




INSTITUTIONAL PROFILE 

Herpetology At Indiana University 

Indiana University at Bloomington is located 40 miles south of 
Indianapolis. Much of the surrounding countryside is forested. 
The 2000-acre campus is heavily wooded and is often regarded as 
among the most beautiful in America. IU is the oldest state-
established university west of the Allegheny Mountains, founded 
at Bloomington in 1820. It now serves nearly 94,000 students on 
eight campuses. The residential campus at Bloomington and the 
urban center campus at Indianapolis form its core. With 853 
degree programs, the university attracts students from all 50 states 
and around the world. 

The first natural historian on the faculty was Richard Owen who 
was followed on the faculty by the ichthyologist David Starr 
Jordan. Jordan eventually became president of Indiana University 
and later, Stanford. Jordan Hall (which houses the Department of 
Biology), Jordan Avenue, and lU's Jordan "River" are all named 
for him. Jordan was succeeded as head of Zoology by his collabo-
rator in ichthyological explorations, Carl H. Eigenmann. Biologists 
played a key role in the development of the graduate programs at 
IU. Eigenmann became the first dean of the Graduate School. The 
second and fourth deans were geneticists Fernandus Payne and 
Ralph Cleland. Today the Graduate School awards approximately 
300 Ph.D.'s and 500 master's degrees annually. 

Some studies of local amphibians were carried out by Will Scott 
(an aquatic biologist) and Frank Young (an entomologist) and 
their students. The first faculty member hired who worked prima-
rily with reptiles or amphibians was the embryologist Robert W. 
Briggs, famous for his work on amphibian development. He 
attracted as a coworker Rufus R. Humphrey who had retired from 
the University of Buffalo. Humphrey brought with him his colony 
of axolotls and worked at IU until his death in 1977. The axolotl 
colony continues under the direction of George Malacinski and is 
a major resource for studies in developmental genetics, both at IU 
and elsewhere. 

Facilities 

A number of university facilities and nearby resources are 
particularly attractive for students with interests in field research 
with amphibians and reptiles. These include a 300-acre woodland 
tract on the shore of Lake Monroe and the 90-acre Kent Farm 
research area. Moreover, southern Indiana contains a very large 
concentration of state parks and state and national forests. The 
Crane Naval Reserve alone includes 100 square miles of potential 
research sites and is well protected from public access (the periph-
ery is patrolled by military police with attack dogs). Research 
facilities also include extensive animal quarters (including axolotl 
and turtle colonies and rooms for individual research projects), 
sophisticated molecular biology and microscopy installations, 
and a major computer facility . 

IU's Library collections are among the 20 largest in the country. 
The Biology Library maintains approximately 1200 current jour-
nal subscriptions and includes some 95,000 volumes. 

The Medical Sciences Library has 269 serials and 7500 volumes. 
Additional relevant materials are in several other libraries. On-
line and CD-ROM literature searches are easily done. The Lilly 
Library of rare books contains many scarce herpetological classics,  

especially from early work in Latin America, as well as first 
editions of many classic items, including Darwin's On the Origin of 
Species. 

Programs 

Most of the students who are interested in herpetology work in 
the Evolution, Ecology, and Behavior Programs (EEB) in the 
Department of Biology. The Ph.D. and M.A. degrees in EEB can be 
obtained in the areas of ecology, population biology, or evolution-
ary biology. The 20 EEB faculty are engaged in research ranging 
from ecosystem, community function, and population biology to 
physiological ecology, plant systematics, and evolutionary genet-
ics. There is an especially strong interdepartmental program in 
animal behavior. 

FIG. 1. White River in Bartholomew County, Indiana. Seven species of 
turtles occur here. Photograph by Michael A. Ewert. 

Research Programs 

Robert Devoe (Optometry) studies motion detection by cells in 
the turtle retina. He uses intracellular recording and staining to 
measure responses to moving patterns and to identify the cells 
anatomically. He finds that about 34% of all cells recorded re-
spond best to motion in a certain direction and much less well to 
motion in the opposite direction. 

Michael A. Ewert (Biology) employs a comparative approach to 
his studies of development of reptilian (mostly turtle) eggs. He is 
most interested in ecological and evolutionary perspectives, espe-
cially as concerns developmental rate, correlates of energy expen-
diture, and environmental sex determination. 

George Malacinski (Biology) studies the genetics and molecular 
embryology of early amphibian development. His research fo-
cuses on the establishment of egg polarity and its relationship to 
buoyant density differences in egg cytoplasm components, on the 
development of mesoderm differentiation, and on axolotl devel-
opmental genetics. 

Anthony L. Mescher (Physiology) is interested in tissue interac-
tions during development, especially amphibian limb regenera-
tion. Currently he is investigating the hypothesis that nerves 
release transferrin and that this may be involved in the neural 
stimulation of regeneration in the amphibian limb. 

Anton W. Neff (Physiology) is interested in the establishment of 
primary early embryonic patterns in vertebrates. He uses amphib- 
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ian embryos in his studies of the role of the egg cytoplasm and 
cytoskeleton in the establishment of dorsal-ventral polarity, of 
somitogenesis and the differentiation of myotomes, and of 
cardiogenesis. 

Craig E. Nelson (Biology) is interested in evolutionary ecology, 
especially of amphibians and reptiles. Current and recent projects 
in his group focus on the adaptive nature of sex-determination in 
reptiles, on reptilian reproductive strategies, on mate choice by 
female frogs, and on the efforts of temporal and spatial heteroge-
neity on the structure of pond-breeding amphibian communities. 

FIG. 2. Ledges along Sugar Creek in Park County. Many species of 
amphibians and reptiles are found in the rock outcrops that are common 
in southern Indiana. Photograph by Michael A. Ewert. 

Paul Pietsch (Optometry) uses larval salamanders (genus Am-
bystoma) to make experimental inquiries into the biological basis 
for memory, perception and learning. Currently, and in collabora-
tion with Carl Schneider of the Psychology Department of Indiana 
University of Pennsylvania, he is trying to find out how experi-
mental alterations (e.g., eye transplants) in the visual system affect 
the larvae's visually evoked behavior. 

John B. Phillips (Biology) studies the sensory specializations 
underlying behavior. Among his current foci are the sensory 
mechanisms underlying magnetic field and polarized light detec-
tion; the sensory basis of navigation and dispersal in vertebrates; 
and sexual selection and the evolution of mating systems. Much of 
his current work is with salamanders and turtles. 

Henry D. Prange (Physiology) studies temperature regulation 
in reptiles and other animals, the respiratory physiology of hy-
poxia in axolotls and other bimodal breathers, and respiration of 
eggs and its relationships to sex determination in turtles. 

William J. Rowland's (Biology) work combines ethological, 
ecological, and evolutionary approaches to investigate behavior. 
His work has focused especially on communication and reproduc-
tive behavior of fishes, mainly sticklebacks. His group has also 
addressed these questions in salamanders and lizards. 

Dolores M. Schroeder (Physiology) studies structure-function 
relationships of the central nervous system by examining varia-
tions across a wide range of vertebrates. Her current focus is on the 
intrinsic mechanoreceptor of the spinal cord. 

Barry Sinervo (Biology) is currently working on two related 
lizard life history problems that involve maternal investment: 
optimal offspring size and costs of reproduction arising from 
levels of maternal investment. He has developed several experi-
mental manipulations (allometric engineering) of maternal in-
vestment per offspring and total investment that permit a causal  

analysis of natural selection on these traits in the wild. He has used 
these techniques on a wide range of size-related evolutionary 
problems that involve reptiles. 

Fort Wayne Program 

The Indiana University program at Fort Wayne, Indiana, is 
shared with Purdue University. IUPUFW offers a master's degree 
in biological science. Moreover faculty there usually have gradu-
ate-faculty status in the Indiana University system and can thus 
direct dissertations and serve on graduate committees for stu-
dents working in Bloomington. IUPUFW facilities include the 
Crooked Lake Research Station and an animal care facility with 
good environmental controls and a staff already accustomed to 
caring for reptiles. Several faculty have strong herpetological 
research interests: 

William E. Cooper (Biological Sciences) is interested in the 
behavioral ecology of squamates with special interests in both 
proximate and ultimate factors affecting social behavior, feeding, 
and defense. Currently he is working on the use of chemical cues 
in foraging behavior and pheromonal communication, and on the 
influence of foraging mode on the use of tongue-flicking to iden-
tify prey chemicals. He also studies female reproductive colora-
tion, sexual selection, and comparative aspects of the foraging 
mode. 

James 0. Farlow's (Geosciences) research interest is dinosaur 
biology, especially the reconstruction of behavior and ecology. He 
studies the behavioral implications of dinosaur tracks and tooth 
structure and the relationships among body size, body tempera-
ture, and behavior. 

Bruce A. Kingsbury (Biological Sciences) is interested in the 
physiological ecology of temperature regulation in alligator liz-
ards, activity cycles, and habitat selection in lizards and turtles. He 
is currently doing field studies of foraging behavior in tropical 
gekkonid, phrynosomatid, and teiid lizards. 

Frank V. Paladino (Biological Sciences) studies the physiologi-
cal ecology of sea turtles with emphasis on temperature regula-
tion, diving, and reproductive biology. He currently works with 
nesting and migration in leatherback turtles in Costa Rica. 

CRAIG E. NELSON 
Department of Biology 
Indiana University 
Bloomington, Indiana 47405, USA. 
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SSAR Meeting Highlights 

Dates: 7-12 August 1993 
Place: Indiana University, Bloomington, Indiana 

Keynote Lecture: "FEEDING STRATEGIES OF MONITOR LIZARDS," by Walter Auffenberg (Florida State 
Museum). An in-depth, illustrated lecture on the behavior and ecology of the Komodo, Gray's, and 
Bengal monitors. 

Symposium: "REPTILIAN BEHAVIORAL ECOLOGY: A Tribute to Charles C. Carpenter." Organizers: James 
Gillingham and Thomas Jenssen. Participants: Robin Andrews, Gordon Burghardt, Geoffrey Car-
penter, David Chiszar, William Cooper, Justin Congdon, David Duvall, Gary Ferguson, Neil Ford, 
Brent Graves, Neil Greenberg, Victor Hutchison, Beth Leuck, Jeffrey E. Lovich, James B. Murphy, 
Catherine Marler, Joseph Macedonia, Matthew Rand, Stephen Secor, Judy Stamps, Richard Tokarz, 
and Kent Vliet. 

Symposium: "VISION AND VISUAL CUES IN THE BEHAVIOR OF AMPHIBIANS AND REPTILES." Organizers: Ri- 
chard King and John B. Phillips. List of Speakers not yet finalized. 

Herpetological Travelogue Slide Shows: Aaron Bauer (Australia, New Zealand, and New Caledonia), 
Stephen D. Busack (Spain), Thomas Fritts (Galapagos Islands), and C. J. McCoy (Belize). 30-minute, 
profusely illustrated lectures. 

Oral and Poster Presentations: Several concurrent sessions each day. Abstract form in Herpetological 
Review, December 1992 issue, page 97. 

Student Paper Awards: Seibert Prizes to be awarded to the two best student papers ($250 first prize, 
$150 second prize). 

"The Great Reprint Scavenge." (For Students Only!). Professionals are asked to clear unwanted 
duplicate reprints out of their offices (and get free raffle tickets as a "thank you"). Only students will 
be permitted to sort through the stacks. 

Audiovisual Shows: "Herps of the West" (newly updated), "Amphibians of the Appalachians" 
(updated 1992), and "Herpetology Past and Present." 

Field Trips: "Herping with Joe Collins." 

Social Activities: Welcoming Reception, the Annual SSAR Auction, Gourmet Beverage Tasting, 
local tours, and raffle. 

Exhibit: Tour of the Indiana University Axolotl Facility, a national facility founded by R. R. 
Humphrey that breeds and maintains genetic stocks of axolotls for research and teaching. 

Live Exhibit: Herps of the Region (Sponsored by the Hoosier Herpetological Society). 

Costs: Registration: $50 student, $70 regular; after 15 June, $70 student, $95 regular. Lodging at 
Indiana University Union (meeting site): $55 /day (single) to $88 / day (4 persons/2 beds). Air-
conditioned dorms are $18 /day (double occupancy) and $23.50 /day (single occupancy). 

Further Details, Call for Papers, and Abstract Form: See the December 1992 issue of Herpetological 
Review (page 97) or on request from Craig E. Nelson, Department of Biology, Indiana University, 
Bloomington, Indiana 47405 (telephone 812-855-1345, fax 812-855-6705). 
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SSAR BUSINESS 

SSAR Election Results 

Results of the recent SSAR election are as follows: 

President-elect (to serve as President for 1994): 
Lynne D. Houck. 

Secretary: J. Eric Juterbock (unopposed). 

Treasurer: Douglas H. Taylor (unopposed). 

Directors: David M. Green, Gregory K. Pregill. 

Proposed Amendments To Bylaws 

Two amendments to the SSAR bylaws are to be discussed at the 
1993 Annual Meeting in Bloomington, Indiana, 7-12 August. In 
each case, the current wording needing amendment is printed 
with an overstrike, and the suggested replacement follows in 
brackets. 

The first involves the list of and the duties of appointed officers, 
and the amendment will allow the needs of the Society to conform 
strictly to the Bylaws. 

Article H. Section 1. b. 
The appointed officers shall include an Editor of the official 

journal, an Editor of the Society Newsletter, art-Editor-of- miscel-
laments-publications [Editors of other publications, as deemed 
necessary by the Board], and a Publications Secretary. 

Article II. Section 6. c. 
The aliter-of the-triseellareeetts [Editors of the other] publica-

tions shall be responsible for all phases of the publication of 
monographs, facsimiles, and such special publications as may be 
issued by the Society. The alit°. is [Editors are] responsible to the 
Board of Directors, to whom annual reports are made. 

The second proposed amendment involves the timing of the 
return of ballots for both the annual election and the amendment 
of the Constitution and Bylaws; the amendment will clarify the 
date by which ballots must be returned. 

Article IV. Section 4. 
The Slate of Nominations shall be prepared in ballot form and 

circulated to the entire membership by the Secretary not later than 
one month after the annual meeting. Ballots, to be valid, must be 
returned to the designated recipient vrithirra-tltree-vreek-peried-of 
the [by the due] date printed on the ballot. 

Article IX. Section 4. 
Within one month after the meeting the Secretary shall send a 

ballot on amendments to the entire membership. To be valid the 
marked ballots shall be returned to the Secretary   
week-perictl-ofthe [by the due] date printed on the ballot. 

Anniella pulchra (California Legless Lizard). USA, California: Kern Co., Oiler Cyn. 
Illustration by Tim Manolis. 

SSAR SEEKS NEW TREASURER 

After six years as Treasurer, Doug Taylor has announced his 
retirement and the Society is seeking a replacement. The Trea-
surer is one of the critical officers in SSAR and, historically, has 
been intimately involved in innovative changes in the Society's 
programs. As such, this person is in a key position to influence 
the development of SSAR and of the herpetological community. 

The Treasurer is responsible for planning the annual budget 
(currently about $175,000), for maintaining the membership 
list, and for handling all funds (dues payments, disbursements). 
The office has its own substantial budget, induding funds for a 
part-time assistant and the purchase of computer equipment. 

Interested persons should contact the chair of the Search Com-
mittee, Dr. Edward Moll, Department of Zoology, Eastern 
Illinois University, Charleston, Illinois 61920 (phone: area 217, 
581-5410 office). 

All inquiries will be held in strict confidence. 

Illustrations Wanted For HR 

The editorial staff is looking for high quality illustrations of 
herpetological subjects for possible publication in Herpetological 
Review. Original drawings should be of a scale that would permit 
reduction to approximately 30 x 90 mm or smaller. Of particular 
interest are drawings of material for which locality data or mu-
seum catalogue numbers are available; this information should be 
included with the drawings. Original art (or photocopies) should 
be packaged to ensure safe delivery and sent to the Editor (address 
on inside front cover). 

Thanks To Reviewers 

The Editor and the Society acknowledge, with considerable 
appreciation, the assistance of the following individuals in evalu-
ating manuscripts for Herpetological Review during 1991-92. An * 
indicates consultation on two or more manuscripts. 

Marsha Anderson*, Royce Ballinger, Aaron M. Bauer*, Joseph 
Beatty, H. Bernard Bechtel, Robert Bezy*, Karen Bjomdal, Bayard 
Brattstrom, David R. Breinenger, William S. Brown, Russell L. 
Burke, Bruce Bury, Stephen D. Busack, Jonathan Campbell, Charles 
Carpenter, Gustavo Casas-Andreu, Dennis L. Claussen, Joseph T. 
Collins, Roger Conant, P. Stephen Corn, Kevin de Queiroz, Joan 
Diemer, James R. Dixon*, William E Duellman, Harold Dundee*, 
Karen Lind Eckert, Scott Eckert, Carl Ernst*, Gary Fellers, Gary 
Ferguson, John Ferner, Harvey Fischer, Richard Franz, Thomas 
Fritts, Darrel Frost*, Fredric L. Frye, David A. Galbraith, David 
Germano, James Gillingham, Steve Godley, Stephen Goldberg, 
David Good, Stefan Gorzula, Terry Graham*, Bruce Grant, Harry 
Greene*, L. Lee Grismer, Paul Gritis, Louis Guillette, Craig Guyer, 
James Hanken, James Harding, David Hardy, Laurence M. Hardy, 
Marc Hayes, Jean-Marc Hero, Bob Herrington, John Iverson, 
Elliott R. Jacobsen, W. Bryan Jennings, Jeff Howland, J. Eric 
Juterbock, Robert Kaplan, Kenneth Kardong, Daryl Karns*, Ar-
nold Kluge*, James N. Layne, Howard Lawler, James D. Lazell, 
Harvey Lillywhite, Ernest A. Liner, Jeffrey Lovich, Douglas Mader, 
William Mautz, Roy McDiarmid*, Laurie McDonald, George Mid- 
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SEIBERT AWARDS 
FOR BEST STUDENT PAPERS 

AT LAST YEAR'S MEETING IN EL PASO, TEXAS, THE SSAR 
established two prizes to be awarded for the best student 
papers presented at each annual meeting. These awards 
are named in honor of Henri C. Seibert, Professor of Zo-
ology Emeritus at Ohio University, who served the SS AR 
as its President, Treasurer, and Publications Secretary at 
different times over a period of nearly 30 years. He also 
played a key role in the transformation of The Ohio Her-
petological Society into the SSAR. 

Over the years, Henri Seibert has helped hundreds of young 
herpetologists throughout the world by patiently answer-
ing their numerous queries, by putting them into contact 
with others having similar interests, and by generally 
encouraging their interest in herpetology. Many SSAR 
members fondly remember the helpful advice they re-
ceived years ago from Henri Seibert and some can even 
trace their present career to his gentle encouragement. 

ENDOWMENT TO BE ESTABLISHED 
To maintain the Seibert Awards in perpetuity, SSAR has 
decided to establish an endowment of US$10,000 for this 
purpose. All donations to SSAR are income-tax deduct-
ible and may be addressed to: 

Dr. Douglas H. Taylor, SSAR Treasurer, 
Department of Zoology, Miami University, 
Oxford, Ohio 45056, USA. 

Make checks payable to "SSAR" and mark "For Seibert 
Fund." We encourage all SSAR members—especially 
Henri's many friends and correspondents around the 
world—to contribute to this worthy fund. 

dendorf, Sherman Minton*, Joseph Mitchell, Richard Montanucci*, 
Steve Morey, James Murphy*, Christopher Pague, George Pisani, 
Michael V. Plummer, Gregory Pregill, William Presch, Peter Prit-
chard, A. Stanley Rand, Martin Raphael, Steve Reichling, Howard 
Reinert*, Robert Reynolds, Mark E. Ritke, Douglas A. Rossman, 
Jay Savage*, Greg Schneider, Allen Schoenherr, Gordon Schuett, 
Norm Scott, Stephen Secor, Michael Seidel, John Simmons, Glenn 
Stewart, Stephen Tilley, C. Richard Tracy, Tony Tucker, R. Wayne 
Van Devender, Thomas R. Van Devender, Jens Vindum*, Laurie 
Vitt, Marvalee Wake, Dawn Wilson, John W. Wright*. 

NEWSNOTES 

Request For Nominations 
World Congress Of Herpetology 

During the Second World Congress of Herpetology, to be held 
in Adelaide, Australia between 29 December 1993 and 6 Janu-
ary1994, half of the members of the Executive Committee and half 
of the members of the International Herpetological Committee 
will retire. Membership to both these committees is open to all 
herpetologists and should be as representative as possible of 
herpetological subdisciplines and the geographic distribution of 
herpetologists. Retiring members are eligible for re-election. 

Nominations to fill the vacancies can be taken now until 29 
August 1993. Nominations must be seconded either by any two 
members of either the Executive or International Herpetological 
Committees, or, in the case of the International Herpetological 
Committee, by the governing body of an Affiliated Organization. 
Where the number of nominations exceeds the number of vacan-
cies then the election will be by open ballot (during the business 
meeting) of a format to be determined by the Executive Commit-
tee. 

Present Executive Committee members (with asterisk retiring at 
SWCH): R. Avery, UK; W. Bohme, Germany; *D. G. Broadley, 
Zimbabwe; *R. L. Carroll, Canada (Treasurer); *G. Casas-Andreu, 
Mexico; *H. G. Cogger, Australia; *J. C. Daniel, India; *I. S. Darevsky, 
Russia; W. E. Duellman, USA; T. R. Halliday, UK; *M. S. Hoogmoed, 
Netherlands (Secretary-General); K. Klemmer, Germany; *M. R. 
K. Lambert, UK; J. Lescure, France; J. M. Savage, USA; *P. E. 
Vanzolini, Brazil; M. H. Wake, USA; Y. L. Werner, Israel; R. 
Whitaker, India; *E. Zhao, China. 

