TX 77840. • 

OPHEODRYS AESTIVUS (Rough Green 
Snake). USA: VIRGINIA: Henry Co: jct of 
SR 640 & Phospho Springs Rd, 3 km NNE 
Ridgeway. 7 September 1989. Terry D. 
Schwaner. Verified by Richard Hoffman. 
Virginia Museum of Natural History (VMNH 
R3). New county record. 

Submitted by TERRY D. SCHWANER 
& JOHN M. ANDERSON, Virginia Mu-
seum of Natural History, Martinsville, VA 
24112. • 

RAMPHOTYPHLOPS BRA MINUS 
(Braminy Blind Snake). USA: MASSA-
CHUSETTS: Suffolk Co: Boston, North 
End. 25 November 1990. Ralph Kunkel. 
Verified by Charles Meszoely. Northeast-
ern University Center for Vertebrate Stud-
ies (NUVC 193). First record of introduc-
tion in state. Nearest records for this 
exotic, tropical, fossorial, parthenogenic 
snake in continental United States are 
introduced colonies 1150 km south in Hi-
aleah, Miami, and Coral Gables, Dade 
County, and Lake Okeechobee, Palm 
Beach County, Florida (Delorey & 
Mushinsky, 1989, Herp. Review 18: 56; 
Wilson & Porras, 1983, Univ. Kansas Mus. 
Nat. Hist. Spec. Pub. 9: 1-89; Wynn et al., 
1987, American Mus. Novitates 2868: 2). 

Submitted by V. WALLACH, GWILYM 
S. JONES, & RALPH R. KUNKEL, Cen-
ter for Vertebrate Studies, Department of 
Biology, Northeastern University, Boston, 
MA 02115. • 

REGINA GRAHAMII (Graham's Crayfish 
Snake) USA: TEXAS: Kaufman Co: 16 km 
S Kaufman off FM 3094 at unnamed stock 
tank on Roberts Ranch. 20 March 1991. 
D. K. Bibb. Verified by Stanley E. Trauth. 
Arkansas State University Museum of Zo-
ology (ASUMZ 17350). Newcounty record 
filling a hiatus between Dallas and Van 
Zandt counties (Dixon 1987, Amphibians 
and Reptiles of Texas, Texas A&M Uni-
versity Press, College Station, Texas, 434 

pp.). 

Submitted 	by 	CHRIS 	T. 
MCALLISTER, Renal-Metabolic Lab (151-
G), Department of Veterans Affairs Medi-
cal Center, 4500 South Lancaster Road, 
Dallas, TX 75216 and D. KEITH BI BB, 906 
South Cedar Hill Road, Cedar Hill, TX 
75104. • 

RHINOCHEILUS LECONTEI (Longnose 
Snake). COLORADO: Otero Co: 4.8 km 
N, 3.2 km E Timpas, just E Timpas Creek, 
T25S, R57W, jct. Secs. 13 & 24. 10 June 
1988. G. A. Hammerson. Verified by 
Hobart M. Smith. Fresh shed skin (UCM 
56209) in rodent burrow. First record for 
county; extends range 36 km west 
(Hammerson 1982, Amphibians and rep-
tiles in Colorado. Colorado Div. Wildl., 
Denver. 131 pp.). 

Submitted by GEOFFREY A. 
HAMMERSON, The Nature Conservancy, 
46 Kelsey Street, Middletown, CT 06457, 
LARRY VALENTINE, 1157 Highway 65, 
Eckert, CO 81418, and LAUREN J. LIVO, 
1215 South Osceola Street, Denver, CO 
80219. • 

SISTRURUS CATENATUS (Massas-
auga). COLORADO: Las Animas Co: 
12.8 km N & 40 km E Trinidad, NW 1/4 
Sec. 19, T32S, R61 W, County Rd. 48.0. 1 
October 1988. J. D. Wieland. Verified by 
Hobart M. Smith. UCM 56216. First 
record for county; extends known range 
southward into apparent hiatus between 
previous Colorado records (Hammerson 
1982, Amphibians and reptiles in Colo-
rado. Colorado Div. Wildl., Denver. 131 
pp.). and those in adjacent states (Stebbins 
1985, Field guide to western reptiles and 
amphibians. Houghton Mifflin, Boston). 

Submitted by GEOFFREY A. 
HAMMERSON, The Nature Conservancy, 
46 Kelsey Street, Middletown, CT 06457, 
LARRY VALENTINE, 1157 Highway 65, 
Eckert, CO 81418, and LAUREN J. LIVO, 
1215 South Osceola Street, Denver, CO 
80219. • 

SISTRURUS CATENATUS EDWARDS!! 
(Desert Massasauga). TEXAS: Coleman 
Co: 4 km S jct. U.S. Rt. 67 on Ranch Road 
503. 29 May 1989. 4.8 km S jct. U.S. Rt. 
67 on Ranch Road 503. 3 June 1989. 
Troy D. Hibbitts. Verified by James R. 
Dixon. TCWC 66915, 66916. Scale rows 
on first specimen (TCWC 66915), a small 
male, were 23 as in S. c. edwardsii. Scale 
rows on the second specimen (TCWC 
66916), a small female, were 25 as in S.c. 
tergeminus, but with little ventral pattern 
as in S. c. edwardsii. These specimens 
represent a county record from the east-
ern edge of S. c. edwardsii range at an 
area of intergradation with the eastern 
subspecies S. c. tergeminus. 