Present International Herpetological Committee members: R. A. 
Actula Mesen, Costa Rica; P. Alberch, Spain; *J. -L. Amiet, Cam-
eroon; N. Ananjeva, Russia; C. Andren, Sweden; *H. Arnold, UK; 
A. M. Baez, Argentina; *I. Baran, Turkey; *W. Becak, Brazil; *B. D. 
Bell, New Zealand; L. J. Borkin, Russia; S. D. Bradshaw, Australia; 
*VV. R. Branch, South Africa; *E. R. Brygoo, France; J. Castanet, 
France; C. H. Daugherty, New Zealand; *A. Dubois, France; *J. R. 
Formas, Chile; D. R. Frost, USA; *C. Gans, USA; D. M. Green, 
Canada; *H. Heatwole, USA; *R. E. Honegger, Switzerland; *R. F. 
Inger, USA; U. Joger, Germany; *R. F. Laurent, Argentina; *M. J. 
Littlejohn, Australia; *S. H. Mao, Taiwan; L. R. Maxson, USA; R. 
W. McDiarmid, USA; *G. Nilson, Sweden; *G. Pasteur, France; E. 
R. Pianka, USA; J. B. Rasmussen, Denmark; *A. de Ricqles, France; 
*0. Rieppel, Switzerland; Z. Rocek, Czech Republic; *B. Sanchiz, 
Spain; *Y. Sawai, Japan; R. Shine, Australia; M. P. Simbotwe, 
Zambia; *Z. Spinar, Czech Republic; I. R. Swingland, UK; *L. P. 
Tatarinov, Russia; *F. Tiedemann, Austria; R. C. Tinsley, UK; L. 
Trueb, USA; *M. J. Tyler, Australia; R. Wassersug, Canada; *G. R. 
Zug, USA. 

Ven ue.—Individuals or groups who wish to propose sites for the 
Third Congress (to be held 1996-1999) should submit one-page-
maximum proposals indicating meeting and housing facilities, 
names of persons who might serve as local Organizing Commit-
tee, and special attractions of the site (until 15 November 1993). 

Nominations and venue proposals should be submitted to the 
Secretary-General: Dr. Marinus S. Hoogmoed, Nationaal 
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Natuurhistorisch Museum, Postbus 9517, 2300 RA Leiden, The Neth-
erlands. 

Sale Of UMMZ Publications 

The Museum of Zoology at the University of Michigan is having 
a sale on its in-print publications, including many authored by L. 
C. Stuart. Miscellaneous Publications, Occasional Papers, Publications 
of the Laboratory of Vertebrate Biology, Circulars, Special Publication 1 
("How Humans Evolved: The Uniquely Unique Species" by R. D. 
Alexander), and all publications not part of any of the preceding 
series are included. Sale terms: 5-10 publications, 30% off, and 
over 10 publications, 50% off of price listed in current catalogue of 
publications. Shipping and handling charges additional. Sale 
ends 31 December 1993. Quantities limited; first come /first served. 
For current catalogue and order form please write: 

Publications 
Museum of Zoology 

1109 Geddes Rd. 
The University of Michigan 

Ann Arbor, Michigan 48109-1079, USA. 

National Center For The Conservation And 
Management Of Amazon Turtles 

The National Center for the Conservation and Management of 
Amazon Turtles (CENAQUA) is a Brasilian government funded 
project in operation since 1979 as part of IBAMA (Brasilian Fish 
and Wildlife Service). The objectives of the project are to establish 
permanent stations for the protection of nesting areas, basic re-
search, captive rearing, and environmental education jointly with 
the river communities. The focal species are the Amazon river 
turtle or tartaruga (Podocnemis expansa), tracaja (P. unifilis), and iaca 
(P. sextuberculata). These species are most utilized for food by the 
riverine communities and suffer the greatest pressure during the 
nesting season, not just for their meat but also for their eggs. 

Recently, the project has been elevated to the status of a center, 
which is more autonomous and more stable. With this, more 
positions were opened for technicians working with freshwater 
turtles and a separate floor with office, laboratory, and computer 
facilities was built for the center in Goias. Journals, reprints, and 
other general information are needed for the library. This year 
they will be constructing and equipping field laboratories at four 
sites in different parts of the Amazon. Herpetologists with labora-
tory or field equipment which is outdated or no longer in use, or 
with duplicate journal sets, reprints, or books should consider 
making a donation to the library and laboratories. Library mate-
rials can be shipped to the Smithsonian, which has a service for 
mailing to Third World libraries (Smithsonian International Ex-
change Service, 1111 North Capitol St., N.E., Washington, D.C. 
20560, USA). If you have substantial amounts of laboratory equip-
ment, arrangements can be made for free air transport to Brasil on 
Van* Airlines. For information concerning air shipments, contact: 

Vitor Hugo Canterelli 
CENAQUA /IBAMA Rua 229 #95 

Goiania, Goias, Brasil 
FAX 62-225-0770. 

Herp-Net Installs High-Speed Access Line 

The Herpetology Online Network has installed high-speed 
access for 9600 /14,400 /38,000 bps V.32, V.42bis modems on 215-
698-1905. Standard speeds of 300-2400 bps should continue to 
access Herp-Net via the bank of phone lines connected to 215-464-
3562. 

Herp-Net is a computer based information network serving 
herpetologists, veterinarians, hobbyists, conservationists, and 
others interested in reptiles or amphibians. Any communicating 
computer or terminal can access Herp-Net by direct dial 24 hours 
per day. 

News, submissions, or information requests may also be faxed 
to 215-464-3561 or mailed on IBM disks or paper to: Mark Miller, 
System Administrator, Herpetology Online Network, P.O. Box 
52261, Philadelphia, Pennsylvania 19115, USA. 

Request For Reprints 

Florida resident and SSAR member Larry David Wilson's re-
print library was completely lost in 1992 as a result of Hurricane 
Andrew. The library had only recently been rebuilt in the after-
math of a fire. Larry's friends are soliciting assistance in rebuilding 
his reprint library. Authors who may still have reprints pertaining 
to Neotropical herpetology, or other herpetologists with duplicate 
material are urged to send these to: 

Larry David Wilson 
Department of Biology 

Miami-Dade Community College - Kendall Campus 
Miami, Florida 33176, USA. 

Request For Assistance 

I am currently investigating the conservation genetics of threat-
ened populations of black rat snakes (Elaphe obsoleta) and fox 
snakes (E. vulpina) in Ontario, Canada. For comparative purposes 
we require blood (from live specimens) or tissue (from roadkilled 
specimens) secured from populations located outside of Ontario. 
If you are interested in the conservation of these snakes and are 
willing to assist me by (1) sampling snakes in the field or, (2) 
directing me to known hibernacula, I would like to hear from you 
before the spring of 1993. 

Please note that my blood sampling protocol is simple, non-
destructive, and is currently approved by Federal, Provincial, and 
University Animal Care Committees. Only small amounts of 
blood (0.1 cc) or tissue (1-2 g) are required and live specimens can 
be released immediately after sampling. All sampling will be done 
under State permit(s) where required by law. 

The results of this research will be of practical value to natural 
resource managers and conservation biologists involved in the 
protection and recovery of these and other snake species gener-
ally, but will be particularly applicable to those populations 
contributing to the study. For further information please contact: 

Kent Prior 
Department of Biology 

Carleton University 
1125 Colonel By Drive 

Ottawa, Ontario 
Canada K1S 5B6 

Tel. (613) 788-2600 ext. 3866 
FAX (613) 788-4497. 
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Information Request 

The Wildlife Clinic of Tufts University School of Veterinary 
Medicine is compiling a database on the health parameters of 
native wildlife species. We currently have partial information on 
over 175 species, but we need your help. Although natural history 
information is readily available, we are having difficulty in find-
ing information in the scientific literature on the hematology and 
clinical chemistry of many native mammals, birds, and herps. 

If you have such information in your files, would you consider 
sharing it with the broader wildlife community? Even if you only 
have laboratory values for one individual of one species, this 
constitutes valuable information. We are also interested in finding 
out about any literature on the subject that you might be familiar 
with. We will compile all available information and make it 
widely available. For their participation, anyone contributing data 
will receive full attribution and a copy of the database. 

Once our database is a bit more complete we will make it 
available to veterinarians, wildlife rehabilitators, and wildlife 
biologists by posting it on electronic networks such as Econet, and 
making available both hard copy and diskette versions at our cost. 

Data can be contributed as hard copy, or 3.5-inch diskettes in 
any standard word processing format or as ASCII files. Please 
send data to: 

Mark Pokras, DVM 
Tufts Wildlife Clinic 

200 Westboro Rd. 
North Grafton, Massachusetts 01536-1895, USA 

Tel. (508) 839-7918 
FAX (508) 839-7930. 

Thamnophis sumichrasti. USNM 7079(a). Illustration by J. W. Tamplin. 

MEETINGS 

16th Annual All Florida 
Herpetological Conference 

The All Florida Herpetological Conference will be held Satur-
day, 17 April 1993 at the University of Florida in Gainesville. The 
event is cosponsored by the Florida Museum of Natural History 
and the Gainesville Herpetological Society. Talks will cover a 
wide range of subjects, from autecology to captive breeding of 
amphibians and reptiles. The evening barbecue will be held at the 
Florida Museum of Natural History. For program and registration 
information, write or call: 

Dr. David L. Auth 
Division of Herpetology 

Florida Museum of Natural History 
University of Florida 

Gainesville, Florida 32611, USA 
Tel. (904) 392-1721. 

1993 Annual Meeting: 
The Society For 

Northwestern Vertebrate Biology 

The Society for Northwestern Vertebrate Biology (SNVB) will 
hold its annual meeting Thursday, March 18 through Friday, 
March 20, 1993 at the Red Lion Inn in Astoria, Oregon. This 
meeting will have a heavy emphasis on the status of amphibians 
in the Northwest. Two symposia of invited papers will be held: 
Declining Amphibian Populations and Amphibian Monitoring in 
Western National Parks. Papers from the latter symposium will be 
submitted for publication either in an issue of Northwestern Natu-
ralist or separately in the monograph series Northwest Fauna. This 
proceedings issue will be sent to all members of SNVB, but it will 
also be available for purchase. SNVB needs to have a rough idea 
of the number of copies needed, however. If you are interested in 
purchasing proceedings of the symposium, "Amphibian Moni-
toring in Western National Parks," or are interested in joining 
SNVB ($15 per year), drop a note to Stephen Corn, U.S. Fish and 
Wildlife Service, 4512 McMurry Avenue, Ft. Collins, Colorado 80525-
3400, USA; phone (303) 226-9464. This expression of interest is not 
an order and will in no way constitute an obligation to purchase 
the proceedings. 

Other amphibian-related activities planned at the SNVB meet-
ing include a workshop on monitoring techniques, a live display 
of northwestern herpetofauna, and tentatively, a field trip to Long 
Island on the Willapa National Wildlife Refuge. 

The meeting will also have open sessions for contributed papers 
and posters on any aspect of the biology of northwestern verte-
brates. There will be a social (no-host bar) on Thursday evening. 

For more information, or to submit an abstract for a contributed 
paper or poster, please contact Larry Jones, Pacific Northwest Re-
search Station, Forestry Sciences Laboratory, 3625 93rd Avenue, S.W., 
Olympia, Washington 98502, USA; phone (206) 956-2345. 

Third Latin American 
Congress Of Herpetology 

The 3rd Latin American Congress of Herpetology (3rd CLAH) 
will be held at the Campinas State University, in Campinas, Sao 
Paulo, Brazil, 12-18 December 1993. The objective of the Congress 
is to promote and integrate the various aspects of research among 
scientists and students working in neotropical herpetology. 

The official languages of the 3rd CLAH to be used in the mini-
courses, conferences, and oral presentations will be Portuguese 
and Spanish. However, English and French will be accepted in 
poster presentations, workshops, symposia, and in some confer-
ences and oral presentations. 

Oral presentations will be arranged in topical sessions. Work-
shops will be pre-arranged and/or organized during the congress 
according to participants' interest. One-day trips and post-con-
gress excursions are being planned. Participants are limited to two 
abstracts and their corresponding presentations with registration. 
Students' registration includes attendance in one mini-course. 
Abstracts should be submitted to the Organizing Committee in 
Brazil. The deadline for abstracts to be published is 30 June 1993. 
A second circular appeared in late February 1993, and was mailed 
only to registered participants or individuals who have requested 
to receive it. 
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Second World Congress of 

Herpetology 

29 December 1993 — 6 January 1994 

For information please contact: 
Michael J. Tyler, Department of Zoology, 
University of Adelaide, Box 498, 
GPO Adelaide S.A. 5001, Australia. 
FAX: 61-8-223-5817 

For registration, mailing requests, abstract forms, or additional 
information please contact: 

Dr. Rafael 0. de Sd 
Department of Biology 

University of Richmond 
Richmond, Virginia 23173 

Tel. (804) 289-8542 
FAX (804) 289-8482. 

Fourth Symposium On Resources 
Of The Chihuahuan Desert Region: 

United States And Mexico 

Call for Papers: The Fourth Symposium on Resources of the 
Chihuahuan Desert Regions: U.S. and Mexico will be held on the 
campus of the University of Texas at El Paso 30 September - 2 
October, 1993. The theme for the Fourth Symposium will be 
"Conservation and Sustainable Development of Chihuahuan 
Desert Resources." The objectives are to 1) promote international 
cooperation among scientists, institutions, agencies, and organi-
zations; 2) build on previous data by seeking to determine how 
resources are being used, managed, threatened, and depleted; 3) 
provide new information on sustainable approaches to ecological 
concerns and the preservation of Chihuahuan resources; 4) expose 
participants to the scope of current research activities in the 
region; and 5) allow for a clear understanding of future research 
and management priorities. Each presentation will be 18 minutes 
in length with two minutes for questions. Presentations can be 
made in either English or Spanish. Authors will have the option of 
submitting their paper for publication in the Symposium Proceed-
ings. Session topics include: Vertebrate Zoology; Invertebrate 
Zoology; Ecology; Wildlife Biology; Botanical Sciences; Aquatic 
and Riparian Habitats; Geology, Paleontology, and Hydrology; 
and Anthropology, Archaeology, and Ethnology. 

Abstracts: Each abstract must be typed double-spaced on an 8.5 
x 11 inch sheet of paper. List the author(s), affiliation(s), and 
current address(es). Abstracts should not exceed 200 words. Please 
submit a diskette with a hard copy if possible. All abstracts must 
be postmarked no later than 15 June 1993. Send abstracts to: 
Chihuahuan Desert Symposium, CRDI, P.O. Box 1334, Alpine, Texas 
79831, USA, or call (915) 837-8370 for additional information. 

LEGISLATION & 
CONSERVATIONALER T 

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

The following final and/or proposed listings, regulations, and 
general information have been announced by governmental regu-
latory agencies. Pertinent Federal Register (FR) citations are given 
for U.S. notices. 

USA: Louisiana: The Louisiana legislature has passed a set of 
revised statutes that will regulate taking and sale of reptiles and 
amphibians in the state. These statutes take effect 1 July 1993. The 
content of the new regulations is largely a product of a 16-person 
task force including SSAR members Harold A. Dundee, Douglas 
A. Rossman, and Richard A. Seigel, plus representatives from the 
Louisiana Department of Wildlife and Fisheries, Louisiana De-
partment of Agriculture and Forestry, commercial pet dealers, 
Louisiana Cooperative Extension Service, and the Louisiana Sci-
ence Teachers Association. The regulations will be enforced by the 
Department of Wildlife and Fisheries and the Task Force will 
continue to act in an advisory capacity. Violations are punishable 
by fines. Alligators are covered by an independent set of regula-
tions. A condensed summary follows: 

• Wholesale/retail dealers and personal collectors must have 
a license. (Fee involved). Researchers must obtain a collect-
ing permit (no fee). 

• Authority to prohibit harvest rests with Louisiana Depart-
ment of Wildlife and Fisheries. 

• There are specific regulations for method of collection. Use 
of gasoline is prohibited, cover objects must be returned to 
original positions, traps must be labeled. 

• Specific regulations are listed for Rana catesbeiana, R. grylio, 
and Malaclemys terrapin. 

• A Reptile and Amphibian Research Fund is to be funded 
from fees collected. 

All interested herpetologists should obtain a complete copy of 
the new Louisiana regulations from the Department of Wildlife 
and Fisheries, P.O. Box 98000, Baton Rouge, Louisiana 70898-9000, 
USA. 

USA: Ambystoma californiense (California tiger salamander). 
The U.S. Fish and Wildlife Service currently is evaluating the 
status of the California tiger salamander and has been petitioned 
to list it as an endangered species pursuant to the Endangered 
Species Act of 1973, as amended. Population declines have been 
attributed to loss of habitat to agriculture, urban development, 
and fish introductions. 

Any herpetologists who have biological information useful to 
the USFWS's evaluation of this species should contact Mike Long, 
USFWS, 2800 Cottage Way, Room E-1823, Sacramento, California 
95825-1846, Tel. (916) 978-4866. FR 57(224):54545-54546. 

KURT A. BUHLMANN 
SSAR Conservation Committee. 
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REGIONAL SOCIETIES 
Connecticut Herpetological Society 
c/o George Whitney DVM 
860 Oakwood Road 
Orange, Connecticut 06477, USA 

Greater Cincinnati Herpetological Society 
Cincinnati Museum of Natural History 
1720 Gilbert Avenue 
Cincinnati, Ohio 45202, USA 

Directory Of U.S. Regional 
Herpetological Societies 

The list below contains names and addresses 
of all regional herpetological societies in the 
U.S. as of October 1992. Additions or correc-
tions to this list should be brought to the atten-
tion of the Regional Society Section Editor (name 
and address on inside front cover). 

American Federation of Herpetoculturists 
P.O. Box 1131 
Lakeside, California 92040-0905, USA 

Arizona Herpetological Association, Inc. 
P.O. Box 39127 
Phoenix, Arizona 85069-9127, USA 

Arkansas Herpetological Society 
c/o Glyn Turnipseed 
418 North Fairbanks 
Russellville, Arkansas 72801, USA 

Bay Area Amphibian & Reptile Society 
Palo Alto Junior Museum 
1451 Middlefield Road 
Palo Alto, California 94301, USA 

Blue Ridge Herpetological Society 
P.O. Box 727 
Brookneal, Virginia 24528, USA 

California Turtle & Tortoise Club 
P.O. Box 7300 
Van Nuys, California 91409-7300, USA 

Central Florida Herpetological Society 
P.O. Box 3277 
Winter Haven, Florida 33881, USA 

Central Illinois Herpetological Society 
1125 West Oak 
Peoria, Illinois 61614, USA 

Central Kentucky Herpetological Society 
P.O. Box 12227 
Lexington, Kentucky 40581-2227, USA 

Central Ohio Herpetological Society 
217 East New England Avenue 
Worthington, Ohio 43085, USA 

Chicago Herpetological Society 
2001 North Clark Street 
Chicago, Illinois 60614, USA 

Chihuahuan Desert Herpetological Society 
Box 3AF 
New Mexico State University 
Las Cruces, New Mexico 88001, USA 

Colorado Herpetological Society 
P.O. Box 15381 
Lakewood, Colorado 80215, USA 

Delaware Herpetological Society 
c/o Ashland Nature Center 
Brackenville & Barley Mill Road 
Hockessin, Delaware, USA 

Desert Tortoise Preserve Committee, Inc. 
P.O. Box 453 
Ridgecrest, California 93555, USA 

East Texas Herpetological Society 
P.O. Box 1561 
Trinity, Texas 75862, USA 

East Texas Regional Herpetological Society 
c/o Kevin Thiemet 
314 Lynch Drive 
Bullard, Texas 75757, USA 

Eastern Seaboard Herpetological League 
c/o Dr. Michael Uricheck 
77 Faber Avenue 
Waterbury, Connecticut 07604, USA 

El Paso Herpetological Society 
7505 Dempsey 
El Paso, Texas 79925, USA 

Endangered Turtle Protection Foundation 
P.O. Box 4617 
Greenville, Delaware 19807, USA 

Everglades Herpetological Society 
P.O. Box 431242 
Miami, Florida 33243-1242, USA 

Florida Panhandle Herpetological Society 
The ZOO 
5801 Gulf Breeze Parkway 
Gulf Breeze, Florida 32561, USA 

Florida West Coast Herpetological & 
Conservation Society 
P.O. Box 2725 
Dunedin, Florida 34697, USA 

Gainesville Herpetological Society 
P.O. Box 140353 
Gainesville, Florida 32614-0353, USA 

Georgia Herpetological Society 
c/o Department of Herpetology 
Zoo Atlanta 
800 Cherokee Avenue SE 
Atlanta, Georgia 30315, USA 

Gopher Tortoise Council 
c/o Patricia Ashton 
611 NW 79th Drive 
Gainesville, Florida 32607, USA 

Great Lakes Herpetological Society 
c/o Jeff Gee 
4308 North Woodward 
Royal Oak, Michigan 48072, USA  

Greater Dayton Herpetological Society 
Dayton Museum of Natural History 
2629 Ridge Avenue 
Dayton, Ohio 45414, USA 

Herpetology Online Computer Network 
P.O Box 52261 
Philadelphia, Pennsylvania 19195, USA 

Herpetological Society of Southwest 
Michigan 
c/o Scott Averill 
2557 Bristol, NW 
Grand Rapids, Michigan 49504, USA 