Submitted by TROY D. HIBBITTS, 
Department of Wildlife and Fisheries Sci-
ence, Texas A&M University, College Sta-
tion, TX 77840. • 

TANTILLA GRACILIS (Flathead Snake) 
USA: TEXAS: Johnson Co: 17.5 km SW 
Cleburne off U.S. Rt. 67 on County Road 
1120 at Georges Creek Ranch. 24 March 
1991. C. T. McAllister and J. T. McAllister, 
III. Verified by Stanley E. Trauth. Arkan-
sas State University Museum of Zoology 
(ASUMZ 17349). First recordforthecounty 
filling distributional gap between Ellis, 
Hood, and Somervell counties (Dixon 
1987, Amphibians and Reptiles of Texas, 
Texas A&M University Press, College 
Station, Texas, 434 pp.). 

Submitted 	by 	CHRIS 	T. 
MCALLISTER, Renal-Metabolic Lab (151-
G), Department of Veterans Affairs Medi-
cal Center, 4500 South Lancaster Road, 
Dallas, TX 75216. • 
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TANTILLA HOBARTSMITHI (South-
western Blackhead Snake). COLORADO: 
Delta Co: 5 km E Eckert, Sec. 16, T14S, 
R94W. 21 May 1986, 31 May 1986. 12 
June 1986, 29 June 1986, 5June 1988. L. 
Valentine. UCM 56182-56183, 56186, 
56190, 56210. Ca. 2.5 km W Cedaredge. 
18 May 1986. L. Valentine. UCM 56181. 
First records for county; extends range ca. 
70 km ESE (Hammerson 1982, Amphib-
ians and reptiles in Colorado. Colorado 
Div. Wildl., Denver. 131 pp.). Mesa Co: 
John Brown Canyon, 4.3 km by road from 
Colo. Rt. 141. 16 June 1990. G. A. 
Hammerson. UCM 56226. All verified by 
Hobart M. Smith. Extends range into 
Dolores River drainage. These records 
suggest widespread occurrence in 
westcentral Colorado; range poorly known 
in Colorado and eastern Utah (Hammerson 
1982, Amphibians and reptiles in Colo-
rado. Colorado Div. Wildl., Denver. 131 
pp.; Cole and Hardy 1981, Bull. Am. Mus. 
Nat. Hist. 171:199-284). 

Submitted by GEOFFREY A. 
HAMMERSON, The Nature Conservancy, 
46 Kelsey Street, Middletown, CT 06457, 
LARRY VALENTINE, 1157 Highway 65, 
Eckert, CO 81418, and LAUREN J. LIVO, 
1215 South Osceola Street, Denver, CO 
80219. • 

TANTILLA NIGRICEPS (Plains Black-
head Snake). COLORADO: Kit Carson 
Co: 16 km S & 12 km W Idalia. 28 May 
1988. T. L. Wilcox and L. J. Livo. Verified 
by Hobart M. Smith. UCM 56051. First 
record for county (Hammerson 1982, 
Amphibians and reptiles in Colorado. 
Colorado Div. Wildl., Denver. 131 pp.). 

Submitted by GEOFFREY A. 
HAMMERSON, The Nature Conservancy, 
46 Kelsey Street, Middletown, CT 06457, 
LARRY VALENTINE, 1157 Highway 65, 
Eckert, CO 81418, and LAUREN J. LIVO, 
1215 South Osceola Street, Denver, CO 
80219. • 

ADDITIONAL DEPARTMEN- 
TAL RECORDS FOR THE 

HERPETOFAUNA OF 
HONDURAS 

Over a span of fourteen years, distri-
butional treatments have appeared for the 
amphibians, non-snake reptiles, and 
snakes of Honduras (Meyer and Wilson, 
1971, 1973, and Wilson and Meyer, 1985, 
respectively). During the same time and 
beyond, field work has continued in the  

country, resulting in the accumulation of a 
number of departmental records, some of 
which have been previously reported 
(Hahn, 1971; Hahn and Wilson, 1976; 
O'Shea, 1989; Wilson, Myton, and Cruz, 
1976; Wilson, McCranie, and Porras, 
1979). We have accumulated a substan-
tial amount of new such records between 
and including 1979 and 1989. We antici-
pate the preparation of new, expanded 
treatments of the amphibians and non-
snake reptiles (Wilson and McCranie, in 
prep.), but because the appearance of 
these works may come several years in 
the future, we feel it worthwhile to present 
these records now as an aid to other 
workers in the field. Recent snake records 
supplementing those in Wilson and Meyer 
(1985) are also included. The records 
detailed below are arranged according to 
department. All specimens were collected 
by at least one of the authors, except 
where noted. Vegetational formations 
(Holdridge, 1967) are given when repre-
senting the first record for a given species 
in that formation in Honduras. Other com-
ments are given where appropriate. 

DEPTO. ATLANTIDA 

Eleutherodactylus ridens. Quebrada 
de Oro, 820-880 m. Subtropical Wet For-
est formation. 17 May 1988. Field Mu-
seum of Natural History (FMNH) 236380. 
Extends range about 185 airline km. west 
of only previously known Honduran local-
ity (Meyer and Wilson, 1971). 

Rana maculate. Quebrada de Oro, 
820-880 m. 18 May 1988. FM NH 236382. 

Sceloporusmalachiticus. Cordillera de 
Nombre de Dios, S slope Cerro [3i:dal°, 
1780 m. 2 June 1980. University of Kan-
sas Museum of Natural History (KU) 
194320. 

Hydromorphus concolor. Quebrada de 
Oro, 900 m. 22-23 May 1988. FMNH 
236400-01. 

DEPTO. CHOLUTECA 

Gymnophthalmus speciosus. Vuelta 
de las Viejas, Punta RatOn. No date. 
Gustavo Cruz. KU 216146. 

Rhinoclemmys pulchernma. 1.6 km N 
Cedeno. 13 August 1985. KU 209310. 

DEPTO. COLON 

Bolitoglossa mexicana. Mountains 
behind Trujillo, 230-250 m. 18 June 1989. 
FMNH 236378. 

Eleutherodactylus noblei. Mountains 
behind Trujillo, 460 m. 19 June 1989. 
Tropical Moist Forest formation. KU 
214778. 

Ptychohyla merazi (tadpoles). Moun-
tains behind Trujillo, 460 m. 19 June 1989. 

Ecotour Expeditions 

Ecotour is offering a special her-
petological study expedition to the 
lowland rainforest of Amazonia Ec-
uador to be conducted between Au-
gust 20th - Aug 31st, 1991. We will 
focus on the nocturnal fauna of one 
of the most species-rich regions in 
the Amazon Basin. 

The expedition will be led by an 
herpetologist with extensive field ex-
perience in the Ecuadorian Amazon. 
We offer full stateside administrative 
assistance, have all the necessary 
equipment and staff in Ecuador, and 
provide complete logistical support. 

For information on this expedition 
or our other expeditions and group 
programs, phone or write: 800-688-
1822, 617-876-5817; 

Ecotour Expeditions 
P. 0. Box 1066 

Cambridge, MA 02238 

Tropical Moist Forest formation. FMNH 
236385. 

Coniophanes bipunctatus. 2.9 km S 
Puerto Castillo, near sea level. 21 June 
1989. FMNH 236396. 

Leptodeira septentrionalis. Moun-
tains behind Trujillo, 460 m. 19 June 1989. 
FMNH 236403. 

DEPTO. COMAYAGUA 

Plectrohyla guatemalensis. Montana 
de Comayagua, above Rio Negro, 1640 
m. 4 May 1982. KU 209683-84. 

Sceloporus malachiticus. Montana de 
Comayagua, Cerro Volcan, 1750 m. 29 
July 1980. Northwestern State University 
of Louisiana (NSU) 5242-43. 

DEPTO. COPAN 

Agalychnis moreletii. Laguna del 
Cerro, 770 m. 7 August 1982. KU 200526-
28. 

Centrolenella fleischmanni. Laguna 
del Cerro, 770 m. 10 August 1982. KU 
200525. 

Hyla bromeliacia. Quebrada Grande, 
1330 m. 10 August 1982. FMNH 236384. 

Phrynohyas venulosa. Copan. 13 May 
1985. Gustavo Cruz. KU 209307. 

Anolislaeviventris. Quebrada Grande, 
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1480 m. 6 May 1988. FMNH 236388. 
Anolis lemurinus. La Playona, 180 m. 

11 May 1988. FMNH 236390-91. 
Sceloporus malachiticus. Quebrada 

Grande, 1260 m. 8 August 1982. KU 
200570. 

Clelia clelia (hemipenes only, adult 
discarded). Laguna del Cerro, 770 m. 10 
August 1982. FMNH 236395. 

Porthidium nummifer. Below 
Quebrada Grande, ca. 1300 m. 21 July 
1983. KU 203011. 

Sibon nebulatus. La Playona, 180 m. 
11 May 1988. FMNH 236412. 