Hoosier Herpetological Society 
P.O. Box 40544 
Indianapolis, Indiana 46204, USA 

Horned Lizard Conservation Society 
P.O. Box 122 
Austin, Texas 78767, USA 

Idaho Herpetological Society 
P.O. Box 6329 
Boise, Idaho 83707, USA 

Inland Empire Herpetological Society 
c/o San Bernadino County Museum 
2024 Orange Tree Lane 
Redlands, California 92373, USA 

International Gecko Society 
P.O. Box 370423 
San Diego, California 92137-0423, USA 

International Iguana Society 
Finca Cyclura 
Route 3, Box 328 
Big Pine Key, Florida 33043, USA 

International Society for the Study of 
Dendrobatid Frogs 
c/o Ed Tunstall 
2320 West Palomino Drive 
Chandler, Arizona 85224, USA 

Jacksonville Herpetological Society 
P.O. Box 26468 
Jacksonville, Florida 32226-6468, USA 

Kansas Herpetological Society 
Museum of Natural History - Dyche Hall 
University of Kansas 
Lawrence, Kansas 66045, USA 

Kern County Herpetological Society 
P.O. Box 762 
Lebec, California 93243-0762, USA 

Lehigh Valley Herpetological Society 
P.O. Box 9171 
Allentown, Pennsylvania 81805-9171, USA 

Long Island Herpetological Society 
117 East Santa Barbara Road 
Lindenhurst, New York 11757, USA 
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Lubbock Turtle & Tortoise Society 
	

Northern California Herpetological Society 
	

South/Central Texas Herpetological Society 
c/o Joe Cain 
	

P.O. Box 1363 
	

c/o Niels Saustrup 
5708 64th Street 
	

Davis, California 95617-1363, USA 
	

1405 Rabb Road 
Lubbock, Texas 79424, USA 

	
Austin, Texas 78704, USA 

Maryland Herpetological Society 
Natural History Society of Maryland 
2643 North Charles Street 
Baltimore, Maryland 21218, USA 

Massachusetts Herpetological Society 
P.O. Box 1082 
Boston, Massachusetts 02103, USA 

Michigan Society of Herpetologists 
321 West Oakland 
Lansing, Michigan 48906, USA 

Mid-Mississippi Valley Herpetological 
Society 
c/o Mike Ladato 
925 Park Place Drive 
Evansville, Indiana 47715, USA 

Minnesota Herpetological Society 
J. F. Bell Museum of Natural History 
10 Church Street SE 
Minneapolis, Minnesota 55455, USA 

National Turtle & Tortoise Society 
P.O. Box 9806 
Phoenix, Arizona 85068-9806, USA 

Nebraska Herpetological Society 
Department of Biology 
University of Nebraska at Omaha 
Omaha, Nebraska 68182, USA 

New England Herpetological Society 
P.O. Box 1082 
Boston, Massachusetts 02103, USA 

New Mexico Herpetological Society 
Department of Biology 
University of New Mexico 
Albuquerque, New Mexico 87131, USA 

New York Herpetological Society 
P.O. Box 1245 
Grand Central Station 
New York, New York 10163-1245, USA 

New York Turtle & Tortoise Society 
183 Amsterdam Avenue, Suite 365 
New York, New York 10023, USA 

North Carolina Herpetological Society 
North Carolina State Museum of Natural 
History 
P.O. Box 27647 
Raleigh, North Carolina 27611, USA 

North Texas Herpetological Society 
P.O. Box 470771 
Fort Worth, Texas 67147, USA 

Northeast Colorado Herpetological Society 
c/o Roger Klingenberg 
6247 West 10th 
Greeley, Colorado 80361, USA  

Northern Nevada Herpetological Society 
P.O. Box 21282 
Reno, Nevada 89515-1282, USA 

Northern Ohio Association of Herpetologists 
Department of Biology 
Case Western Reserve University 
Cleveland, Ohio 44106, USA 

Oklahoma Herpetological Society 
Oklahoma City Chapter 
c/o Carl Sandefer 
Oklahoma City Zoo 
5101 NE 50th Street 
Oklahoma City, Oklahoma 73111, USA 

Oklahoma Herpetological Society 
Tulsa Chapter 
c/o Linda Putnam 
Tulsa Zoo 
5701 East 36th Street North 
Tulsa, Oklahoma 74115, USA 

Oregon Herpetological Society 
c/o WISTEC 
P.O. Box 1518 
Eugene, Oregon 974040 USA 

Pacific Northwest Herpetological Society 
P.O. Box 70231 
Bellevue, Washington 98008, USA 

Palm Beach County Herpetological Society 
c/o Greg Longhurst 
P.O. Box 125 
Loxahatchee, Florida 33470, USA 

Philadelphia Herpetological Society 
c/o Mark Miller 
9573 Walley Avenue 
Philadelphia, Pennsylvania 19115, USA 

Philadelphia Turtle & Tortoise Club 
c/o Mark Miller 
9573 Walley Avenue 
Philadelphia, Pennsylvania 19115, USA 

Rhode Island Herpetological Association 
P.O. Box 29474 
Providence, Rhode Island 02909, USA 

Rocky Mountain Herpetological Society 
c/o Charles Sarkisian 
220 Pinehurst Drive 
Monument, Colorado 80132, USA 

San Diego Herpetological Society 
P.O. Box 4036 
San Diego, California 92104, USA 

San Joaquin Herpetological Society 
P.O. Box 1104 
Clovis, California 93612-1104, USA 

Shasta Snake Society 
P.O. Box 171 
Douglas City, California 96024, USA 

South Carolina Herpetological Society 
c/o James L. Knight 
P.O. Box 100107 
Columbia, South Carolina 262602-3107, USA 

South Marion Herpetological Society 
P.O. Box 1817 
Belleview, Florida 32652, USA 

South Mississippi Herpetological Society 
P.O. Box 1685 
Gulfport, Mississippi 39564-1685 USA 

Southern California Herpetology Association 
P.O. Box 2932 
Santa Fe Springs, California 90670, USA 

Southern New England Herpetological 
Association 
470 Durham Avenue 
Madison, Connecticut 06443, USA 

Southwestern Herpetologists Society 
P.O. Box 7469 
Van Nuys, California 91409, USA 

St. Louis Herpetological Society 
c/o Harry Steinmann 
P.O. Box 220153 
Kirkwood, Missouri 63122, USA 

Susquehanna Herpetological Society 
c/o Sam Burleigh 
211 South Market Street 
Muncy, Pennsylvania 17756, USA 

Texas Herpetological Society 
Hutchinson Hall of Science 
31st at Canton 
Lubbock, Texas 79410, USA 

Troup County Association of Herpetologists 
c/o C. W. Dodgen 
801 Grant Street 
La Grange, Georgia 30240, USA 

Tucson Herpetological Society 
P.O. Box 31531 
Tucson, Arizona 85751-1531, USA 

Turtle & Tortoise Education Adoption Media 
3245 Military Avenue 
Los Angeles, California 90034, USA 

Upstate Herpetological Association 
17 Providence Street 
Albany, New York 12203, USA 

Utah Association of Herpetologists 
195 West 200 North 
Logan, Utah 84321-3905, USA 

Varanid Information Exchange 
c/o Greg Naclerio 
8726D South Sepulveda Boulevard, #234 
Los Angeles, California 90045, USA 
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Venomous Snake Society 
P.O. Box 691454 
Los Angeles, California 90069, USA 

Virginia Herpetological Society 
5608 Parkland Court 
Virginia Beach, Virginia 23469, USA 

Wahsatch Alliance of Herpetoculturists 
c/o T.A.H. 
P.O. Box 1907 
Casper, Wyoming 82602, USA 

Washington Herpetological Society 
c/o Frank Watrous In 
12420 Rock Ridge Road 
Herndon, Virginia 22070, USA 

Wisconsin Herpetological Society 
P.O. Box 366 
Germantown, Wisconsin 53022, USA 

Wyoming Herpetological Society 
c/o Gaylon Holmes 
P.O. Box 1907 
Casper, Wyoming 82601, USA 

Horned Lizard Conservation Society 

The Homed Lizard Conservation Society (HLCS) is a non-profit 
corporation founded in November of 1990. The purpose of the 
society is to document and publicize the values and conservation 
needs of homed lizards (genus Phrynosoma), to promote horned 
lizard conservation projects, and to assist with homed lizard man-
agement initiatives throughout their ranges. 

Homed lizard populations have apparently decreased through-
out much of their historical range within the last fifty years. The 
factors responsible for these declines are probably many and com-
plex. However, the declines themselves, as well as their causes, 
remain undocumented and subject to speculation. HLCS seeks to 
address this situation by gathering and organizing existing informa-
tion, developing and supporting research on homed lizard ecologi-
cal requirements and population demographics, developing strate-
gies for the management of homed lizard habitat, and educating the 
public about the conservation needs of the genus. 

Membership dues are: students $10, subscribing $10, regular $25, 
and contributing $50. Dues support research, conservation, and 
education efforts, and members receive the society's quarterly 
newsletter, Phnynosomatics. Formal group meetings are held quar-
terly in Austin, Texas. Those interested in joining HLCS or in 
receiving information should contact: 

Homed Lizard Conservation Society 
P.O. Box 122 

Austin, Texas 78767, USA. 

POINTS OF VIEW 

Viewpoint: A Reply To Collins (1991, 1992) 

It seems that in every decade there is an attempt to "simplify" 
some complex biological problem by a wholesale change in proce-
dures, the introduction of a new concept, or a brand-new para-
digm. In some of these cases, where there is a rational basis for a 
change, a residue of beneficial ideas or techniques remains after 
the "new" item has been tried, tested, and then found to be 
unworkable as proposed. In others, wherein no new techniques 
are offered—merely a change in practice, or a different viewpoint 
(as in the present case)—little has been gained after the dust has 
settled. This history suggests that when dealing with complex 
biological problems, reductionism is not the proper approach. 

The current suggestion of the wholesale raising of many North 
American amphibian and reptile subspecies to full species rank 
(on the basis of the "Evolutionary Species Concept") without 
providing data that would substantiate such change (Collins 
1991), is reminiscent of the suggestion by Smith and Taylor (1950) 
that questionable type localities of Mexican reptiles and amphib-
ians be arbitrarily determined. The ensuing replies (Dunn and 
Stuart 1951a, 1951b) left little question that this was a poor idea; 
such decisions should be based upon careful, monographic stud-
ies. 

On the other hand, the promulgation of numerical taxonomy in 
the 1960's (Sokal and Sneath 1963), though later having been 
shown to be based upon false premises (at least in regard to the 
evolutionary significance of morphological differences), has pro-
moted the development of numerous mathematical procedures 
and led to later developments of current computer techniques. 
Similarly, although not everyone (in fact, perhaps no one) follows 
the precepts of Hennig (1966) in every respect, his ideas began to 
have a beneficial effect on taxonomic procedure, particularly after 
the many discussions of cladistics versus evolutionary systemat-
ics in the journal Systematic Zoology in the 1970's. 

I have no intrinsic opposition to the raising (or lowering) of 
species-level ranks, but I do believe that such actions require more 
study than looking at a published range map and checking a list 
of "definitive" features. In my experience the features used for 
subspecies recognition tend to differ from those used for species. 
Also, it should be remembered that whereas subspecies are de-
fined upon geographic information and "differences" (remember 
the old 75% [or 85%] rule?), species are defined upon resemblances 
and distinctions—all of these presumed to be indicators of degrees 
of evolutionary relationships. 

Also, having personally filled-in a number of apparent range 
gaps, I know that a gap on a map is not necessarily a gap in the 
range of an animal. Many animals are secretive or appear only 
under certain conditions of time and weather, and thus remain 
undiscovered for long periods. To cite one example indicated by 
Collins (1991:43), I am confident that the persisting "map-gap" in 
the range of Scaphiopus holbrooki/hurteri is not as shown (Conant 
and Collins 1991: map 273). In the mid-1950's I was attending the 
meeting of the Arkansas Academy of Science at Harding College, 
in the Arkansas River Valley near the edge of this "gap." A 
thunderstorm came up during the annual banquet, and when I 
walked out onto the campus after the dinner I could hear a large 
chorus of Scaphiopus calling from a small pond. Even then we 
knew that the contact zone between holbrooki and hurteri was a 
critical issue, so I laid my jacket and shoes on the grass, rolled up 
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my sleeves and pants-legs, and waded out. Unfortunately, I had 
no headlight and the spadefoots could see me in the moonlight, 
and ducked under as soon as I got near. So, I was unable to catch 
a single one. That's the only reason that part of the gap is still there. 
I can see no ecological reason that would prevent Scaphiopus from 
inhabiting the entire length of the valley—all the way to the 
Mississippi River—it is just that no knowledgeable herpetologist 
has been there at the critical time. 

In a more philosophical vein, I will agree that the subspecies 
taxon has been badly used (misused, over-used) in many studies. 
In reference to snakes, with which I am most familiar, I also find 
some of the "subspecies" unconvincing in Arizona, Cemophora, 
Diadophis, Elaphe, and Pituophis. Perhaps some of the forms men-
tioned by Collins should be raised to species rank. It seems equally 
possible that some of them, or their (current) conspecific relatives, 
should not be recognized at any taxonomic level. But I would 
NOT presume to make these changes without presenting AD-
EQUATE DATA. 

It is true, also, that the species category has been badly misused 
in some studies. It is clear that small, secretive snakes do not have 
large home ranges and tend to form small populations that differ 
from one another in varying degrees. This is particularly true in 
regions that have been subject to considerable environmental 
change during the Pleistocene or thereafter. It does not take much 
work to show that such populations "differ" from one another—
particularly if the samples are small. However, it seems to me very 
difficult to show that they are on "different phylogenetic trajecto-
ries" (Frost and Hillis 1990:92), and I do not believe that an 
apparent gap in a distribution map plus a list of presumed 
morphological differences is an adequate procedure to confirm 
this—even if that definition of a species is accepted. Thus, I believe 
that both sides of the coin need to be extensively investigated: not 
only the validity of recognized subspecies, but also the validity of 
recognized species. Obvious starting points for the latter include 
close examination of the current taxonomy of Geophis and Tanana. 

My main objection to Collins's (1991) paper, however, is that no 
data are presented to support these changes in nomenclature. 
Rather than agreeing to "encourage the adoption of the taxonomic 
arrangement listed above" (Collins 1991), I would encourage 
workers to investigate the putative relationships of these taxa. If 
we follow Collins's recommendation, we merely substitute one 
unknown for another—to the detriment of the available informa-
tion. At present we have some assurance that Lampropeltiscalligaster 
occipitolineata bears some relationship to L. calligaster, but we 
would have no such assurance with his "L. occipitolineata," which 
might be more closely related to L. getulus, or to L. triangulum, or 
to some other species in so far as the nomenclature indicates. Even 
worse are the subspecies of some American snakes that are in 
Holarctic genera such as Coluber and Elaphe—or how about the 
cosmopolitan genus Eumeces? Isn't it better to know that these taxa 
have American relationships? 

It is my belief that the subspecific category has many advan-
tages when properly utilized (as a related, but different, geo-
graphic population). At worst it alleges that a population re-
sembles one species more than it does another in certain (usually 
morphological) characters. At best it is a distinctive (NOT distinct) 
series of populations with recognizable suites of features that 
occupy defined ranges, and which often have different habits and 
ecologies. They may continue, perhaps in reduced fashion, to 
interbreed with their adjacent populations through broad or nar-
row areas of intergradation. But this latter should not be required 
blindly. Evolutionarily speaking, the Pleistocene was only yester-
day. It is as easy to guess that the temporary barriers between  

incompletely differentiated populations extant today will be 
breached tomorrow as it is to guess at the past time that the 
separation took place "forever." Certainly, both are easier than 
guessing at their "phylogenetic trajectories." 

There are many more tools available now to test the relation-
ships of animals than there were even a decade ago. We only need 
to consider the advances in electrophoretic techniques, in immu-
nological comparisons, in karyology, and in the various methods 
utilizing DNA transformations to see this. I would hope that some 
of these and other methods would be brought to bear on the 
questions of species versus subspecies (and what about genera?), 
rather than blindly substituting one taxonomic category for an-
other because some worker feels that the concept is "outdated." 

After writing the above comments, I received Herpetological 
Review 23(1) and thought that Montanucci (1992) and Van Devender 
et al. (1992) had rather well demonstrated that Collins's action was 
in error. Later, upon reading his attack on these workers and their 
ideas in Herpetological Review 23(2), however, it became clear that 
Collins (1992) had missed the basic reasoning of their objections. 
Thus, I feel compelled to enter this unfortunate conflict. 

First, it is not a question of people trying to push Collins off his 
"philosophical mountain" of the "Evolutionary Species Concept" 
(ESC)—in science anyone is welcome to believe any concept that 
they choose. It is his "recommendation" that everyone follow in 
his footsteps in the raising of these subspecies to species level 
WITHOUT PRESENTING ANY DATA to support this idea that is 
the problem. His admission that "Thus, my recent list (Collins 
1991), which was prepared without testing the validity of the 
species in question ..." is the crux of the matter. This is not the way 
that science works! New ideas must be substantiated to be accept-
able to their audience. Now for some specifics: 

1) Collins stated: "55 subspecies . . . were already diagnosed... 
in their original descriptions ... if they had not been so diagnosed, 
they would not be recognized at all." Such a statement is patently 
untrue. Most taxa are currently recognized, not on the basis of 
their original descriptions (try Linnaeus 1758, or Cope 1861, for 
original descriptions!), but are based upon subsequent, careful 
revisionary (often monographic) studies. He is badly mistaken in 
his belief that perusal of original descriptions is an adequate 
method of determining the status of a taxon. And, it is not logic 
that is required in raising a taxon from subspecies to species rank, 
it is adequate data. 
2) It would seem unnecessary to point out, as Collins (junior 
author of a field guide) should know better than most, that the 
small, generalized maps in field guides are not the "best available 
published maps" (Collins 1992:43; cf. Collins 1991:43). Indeed, 
such maps are always wrong in detail (Axtell 1965). The best 
distribution maps, ordinarily, are found in monographs (e.g., 
Duellman 1958) or in some subsequent zoogeographical or state-
based work (e.g., Mount 1975), and there is no question that those 
in the Catalogue of American Amphibians and Reptiles are far superior 
to those in the field guides. 

3) I find it more than passing strange that the taxonomic status 
of an animal is now determined by "majority vote" of "groups of 
herpetological specialists" (Collins 1990:1; 1992:43). It is more 
usual scientific practice for taxonomic changes to be made on the 
basis of the information provided in the publication that proposes 
them. Certainly, a group of "specialists" (or any other group 
sitting at a bar), or any author alone can determine how he/she 
will treat a taxon in their own publications (e.g., Lazell 1972). This, 
however, gives no additional validity to that usage; again it is the 
substantiation of this change by the provision of data, and the 
acceptance of this as adequate by other herpetologists, that count. 
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4) In spite of Collins's repeated protestations (1992: 43, 44, 45) 
that his use of the ESC to raise subspecies to species rank is 
"conservative," this simply is not true. If a person who proposes 
a taxonomic change does not have detailed knowledge of the taxa 
affected, this is ipso facto, not a conservative action. The conser-
vative approach would be to defer any action. 

5) Back to subspecies definitions (Collins 1992: 44-45). It seems 
clear that there is no room for subspecies in Collins's view of 
ESC-and perhaps not in any view of this recent proposal of 
taxonomic recognition. According to Collins, "If the characters 
that supposedly distinguish . . . [any subspecies] are not diagnos-
tic, then its evidential support is flawed and it does not deserve 
even [emphasis mine] subspecific status." Obviously, on this basis 
if the animals are not 100% distinct, they do not deserve any name. 
And, if they are 100% different, they must be species. Again, there 
is some confusion between the use of "different" and "distinct." 
Subspecies have never been required to be distinct-only recog-
nizably different. Perhaps Collins has noted from the comments of 
his critics that the concepts of the biological species and of subspe-
cies are "outdated" only in the minds of some. 

In summary, Collins's methodology is reminiscent of, and 
perhaps an attempt to return to, "Taylor Taxonomy." E. H. Taylor 
was a very active and long-lived herpetologist (in Collins's same 
institution at Kansas) whom I admired in many respects. His 
working method, however, led to a plethora of species descrip-
tions-many of which were later shown to be invalid. I was able 
to observe this methodology a number of times. Taylor would set 
out a number of museum specimens for study, and would me-
thodically observe, measure, and record the various morphological 
features of each specimen. If he came upon one that appeared 
different or otherwise interesting, he would consult the original 
descriptions of appropriate, presumably similar taxa, and compare 
those descriptions with the specimen in hand. If the specimen 
differed (or was distinguishable) from the characteristics de-
scribed by the previous authors, it was obviously a different taxon, 
and so he described it as new. Collins's method is similar, but 
without the close examination of specimens. 