Tantilla taeniata. Above Quebrada 
Grande, ca. 1600 m. Lower Montane Wet 
Forest formation. 6 May 1988. FMNH 
236413. The highest previously recorded 
elevation for this species was 1000 m 
(Wilson, 1982). The pale middorsal stripe 
is confined to the middorsal scale row, a 
condition heretofore unrecorded for this 
species (Wilson, 1982). The pale nuchal 
band is divided medially. 

Urotheca elapoides. Quebrada 
Grande, 1370 m. Lower Montane Wet 
Forest formation. 4 May 1988. FMNH 
236406. 

DEPTO. CORTES 
Anolis laeviventris. Cerro Cusuco, 

1550 m. Lower Montane Wet Forest for-
mation. 21-22 May 1980. KU 194277-85. 

Gymnophthalmus speciosus. Santa 
Elena, 716 m. 6 February 1980. Louisiana 
State University Museum of Zoology 
(LSUMZ) 38853. 

Mesaspis moreletii. Cerro Cusuco, 
1720 m. Lower Montane Wet Forest for-
mation. 2 August 1982. KU 200587-88. 
First Caribbean versant record for Hondu-
ras (Meyer and Wilson, 1973). 

Drymarchon corals. Cerro Cusuco, 
1550 m. Lower Montane Wet Forest for-
mation. 4 August 1987. FMNH 236398. 

DEPTO. EL PARAISO 
Bufo luetkenii. Near Ojo de Agua, 665 

m. 10 August 1985. KU 209260-61. 
Bufo marinus. Near Ojo de Agua, 665 

m. 10 August 1985. KU 209263. 
Hypopachus variolosus (tadpoles). 

18.6 km NW Mandasta, 1435 m. 12 Au-
gust 1985. FMNH 236379. 

Physalaemuspustulosus. Near Ojo de 
Agua, 665 m.10 August 1985. KU 209281. 

Gymnophthalmusspeciosus. 30.6 km 
NW Mandasta, 1500 m. 12 August 1985. 
KU 209314. 

Leptodeiraannulata. 11.1 km SSE Villa 
San Francisco, 710 m. 11 August 1985. 
KU 209329-30. 

DEPTO. FRANCISCO MORAZAN 

Thamnophis fulvus. Cerro Cantagallo, 
1840 m. 16 August 1985. KU 209349. 

DEPTO. INTIBUCA 
Ptychohyla spinipollex. Zacate Blanco, 

2010 m. 17 June 1980. KU 192897-98. 
Mesaspis moreletii. Zacate Blanco, 

2103-2271 m. 31 January 1980. LSUMZ 
38826-27. 

Sceloporus variabilis. Ca. 15 km E La 
Esperanza, 1490 m. 19 June 1980. KU 
194331-33. 

Drymarchon corals. 2.7 km N Jesus 
de Otoro. 29 January 1980. Louis Porras. 
LSUMZ 38830. 

DEPTO. LA  PAZ 
Eleutherodactylus rugulosus. ca. 7 km 

S Marcala, 1540 m. 22 June 1980. KU 
195553. 

Leptodactylus fragilis. 17.0 km N 
Marcala, 1510 m. 19 August 1987. FMNH 
236381. 

Anolis sminthus. Ca. 5 km S Santa 
Elena, 1980-2000 m. 20-21 June 1980. 
KU 194300-04. 

Mabuya unimarginata. 17.0 km N 
Marcala, 1510 m. 19 August 1987. FMNH 
236393. 

Mesaspis moreletii. Ca. 5 km S Santa 
Elena, 1990 m.21 June 1980. KU 194262-
66. 

Sceloporus malachiticus. Ca. 5 km S 
Santa Elena, 1990 m. 20 June 1980. KU 
194327-28. 

DEPTO. LEMPIRA 
Plectrohylaguatemalensis. Naranjos, 

above Villa Verde, Cerro Celaque, 1930-
1940 m. 25 April 1982. KU 209663-65, 
209700. 

Ptychohyla spinipollex (tadpoles). 
Above Villa Verde, Cerro Celaque, 1480 
m. 28 April 1982. KU 216145. 

Anoliscrassulus. Naranjos, above Villa 
Verde, Cerro Celaque, 1960 m. 25 April 
1982. FMNH 236387. 

Mesaspis moreletii. Cerro Celaque, E 
slope, 2530 m. 26 April 1982. KU 200586. 

Sceloporus malachiticus. Cerro 
Celaque, E slope, 2530 m. 26 April 1982. 
KU 200562. 

Crotalus durissus. La Campa. 8 May 
1985. Gustavo Cruz. KU 209358. 

Ninia sebae. Above Villa Verde, Cerro 
Celaque. 6 August 1985. KU 209332. 

DEPTO. OCOTEPEQUE 
Ninia sebae. Rio Chiquito, 6.0 km W 

La Labor, 1460 m. 12 August 1987. FMNH 
236404-05. 

DEPTO. OLANCHO 
Plectrohyla guatemalensis. Sierra de 

Agalta, 1000 m. Subtropical Wet Forest 
formation. 8 August 1986. KU 209686. 

Anolis laeviventris. Sierra de Agalta, 
1470 m. 5 August 1986. FMNH 236389. 

Sceloporus malachiticus. Sierra de 
Agalta, 1470 m. 5 August 1986. FMNH 
236392. 

Bothrops asper. Sierra de Agalta, 1060 
m. 10 August 1986. FMNH 236415. 

Clelia clelia. Sierra de Agalta, 990 m. 
11 August 1986. FMNH 236394. 

Dipsas bicolor. Sierra de Agalta, 1000 
m. Subtropical Wet Forest formation. 7 
August 1986. FMNH 236397. Extends 
range about 120 airline km. north of local-
ity of only previously known Honduran 
specimen (Wilson and Meyer, 1985). 

Drymobius chloroticus. Sierra de 
Agalta, 1000 m. 7 August 1986. FMNH 
236399. 

Imantodes inornatus. Sierra de Agalta, 
990 m. Subtropical Wet Forest formation. 
6 August 1986. FMNH 236402. 

Scaphiodontophis annulatus. Sierra 
de Agalta, 1000 m. 7 August 1986. FMNH 
236410. 

Sibon dimidiata. Sierra de Agalta, 990 
m. 9 August 1986. FMNH 236411. 

DEPTO. VALLE 
Rana berlandieri complex La Orilla, 

ca. 3.5 km S Amatillo. 11 March 1988. 
FMNH 236383. 

Anolis sericeus. Isla Zacate Grande. 
25 June 1980. KU 194287. 

Sceloporus squamosus. Isla Zacate 
Grande. Tropical Dry Forest formation. 25 
June 1980. KU 194329. 

Agkistrodon bilineatus. San Lorenzo. 
No date. Gustavo Cruz. FMNH 236414. 
First mainland record for Honduras. Re-
corded from Isla Zacate Grande, Depto. 
Valle by Cruz et al. (1979). 

Crotalus durissus. 3.7 km N San 
Lorenzo. 14 August 1985. KU 209357. 

DEPTO. YORO 
Celestus bivittatus. Montana de 

Macuzal, above El Portillo, 1590 m. Lower 
Montane Wet Forest formation. 6 July 
1983. FMNH 236386. First Caribbean 
versant record for Honduras (Villa and 
Wilson, 1988). 
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BOOK REVIEW 

Life History and Ecology of the Slider 
Turtle, by J. Whitfield Gibbons (with 31 
other contributors), 1990. Smithsonian 
Institution Press, 470 L'Enfant Plaza, Suite 
7100, Washington, D.C. 20560 (send or-
ders to Dept. 900, Blue Ridge Summit, PA 
17294). xiv + 368 pp. $60.00 + shipping. 

This book is the culmination of 20 
years of research on turtle biology at the 
Savannah River Ecology Laboratory 
(SREL), part of the U.S. Department of 
Energy's Savannah River Plant (SRP) in 
South Carolina. The driving force behind 
this project is Whit Gibbons, who has been 
associated with SREL since its inception 
and now serves as its senior ecologist. 
Fifteen of the 24 chapters are authored in 
whole or in part by researchers who were 
at SREL at the time of writing. The book 
features the yellow-bellied slider 
(Trachemys scripta scripta), but many 
readers familiar with the primary literature 
emanating from SREL over the last two 
decades will not be surprised to find re-
search on other turtle species liberally 
discussed and/or referenced throughout 
the text. This is a technical book, and the 
content is explicitly empirical. It is well-
bound and well-printed, and its format (8 
1/2 x 11 inches) makes it easy to read. 
Collecting the bibliography in one place at 
the end of the book also facilitates use. 

The book is organized into six more-
or-less coherent sections. Section 1 con-
tains three introductory chapters authored 
by Gibbons, the last in collaboration with 
J. D. Congdon. The essence of the first 
chapter is a series of testable hypotheses 
concerning the movement and energy al-
location patterns of turtles, reflecting in 
part the unavoidable a posteriori nature of 
the analyses of a project of this magnitude 
and duration. I liked the ecological defini-
tion of a population presented here, em-
phasizing as it does the stochastic influ-
ences of the local environment on param-
eters delimiting one. Two unique features 
included in this chapter are comprehen-
sive appendices on SREL turtle publica-
tions and Ph.D. dissertations on turtles, 
respectively. 

Chapter 2 describes in detail the 
physical features of SRP as they pertain to 
the subject matter, and provides a delight-
ful series of anecdotes and descriptions of 
the research and habitats involved which 
are particularly entertaining for anyone 
who has worked on similar long-term 
projects and/or with government agen-
cies. I was confused bythe statement that 
SRP was acquired from "public lands" in 
1951, and infer that since 30-40% of SRP 
was once farmland that acquisition and/or 
condemnation of private lands was in-
volved. 