A final word on Collins's (1992) view of science. In his final 
paragraph before his Summary, he states that it has been sug-
gested that ". . the herpetological community review my list . . . 
but if they do, it must be by the same criteria that I used . . ." (emphasis 
mine). This is an unusual request. Ordinarily critics are not con-
strained by limits put upon their comments-nor is it appropriate 
here, inasmuch as, to a large extent, it is his criteria that are in 
question. I propose that Collins's suggestion on the "adoption of 
the taxonomic arrangement" be rejected. As was noted in a some-
what similar case, I find his suggestion to be "without legal status 
('incompetent, irrelevant, immaterial": Dunn and Stuart 1951b), 
and do not consider it a constructive effort in herpetological 
taxonomy. 
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A Consensus On The Spelling Of Certain 
Snake Family-Group Names 

The publication of McDowell (1987) and other papers in that 
volume sparked a minor controversy over the spelling of names of 
snake family-group taxa formed from the Greek stem ophis which 
were emended without comment such that Thamnophiini became 
Thamnopheini, etc. Smith and Preston (1987) justified these emen-
dations by claiming that ophe- and not ophi- was the correct stem 
for such names. The stated objective of the International Code of 
Zoological Nomenclature is to "... promote stability and univer-
sality in the scientific names of animals and to ensure that the 
name of each taxon is unique and distinct" (International Com-
mission on Zoological Nomenclature 1985:3). To this end the Code 
contains many rules governing the formation and spelling of the 
names of taxa, and errors in formation must be corrected. 

In a response to Smith and Preston (1987), Cannatella (1990) 
argued that according to the Code both ophe- and ophi- were ac-
ceptable because the forms opheos and ophios, from which the stem 
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is formed, were dialectical variants of the genitive singular, and 
either variant was accepted as valid Ancient Greek. Given that 
Article 32b states that the original spelling is to be maintained 
unless it is shown to be clearly incorrect, Cannatella concluded 
that names such as Thamnopheini were unjustified emendations, 
and therefore invalid, but available as junior objective synonyms. 

In opposition to Cannatella (1990), Smith and Chiszar (1992) 
and Smith and Smith (1992), argued that Appendix D VII, Table 2 
of the Code provided a counterexample in the word /crisis. For 
purposes of family-group names the stem is given as krise-, not 
krisi-. Because Article 29b (dealing with determination of the stem) 
explicitly defers to Appendix D, these authors stated that ophe-
was correct and ophi- was incorrect. They further argued that 
maintenance of the long-established spellings could be assured by 
appeal to the Commission, but that such intervention was not 
necessary because no confusion in application of names would 
result from the emendations. 

The first author of this note (DCC) argued (in litt.) that Appen-
dices A through E have the force of recommendations, not rules 
(International Commission on Zoological Nomenclature 1985:1) 
and therefore both stems are correctly formed. In a letter in 
response to a query by the second author (HMS), Philip Tubbs, 
Secretary of the International Commission on Zoological Nomen-
clature, offered the same opinion, vouchsafing for the Commis-
sion that the original spellings (in all cases with ophi- as the stem 
for family-group names) must be maintained; only by exercise of 
its plenary powers could the Commission require use of ophe- as 
the stem, and this it likely would not do. Therefore, we now agree 
that the spellings in common usage, with ophi- as the stem, should 
be maintained. Emendations such as Thamnopheini and Hydro-
pheidae are unjustified emendations, but available as junior objec-
tive synonyms in the sense of the Code. 

Issues such as this one explain the disdain with which many 
biologists sometimes view the efforts of taxonomists. Some of 
these efforts are necessitated by overly legalistic aspects of the 
Code, but perhaps many such issues need not be dealt with at all, 
at least in print. Given that recent efforts of the Commission 
(Savage 1990) indicate a move away from such exercises, system-
atists can turn their attention to more substantive issues. 
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ARTICLES 

Twin Hatchlings Of 
Trimeresurus flavoviridis (Viperidae) 

Although some instances of twinning in reptiles have been 
reported (Bellairs 1981; Carpenter and Yoshida 1967; Shuette 1978; 
Singh and Thapliya11973; Tryon 1980), few of these accounts have 
been of normal twin hatchlings (Curtis 1950; Fukada 1978). Here, 
we describe twin hatchlings and their clutch-mates in Trimeresu-
rus flavoviridis, in comparison with eggs and hatchlings of this 
species in the Okinawa Islands. 

A female T. flavoviridis (SVL = 1080 mm, mass = 507.6 g) was 
collected in Itoman City, southern Okinawa Island on 11 June 
1988. The specimen had the yellow ground color typical for this 
species. On 25 July 1988, the snake laid seven eggs and decreased 
its body weight to 322.0 g. Each egg was incubated in a separate 
container with wet cotton substrate at fluctuating temperature 
(range 21.8-30.8 °C). 

The eggs measured 47-60 mm in length, 25-27 mm in width, and 
22.9-28.8 g in mass. All eggs were of normal size compared with 
means (N, SD, range) for eggs (all measured within one day after 
oviposition) of T. flavoviridis in the Okinawa Islands: 56.0 mm (676, 
7.8, 40-83) in length, 28.5 mm (676, 2.4, 22.5-36.0) in width, and 27.2 
g (694, 5.3, 17.9-45.3) in weight. 

Twins hatched from the longest, most slender, and heaviest egg 
in the clutch. The egg containing twins hatched on 4 September 
1988, with the remaining six eggs hatching on 5-6 September. All 
eight hatchlings appeared normal in morphology and behavior. 
The twins had normal yellow ground color, with minor head 
pattern differences between the two (Fig. 1). Three of their hatch-
mates had a rare white ground color. Five hatchlings, including 
the twins, were sacrificed within one day of hatching. 

Ftc. 1. Twin hatchlings of Trimeresurus flavoviridis and their egg shell . 
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TABLE 1. Measurements of eggs and hatchlings, including twins, of Trimeresurus flavoviridis from Doman City, southern Okinawa Island. All 
measurements taken within one day following oviposition or hatching. WI = without internal organs; PB = proportions (%) / WI. 

Egg 
No. 

Egg 
weight 

(g) 

SVL 

(mm) 

Tail 
length 

(mm) 

Body weight 

Whole 	WI 

(g) 

Yolk Body 

Weight 	PB 

(g) 

Fat Body 

Weight 

(g) 

PB 

Liver 

Weight 

(g) 

PB 

1 28.8 279 58 12.4 7.21 2.67 37.0 0.61 8.46 0.34 4.72 

1 28.8 265 55 8.6 6.18 0.32 5.2 0.49 7.93 0.26 4.21 

Total 21.0 13.39 2.99 22.3 1.10 8.22 0.60 4.48 

2 25.1 330 74 19.8 12.90 2.22 17.2 1.12 8.68 0.64 4.96 

3 22.9 311 69 17.5 11.12 2.06 18.5 1.03 9.26 0.74 6.65 

4 23.9 318 72 18.4 11.33 2.49 22.0 1.04 9.18 0.61 5.38 

5 25.7 334 76 19.3 

6 25.1 330 66 18.9 

7 25.1 321 64 18.5 

Both twins were female and had the same number of body scale 
rows (33), and subcaudals (80), with seven subcaudals at the tail 
tip not separated in the larger twin. Ventral counts of the larger 
and the smaller twins were 229 and 226 (plus two small plates), 
respectively. These scale counts were within the ranges for this 
species (Koba 1962; Takara 1962). 

The smaller twin (265 nun SVL, 8.6 g) was the smallest hatchling 
T. flavoviridis we have recorded in the Okinawa Islands (mean, N, 
SD, range of SVL and body weight: 331 mm, 315, 25, 265-403;18.2 
g, 314, 3.7, 8.6-31.5, respectively, inclusive of this clutch) and is 
smaller than others reported previously (see Kamura 1975; Koba 
et al. 1967; Takara 1962). Total body weight of the twins (21.0 g) 
was similar to the expected weight for a single normal hatchling 
(19.5 g), calculated from regressions between egg weight and 
hatchling weight of this species in the Okinawa Islands (Nishimura, 
unpublished). Weight proportions of fat body and liver to body 
weight without internal organs (WI) were similar among the 
twins, hatch-mates, and hatchlings in the Okinawa Islands (mean, 
N, SD = 9.45%, 29,1.61; 5.61%, 29, 0.91, respectively) (Table 1). The 
larger twin had more yolk for its size than the smaller twin, and the 
proportion of the total weight of yolk body to the total WI of the 
twins was standard for a single hatchling of this species (mean = 
18.5%, N = 26, SD = 10.4). 

Other reports of twins in oviparous colubrids agree with our 
findings that this anomaly has been associated with the longest 
egg (Fukada 1978; Singh and Thapliyal 1973) and the earliest 
hatching within a dutch (Fukada 1978). These tendencies may be 
related to the fact that the longest (and most slender) eggs tend to 
be formed at the anterior or posterior end of the abdominal cavity 
in T. flavoviridis (Nishimura, pers. observ.). 

Acknowledgments.-We wish to thank A. Mori and H. Ota for providing 
literature. 
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The "New" Herpetofauna of Guam, 
Mariana Islands 

The movement and establishment of non-indigenous fauna and 
flora throughout the Pacific Basin are well recognized (Drake et al. 
1989). Non-native plants, insects, terrestrial molluscs, freshwater 
fishes, and terrestrial vertebrates have become established on 
many islands, potentially causing substantial perturbations in 
ecosystems. 

Since World War H, Guam (a territory of the United States and 
the southernmost major island in the Mariana archipelago) has 
enjoyed an enormous economic boom and is now a major ship-
ping and air travel hub for the western Pacific. Because of this 
status, substantial amounts of cargo, goods, and people from the 
Pacific Basin and Rim pass through Guam. This increased move-
ment of materials has been reflected in the number of extralimital 
species of amphibians and reptiles (15) that have been recorded on 
Guam since World War H and underscores the apparent ease with 
which non-indigenous species might reach Guam. Only two 
species have been recorded as having colonized Guam prior to 
World War H. Based on the available information, these introduc-
tions can be broadly classified as intentional or accidental. I herein 
report on these island records and the species' current status. 
There is a distinction made between those species released to 
establish populations (= intentional) and escaped/released pets 
or incidentally transported to Guam (= accidental). 

Established Species 

Bufo marinus (Marine Toad). Intentional. In 1937, a number of 
toads were released to control agricultural pests (Chernin 1979). 
Since then, the toad has spread island-wide and has reached 
sufficient densities to be regarded as a nuisance. 

Litoria fallax (Eastern Dwarf Tree Frog). Accidental. In 1968, this 
species was first noted around the Won Pat International Airport. 
Eldredge (1988) speculated that this introduction was the result of 
escaped/released pets. At this time, the species has spread island-
wide in association with wetlands. 

Anolis carolinensis (Common Anole). Intentional. In the mid-
1950's, anoles were introduced for insect control (Eldredge 1988). 
A second introduction of unknown magnitude occurred in the 
mid-1980's in the village of Mangilao. By the mid-1980's, this 
species had spread island-wide but is now restricted to urban 
situations due to predation by the introduced brown tree snake 
(Boiga irregularis). In October 1990, an adult male A. carolinensis 
was collected from the cargo hold of an aircraft where it had 
apparently survived a round trip from Guam to Indonesia. 

Hemidactylus frenatus (House Gecko). Accidental. No date of 
introduction is known for this species, although Van Denburgh 
(1917) implied that it was present on Guam prior to 1906. At this 
time, H. frenatus is the most abundant gekkonid on Guam. It has 
been suggested that H. frenatus negatively impacts native gekkonids 
(Gibbons 1985; McKeown 1978; Zug 1991). 

Carlia sp. (NCN). Accidental. No date of introduction is known 
for this species. The first specimens were collected on Guam in 
1968. At this time, this species is the most abundant skink on Guam 
and occurs in all habitats. Coupled with habitat alteration, this 
species may be negatively impacting native skinks. Glen Ingram 
(pers. comm.) indicated that this species is unidentified although 
it most closely resembles C. fusca. A live specimen was observed 
(December 1991) in the passenger compartment of an aircraft 
outbound from Guam (R. Fisher, pers. comm.). 

Boiga irregularis (Brown Tree Snake). Accidental. This snake was 
probably introduced on Guam shortly after World War H and has 
since spread island-wide reaching high densities (Rodda et al. 
1992). Impacts on Guam have been substantial (Fritts et al. 1987; 
1990; Fritts and McCoid 1991; in prep.; McCoid 1991; Savidge 
1988). The snake is frequently encountered in port and airport 
situations and has been documented using surface shipping and 
aircraft to move to neighboring islands (Fritts 1987; McCoid and 
Stinson 1991). 

Trachemys scripta elegans (Red-eared Slider). Accidental. Distrib-
uted in permanent bodies of water in south and central Guam 
(McCoid 1992a). Populations are probably the result of escaped/ 
released pets. 

Terrapene carolina triunguis (Three-toed Box Turtle). Accidental. 
Distributed in a few localities in central Guam (McCoid 1992b). If 
a population has been established, it is due to escaped/released 
pets. 

Pelodiscus sinensis (Chinese Soft-shelled Turtle). Intentional. 
Established populations occur in southern (Inarajan area) and 
central (Fadian area) Guam. In the mid-1970's, attempts were 
made to commercially raise this species for local consumption and 
failure of these ventures resulted in this introduction. Reproduc-
tion has occurred in the southern population as a hatchling was 
observed in November 1990. 

Status Unknown or Not Established 

Kaloula picta (Narrow-mouthed Frog). Accidental. In 1990, a 
single specimen was retrieved live from the deck of a vessel just 
arrived from the Republic of the Philippines. 

Pseudacris regilla (Pacific Treefrog). Accidental. lit December 
1989, a single live adult male was collected from inside a residence 
in central Guam. It is likely that this frog arrived on Guam from a 
recent shipment of Christmas trees from the U. S. Pacific North-
west. 

Lamprolepis smaragdina (Green Tree Skink). Intentional. There 
was a failed attempt at introduction in the 1960's (Eldredge 1988). 
Reasons for failure may be related to the presence of the predatory 
B. irregularis. Successful introductions have been noted on Tinian 
and Saipan in the northern Mariana Islands. 

Iguana iguana (Green Iguana). Accidental. In 1983 or 1984, an 
adult (1.8 m total length) was shot by a farmer in the Manengon 
Valley. Wildlife personnel on Guam had been receiving periodic 
reports of a "monster" sighted in cultivated areas. It is likely that 
this was an escaped/released pet that had been living on Guam for 
several years. The ability of this individual to persist on Guam is 
underscored by the establishment of this species in Hawaii 
(McKeown 1978). Identity of the specimen was verified by a 
photograph. 

Gekko gecko (Tokay Gecko). Accidental. A single specimen was 
collected in 1983 from the U.S. Naval Magazine in association with 
palletized cargo from the Republic of the Philippines. Identity of 
the specimen was verified by a photograph. 

Chrysemys picta elegans (Painted Turtle). Accidental. In 1990, a 
live individual was found in the passenger compartment of an 
aircraft. This was likely an escaped /released pet. 

Emydid sp. Accidental. An unidentified species (not Trachemys) 
was captured in 1991 from central (Santa Rita area) Guam and 
inadvertently released before positive identification. It is likely 
that the presence of this species resulted from escaped/released 
pets. 

Trionychid sp. Accidental. Sightings of a large soft-shelled 
turtle have been made in Fena Valley Reservoir in central Guam in 
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the late 1980's (G. Davis, pers. corn.). Disk width places this species 
outside of the known disk range of the only other trionychid on 
Guam (P. sinensis). 

The pre-western contact terrestrial herpetofauna consisted en-
tirely of reptiles (Varanus indicus, Ramphotyphlops braminus, Gehyra 
mutilata, G. oceanica, Nactus pelagicus, Lepidodactylus lugubris, 
Perochirus ateles, Lipinia noc tua , Cryptoblepharus poecilopleurus, Emoia 
cyanura, E. caeruleocauda, E. atrocostata, and E. slevini) (Rodda and 
Fritts 1992), but now includes additional elements such as fresh-
water turtles and amphibians. 

Of the 17 extralimital species recorded on Guam, 14 are based on 
free-living individuals or populations. Nine of these species have 
become established on Guam. Of the four intentional introduc-
tions, three were successful. The non-marine herpetofauna of 
Guam now consists of 22 species (41% introduced). One of these 
introduced species, Boiga irregularis, has had a demonstrably 
negative effect on Guam's indigenous wildlife and two species 
(Carlia sp. and Hemidactylus frenatus) are suspected of negative 
impacts (Rodda and Fritts 1992). Three introduced species on 
Guam (B. irregularis, Carlia sp., and Anolis carolinensis), have his-
torically demonstrated abilities to infest cargo and aircraft and 
potentially move to neighboring islands. As economic develop-
ment and growth continues, the number of extralimital events in 
the Pacific Basin will also continue to grow. The establishment and 
devastation caused by B. irregularis on Guam is probably not going 
to be a singular event. It is likely that Saipan has an incipient 
population of B. irregularis and also has populations of A. carolin-
ensis, Carlia sp., Bufo marinus, and Trachemys scripta. Tinian also has 
populations of A. carolinensis, Carlia sp., and B. marinus. Palau has 
an introduced unidentified Carlia and B. marinus. As a result of 
these and other faunal transplantation events, indigenous oceanic 
herpetofaunas are being replaced or augmented by widespread 
tramp species. Pacific island nations may wish to develop policies 
and techniques for the interdiction of non-native reptiles and 
amphibians. A number of U.S. federal agencies and U.S.-affiliated 
island governments have been cooperating in control of and 
containment policies and techniques for B. irregularis, and the 
Government of Guam no longer issues import permits for live 
reptiles or amphibians. 
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TECHNIQUES 

Tracking Hatchling Blanding's Turtles 
With Fluorescent Pigments 

The early life history of hatchling emydid turtles is poorly 
documented (Iverson 1991) and practical and economical meth-
ods for demonstrating post-emergent behavior are generally lack-
ing. In contrast with sea turtle species, studies of naturally incu-
bated emydid and freshwater hatchlings in general have been 
limited to short-term, direct observation (Burger 1976) or manipu-
lative field and laboratory studies with less than conclusive find-
ings (Anderson 1958; Noble and Breslau 1938). 

Blanding's turtles, Emydoidea blandingi, frequently nest from 0.1 
to over 1 km from either their "home marsh" or other surface water 
(Congdon et al. 1983; Linck et al. 1989). We sought a method 
which would allow us to monitor the progress of hatchling 
Blanding's turtles away from protected, natural nests. Because we 
wanted to minimize disturbance to hatchlings, so as not to alter 
natural behavior, we utilized fluorescent powder demonstrated 
by ultraviolet light in darkness. Studies of a generally similar 
design have been successfully executed with adult tortoises 
(Blankenship et al. 1990), lizards (Fellers and Drost 1989) and 
rodents (Lemen and Freeman 1985). 

Natural nests of E. blandingi in Massachusetts were protected 
shortly after completion with cylindrical vinyl-coated wire mesh 
cages (1 x 2.5 cm mesh). A circular trench was dug around each nest 
and a cage was placed in the trench (depth 30-45 cm) to discourage 
burrowing by predators. The trench was backfilled to ground 
level. Occasional diurnal soil temperatures taken 0.1 and 1 m 
outside the nest cages during incubation indicated soil tempera-
tures inside and outside were identical. 

Nests were checked for emergence at less than three day inter-
vals beginning 15 August, 1990. Hatchlings of E. blandingi will 
burrow into the soil in the nest cage after emergence, presumably 
to avoid desiccation; often several individuals will be found dug 
in together (B. Butler, unpub. data). Hatchlings of other turtle 
species may not re-burrow after emergence (D. M. Carroll, pers. 
comm.), a fact that should be considered when using this tech-
nique. After the first E. blandingi emerged, we shaded remaining 
cages by placing weighted vegetation to one side of the cage roof. 

All nests were monitored for hatchling emergence several times 
daily from 24 August through 16 September, 1990. Following 
emergence, hatchlings were measured (CL, PL) to the closest 0.1 
mm with vernier calipers. Observation and tracking of hatchlings 
was performed continuously from 25 August through 18 Septem-
ber, 1990 and daily thereafter on a single, stationary hatchling 
until it was lost on 6 October following a 1 cm rainfall. 

To avoid possible trauma due to marginal scute notching and its 
effect on behavior, we put indelible black ink marks on the 
plastron of each hatchling to identify its nest number utilizing 
plastral scutes in an additive numbering scheme. In this way, 
animals from different nests treated with the same color fluores-
cent pigment (see below) were distinguishable. 

Hatchlings which had emerged and were active in nest cages 
from 0600-0900 h EDST were used experimentally for fluorescent-
powder tracking. It was decided to do morning releases because 
hatchlings in nest cages were most active at this time of day and 
preliminary results indicated that they rapidly sought cover if 
released later in the day as ground temperatures increased. 

Emerged hatchlings which were inactive or reburied in the cages 
were removed, dusted, and released on subsequent mornings 
when active, or measured and released without being used experi-
mentally. After being marked and measured, each animal was 
placed briefly in a canister of fluorescent powder (Radiant Color, 
Richmond, California). Colors used were the same as Fellers and 
Drost (1989). We attempted to avoid getting powder in the facial 
mucosa; the animals also tended to avoid this on their own. 
Pigment was rubbed lightly into the front leg scale beds as well as 
on the plastron and in leg pockets. Dusted animals were then 
placed (random orientation) next to the nest cage as the investiga-
tor moved away. 

The typical initial hatchling response to the "dusting" treatment 
was to take several rapid steps after being placed down. This was 
followed by a variable period during which the animal appeared 
to look about prior to moving on. The dusting procedure did not 
seem to cause the animals distress and was presumed equivalent 
in terms of disruption of normal behavior to a hatchling stumbling 
over an obstacle in its path. Undusted, unnotched hatchlings 
released simultaneously with experimental animals did not show 
differential short-term behavior. 

Hatchlings were allowed to travel undisturbed from release 
until after nightfall. Nocturnal tracking (after 2000 h) was then 
done with a long-wave (366 nm) ultra-violet lamp (model ML49, 
UVP, Inc., San Gabriel, California) and safety/UV-enhancing 
glasses (Fisher Scientific Co.). Experimental hatchlings were not 
exposed to white light at night, and we attempted to minimize 
their exposure to UV at close range. Depending on the number of 
extant hatchlings and their realized distance, tracking was contin-
ued as late as 0100 h. With this method observations were up to 
twelve hours out of phase with the actual movements of the 
hatchlings, which were essentially diurnal in this study. 

Initial fluorescent tracking began at the nest (point of release) for 
"first day" animals, and subsequent trailing began at the point 
where the animal spent the previous night (generally an excavated 
or opportune form in the substrate). Following an individual trail 
only required minutes for short, readily discernible runs but took 
up to 2 h for extremely long or weak powder trails. Because of the 
variable time required to follow individual trails, and the variabil-
ity in fluorescent powder trail quality, more animals were dusted 
and released than could possibly be followed by a single investi-
gator using one UV lamp. Powder trails of poor quality were often 
abandoned in favor of those that could be followed with a reason-
able effort or those in which considerable time had already been 
invested. With this strategy we were able to concentrate on ani-
mals which followed a variety of courses or behaviors and were 
able to minimize delays in the release of hatchlings from nest cages 
once emergence began. 

Fluorescent plastic stake wire flags (Forestry Suppliers, Inc., 
Jackson, Mississippi) were placed in the ground at the beginning 
and end of a run as well as at points of significant behavior or 
course changes. Each flag was inscribed with date, time, nest 
number, release date, and fluorescent pigment color. Observer 
commentary was recorded on a portable cassette recorder. Dis-
tances and compass headings of hatchling movement were taken 
each morning from the flag positions. Compass headings were 
recorded in 22.5 degree increments (e.g., N, NNE, NE) and net 
straight line distance was measured using a 30 m tape. 

Turtles which had been tracked to forms the previous evening 
were monitored periodically between 0600-1200 h so as to deter-
mine time and temperature of the ground when movement was 
resumed. Animals on the move whose trail was becoming difficult 
to read were given a second, superficial dusting with the same 
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color powder. In cases where the animal had not left its form by 
mid-morning a small amount of powder was sometimes placed at 
the entrance hole so the animal would walk through it on depar-
ture. Neither of these procedures seemed to distress hatchlings 
significantly but did make reading subsequent trails considerably 
easier. No turtles were disturbed while inactive in forms. Animals 
were tracked and monitored in this way over several days until 
they reached a wetland or became lost to the observer. Water 
temperature and habitat characteristics were noted at sites where 
animals entered water. 

As noted by Fellers and Drost (1989), the blue pigment was the 
least easily demonstrated in trace quantities both due to its lower 
fluorescence and because many macro and microfungi and bacte-
ria emitted similar color under UV. For this reason, blue was 
primarily used on initial releases to increase the number of ani-
mals we were able to track from one nest. Blue hatchlings were re-
dusted with a different color while active if they became subject to 
prolonged tracking. The initial blue pigment was always readily 
detected on recolored turtles even after 10 days in the field, so 
recolored animals were not confused with other individuals. 

Hatchling turtles undoubtedly retain less colored powder than 
do scaled night lizards (Fellers and Drost 1989), furred rodents 
(Lemen and Freeman 1985), or tortoises towing a reservoir of 
powder (Blankenship et al. 1990). Trail quality for our hatchlings 
was best on such substrates as loose sand or soil, mosses and 
lichens, leaf litter and grasses. Pigment deposition was reduced on 
hard-packed surfaces. Weak trails were particularly difficult to 
follow if the animal had traversed beds of brambles (Rubus sp.) or 
huckleberry (Gaylussacia sp.) because their low, dense foliage 
tended to reflect the UV light significantly, thereby interfering 
with readability of the powder trail. Full or near-full moon condi-
tions also impeded trail reading in open moon-lit areas, and heavy 
morning dew also reduced trail quality. By using a large sample 
of animals without constraints as to their retrievability, we were 
able to offset their reduced pigment load capacity and their 
pigment loss resulting from minor fossorial activity. We found no 
evidence of predation on hatchlings due to their enhanced con-
spicuousness. 

We considered alternative tracking methods including the use 
of radioisotope tracers (Bennett et al. 1970; Ward et al. 1976) and 
light-weight, short duration radio transmitters which are cur-
rently available. We feel that this economical but labor intensive 
method is more practical because radioisotope tracking requires 
special licensing, training, and equipment, and may be hazardous 
to subjects or investigators. Micro-radiotelemetry equipment is 
expensive and difficult to attach to hatchlings with certainty of not 
affecting natural behavior. Our method can be adapted to hatchlings 
of a number of turtle species and could be particularly useful with 
species which like E. blandingi may have nest site selection strate-
gies (in terms of hatchling survival) which at our present level of 
understanding are unclear. 

Acknowledgements.—We thank the management and staff of Great Mead-
ows National Wildlife Refuge for permission and encouragement to 
perform this and related studies. We also thank Darlene Butler for field 
assistance throughout the nesting and tracking seasons, Gary Fellers for 
useful advice on methodology, and David M. Carroll for advice based on 
his experience with nesting and hatchlings of several New England turtle 
species. 

LITERATURE CITED 

ANDERSON, P. K. 1958. The photic responses and water-approach 
behavior of hatchling turtles. Copeia 1958:211-215. 

BENNETT, D. H., J. W. GIBBONS and J. C. FRANSON. 1970. Terrestrial 
activity in aquatic turtles. Ecology 51:738-740. 

BLANKENSHIP, E. L., T. W. BRYAN, and S. P. JAcoBsEN. 1990. A method 
for tracking tortoises using fluorescent powder. Herpetol. Rev. 
21:88-89. 

BURGER, J. 1976. Behavior of hatchling diamond back terrapins 
(Malaclemmys terrapin) in the field. Copeia 1976:742-748. 

CONGDON, J. D., D. W. TINKLE, G. L. BREITENBACH, and R. C. VAN LOBEN 

SELS. 1983. Nesting ecology and hatching success of the turtle, 
Emydoidea blandingi. Herpetologica 39:417-429. 

FELLERS, G. M., and C. A. DROST. 1989. Fluorescent powder — a 
method for tracking reptiles. Herpetol. Rev. 20:91-92. 

IVERSON, J. B. 1991. Patterns of survivorship in turtles (order 
Testudines). Can. J. Zool. 69:385-391. 

LEMEN. C. A., and P. W. FREEMAN. 1985. Tracking mammals with 
fluorescent pigments: a new technique. J. Mammal. 66:134-136. 

LINCK, M. H., J. A. DEPART, B. 0. BUTLER, and T. E. GRAHAM. 1989. 
Nesting behavior of the turtle, Emydoidea blandingi, in Massa-
chusetts. J. Herpetol. 23:442-444. 

NOBLE, G. K., and A. M. BRESLAU. 1938. The senses involved in the 
migration of young freshwater turtles after hatching. J. Comp. 
Psychol. 25:175-193. 

WARD, F. P., C. J. HOHMANN, J. F. ULtucx, and S. E. HILL. 1976. 
Seasonal microhabitat selections of spotted turtles (Clemmys 
guttata) in Maryland elucidated by radioisotope tracking. Her-
petologica 32:60-64. 

BRIAN 0. BUTLER 
and 
TERRY E. GRAHAM 
Department of Biology 
Worcester State College 
Worcester, Massachusetts 07602, USA. 

Two New Simple Methods 
For Catching Small Fast Lizards 

Methods commonly used to catch lizards include pit-fall traps, 
noose, and rubber bands (Simmons 1987). These methods are only 
partially successful with thin, small, fast-moving lizards such as 
Cnemidophorus sexlineatus and C. hyperythrus because these lizards 
seldom remain still and if they are noosed they can usually escape 
by slipping out of the noose. In recent studies on the endangered 
status of C. hyperythrus, a southern California coastal sage scrub 
dweller, it was essential to capture these lizards with efficiency 
(Brattstrom 1992; Rowlands 1992). 

The first technique is similar to one first reported by Myers 
(1956) for use in collecting large fruit-eating teiids. A meal worm, 
or other insect, is tied on to monofilament line (4-pound test) by 
threading the monofilament end to end through the mealworm 
(Fig.1). The loop can then be tied to a lizard pole (car or other radio 
antenna) and dangled in front of a lizard. When the lizard bites the 
mealworm the loop is flipped into the air. Usually the lizard stays 
on the mealworm; occasionally it lets go and it is necessary to catch 
the lizard in the air as it falls. Note that the lizard is not noosed, but 
rather it bites and holds on to the mealworm. With practice in 
catching hundreds of lizards we now have a 93% efficiency with 
Cnemidophorus hyperythrus. The technique works well with C. 
tigris, Sceloporus, and Uta. The dangling worm is also useful in 
luring crevice-dwelling lizards, such as Sceloporus orcutti, out of a 
crevice where they can then be caught by noosing. The meal worm 
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can be used over and over again. It is necessary to replace the meal 
worm only about every half hour. 

FIG. 1. Drawing showing method of catching lizards by tying an insect 
onto a loop. When a lizard bites the insect, the pole is jerked upward. 

The second technique is to trap lizards in tubes placed near 
bushes. Lizards are purposefully chased into and then out of a 
bush. In the meantime, plastic or cardboard tubes, taped shut at 
one end, are placed on the opposite side of the bush (Fig. 2). 
Lizards leaving the bush apparently see a dark, hole-like place in 
which to escape and run into the tube where they can be removed 
easily. We use tubes of all lengths, diameters, and materials. PVC 
plastic pipe covered at one end with duct tape is especially useful. 
The method is most effective in open, flat areas and least effective 
in rocky areas where a lizard has more choices of escape routes. 

FIG. 2. Drawing showing method of catching lizards by chasing them 
into tubes placed behind a bush. Tubes have one end covered with tape. 

Acknowledgments. — Drawings were done by Candace Irelan and the 
methods were developed under a California Department of Fish and 
Game contract (FG8597). 
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Differential Retention Of Metal 
And Plastic Tags On The Black Sea Turtle 

(Chelonia agassizi) 

Sea turtles are commonly marked with plastic or, more fre-
quently, metal flipper tags. Tag loss is an unresolved problem that 
renders tagging efforts ineffectual and hinders the collection of 
data relating to various aspects of sea turtle natural history (Balazs 
1982; Green 1979; Mrosovsky 1983). Tag retention may be affected 
by one or a combination of the following factors: the species of sea 
turtle, the type of tag used, the method of application, the flipper 
selected for application, the place of application on the flipper, and 
even the oceanic region frequented by the tagged individuals (see 
Mrosovsky 1983, for review). 

In 1978, the Mexican Instituto Nacional de la Pesca (INP) in 
coordination with K. Cliffton of the Arizona-Sonora Desert Mu-
seum began the first systematic black turtle (Chelonia agassizi) 
conservation and research project at Colola and Maruata Bay in 
Michoacan, Mexico. (Some consider the black turtle to be a subspe-
cies of Chelonia mydas. We consider the black turtle to be a separate 
species and refer to it as Chelonia agassizi following Bocourt 1868). 
In 1982 the Universidad de Michoacan initiated a tagging program 
to assess nesting periodicity, fecundity, philopatry, and long 
distance movements of black turtles nesting on Colola beach. 

We compared retention rates of plastic and metal tags applied 
to different flippers, in order to assess the effect of type of tag and 
flipper selected for application on tag retention in the black turtle. 
One hundred thirty-one nesting females were double tagged (one 
plastic and one metal tag) in 1988 (46) and 1989 (85) at Colola 
beach. Metal and plastic tags were assigned to the flippers ran-
domly, as follows: left foreflipper: 36 metal, 36 plastic; right 
foreflipper: 33 metal, 29 plastic; left hindflipper: 27 metal, 46 
plastic; right hindflipper: 35 metal, 20 plastic. Tags were of two 
types: monel size-19 tags (National Band and Tag Co., USA); and 
plastic (41 mm x 35 min, Allflex Tag Co., USA). On the foreflippers 
tags were placed on the trailing edge of the second or third 
proximal scute. On the hindflippers tags were placed on the 
trailing edge of the flipper proximal section. Both plastic and 
metal tags were clinched using standard tagging pliers, and 
flippers were not prepunched before tagging. Both types of tags 
had an identification number and a return address engraved on 
them. 

Gravid black turtles deposit as many as seven clutches per 
season at about 12-14 day intervals (Alvarado and Figueroa 1989). 
Therefore, tag status was monitored continually throughout the 
season. During the 1988 and 1989 seasons (September-January), 
the 4.8 km nesting beach at Colola was patrolled on foot nightly 
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(2000-0530 h). In most cases turtles were tagged immediately after 
nesting. 

The differences between the expected and observed tag loss for 
plastic and metal tags, and for each type of tag on the four flippers 
were tested using a G test (Sokal and Rohlf 1979). For all mean 
values a ± SE was estimated. 

Of the 131 turtle double-tagged in 1988 and 1989, 113 (86.3%) 
were sighted at least once during each season. The average num-
ber of resightings per turtle was 3.6 ± 1.7 (range 1- 8). The average 
number of days between initial tagging and the first resighting 
was 28 ± 2.6 (range 0-83). The total number of tags lost from 
resighted individuals was 33 (29.2%) for metal and 6 (5.3%) for 
plastic (Table 1). The difference in performance between plastic 
and metal tags was significant (Gadj. = 18.92, 1 df, P<0.001). The 
difference in loss rate among the four flippers (Table 1) was not 
significant for either the metal (G = 6.05, 3 df, P>0.05), or plastic 
tags (G = 4.49, 3 df, P>0.05). 

Sea turtles lose monel metal flipper tags for several reasons, 
including tissue necrosis, abrasion, tearing, and faulty application 
(Balazs 1982). In the present study, the primary cause of loss of 
metal tags appeared to be tissue swelling around the tag, which 
may have resulted in the unclinching of the tags. Tissue necrosis 
and enlargement of the placement hole, common in the leather-
back (Dermochelys coriacea) (Eckert and Eckert 1989), was seldom 
encountered in the black turtle. The high loss rate of metal tags 
within a season suggests the possibility of improper tag applica-
tion as another cause of metal tag shedding. Because the thick, 
muscular foreflippers were not prepunched, it is possible that 
some of the metal tags did not lock properly. However, fleshy 
areas too thick to accommodate the locking mechanism of the tag 
were avoided. Furthermore, metal tags were shed independently 
of the flipper selected for placement. 

TABLE 1. Metal and plastic tag loss rate. The difference in loss rate between 
plastic and metal tags was significant. The difference in loss rate among the 
four flippers was not significant for either the metal or plastic tags. 

Location of Tag 
Application 

Number of Tags Applied 
Metal 	Plastic 

Number of Tags Lost 
Metal 	Plastic 

Left Foreflipper 36 36 9 1 
Right Foreflipper 33 29 12 2 
Left Hindflipper 27 46 3 3 
Right Hindflipper 35 20 9 0 

Totals: 131 131 33 6 

Double tagging of black turtles in the Galapagos Islands has also 
shown that plastic tags had better retention than metal tags. Green 
(1979) reports a 42% loss of monel tags and a 7% loss of plastic tags 
over a period of four years for 116 recaptured turtles. 

The main problem with the use of plastic tags on the black turtle 
in this study was the obliteration of the numbers and legends 
embossed onto the tags due to abrasion and/or algal growth. 
Green (1979) reports a similar problem with the plastic tags used 
in the Galapagos Islands. Legibility of the numbers and address on 
the plastic tags used in Michoacan has been improved in recent 
years with deeper etching of numbers and letters, readable even 
when the color of the writing has faded or abraded away. 

The results of our double-tagging study indicate that plastic 
tags are retained better than monel metal tags by the black turtles 
in the east Pacific, independent of the flipper selected for tag  

application. The possible effects of prepunching of the flipper 
before tag application are currently being evaluated. 

Acknowledgments.—Data presented in this paper are part of the project 
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grated Conservation Approach" funded by U.S. Fish and Wildlife Service, 
World Wildlife Fund, and the Universidad de Michoacan. We thank K. 
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HERPETOLOGICAL HUSBANDRY 

Courtship Behavior 
And Oviposition Of Captive 

Acanthochelys pallidipectoris Freiberg 

Acanthochelys pallidipectoris (formerly Platemys pallidipectoris; 
usage following McBee et al. 1985 and Iverson 1992) is a pond 
turtle from the Chaco region of northern Argentina, Paraguay, 
and Bolivia (Ernst 1983; Ernst and Barbour 1989; Iverson 1992). 
The reproductive biology of the species is poorly known and 
courtship behavior is undescribed. Freiberg (1945), in describing 
this species, reported that it laid eggs on mud and sand banks. 
Richard (1991) described deposition of eggs by a wild-caught 
female. Here I describe the courtship and oviposition of a wild 
caught adult pair (male 133 mm straight-line CL, 325 g; female 137 
mm straight-line CL, 402 g) of unknown origin, obtained via the 
pet trade in June, 1987. 

The turtles were housed in a 1.2 m by 1.2 m fiberglass bin. Three 
quarters of the surface area was water and the other quarter a 
nesting area of mixed sand and topsoil. Turtles were fed live fish, 
beef, poultry, newborn mice, tadpoles (Hyla chrysoscelis), and 
mealworm larvae. Beef, chicken hearts, and mice were most 
readily eaten; other foods were accepted less often. Floating 
aquatic plants were provided, but were used as shelter rather than 
food. 

Courtship behavior was first observed in early September 1990, 
and courtship activity continued sporadically until late Novem-
ber of that year. Male courtship behavior consisted of approaching 
the female from the rear with his head and neck extended across 
the length of the female's carapace. He then rubbed his head and 
neck back and forth on her carapace, while trying to maneuver the 
female into a position where he could more easily mount. Once 
mounted, he grasped the rim of the female's carapace with all four 
feet and began prodding her head and neck with his face, until the 
female folded them beneath her carapace. This made the female's 
vent more accessible. The average time of individual courtship 
behavior was thirty minutes, but ranged from fifteen to ninety 
minutes. Courtship was stimulated by a change of water in the 
enclosure. 

Oviposition first occurred on 18 November 1990, when one egg 
was laid in the water. Two weeks later a second egg was also 
deposited in the water, and on 9 March 1991, a third egg was found 
in the water. This last egg was possibly retained by the female from 
an earlier clutch (Table 1). The eggs were incubated on damp 
vermiculite at 30°C. The incubator consisted of a Styrofoam box 
(30 x 30 x 20 cm). Temperature was maintained by an aquarium 
heater submersed in a container of water. All eggs were nearly 
spherical, chalky white, and brittle-shelled with small white crys-
tal points dispersed over the surface. Within a few weeks, the eggs 
turned yellow and emitted a strong sulfurous smell, indicating 
spoilage, and no signs of embryonic development were visible by 
candling. The eggs were opened and shell thickness was mea-
sured (0.4 mm). 

Courtship was again observed in the fall of 1991. The female was 
routinely palpated for the presence of hard shelled eggs. On 16 
December 1991,10 U.S.P. units of oxytocin were injected to induce 
oviposition; two eggs were laid 3.5 h later. After 83 days of 
incubation, small cracks appeared on the egg shells. The eggs were 
then opened, but no embryonic development had occurred. Pre-
sumably the eggs were infertile. 

TABLE 1. Egg morphometrics of Acanthochelys pallidipectoris. 

Oviposition Date Length (mm) Width (mm) Weight (g) 

18 Nov 1990 26 23 8.2 
2 Dec 1990 25 22 8.1 
9 Mar 1991 26 22 8.5 
6 Dec 1991 28 23 9.2 
6 Dec 1991 28 24 9.4 

Iverson (pers. comm.) reports that "four eggs (averaging 24.5 X 
22.2 mm) were laid in December 1991 by one or more of six captive 
females that averaged 144 mm CL and 369.2 g." Richard (1991) 
reported that on 26 September 1990 an adult female (159 mm CL 
and 400 g) laid five eggs (averaging 24.8 X 23.7 mm and 8.8 g). 

Acknowledgments.-Thanks are due to Robin M. Andrews for her sup-
port and help with this project, and to Carl H. Ernst for his discussions and 
help with the revision of the paper, and J. B. Iverson for his personal 
communication. 
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An External Support Device 
For Turtle Skull Repair 

Many turtles are injured by roadside and recreational accidents 
(Bury 1978). Shell injuries have been repaired with various mate-
rials (Frye 1981). Leg injuries have also been treated successfully 
(Frye 1981). Skull injuries largely have been neglected because of 
the lack of a method of stabilizing the skull during recovery. The 
construction of a simple, external, supportive mask will often 
allow full recovery. Four turtles with similar head injuries have 
successfully recuperated under my care using this method. 

The exemplary case involved a female Terrapene carolina bauri 
that was hit by a car on 12 July 1990. Injuries included minor 
abrasions to the plastron and carapace, and a broken plastral 
hinge. The mandible and maxillae were each fractured in three 
places. Other fractures occurred in the hyoid apparatus, premax- 
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illa, jugal, and quadratojugal. The limbs were not harmed. The 
turtle was examined immediately after the accident. Breathing 
was accomplished through the mouth, and coagulated blood 
appeared at the nares posterior to the angle of the mouth. The 
turtle could walk, although she favored the right foreleg. 
Dexamethasone NaP03  at the dosage of 0.125 mg/kg (all dosages 
found and modified from Jacobson et al. 1983, except for 
triamcinolone acetonide, succinyl choline chloride, isofluorane, 
and oxytocin) was administered intramuscularly in the rear leg to 
reduce swelling and discomfort, and surgery was scheduled for 
the next day. 

The turtle was anesthetized with 20 mg/kg ketamine HC1 and 
3 mg /kg diazepam intramuscularly, and 0.5-1.0% isofluorane gas 
administered via a small mask crafted from an empty 10 ml plastic 
syringe cover. Intubation was not possible because of the injuries, 
so breathing was monitored visually, and the mouth was kept 
clean and dry with sterile cotton swabs. The skull bones were 
manipulated into an anatomically correct shape. 