Chapter 3 emphasizes the utility of 
turtles in studying the evolution of life 
histories in long-lived iteroparous organ-
isms. Gibbons and Congdon are able to 
provide a unique cautionary perspective 
from long-term studies on turtles of the 
extreme variability in life-history param-
eters within species' populations exposed 
to different environments, between differ-
ent species exposed to the same or simi-
lar environments and between the sexes 
in the same species. 

Section 2 contains 4 chapters which 
serve to illustrate the still problematic phy-
logenetic relationships among and no-
menclatural status of slider turtle popula-
tions, and the techniques which can be 
brought to bear on these problems. Ernst 
provides a concise, cogent exposition of 
the taxonomic history of emydine turtles, 
and accepts the Chrysemys-Pseudemys-
Trachemys arrangement first proposed 
by Agassiz and most recently codified by 
Seidel and Smith (1986). He recognizes 
five species of Trachemys, and 14 sub-
species within the sole mainland species 
scripta. Seidel and Jackson also accept 
Agassiz' arrangement but suggest that 
the precise phylogenetic relationships 
among contemporary emydine genera are 
far from clear. They indicate that fossils 
assignable to Trachemys may be as old 
as 7 million years, and that some subspe-
cific differentiation among mainland scripta 
may be traceable in Pliocene fossils. 
Legler, however, does not recognize the 
Agassiz split and considers scripta a 
polytypic species of Pseudemys (sensu 
lato) with 17-18 subspecies, describing 
two as new herein. I found Legler's thor-
ough discussion of the biogeography and 
phylogenetic relationships among slider 
populations particularly enjoyable, pro-
viding much fodder for future work, al-
though some of the scenarios he rejects 
seem no more arbitrary than those ac-
cepted. All three of these chapters strongly 
suggest that the potential for recognition 
of multiple species within scripta is high. 
Smith and Scribner provide a succinct and 
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very interesting exposition of extremely 
high levels of genetic differentiation among 
and between populations of sliders on 
SRP, noteworthy again because of the 
long-term nature of the study and the high 
mobility of these turtles. This chapter has 
important implications for elucidating the 
effects of selection in a highly dynamic, 
unpredictable habitat mosaic on the ge-
netic structure of long-lived, late-maturing 
animals. 

Section 3 presents six chapters on 
reproduction and growth, perhaps the most 
interesting of which is the exhaustive re-
view and synthesis by Congdon and Gib-
bons on the biology of turtle eggs. They 
point out an interesting difference between 
species with flexible-shelled and rigid-
shelled eggs; eggs of the former type are 
developmentally sensitive to the hydric 
environment of their incubation medium 
and this leads to differences in the selec-
tion regimes experienced by turtle spe-
cies depending on which egg type they 
possess. In addition, concepts of parental 
investment have to be modified for turtles 
since energy stores are apportioned be-
tween two separate processes, embryo-
genesis and fueling the hatchling after 
hatching. The hatchlings of many turtle 
species overwinter in the nest, and a wide 
variety of parental investment strategies 
of energy allocation ensue. 

The following chapter by Gibbons and 
Greene present a wealth of data on clutch 
frequency, size and age at sexual maturity 
and other parameters for T. scripta and 
other SRP turtle species, and once again 
highlights the importance of long-term 
studies as key to the understanding of life-
history evolution. It turns out that male T. 
scripta on SRP reach sexual maturity at a 
certain size whereas f emales reach sexual 
maturity at a specific age; however, com-
plex interactions with other life-history pa-
rameters render these demographic de-
terminations imprecise. Similarly, inter-
actions between clutch size and other 
morphological and environmental charac-
teristics complicate a direct positive rela-
tionship between female body size and 
clutch size. The most confusing 
chapter of this book is the one by Dunham 
and Gibbons on growth. It contains a 
pedestrian review of techniques for the 
measurement of size and analysis of 
growth, and concludes with a discourse 
upon factors affecting growth which have 
very little to do with turtles. Whereas it 
seems clear that indeterminate growth 
occurs in SRP T. scripta, it is unclear 
whether differences in growth rates exist 
between the sexes. The authors state (p. 
139) that "the two sexes grow at the same  

absolute rate before and after reaching 
the asymptote..." and (p. 141)"...the abso-
lute growth rates of females must be sig-
nificantly higher than those of males in all 
populations." The confusion perhaps re-
sults from the lack of a clear exposition of 
what the two free parameters of the growth 
models they employ mean biologically in 
this case. 

The three remaining chapters discuss 
slider populations from other areas. 
Mitchell and Pague support the relation-
ships of size to reproductive characteris-
tics and patterns of growth developed for 
SRP T. scripta for populations in south-
eastern Virginia. Moll and Moll provide a 
nice table summarizing reproductive data 
for neotropical slider populations (which 
they refer to as Pseudemys scripta). They 
conclude that any differences in reproduc-
tive (or other ecological) characteristics 
between temperate and tropical popula-
tions are ones of degree, not kind, and 
directly related to longer growing seasons 
in the latter habitats. These authors view 
the reproductive ecology of sliders as an 
exaption which, along with a certain de-
gree of habitat alteration, allowed these 
turtles to successfully invade the tropics. 
Vogt provides limited data to suggest that 
the critical temperature for producing males 
in tropical Mexican populations of T. scripta 
is 1°C lower than that for temperate popu-
lations, and speculates that nests of the 
former are actually experiencing lower 
temperatures in nature. He contravenes 
without supporting evidence the conven-
tional wisdom and considerable data sug-
gesting that size determines sexual matu-
rity in female sliders. The population Vogt 
studied appears to be heavily skewed 
towards adults, and he attributes this to 
heavy predation, especially by Crocodylus 
moreleti. The abundance of juvenile 
Staurotypus triporcatus, a sympatric bot-
tom-dwelling species, is cited as evidence 
to suggest that it is not nest predation 
which is responsible for the skewed popu-
lation structure of Trachemys. This ob-
servation only allows inference concern-
ing the relative effects of nest predation on 
Staurotypus and, without additional data, 
allows no discrimination between the ef-
fects of distinct avenues of predation on 
the demography of the slider population in 
question. 

Section 4 contains a set of six chap-
ters relating in diverse ways to the 
demography of and interactions between 
slider populations. In the initial chapter 
Gibbons discusses somewhat redundantly 
how the assessment of sex ratios in turtle 
populations is complicated by trapping 
and sampling biases, differential seasonal  

activity and mobility between the sexes, 
and interpopulational variation in move-
ment patterns. One of the most important 
questions raised, yet to be adequately 
addressed with data, is whether or not 
females in species with temperature sex 
determination manipulate sex ratios by 
behavioral meansto conform with Fisher's 
theory of parental investment in the sex 
least costly to produce and in shortest 
supply. Arguably the most important 
chapter in this bookfollows in which Frazer, 
Gibbons and Greene employ a wealth of 
excellent data to construct a complete life-
table for Trachemys scripta on SRP. They 
provide a first-class review of survivorship 
in turtle eggs and hatchlings, and re-em-
phasize the challenges to accurate evalu-
ation of life-histories in long-lived, 
iteroparous species in which individual 
females do not reproduce annually but 
continue to harvest and expend energy. I 
can recall few such quality treatments in 
animal ecology (certainly only Don Tinkle's 
work on Uta in herpetology) and I expect 
this one to become a classic in the field. 

The remaining chapters in this section 
are all interesting. Gibbons, Greene and 
Congdon provide a qualitative character-
ization of movement patterns in turtles 
and an assessment of associated selec-
tive benefits and risks. They make the 
curious assertion that individual female 
sliders leave aquatic habitats on SRP and 
travel in the same general direction over-
land on consecutive nesting forays be-
cause "... a nesting individual would be 
expected to follow a known route that 
resulted in her own survival and a satisfac-
tory nest on a previous occasion..." with-
out defining the latter statement or indicat-
ing how it would be assessed. Coloniza-
tion by sliders of newly-constructed farm 
ponds in Mississippi reported by Parker 
(using Pseudemys as the generic name) 
reveals that most colonizers are immature 
animals. Population turnover in these 
habitats remained higher than for nearby 
established ponds throughout the study, 
growth rates were slower, and population 
densities and biomass remained lower. 
Schubauer, Gibbons and Spotila com-
pared home ranges of T. scripta estimated 
by mark-recapture methods and radiote-
lemetry on SRP and found that the latter 
method yielded areas that were signifi-
cantly larger for both sexes. Most of the 
increase was due to the land portion of the 
home range. Home range size was sig-
nificantly correlated with body mass for 
females and with the length of time moni-
tored for males. The final chapter in this 
section by Lovich, McCoy and Garstka is 
a discussion of melanism in T. scripta. The 
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effect of melanism on turtle taxonomy is 
reviewed. The onset of melanism in male 
sliders is not strictly dependent on age, 
size, or the attainment of sexual maturity. 
A comprehensive study of steriod me-
tabolism in this species demonstrated sig-
nificant differences between melanistic 
and non-melanistic individuals and sug-
gests to the authors a direct albeit not 
exclusive connection to melanophore ac-
tion and melanin deposition. The direct 
action of steroids at the level of gene 
expression was not investigated, how-
ever. A thoughtful discussion on the 
adaptive significance of melanism ensues 
and the suggestion is made that melanism 
serves as an important visual cue in social 
interactions. 