The upper part of the mask that crosses the skull was con-
structed from a single piece of 21 gauge stainless steel wire, and the 
heavier wire yoke encircling the lower part of the skull was made 
from 18 gauge wire (Fig. 1). The joints between the wires were 
twisted tightly, and the mask was anchored directly to the skin 
with cyanoacrylate. Other wires can be added to support specific 
areas depending on the damage. Radiographs taken before the 
turtle attained full consciousness revealed a fracture between the 
right scapula and postscapula which resulted in a right forward 
limp. Three eggs (ca. 3.6, 3.8, and 4.1 cm long) were clustered just 
anterior to the pelvis. The skull appeared stable except for spaces 
between the premaxillae and maxillae that may have been caused 
by swelling. 

The manipulations produced blood loss and symptoms of shock. 
A lactated ringers solution was administered intraperitoneally to 
improve fluid volume and electrolyte balance. Dexamethasone 
NaP03  0.125 mg/kg and triamcinolone acetonide 0.07 mg/kg 
(dosage modified from Kirk and Bistner 1981) were injected 
intramuscularly to reduce swelling and discomfort. The effects of 
triamcinolone acetonide last several times longer than that of 
dexamethasone. The turtle was observed often for infections 
during convalescence because anti-inflammatory drugs are known 
to compromise the immune system. 

FIG. 1. Lateral and dorsal views of the wire mask used to support the 
turtle skull during convalescence. An optional brace on the lower jaw is 
also shown. 

Gentamicin sulfate at a dosage of 5.0 mg/kg injected intramus-
cularly on the first day after surgery was continued at 2.5 mg/kg 
every 72 h for 10 days, and ampicillin at a dosage of 3.0 mg/kg was 
given orally once daily for 14 days. The turtle was tube-fed a 
mixture of three parts strained fruits and vegetables and one part 
strained chicken. A maximum of 10 g were taken per feeding. The 
eggs were aborted with oxytocin at a dosage of 5.0 units intramus-
cularly one month after surgery (dosage modified from Kirk and 
Bistner 1981). They were considerably smaller than recorded in 
the radiographs, and an attempt to incubate the eggs was not 
successful. 

The turtle was kept in a terrarium at 30°C with a 12:12 LD cycle 
throughout the winter. The mask fell off after six months, and the 
skull appeared reasonably stable. The turtle ate on her own for the 
first time nine months after the accident and gained 112 g in the 
next 63 days. She was released 11 months after the accident. 

Time and energy are the main concerns for successful comple-
tion of such a project. Presurgical radiographs would have in-
creased the finesse of the operation. Anesthesia would have been 
more effective if succinylcholine chloride at a dosage of 0.25-0.5 
mg/ kg intramuscularly had been used in conjunction with 
ketamine HC1, but the dosage must be monitored carefully to 
avoid respiratory distress (Page and Mautino 1990). Cyanoacry-
late should be used in a well ventilated area, and intubation 
should be used when possible to isolate the fumes from the 
patient. 

Products Mentioned .—Ampicillin: Beecham Laboratories, P.O. Box 7929, 
Philadelphia, Pennsylvania 19101; Cyanoacrylate: Loctite Corp., Cleve-
land, Ohio 44128; Dexamethasone NaP0 3, Anthony Products Co., Arcadia, 
California 91006; Diazepam: Steris Laboratories, Phoenix, Arizona 85043; 
Gentamicin sulfate: Schering Corp., Galloping Hill Rd., Kenilworth, New 
Jersey 07033; Isofluorane: Anaquest Inc., 110 Allen Rd. Box 804, Liberty 
Corner, New Jersey 07938; Ketamine hydrochloride: Fort Dodge Labora-
tories Inc., Fort Dodge, Iowa 50501; Stainless Steel Wire: National Key-
stone Products, 616 Hollywood Ave., Cherry Hill, New Jersey 08002; 
Succinylcholine Chloride: Burroughs Wellcome, 3030 Cornwallis Rd., 
Research Triangle Park, North Carolina. 27709; Triamcinolone Acetonide: 
E.R. Squibb & Sons Inc., P.O. Box 5250, Princeton, New Jersey 08543. 
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Survival, Weight Changes, 
And Shedding Frequencies Of Captive 

Scarlet Snakes, Cemophora coccinea, 
Maintained On An Artificial Liquid Diet 

The difficulties of keeping many species of small snakes in 
captivity are well known. One of the problems most frequently 
encountered involves inducing such snakes to feed voluntarily on 
a diet which is both readily obtainable and capable of maintaining 
the snakes in good health over extended periods of time. 

Although found throughout much of the southeastern United 
States and abundant in some parts of its range, the scarlet snake 
(Cemophora coccinea) has been relatively little studied, as a result of 
its secretive and semifossorial habits (Conant and Collins 1991; 
Nelson and Gibbons 1972; Palmer and Tregembo 1970; Williams 
and Wilson 1967). This species has seldom been kept or studied 
under captive conditions for extended periods of time, due prima-
rily to its refusal to feed voluntarily on any of a number of types 
of food (Snyder 1945). It has been suggested that reptile eggs may 
form an important part of the diet of the scarlet snake (Dickson 
1948; Minton and Bechtel 1958; Neill 1951; Williams and Wilson 
1967). Palmer and Tregembo (1970) described the presence of 
what appeared to be solidified egg yolk in the stomachs of several 
preserved specimens, and described the feeding behavior of sev-
eral captive scarlet snakes which were successfully offered the 
eggs of other snakes. 

On the basis of these reports, and because of the difficulty of 
obtaining a ready supply of small reptile eggs to serve as food, we 
attempted to determine whether captive scarlet snakes could be 
maintained in good health on a liquid diet formulated from the 
yolk of chicken eggs. We report here the maintenance of several 
scarlet snakes on such a diet for periods ranging up to nearly 1.5 
years in captivity. Data on body weight and shedding frequency 
are also provided for these individuals as a further indication of 
the ability of this feeding program to maintain these captives in 
good health, as well as to provide some additional basic biological 
information for this relatively little-studied species. 

Scarlet snakes were collected on the United States Department 
of Energy's Savannah River Plant (SRP) near Aiken, South Caro-
lina. Snakes were collected either crossing highways in the evening 
or in drift fence pitfall traps (Nelson and Gibbons 1972). Since 
snakes which died shortly after capture may have been injured 
prior to collection, data were excluded from any snake which did 
not survive at least 6 weeks after capture. 

Twelve snakes were maintained under approximate tempera-
ture conditions of 18-20°C in a laboratory where they were ex-
posed through a nearby window to the natural photoperiod for 
west-central South Carolina, with the exception of occasional 
instances when laboratory work required that lights be turned on 
in the room for several hours at night. 

Snakes were housed in 3.8 liter glass jars which were filled to a 
depth of approximately 6 cm with dry pine or hardwood shavings. 
No drinking water was provided in the jars in which the snakes 
were housed. Three days per week (Monday, Wednesday, and 
Friday), snakes were removed and placed in smaller glass jars 
(approximately 0.5 liter) into which a liquid food mixture was 
poured to a depth of approximately 3-5 cm. The feeding mixture 
was prepared fresh each day by thoroughly mixing approxi-
mately equal amounts of separated chicken egg yolks and tap 
water which was slightly warm to the touch. A soluble commercial 
poultry vitamin powder (Vita-Lizer, Vineland Laboratories, 

Vineland, New Jersey) was stirred into the mixture at approxi-
mately 1-2 g per 500 ml. 

Snakes were allowed to soak in the liquid food mixture for 1-2 
hours. They were then rinsed with tap water and returned to their 
housing jars. Since snakes had no access to water other than when 
soaked in the liquid food mixture, all individuals drank the 
mixture readily soon after being placed in the feeding jars. It was 
imperative to handle the snakes gently after removing them from 
the feeding jars since rough handling at this time often caused 
them to regurgitate. 

Body weights of each snake (± 0.1 g) were determined immedi-
ately prior to the first feeding of each week, and snout-vent lengths 
were measured (± 1 mm) at capture, by gently but firmly stretch-
ing the snake's body along a metric ruler. Snout-vent lengths and 
weights were also determined at the end of the period of captivity 
for five of the individuals. Statistical analyses were conducted 
using the Statistical Analysis System (SAS) procedures (Barr et al. 
1976). 

Of the 12 snakes, 2 escaped following failure to properly tighten 
the lids on their feeding jars, and 2 were released in good health at 
the end of the study. The remaining 8 snakes died after periods 
ranging from 66 to 536 days in captivity (R = 171 days). However, 
all but two of these snakes had increased in weight from the time 
of their capture, three more than doubling in body weight. Of the 
5 individuals whose length and weight were recorded both at the 
time of capture and again at the end of the period of captivity, 4 
showed increases in their weight/length ratios, during captivity, 
while one showed a very slight decrease (Fig. 1). 
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FIG. 1. Relationship between snout-vent lengths and body weights of 
wild-caught and captive scarlet snakes. Data for captives were based on 
final body weights and measurements taken after maintenance on an 
artificial liquid diet. Arrows connect points representing the same indi-
vidual. This figure includes data for several wild-caught snakes in addi-
tion to the 12 snakes used in the present feeding study. No final length data 
were available for two captives that escaped unexpectedly and five of the 
captives were not measured at the time of capture. 

Body weight changes of the captive snakes maintained on the 
liquid diet are summarized in Fig. 2. Only 2 of the 12 snakes 
studied lost weight on the liquid diet and 2 others gained less than 
10% of their initial weights at capture. Of these 4 snakes, 3 were 
small juveniles (capture weight < 3.5 g), and all 4 snakes which 
showed low or no body weight gains did not live long in captivity 
(66-167 days). Of the 8 snakes that died in captivity, all but the 2 
smallest juveniles showed initial weight gains, followed by subse- 
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quent weight losses, often immediately prior to death (Fig. 2). 
Regression analyses indicated that in the case of every snake but 
2 (snakes #5 and #10, Fig. 2), there were highly significant (P < 
0.0003) overall increases in body weight with increasing time in 
captivity. Coefficients of determination (r 2) ranged from 0.21 to 
0.90. Low coefficients of determination were generally associated 
with snakes which first gained and then lost large amounts of 
weight immediately prior to their death. Overall weight gains 
ranged from 0.0015 to 0.12 g/ day and averaged 0.042 g /day for 
the 10 snakes which showed significant regressions of body weight 
against time in captivity. 

WEEKS IN CAPTIVTY 

FIG. 2. Body weight changes of captive scarlet snakes maintained on an 
artificial liquid diet. Numbers in parentheses designate individual snakes 
as referred to in the text. Symbols to the left of the vertical axis are provided 
to aid in the identification of the origin of each individual's curve. Data are 
presented in two graphs in order to provide dearer representations of the 
weight changes of individual snakes. 

The time intervals which elapsed between successive sheddings 
of the captive snakes are presented in Fig. 3. The frequency 
distribution of shedding intervals was skewed, with no tendency 
to show a bimodal distribution suggestive of either skipped or 
unobserved shedding events. Although the smaller snakes tended 
to show shorter intervals between sheddings (e.g., average inter-
vals = 12 and 14 days respectively, for snakes #4 and 5 (Fig. 2), 
there were no significant relationships between either average 
snout-vent lengths or average body weights during a shedding 
interval and the duration of that interval. Thus, there was no 
significant tendency for larger and more slowly growing snakes to 
shed at different rates from those that were smaller and growing 
more rapidly (F = 0.09; df =1, 90; P = 0.77, and F = 0.49; df = 1, 90; 
P = 0.49, for snout-vent length and body weight, respectively). An 
analysis of variance indicated that intervals between sheds were 
significantly shorter in winter months (Nov.-Feb.; z = 22.3 ± 1.86 
(SE) days, N = 37) than in summer months (May-Aug.; z = 31.5 ± 
2.49 (SE) days, N = 25) (F = 8.70; df = 1, 60; P = 0.004). 

Except for the fact that the yolks of chicken eggs were used 
instead of reptile eggs to prepare the liquid diet, the feeding 
regime used in this study may not have been entirely "artificial." 
The published descriptions of feeding habits of this species (e.g., 
Palmer and Tregembo 1970) describe it as piercing eggs and 
consuming the yolk and contents in a manner similar to that 
employed by the snakes in drinking the contents of their soaking 
jars in our study. It is possible that a less dilute mixture of egg yolk 
and water or perhaps homogenized whole eggs including whites 
and yolks, might have proved even more satisfactory and might 
have reduced mortality even below that reported here. 

The weight gains shown by the snakes in this study, 5 for 
periods of a year or longer (Fig. 2), clearly suggest that the liquid 
diet provided a generally adequate plane of nutrition and, under 
appropriate conditions, could provide a basis for the long-term 
captive husbandry of this species and perhaps other forms of 
small egg-eating snakes. Of key importance to our procedures 
however, was the provision that the snakes never be given access 
to drinking water except when soaking in the liquid diet. In earlier 
attempts to develop this technique, snakes which had access to 
drinking water at all times seemed agitated and seldom consumed 
much of the liquid diet when moved to the smaller soaking jars. 

Several of the snakes in the present study whose body weights 
showed evidence of reaching asymptotes (snakes #2, 8, and 11; 
Fig. 2) had snout-vent lengths of 41.1, 33.9, and 40.2 cm, respectively. 
These exceeded the average of 30.2 cm reported by Nelson and 
Gibbons (1972) for a sample of 62 wild-caught scarlet snakes from 
the same area from which the snakes used in this study had been 
collected. The tendency of the body weights of such individuals to 
level-off during our study may thus have been due to their 
beginning to reach their genetic potential for adult body size. 

Snider and Bowler (1992) present two records for captive lon-
gevity which exceed those periods of captive maintenance re-
ported here for this species (2 years 10 months for Cemophora 
coccinea coccinea, and 4 years 10 months for C. c. copei). Information 
provided by the individuals maintaining the snakes which set 
these records indicated that in both cases the snakes involved were 
kept on feeding regimes similar to that described in the present 
study. In both instances, the snakes were maintained solely on a 
liquid diet of chicken eggs which one individual ingested volun-
tarily, and which in the other case had to be force-fed to the snake 
(J. Beane and D. C. McIntyre, pers. comm.). 

20 - N = 90 

6-10 	16-20 	26-30 	36-40 	46-50 	56-60 	66-70 

DAYS BETWEEN SHEDS 

FIG. 3. Frequency distribution of elapsed times between successive 
shedding events of captive scarlet snakes maintained on an artificial liquid 
diet. 

Our data suggest that the larger the snake, the more likely it 
would be to thrive on the artificial diet, suggesting in turn that 
some component of the diet may have been inadequate for the 
smaller individuals. It is also possible that being deprived of ad 
libitum drinking water, the higher surface-to-volume ratio of the 
smaller snakes may have resulted in excessive dehydration which 
would have required soak-feedings at a higher frequency than 
three times per week. Very small specimens of this species are 
probably not capable of piercing and drinking the contents of most 
reptile eggs and natural dietary habits of such smaller specimens 
may differ from those of the adults. Snakes #4, 5, and 6 (Fig. 2) were 
captured in August and September and were probably hatchlings 
of the year (snout-vent lengths all less than 15.0 cm; Woolcot 1959). 
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The tendency of 4 out of the 5 individuals, for which initial 
weight/length data were recorded at capture, to increase these 
ratios during captive maintenance (Fig. 1), was suggestive of these 
snakes' ability to thrive on the artificial liquid diet. The average 
weight gains shown by the scarlet snakes on this diet represented 
as much as 0.80% body weight gain / day (snake #7, over a 15-week 
period; Fig. 2) and averaged 0.27% body weight gain/day for the 
10 snakes which showed significant regressions of body weight 
against time in captivity. This value is close to the 0.36% body 
weight gain/day calculated from data for captive-reared 
Spalerosophis cliffordi provided by Dmi'el (1967), and is much 
higher than gains of 0.002-0.093% body weight/day, calculated 
from data for wild Lampropeltis triangulum (Fitch and Fleet 1970). 
Both of these latter studies dealt with snakes of approximately the 
same body size as the Cemophora used in the present study. 

The failure of shedding intervals to change with increasing 
body size of the scarlet snakes suggests that the process of ecdysis 
in this species may involve more than the replacement of the 
epidermis in order to accommodate an increasing body size. 
Otherwise, shedding intervals should have been lengthened as 
the snakes' growth slowed at the larger body sizes. However, data 
presented by Cliburn (1976) indicate that under some circum-
stances more rapidly growing snakes may have shorter shedding 
intervals. Munro (1952) indicated that there may be significant 
differences in the shedding intervals of different species of snakes 
even when maintained together under the same captive condi-
tions. The shedding intervals reported here for the scarlet snakes 
tended to be shorter than most of those reported for other species. 
The tendency of our data to show a skewed distribution suggests 
that simple comparisons of average shedding intervals may not be 
meaningful. 

In condusion, the data presented here show that some individu-
als of Cemophora coccinea can be maintained in captivity for ex-
tended periods of time on an easily prepared artificial liquid diet. 
Since food intake could also be readily quantified by analyzing the 
nutrient and energy content of the liquid diet and weighing the 
snakes immediately before and after their feeding soaks, data on 
nutrition, energetics, and contaminant cycling could easily be 
collected using these procedures. Despite being considered one of 
the most difficult of small snakes to maintain in captivity, with 
further refinements of the procedures described here, Cemophora 
coccinea could possibly become a useful laboratory model for 
studies of many aspects of the general biology of the smaller 
snakes. 
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RECENT POPULATION CHANGES 
Recent Population Changes provides an outlet for anecdotal or mini-

mally documented information on local extinctions or regional population 
changes. These reports could be valuable historic indications that might 
enhance our understanding of very long term (>20 yrs) population trends 
and changes in distribution patterns. 

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

Possible Decline Of Xenopus Populations 
In Southern California 

The African clawed frog (Pipidae: Xenopus laevis) has been a 
common southern California amphibian for more than twenty 
years. During this period, populations were recorded and studied 
from many drainages in Los Angeles, Orange, Riverside, and San 
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Diego counties (McCoid 1976, 1985; McCoid and Fritts 1980a, b, 
1989, in press; St. Amant and Hoover 1969; St. Amant et al. 1973). 

On 29 and 30 June 1992, we visited known sites of former 
Xenopus occurrence in San Diego and Riverside counties. These 
sites had harbored dense populations in the past, but some had not 
been surveyed since the late 1970's or the mid-1980's. Survey 
techniques consisted of visual observations and dip-netting. Drain-
ages surveyed (San Diego Co.) were Sweetwater River, Tijuana 
River, Tecolote Canyon, and (Riverside Co.) Santa Margarita 
River (=Arroyo Seco Creek). Additionally, the stream below Lake 
Murray Reservoir (San Diego Co.) was surveyed in 1990. 

Adequate aquatic habitat was present at most sites with the 
exception of one in the Sweetwater River drainage (Avocado and 
Valencia Streets) and Arroyo Seco Creek (Riverside Co.). The site 
in the Sweetwater drainage had been dry for a number of years 
and Arroyo Seco Creek (upstream from a known occurrence site) 
was dry. While the actual site in Riverside Co. was not surveyed, 
the creek above the site was flowing during Xenopus investiga-
tions in the late-1970's. This site was, however, trapped in 1989 and 
no frogs were collected (R. Tinsley, pers. comm.). No Xenopus were 
observed at any of these sites. 

It is unlikely that Xenopus has been extirpated from many sites 
in southern California. Had successful reproduction occurred, 
however, dip-netting and visual observations should have yielded 
either larvae or recently metamorphosed frogs at the localities we 
surveyed (see McCoid and Fritts 1989 for a discussion of seasonal 
reproduction). More likely, frog populations have declined and 
there was little or no successful reproduction at the surveyed sites 
in 1992, despite above normal rainfall the previous winter. There 
are several 1992 anecdotal (but reliable) reports of adult Xenopus 
in both the Sweetwater drainage and Otay Mesa area (San Diego 
Co.). 

Reasons for the apparent decline may be due to the extended 
drought in southern California from 1987 to 1991 which probably 
inhibited successful reproduction and recruitment. Additionally, 
at one site that maintained adequate habitat (Tijuana River), 
predaceous centrarchids (Micropterus salmoides) were observed. 
Predaceous fishes may control larval populations of Xenopus 
(McCoid and Fritts 1980a; Prinsloo et al. 1981). 
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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 per-
missible to illustrate any data, but should replace words rather than 
embellish them. The section's intent is to convey information rather than 
demonstrate prose Articles submitted to this section will be reviewed and 
edited prior to acceptance. Send two copies of manuscripts, double-
spaced, directly to the section editor. 

Standard format for this section is as follows: SCIENTIFIC NAME (in 
caps), COMMON 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 catalog 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. References may be 
briefly cited in text (refer to a recent issue for citation format). 

ANURA 

RANA CATESBEIANA (Bullfrog). PREDATION. Although Tester 
(1932. Univ. Toronto Stud. Ser. 36. Pub. Ontario Fish Res. Lab. 
46:171-203) includes tadpoles in the normal diet of the smallmouth 
bass, Micropterus dolomieu, little is known of bass predation behav-
ior on tadpoles. 

On 25 May 1986 a concentrated aggregation of about 50 Rana 
catesbeiana tadpoles was noticed in ca. 30 mm of water at Ward 
Lake, Pontiac Z.E.C., Pontiac Co., Quebec, Canada. The site was 
located on the NW side of a sandy peninsula at the NE end of the 
lake. The air temperature was 33°C, and there was no cloud cover. 
To either side of this tadpole duster were large rocks which 
formed natural barriers. Aquatic vegetation or other suitable 
cover was absent. One large tadpole darted away from the group 
towards deeper water. Upon reaching 300-350 mm of water, the 
tadpole was consumed by a M. dolomieu. Further investigation 
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revealed that two bass were in the immediate area. Both fish were 
about 300 mm total length. This behavior was observed for 15 
minutes, and three more tadpoles were taken by the fish. 

It is unknown whether or not the smallmouth bass played a role 
in forming the aggregation of tadpoles. No other aggregations 
were seen. Fourteen R. catesbeiana tadpoles were collected and 
deposited in the herpetology section of the Canadian Museum of 
Nature (NMC 28490). 

Submitted by RAYMOND A. SAUMURE, 169 D'Auvergne 
Ave, Gatineau, Quebec, J8T 1J5, Canada. 

RANA CLAMITANS (Green Frog). ALBINISM. On 6 June 1991, 
an albino Rana clamitans tadpole was collected (Canadian Mu-
seum of Nature NMC 33885) on the Kazabazua River, Pontiac 
County, Quebec. The tadpole was collected in an inlet of a mean-
dering river. Aquatic vegetation consisted of a few scattered 
dumps of tape grass, Vallisneria. Substrate consisted of a sand and 
gravel mixture with heavy siltation. A normally pigmented speci-
men of similar developmental stage was also collected at the site. 
Green frogs are the most common frog along the river. During 
eight years of observations at this site, no other abnormally 
pigmented tadpoles have been observed. Only one other report of 
albinism in this species has been located (Dyrkacz 1981. SSAR 
Herp. Circ. 11, 31 pp.). 

Submitted by RAYMOND A. SAUMURE, 169 D'Auvergne 
Ave, Gatineau, Quebec, J8T 1J5, Canada. 

TESTUDINES 

APALONE FEROX (Florida Softshell). REPRODUCTION. 
Iverson (1985. Florida Sci. 48(1):41-44) reported the range for 
single clutch size in Apalone ferox as 9-24 eggs. In this note we 
report an unusually large single clutch size and unique nest site. 

An A. ferox nest containing 32 eggs was discovered on 8 May 
1991 in the apron of a recently abandoned Gopherus polyphemus 
burrow located at Boyd Hill Nature Park, St. Petersburg, Pinellas 
Co., Florida. The nearest body of water (0.186 ha) was located 103 
m north. The intervening habitat is classified as scrubby flatwoods 
(Myers and Ewel 1990. Ecosystems of Florida. Univ. Central 
Florida Press, Orlando, 765 pp.). The center of the nest was located 
71 cm from the burrow mouth. The egg chamber measured 
approximately 9 cm diam and 14 cm deep. 

Sixteen of the eggs were collected, measured (to the nearest 0.5 
mm using metric dial calipers), and incubated in sand collected 
from the nest site at outdoor ambient temperature. Egg diameter 
measurements on 8 May 1991 were 27.0-33.5 nun = 29.4 mm, N 
= 16) 

Hatchlings began emerging on 26 July 1991. Twelve emerged at 
79 days and one at 80 days post-discovery (81.25% hatch success 
rate). On 28 July 1991 hats Kling carapace length (measured to the 
nearest 0.1 mm using metric dial calipers) was 36.2-44.3 nun = 
41.2 nun, N = 13), carapace width at mid-point was 29.1-36.4 mm 
(Yr = 34.2 mm, N = 13), and mass (measured to the nearest 0.1 g 
using a triple beam balance) was 8.4-11.0 g (r = 9.7 g, N = 13). 

The G. polyphemus burrow system, including its excavated sand 
mound, provides important habitat for a large number of verte-
brates and invertebrates (Campbell and Christman 1982. In N. J. 
Scott, Jr. (ed.), Herpetological Communities. USFWS Wildl. Res. 
Rpt. 13, pp. 163-171; Jackson and Milstrey 1989. In J. Diemer et al.  

(eds.), Gopher Tortoise Relocation Symposium Proceedings. 
Florida Game and Freshwater Fish Commission Nongame Wildl. 
Prog. Tech. Rpt. No. 5, pp. 86-98). In addition, the excavated sand 
mound serves as an open site for seedling establishment (Laessle 
1942. Univ. Florida Publ. Biol. Sci. Ser. 4(1):1-143). 

Although G. polyphemus generally construct their nests in the 
excavated sand mound (Iverson 1980. Am. Midl. Nat. 103(2):353- 
359), this note documents another chelonian species utilizing this 
site for nesting and reiterates the importance of the burrow apron. 

We thank P. A. Meylan for comments that greatly improved an 
early draft of this note and the staff and volunteers of Boyd Hill 
Nature Park for assistance during ongoing research. 

Submitted by GEORGE HEINRICH, P.O. Box 61301, St. Peters-
burg, Florida 33784-1301, USA, and DIANE E. RICHARDSON, 
Boyd Hill Nature Park, 1101 Country Club Way South, St. Peters-
burg, Florida 33705, USA. 

KINOSTERNON FLAVESCENS (Yellow Mud Turtle). MUL-
TIPLE NESTING. Dividing a clutch of eggs into two or more 
nests is a strategy that has been documented for very few turtle 
species. The Malaysian river terrapin, Batagur baska, divides its 
clutch of eggs between two or more nests (Moll 1980. Malays. J. Sci. 
6:23-62). Fitch and Plummer (1975. Isr. J. Zool. 24:28-42) attributed 
the discrepancy between small nest complements and large ovi-
ductal complements of eggs in smooth softshell turtles (Apalone 
mutica) to division of some dutches between two or more nests. 

During a 1992 radiotelemetry study of a population of K. 
flavescens in Henry Co., Illinois, two females divided clutches of 
eggs between two nests. One female laid two eggs in a nest on 21 
June and two eggs in another 3 m away on 22 June. A second 
female laid 3-4 eggs in one nest on 25 June and about 2 eggs in 
another nest 2 m away on 26 June. Both nests were destroyed by 
foxes soon after deposition. Johnson (1987. The Amphibians and 
Reptiles of Missouri. Conservation Commission of the State of 
Missouri, Jefferson City, 368 pp.) reported that clutch sizes of K. 
flavescens ranged from 2-6 eggs. This estimate may be low if dutch 
division is a common behavior of this species. 

Predation is a common source of nest mortality for turtles. 
Multiple nesting is a strategy which may increase nest survivor-
ship by spreading the risk of total clutch failure to predation. 

Submitted by MICHAEL W. TUMA, Department of Zoology, 
Eastern Illinois University, Charleston, Illinois 61920, USA. 

LEPIDOCHELYS KEMPII (Kemp's Ridley Sea Turtle) and 
CARETTA CARETTA (Loggerhead Sea Turtle). DIET. Juvenile 
Kemp's ridley (Lepidochelys kempii) and loggerhead (Caretta caretta) 
sea turtles seasonally utilize Long Island Sound and the estuarine 
embayments of eastern Long Island, New York as feeding grounds 
(Burke et al. 1991. Copeia 1991:1136-1138; Morreale et al. 1992. J. 
Herpetol. 26:301-308). Piscivory is not commonly reported for sea 
turtles. Additionally, we have located only one documented case 
of a seahorse consumed by a sea turtle. A loggerhead stranded in 
Nova Scotia had a single seahorse (Hippocampus hudsonius = H. 
erectus) among numerous food items contained within the gut 
(Bleakney 1967. Can. Field Nat. 81:269-272). Since 1985 we have 
examined the dietary components of many sea turtles from Long 
Island. Here we report three Long Island turtles, two Kemp's 
ridleys and one loggerhead, that consumed seahorses. Seahorses 
in all samples represented H. erectus. The intestinal tract of the 
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Kemp's ridley sampled in 1985 contained mostly seahorses (70% 
by volume, Table 1). The 1990 Kemp's ridley sample and the 
loggerhead sample contained a smaller proportion of seahorses 
(20% and 11% by volume, respectively). Notably, the 1990 Kemp's 
ridley and the loggerhead samples also contained small amounts 
of floatable plastics. 

Hippocampus erectus is the most common seahorse in Long 
Island waters and is associated with local eel grass (Zostera marina) 
communities. The presence of eel grass and benthic invertebrates 
in the samples suggest that the three turtles were feeding in eel 
grass beds. Most seahorses from the 1985 sample had transverse 
bite marks across their abdomens. These marks, and the minor 
amount of eel grass in the sample, suggest that the 1985 Kemp's 
ridley did not incidentally ingest the seahorses. 

TABLE 1. Intestinal contents of three sea turtles from Long Island, New 
York. SCL indicates straight-line carapace length in cm. The number of sea 
horses consumed is shown in parentheses. 

Species Capture Date SCL Diet Item 

L. kempii 1 Aug 1985 23.5 Hippocampus erectus (20) 
Small hydrozoans 
Eel grass (Zostera marina) 

L. kempii 4 Oct 1990 25.7 Hippocampus erectus (3) 
Small hydrozoans 
Crab parts (Cancer irroratus) 
Eel grass (Zostera marina) 
Small clear plastic strip 

C. caretta 21 Aug 1989 53.3 Hippocampus erectus (18) 
Algae (Fucus sp.) 
Crab parts (Cancer irroratus) 
Small hydrozoans 
Small mussels (Mytilus sp.) 
Eel grass (Zostera marina) 
Plastics: dear sheet, nylon 
cord, drinking straw, and 
multifilament line 

Unlike many other fish, seahorses are incapable of rapidly 
fleeing from predators and depend mainly on crypsis to escape 
predation (Blake 1980. Can. J. Zool. 58:2116-2119). Once detected, 
seahorses may be easy for turtles to capture. Young sea turtles may 
opportunistically exploit seahorses when encountered. Both 
Kemp's ridleys and loggerheads are known to consume a variety 
of prey. Observations of seahorses in the diet further emphasizes 
the degree to which loggerheads and Kemp's ridleys are 
polyphagous. 

We thank Tracy Jones of the University of Georgia Museum of 
Natural History and Karsten Hartel of the Museum of Compara-
tive Zoology at Harvard University for identifying the seahorses. 
We acknowledge the assistance of P. Logan, S. Sadove, H. Berna, 
and K. Roe. Funding was provided by the New York State Depart-
ment of Environmental Conservation's Return a Gift to Wildlife 
Program. Manuscript preparation was aided by contract DE-
AC09-76SR00819 between the U.S. Department of Energy and the 
University of Georgia's Savannah River Ecology Laboratory. 

Submitted by VINCENT J. BURKE, Savannah River Ecology  

Laboratory and Department of Zoology, University of Georgia, 
P.O. Drawer E, Aiken, South Carolina 29802, USA, STEPHEN J. 
MORREALE, Okeanos Ocean Research Foundation, Sea Turtle 
Project, 276 East Montauk Highway, Hampton Bays, New York 
11946, USA, and ANDERS G. J. RHODIN, Museum of Com-
parative Zoology, Harvard University, Cambridge, Massachusetts 
02138, USA. 

RHINOCLEMMYS AREOLATA (Furrowed Wood Turtle). DIET. 
Specific information on the diet or foraging behavior of 
Rhinoclemmys areolata is not available. Congeners are herbivorous, 
consuming ferns, shrubs, various seedlings, and occasionally fruit 
(Ernst and Barbour. 1989. Turtles of the World. Smithsonian 
Institution Press, Washington, D. C., 313 pp.). I examined the feces 
of two R. areolata collected during the summer of 1992 in order to 
determine diet. The turtles were collected from a 1000 ha inten-
sively grazed cattle pasture on Gold Button Ranch, Orange Walk 
District, Belize. The pasture was reverting to an early second-
growth forest. Pasture vegetation included various grasses 
(Poaceae), Cercropia spp., and Acacia spp. 

On 23 June 1992, an adult female R. areolata (carapace length = 
17.7 cm, weight = 800 g.) was found with head submerged, 
foraging in a rain-filled depression. It appeared to be excavating 
flooded leaf litter. The following day the turtle was placed in cool 
(ca. 25°C) tap water to stimulate defecation. Fecal material con-
tained a large amount of grass, small stones, chitinous remains of 
unidentified insects, and a large number of eggshell fragments. 
These fragments may have been from neotropical slider (Trachemys 
scripta venusta) eggs. Sliders were abundant in a nearby (ca. 100 m) 
man-made lake. More than 75 slider nests along the lake shore had 
been destroyed by raccoons (Procyon lotor). It is not known if the 
R. areolata consumed the slider eggs after excavating the nests or 
by feeding on eggs from previously opened nests. 

On 20 July 1992, another female (carapace length = 13.8 cm, 
weight = 450 g) was collected from the same pasture. The proce-
dure previously described was employed to stimulate defecation 
the following day. The fecal material contained numerous elytra 
from unidentified beetles (Coleoptera) and a large amount of 
unidentified fibrous vegetation and pieces of fruit, probably 
Cercropia spp. These observations suggest that the diet of R. areolata 
is not strictly herbivorous and that these turtles may consume a 
variety of animal prey . 

Submitted by STEVEN G. PLATT, Department of Biological 
Sciences, 132 Long Hall, Clemson University, Clemson, South 
Carolina 29634-1903, USA. 

TRACHEMYS GAIGEAE (Big Bend Slider). MAXIMUM SIZE. 
Conant and Collins (1991. A Field Guide to Reptiles and Amphib-
ians of Eastern and Central North America, 3rd ed. Houghton 
Mifflin Co., Boston, Massachusetts, 450 pp.) reported the maxi-
mum size of Trachemys gaigeae as 222 mm (straight-line carapace 
length; CL). Smith and Smith (1979. Synopsis of the Herpetofauna 
of Mexico, VI. John Johnson, North Bennington, Vermont, 1044 
pp.) reported a maximum CL of "at least 222 mm in females, 166 
mm in males." On 27 June 1991, a female with a CL of 257 mm was 
trapped by JNS from a swiftly-flowing, cold-water reach of the Rio 
Grande, 1.6 km N of Las Palomas, Sierra County, New Mexico. The 
collecting site is between Elephant Butte Dam and the upper end 
of Caballo Reservoir. On 30 June 1992, an intact shell with a CL of 
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259 min was collected at the same locality. No extensive melanism 
was evident in either turtle. Both are preserved in the Museum of 
Southwestern Biology, University of New Mexico (MSB 51979 and 
54750). 

A series of 22 adult T. gaigeae trapped on 29 June 1990 by two of 
us (CWP, BCS) at the north end of Elephant Butte Reservoir, Sierra 
County, New Mexico, included a number of noteworthy speci-
mens. The CL ranges for the series were: females (N = 10), 181-248 
mm, Tc = 214.4; males (N = 12), 119-199 mm, 5Z = 149.7. The lengths 
of the four largest females were 248, 244, 231, and 225 mm, and 
those of the three largest males were 199, 175, and 168 mm. All 
turtles in this series were marked and released for future studies. 

Our data indicate that T. gaigeae regularly attains a greater size 
than has been reported, at least in the northern part of its range 
(south-central New Mexico). We thank R. D. Jennings, A. J. 
Landwer, J. S. Ramsey, N. J. Scott, Jr., and P. A. Stone for com-
ments. 

Submitted by JAMES N. STUART, National Ecology Research 
Center, U. S. Fish and Wildlife Service, Museum of Southwestern 
Biology, University of New Mexico, Albuquerque, New Mexico 
87131, USA, CHARLES W. PAINTER, Endangered Species Pro-
gram, New Mexico Department of Game and Fish, P.O. Box 25112, 
Santa Fe, New Mexico 87504, USA, and BRETT C. STEARNS, 
Department of Herpetology, California Academy of Sciences, 
Golden Gate Park, San Francisco, California 94118, USA. 

LACERTILIA 

MESASPIS MONTICOLA (NCN). REPRODUCTION. The anguid 
lizard Mesaspis monticola occurs at high elevations in southern 
Central America. Vial and Stewart (1985. Herpetologica 41:51-57) 
reported that a 69 mm Barisia (Mesaspis) monticola gave birth to 10 
young (R = 25.9 nun SVL). Fitch (1970. Univ. Kansas Mus. Nat. Hist. 
Misc. Pub. 52, 247 pp.) found 3-10 (5( = 5.35) maturing eggs and 
embryos in a series of 17 females. No other reports on reproduction 
by this species are available. 

Gravid M. monticola were collected from Cerro de la Muerte, 
Cartago Province, Costa Rica between 2860 and 3250 m elevation on 
7 and 8 October 1988 (Table 1). Animals were maintained in a 
temperature controlled room at 15.5 ± 0.5°C, with light and heat 
from a heat lamp (28°C) on a 13:11 on:off cycle until 9 December. 
During this time, these lizards were used in part of a study on anguid 
behavior. After 9 December they were held at 32 ± 1°C daytime 
temperature and 22 + 1°C overnight. Water was available at all times 
and chambers were misted with water daily. All animals were held 
separately while in captivity. 

Five litters were born in the laboratory from 12 January to 1 
February 1989 (Table 2). Body mass was recorded on live specimens, 
and length was recorded on preserved specimens. Relative clutch 
mass (RCM), the ratio of total litter mass to female mass (postpar-
tum), was calculated (Table 1). 

Fitch (1973. Univ. Kansas Sci. Bull. 50:39-126) suggested a 7-10 
week gestation period for this species, with births concentrated in 
October and November. Vial and Stewart (1985. Herpetologica 
41:51-57), however, found that the gestation period is prolonged, 
lasting about one year, and suggested seasonal synchrony in partu-
rition, occurring in May and June. Births reported here occurred 
approximately 14.5 and 17.5 weeks after collection; animals were 

TABLE 1. Adult size and reproductive data of Mesaspis monticola from 
Cerro de la Muerte. 

SVL (mm) Mass (g) RCM 

28 Oct 
1988 

12 Nov 
1988 

DOP* 
1989 

Litter 
(Total) 

Female M2 72.19 7.36 8.86 6.20 (12 Jan) 1.944 0.31 

Female M10 74.61 8.07 9.17 6.96(12 Jan) 1.310 0.19 

Female M12 76.75 7.08 8.27 8.45(12 Jan) 0.684 0.08 

Female M6 79.47 8.69 9.05 8.63(31 Jan) 1.205 0.14 

Female M7 80.76 10.07 11.89 8.29(1 Feb) 2.450 0.30 

Female M1 72.74 6.57 7.50 

Female M4 82.31 8.01 8.50 

Female Mll 78.02 5.49 6.85 

Male M3 83.38 7.63 8.65 

Male M5 81.76 8.18 9.01 

Male M8 81.61 10.03 11.92 

Male M9 76.06 8.73 10.24 

* Date of parturition. 

not visibly gravid when collected. Vial (1975. Brit. J. Herpetol. 
5:491-495) reported substrate and air (parentheses) temperatures 
of 9.2°C (8.2°C) minimum daytime and 39.0°C (37.2°C) maximum 
daytime, and nighttime minimum 3.4°C, at similar (2780-3210 m) 
elevations in the Cerro de la Muerte, and found the thermal active 
range of this species to be at body temperatures of 20.2-27.2°C. 
Laboratory minimum temperatures here were high compared to 
minimum field temperatures throughout the captivity period, 
and the increase in laboratory temperature after 9 December 
resulted in holding the animals within their thermal active range 
at all times. These factors may have accelerated parturition. It is 
interesting to note that three of the five litters were delivered on 
the same day, and the remaining two were delivered within 24 h 
of one another (Table 1). 

TABLE 2. Litter and neonate sizes. 

Litter 
Litter 
Size 

SVL (SD) 
(nun) 

TL. (SD)' 
(mm) 

x mass (SD) 

(g) 

L-M2 6 24.58 (0.38) 51.85 (0.49) 0.324 (0.005) 

L-M10 5 23.85 (0.80) 50.83 (2.86) 0.262 (0.026) 

L-M12 2 25.65 (0.14) 54.98 (0.59) 0.342 (0.003) 

L-M6 4 25.33 (0.32) 52.71 (1.83) 0.301 (0.013) 

L-M7 7 25.91 (0.66) 55.55 (2.16) 0.350 (0.024) 

* A tail tip was lost during preservation from one neonate in each of L-M2 and L-
M10. Total lengths of these individuals were not included. 
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Adult M. monticola are sexually dimorphic in color pattern, but 
adult females do not differ significantly from juveniles in nine 
color characters (Vial and Stewart 1989. Can J. Zool. 67:68-72). 
Coloration of the adults varied among individuals; coloration of 
the neonates described herein was similar to that of the known 
(female) parent. 

Seven other adults (3 females and 4 males) were collected along 
with the five adult females discussed above (Table 1). Two females 
(Ml and M4) were carrying 6 and 10 enlarged eggs, respectively, 
in the ovaries at preservation (10 March 1989). 

I thank an anonymous reviewer for comments, and E. D. Brodie, 
Jr. and J. A. Campbell for specimen collection. Collecting permits 
were issued by Ministerio de Agricultura y Ganaderia, Costa Rica. 
Specimens were deposited into The University of Texas at Arling-
ton Collection of Vertebrates (UTACV R-26999-27034). 

Submitted by JILL A. WICKNICK, Department of Biology, 
University of Southwestern Louisiana, P.O. Box 42451, Lafayette, 
Louisiana 70504-2451, USA. 

SERPENTES 

AGKISTRODON PISCIVORUS LEUCOSTOMA (Western Cot-
tonmouth). BEHAVIOR. Cooperative behavior is unusual among 
ophidians. A series of behaviors involving cottonmouths was 
observed between 1300 and 1430 h on 28 April 1991 at the Uni-
versity of Mississippi Biological Field Station (ca. 6 air miles NE 
Oxford, Lafayette County, Mississippi). The station has numerous 
spring-fed ponds within a valley surrounded by forested hills. The 
day was windy with an overcast sky. Air temperature was 21°C at 
1330 h. 