Section 5 contains four chapters on 
bioenergetics. Parmenter and Avery pro-
vide a standard review of the feeding 
ecology of T. scripta, emphasizing that the 
nutritional requirements for the species 
are largely unknown. They state (p. 264) 
that effects of temperature on growth rates 
and the attainment of sexual maturity are 
unknown while citing (p. 266) several 
studies on increased temperatures pro-
moting growth in this species, and ignor-
ing the studies which have demonstrated 
a positive relationship between size and 
sexual maturity in female sliders. Hinton 
and Scott contribute a particularly inter-
esting chapter on the use of radioisotopes 
in ecological research, not the least be-
cause of the lengthy sponsorship of SREL 
activities on SRP by the Department of 
Energy and its predecessors. A very 
useful discussion of radionuclide kinetics, 
which must be understood in at least a 
general way to make their use and inter-
pretation in radiobiology meaningful, 
serves as the basis of the chapter. Al-
though of greatest utility in metabolic stud-
ies, the potential of radioisotopes in chelo-
nian biology remains largely untapped. 
Spotila, Foley, and Standora develop a 
climate space model based on various 
biophysical parameters thought to influ-
ence thermoregulatory behavior of T. 
scripta which was found to adequately 
predict such behavior in two aquatic habi-
tats on SRP. The remarkable capacity of 
this species to survive long periods of 
underwater winter dormancy via altered 
physiology is noted. The final chapter in 
this section by Esch, Marcogliese, Goater, 
and Jacobson is a unique review of the 
taxonomy and phylogenetic relationships 
of helminth parasites and turtle hosts and 
the potential uses of these parasites as 
indicators in turtle biology. Data from 
turtles on SRP support the hypothesis that 
a correlation exists between local habitat  

stability and parasite numbers and spe-
cies diversity. The authors make a clear 
case that the distribution and abundance 
of parasites in turtles is a potentially very 
useful tool for attaining a deeper under-
standing of several aspects of host biol-
ogy, such as the ontology of diet and 
feeding behavior, seasonal movements, 
and zoogeography. 

The final section of this book contains 
a single chapter by Gibbons which serves 
as an epistle on the value of long-term 
ecological research. The turtle research 
at SRP has provided the critical data 
needed to address biological questions 
such as the ontology of reproduction in 
long-lived species, indeterminate growth 
in reptiles, sex ratios in vertebrates, and 
the effects of long-term variability in envi-
ronmental parameters on demographics 
of natural populations. 

I found almost no typographical or 
other errors in this book. The most note-
worthy are in Chapter 5, where the 
Chrysemys nelsoni species account pub-
lished in the Catalogue of American Am-
phibians and Reptiles is erroneously at-
tributed to "Herpetological Circulars," a 
completely different series published by 
SSAR. Also, two citations by the same 
author, a& b in the text, are reversed in the 
bibliography. If I have to find fault with this 
book, my major criticism would be that it 
contains no explicit review of the conser-
vation status of slider turtle populations, 
although Chapters 4, 7, and 11 briefly 
touch upon certain aspects of this issue. 
Evidence of a largely circumstantial na-
ture has been accumulating for some time 
that certain populations, particularly T. s. 
e/egans in Louisiana, are threatened, 
leading to a recent petition to include this 
taxon in Appendix II of CITES (Dane, 
1989) which was unsuccessful. These 
threats include the annual replacement of 
turtle farm breeding stocks with up to an 
estimated 100,000 adult turtles from wild 
populations, removal of an additional es-
timated 765,000 wild-caught turtles for 
human consumption, habitat destruction, 
and worldwide introduction of sliders with 
unforeseen biological consequences into 
areas where they are not native (Warwick 
et al. 1990). This book would have been 
the ideal opportunity to focus this issue 
and bring it to the attention of the people 
who are likely to be most interested. 

This is an important book, and likely to 
remain a classic of its kind for some time 
to come. I highly recommend it, despite 
the price, to anyone interested in turtles or 
in long-term ecological research in gen-
eral. The book is a superb summary of 
ecological research on turtles and will  

prove especially valuable to those without 
the opportunity to become intimately fa-
miliar with the primary literature in the 
field, and belongs in every well-equipped 
science or general library for that reason 
alone. Those people who denigrate de-
scriptive biology, or who despair about the 
future of science that is not explicitly di-
rected at a priori hypothesis testing, need 
only read this book to discover how valu-
able such endeavors really are. 
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PUBLICATION RECEIVED 

Lizards of the Genus Emola (Scin-
cidae) with Observations on Their Evo-
lution and Biogeography, by Walter C. 
Brown. 1991. Memoirs of the California 
Academy of Sciences Number 15. The 
California Academy of Sciences, Scien-
tific Publications, Golden Gate Park, San 
Francisco, CA 94118, USA. ISBN 0-940-
228-24-6. $25 + $2.25 s&h (California 
residents add 6.5% sales tax). vi + 94 pp. 

The 72 recognized species of the liz-
ard genus Emoia are described, including 
13 new species and three new subspe-
cies. Includes a section on Observations 
on the Evolution, Relationships of Spe-
cies Groups, and Distribution of Emoia. 
Numerous black and white photographs 
of specimens, two color plates of eight 
photographs each, several range maps.. 
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