While walking a grassy levee between rows of small (<1000 m 2), 
shallow (<0.5 m depth) ponds, I observed 4 adult cottonnouths 
near a pond discharge pipe. Recent heavy rains had produced a 
strong outflow of water from the pipe that formed a small pool at 
the western end of a nearly empty pond. The pool was about 1 m 2 

 in surface area and about 25 cm deep. A shallow rivulet emerged 
from the pool, meandered about 7 m across the mudflat, and 
collected at the deeper, eastern end of the pond. 

The cottonmouths had their heads and necks elevated and were 
alertly facing the pool. None was distracted by my approach to 
within 3 m. During five minutes of observation, the snakes re-
mained alert and motionless. I then left the area. 

When I returned about 30 min later, three cottonmouths were 
still facing the small pool below the outflow pipe. The fourth was 
in the rivulet at the pool's edge and swallowing a small sunfish 
(Lepomis sp.). The current soon swept the snake downstream. One 
of the three remaining snakes then moved into the pool. Immedi-
ately, several small sunfish (<8 cm) leaped from the pool, landing 
near the two cottonmouths on shore. Both quickly attempted to 
capture the fish, but the fish returned to the pool. More small fish 
leaped from the pool (apparently escaping from the submerged 
cottonmouth). One landed on a snake! The two snakes repeatedly 
and unsuccessfully attempted to capture the flopping fish. Within 
the next minute, three more fish junped onto land. One snake 
finally captured a fish. The unsuccessful cottonmouth then moved 
into the pool. More fish immediately leaped from the pool onto 
land. I then left the site. 

I returned briefly about 15 min later. Two cottonmouths were 
again on land and alertly facing the pool. The cottonmouth that 
had drifted downstream was rejoining them. The fourth was not 
evident. 

While these behavioral patterns are not cooperation in the  

strictest sense, the snakes on land were taking advantage of the 
fish-disturbing activities of an individual in the pool. Body pos-
tures and actions suggest individual alertness, perhaps even 
anticipation, to the possibility of aquatic prey appearing on land. 
Chance profiteering from opportunistic behaviors such as these 
may have had an important selective role in the evolution of 
cooperation. 

Submitted by EDMUND D. KEISER, JR., Department of Biol-
ogy, University of Mississippi, University, Mississippi 38677, 
USA. 

ALSOPHIS PORTORICENSIS RICHARD' (Ground Snake). 
FEEDING. Alsophis portoricensis richardi is an opisthomegadont 
colubrid snake which can use a highly variable toxic secretion to 
subdue live prey. The feeding habits of this colubrid are poorly 
known among the islands of the eastern Puerto Rican Platform, 
but anolid and sphaerodactylid lizards are presumed to be pri-
mary prey in the Virgin Islands (MacLean 1982. Reptiles and 
Amphibians of the Virgin Islands. Macmillan Caribbean Educa-
tion, Ltd., London; see also Schwartz and Henderson 1991. Am-
phibians and Reptiles of the West Indies: Descriptions, Distribu-
tions, and Natural History. Univ. Florida Press, Gainesville, 720 
pp.). Here I give two accounts of previously unreported and 
unusual prey items and feeding behavior for A. p. richardi observed 
at two small cays; Congo Cay located 2.5 km NW of Cruz Bay, St. 
John, 18°22'N, 64°46'W and Little Saba Cay 5 km S of St. Thomas, 
18°19'N, 65°00'W. 

On Congo Cay, an A. p. richardi was masticating dried fish below 
a seabird nest. The snake, about a meter in length, appeared to 
search deliberately among the slab-like rocks to collect in its jaws 
small, dried fish, Herangula sp., approximately 2-3 cm in total 
length. The dessicated and hard fish, originally food for brown 
pelican nestlings (Pelecanus occidentalis), had been lost over the 
side of the nest three meters above ground level. At Little Saba 
Cay, I observed a large A. p. richardi entering a nest containing two 
eggs of a ground-nesting bird, Zenaida dove (Zenaida aurita). The 
snake was positioning its head over the eggs while the adult dove 
was standing nearby flicking its wings in a combative posture 
when my presence disturbed the snake. In both cases, the prey was 
immobile, desiccated, or hard. 

I thank the staff of the Division of Fish and Wildlife, St. Thomas, 
USVI, for field assistance; James Lazell, Jr., Greg Mayer, and Peter 
Tolson for their encouragement; and Stephen Corn for critical 
review of earlier drafts of the ms. Field work was made possible by 
the Pittman-Robertson Virgin Islands Wildlife Restoration Aid 
Program (FW-3), U.S. Fish and Wildlife Service, Atlanta, Georgia. 

Submitted by ROBERT L. NORTON, Smithsonian Migratory 
Bird Program, National Zoological Park, Washington, DC 20008, 
USA. Present address: 817 Quince Orchard Blvd. #14, Gaithersburg, 
Maryland 20878, USA. 

CLONOPHIS KIRTLANDI (Kirtland's Snake). DIET. Worms and 
slugs have commonly been reported as major food items for this 
secretive snake (Conant 1938. Amer. Midl. Nat. 20:1-200; Minton 
1972. Amphibians and Reptiles of Indiana. Indiana Acad. Sci. 346 
pp.; Pope 1944. Amphibians and Reptiles of the Chicago Area. 
Chicago Nat. Hist. Mus., 275 pp.). Parmalee (1955. Reptiles of 
Illinois. Illinois St. Mus., 88 pp.) stated they also eat small fish and 
amphibians, and Barbour (1971. Amphibians and Reptiles of 
Kentucky. Univ. Press of Kentucky, Lexington, 334 pp.) mentions 
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all of these, plus "insects." One rainy night on 13 October 1985I ran 
over a Clonophis on the road below the Mississippi bluffs in extreme 
southwestern Adams Co., Illinois. It disgorged a water strider 
(Gerris sp.). I had never previously seen any animal prey on this 
common aquatic insect, though presumably it has other predators. 
This Clonophis and two others from Illinois (WIU 14138-14140) 
were later dissected, but their digestive tracts were devoid of 
recognizable items. 

Submitted by GORDON R. THUROW, Department of Bio-
logical Sciences, Western Illinois University, Macomb, Illinois 
61455, USA. 

CROTALUS WILLARDI WILLARDI (Arizona Ridgenose Rattle-
snake) and CROTALUS LEPIDUS KLAUBERI (Banded Rock 
Rattlesnake). ARBOREAL BEHAVIOR. Although crotalines are 
not commonly encountered in trees and bushes, they have been 
observed to climb into them occasionally (Klauber 1972. Rattle-
snakes: Their Habits, Life Histories, and Influence on Mankind. 
2nd ed., Univ. California Press, Berkeley, 1533 pp.). We observed 
climbing behavior on two occasions in the Huachuca Mountains 
in southeastern Arizona. 

On 9 September 1992 at 0930 h, a subadult C. w. willardi was 
observed draped in a poison oak bush (Toxicodendron diversilobum) 
ca. 46 cm above ground. The air temperature was ca. 22°C. On the 
same date, at 0945 h, a juvenile C. 1. klauberi was observed ca. 61 cm 
above ground wedged between the ridges in the bark of a large 
Ponderosa pine (Pinus ponderosa). 

Hypotheses explaining why rattlesnakes climb include ther-
moregulation (basking), escape from high water, and foraging 
behavior. The C. w. willardi may have been basking as it was in 
filtered sunlight. However, the C. 1. klauberi was in complete shade. 
Alternatively, rattlesnakes may climb to avoid predators. Large 
numbers of coatimundis (Nasua nasua) were seen in the area re-
cently, and the ground near the snakes was disturbed. 

Submitted by JOHN V. ROSSI, Blanding Animal Hospital, 5610 
Blanding Blvd., Jacksonville, Florida 32244, USA, and JERROLD 
J. FELDNER, Southwestern Herpetologists Society, P.O. Box 7469, 
Van Nuys, California 91409, USA. 

HETEROD ON PLATIRHINOS (Eastern Hognose Snake). 
MELANISM HEREDITY. Do eastern hognose snakes ever hatch 
black? Michener and Lazell (1989. J. Herpetol. 23:35-40) recognized 
two sorts of black hognose snakes: "slate" and "satin." They 
suggested slate was the extreme of variation in a continuum of 
gray pigmented individuals, but that satin was a discrete morph. 
Alternately, there may be an ontogenetic shift to black in some 
eastern hognose snakes (William Palmer and Alvin Braswell, 
North Carolina State Museum, Raleigh; pers. comm.), similar to 
that in some racers (Coluber constrictor) and some rat snakes (Elaphe 
obsoleta). Only the grayest hognose snake hatchlings, those with-
out red pigments (pink, russett, or orange), would make the shift. 

A satin black female 708 mm total length (m), captured at 
Moncure, Chatham County, North Carolina, laid seven eggs 10 
July 1992. These hatched 6 September 1992. The litter included 
three males 192-204 (R = 200) mm TL, with tails 19-20 (5-c = 19.6) 
percent of TL, and four females 192-207 = 202) mm TL, with tails 
16-17 = 16.3) percent of TL. All had some red nape coloration (at 
least), appeared normally pigmented, and were boldly patterned 
with 20-24 (Tc = 22; no sexual difference) body saddles. Males had 
9.5-12 (Z = 10.3) tail bands. Females had 8.5-9 (Tc = 8.9) tail bands. 
Nape ground color varied from coral-orange through rose and  

terra cotta to pinkish-gray. Posterior ground colors were terra 
cotta, pinkish-gray, lavender-gray, various shades of gray-brown, 
and ash-gray. Elucidation of heredity will involve rearing hog-
nose snakes of known black parentage, so as to determine onset 
and duration of phenotypic shift, and backcrossing them to at least 
one parent. The first hypothesis to attempt to reject is that eastern 
hognose snakes never hatch black. 

Pic. 1. A satin black eastern hognose snake and her normally pig-
mented litter of seven. Photo by Vann Covington. 

I am indebted to Vann Covington, Department of Entomology, 
North Carolina State University, Raleigh, for permission to exam-
ine and report on the snakes captive in his care, and for Figure 1. 
This Agency's work in North Carolina and the Southeast is sup-
ported by The Grace Jones Richardson Trust. 

Submitted by JAMES LAZELL, The Conservation Agency, 6 
Swinburne Street, Jamestown, Rhode Island 02835, USA. 

GEOGRAPHIC DISTRIBUTION 

New County Records Of Amphibians And 
Reptiles From West-Central Texas 

From May of 1987 to July of 1992, while conducting field surveys 
and monitoring populations of the Concho water snake (Nerodia 
harteri paucimaculata), numerous new county records were docu-
mented. Voucher specimens for these were deposited in the Texas 
Cooperative Wildlife Collection (TCWC) at Texas A&M Univer-
sity, and are reported herein. Dixon (1987, Amphibians and Rep-
tiles of Texas. Texas A&M University Press, College Station, 
Texas, 434 pp.) updated the distribution maps for all Texas species 
of amphibians and reptiles. Additional county records have sub-
sequently been reported for this region of the state (McAllister et 
al. 1987, Southwest. Nat. 32(3):406-408; Gannon 1987, Texas J. Sci. 
39(3):293; Schafer and Kasper 1989, ibid 41(3):337-338; Cordes et 
al. 1990, ibid 18(2):209-210; Bridegam and Smith 1987, Herpetol. 
Rev. 18(2):40; Calaway et al. 1988, ibid 19(1):19; Cordes et al. 1987, 
ibid 18(2):40; McAllister et al. 1987, ibid 18(1):20; McAllister et al. 
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1986, ibid 17(4):92; McCord and Dorcas 1989, ibid 20(4):94,96; 
Butterfield et al. 1991, ibid 22(1):28; Hibbits 1991, ibid 22(2):65; and 
Hibbits 1991, ibid 22(2):68.). 

In this note we list 37 new county records for west-central Texas 
and fill distributional gaps for 28 species of reptiles and amphib-
ians (Dixon 1987, op. cit.). These specimens were collected by the 
authors and various other field personnel who have worked on 
the Concho water snake project during the past five years. Some 
of these new records were incidental collections made by the 
senior author prior to May 1987. Verification of specimen identi-
fications was by James R. Dixon. Standard common names are 
from Collins (1990 SSAR Herp. Circ. 19:1-41). 

ANURA 

Scaphiopus bombifrons (Plains Spadefoot). Callahan Co: 1.6 km E 
Clyde. 11 May 1981. TCWC 67506. 
Acris crepitans crepitans (Northern Cricket Frog). Titus Co: Horse 
Creek, 0.8 km S IH 30. 14 October 1991. TCWC 69250, 69251. 
Pseudacris streckeri streckeri (Strecker's Chorus Frog). Callahan Co: 
1.6 km E Clyde. 4 February 1987. TCWC 69056; Coleman Co: North 
Prong of Hords Creek, 7.2 km NW Glen Cove. 1 June 1987. TCWC 
69057. 
Bufo debilis debilis (Eastern Green Toad). Concho Co: Kickapoo 
Creek, 8.1 km SW Paint Rock. 27 May 1987. TCWC 68095, 68096; 
Runnels Co: Ballinger Municipal Lake spillway. 30 June 1987. 
TCWC 67854. 
Bufo speciosus (Texas Toad). Runnels Co: Elm Creek, 6.3 km N 
Ballinger. 29 June 1987. TCWC 67868. 
Bufo valliceps valliceps (Gulf Coast Toad). Runnels Co: Colorado 
River, 14.8 km WSW Ballinger. 21 September 1988. TCWC 67346. 

TESTUDINES 

Apalone spinifera guadalupensis (Guadalupe Spiny Softshell). 
McCulloch Co: Cow Creek, 5.6 km E Lohn. 1 June 1987. TCWC 
66103; Lampasas Co: Little Lucy Creek at low water crossing, 9.3 
km NNE Lampasas. 13 July 1987. TCWC 66101; Mills Co: Colo-
rado River, 3.2 km W Oakland Church, jct FM 586 & SH 45.21 June 
1988. TCWC 68469. 
Chelydra serpentina serpentina (Common Snapping Turtle). Run-
nels Co: Lake Winters spillway, 8.9 km E Winters. 30 June 1987. 
TCWC 69095; Irion Co: Spring Creek at FM 915, 4.3 km SSW 
Mertzon. 14 May 1991. TCWC 69094; Coleman Co: 0.8 km S Whon. 
27 August 1991. TCWC 69713. 
Pseudemys texana (Texas River Cooter). Irion Co: Middle Concho 
River, 9.7 km W SH 163. 1 July 1987. TCWC 65386; Coleman Co: 
Elm Creek, 4.8 km NNE Freese Dam (formerly Stacy Darn Site). 26 
July 1987. TCWC 65906. 
Kinosternon flavescens flavescens (Yellow Mud Turtle). Lampasas 
Co: 13.4 km NW Adamsville. 14 July 1987. TCWC 66111. 
Kinosternon ( Sternotherus)odoratus (Common Musk Turtle). Concho 
Co: Concho River at Vinson Dam, 5.8 km W Paint Rock. 20 July 
1987. TCWC 69701; Coleman Co: Home Creek, 8.9 km SW Santa 
Anna. 10 July 1992. TCWC 69913. 
Trachemys scripta elegans (Red-eared Slider). Irion Co: Spring Creek 
at Mertzon City Park low water crossing. 16 May 1991. TCWC 
68657. 
Terrapene ornata ornata (Ornate Box Turtle). Schackleford Co: 24.9 
km WNW Albany on Rt. 180. 23 May 1992. TCWC 69898. 

SAURIA 

Eumeces obsoletus (Great Plains Skink). USA: TEXAS: Taylor Co: 0.5 
km W SH 351 on IH 20. 10 June 1982. TCWC 67743. 

SERPENTES 

Lampropeltis getula splendida (Desert Kingsnake). Glasscock Co: 4.5 
km W Garden City on SH 158.23 June 1979. TCWC 66038. 
Lampropeltis calligaster calligaster (Prairie Kingsnake). Callahan Co: 
unnamed county road 0.8 km W FM 604, 1.6 km N of IH 20. 28 
November 1982. TCWC 66045. 
Regina grahamii (Graham's Crayfish Snake). Coleman Co: Bull 
Creek, 0.5 km E Gouldbusk on FR 1026.19 May 1987. TCWC 66028; 
Tom Green Co: Concho River at FM 1692, 6.4 km S Miles. 19 July 
1988. TCWC 67237. 
Virginia striatula (Rough Earth Snake). Coleman Co: 1.0 km NNE 
Freese Dam (Stacy Dam). 24 May 1987. TCWC 66020. 
Heterodon nasicus (Western Hognose Snake). Coleman Co: Freese 
Dam (Stacy Dam). 26 May 1987. TCWC 66046. 
Opheodrys aestivus (Rough Green Snake). Coleman Co: 0.5 km S 
Leaday. 26 May 1987. TCWC 66049. 
Hypsiglena torquata jani (Texas Night Snake). Irion Co: 5.8 km S 
Mertzon. 9 June 1987. TCWC 66018. 
Nerodia rhombifer rhombifer (Diamondback Water Snake). Irion Co: 
Middle Concho River, 21.7 km NW Mertzon. 1 July 1987. TCWC 
67630. 
Nerodia erythrogaster transversa (Blotched Water Snake). Callahan 
Co: Pecan Bayou, 16.1 km ESE Oplin above confluence of Crooked 
Creek. 8 June 1992. TCWC 69899. 
Masticophis taeniatus schotti (Schott's Whipsnake). Lampasas Co: 
Lynch Creek at FR 580, 10.8 km SW Lometa. 8 July 1987. TCWC 
68944. 
Sonora semiannulata (Ground Snake). Jones Co: Deadman Creek, 
10.0 km SSE Leuders. 23 May 1992. TCWC 69900. 
Storeria dekayi texana (Texas Brown Snake). Runnels Co: Colorado 
River at Egan Dam, 8.5 km NNW Rowena. 5 September 1991. 
TCWC 69253. 
Gyalopion canum (Western Hooknose Snake). Concho Co: 0. H. 
Ivie Reservoir, Hafner Island, 3.5 km N SW end of Freese Dam. 6 
April 1992. TCWC 69688. 
Sistrurus catenatus tergeminus (Western Massasauga). Jones Co: 
11.6 km SSE Leuders. 23 May 1992. TCWC 69901. 
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assistance in conducting field surveys. Funding and facilities for this 
project were provided by Colorado River Municipal Water District 
(CRMWD), Big Spring, Texas. Collections were made under the authority 
of the Texas Parks & Wildlife Department Scientific Permit No. SPR-790- 
208 to CRMWD. James R. Dixon reviewed an earlier version of this note 
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Pseudotriton ruber schencki (Blackchin Red Salamander). USA, Georgia: Murray 
County, near Lake Conasauga. Illustration by Tim Manolis. 
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BOOK REVIEWS 

The Reproductive Husbandry of Pythons and Boas, by Richard 
A. Ross and Gerald Marzec. 1990. Privately published by the 
Institute for Herpetological Research (P.O. Box 2227, Stanford, 
California 94305, USA). 270 pp, 249 color photographs, 11 black 
and white photographs, 11 text figs., 52 reproductive graphs. 
$75.00 U.S. (hardcover). 

This book is a larger, more comprehensive, and much more 
colorful version of Ross' Python Breeding Manual (1978), that 
compiled much of the early data on the subject. In the dozen in-
tervening years, interest in reptile husbandry has grown enor-
mously, motivated by declining wild populations and the con-
comitant escalation of commercial prices for good broodstock. 
Reptile breeding has become very commercial, requiring sophis-
ticated techniques and high technology equipment. Ross and 
Marzec are prominent figures in boid husbandry and their book 
summarizes many of the recent advances in the field. 

The book is divided into two sections, the first consisting of six 
chapters covering various general aspects of the care and breeding 
of boids: 1) General Husbandry of Breeding Stock; 2) Reproduc-
tive Husbandry; 3) Disorders of Reproduction and Pregnancy; 4) 
Egg Husbandry and Incubation; 5) Husbandry of Neonate Boids; 
and 6) Genetics of Boid Reproduction. The final section opens with 
a short chapter titled "Captive Husbandry and Seasonality." It 
briefly discusses the absence or existence of breeding seasons in 
wild populations from temperate and tropical climates, and gives 
explanatory comments relating to reproductive graphs that illus-
trate the subsequent species accounts. These are discussed in the 
final two chapters, the first dealing with reproductive data for 
pythons and the second for that of boas. 

In general the book is well produced and well proofed, with 
very few typographical errors. The binding is strong and glossy 
paper is used throughout (although there is a generous amount of 
blank paper, and placing six empty pages at the front of the book 
isn't an attention grabber!). Five pages of references, a three-page 
glossary, an appendix of medication dosages, and nine-page 
index complete the book. The Literature Cited lists many impor-
tant works, but is by no means comprehensive even for boid 
captive breeding and ignores much of the great wealth of foreign 
literature that exists on the subject. 

The layout of the species accounts is geographical rather than 
systematic, and this leads to some confusion. All sand boas, for 
instance, are discussed under Madagascar and African boas, even 
though most Eryx (8 of 12 species) are Arabian or Eurasian. They 
are closely-related to the small North American rosy and rubber 
boas (and usually placed in a separate subfamily, Erycinae), and 
yet their husbandry or reproduction is never compared or con-
trasted with these snakes. In addition, the inclusion of tropidophids 
and bolyeriids would be questioned by most systematists as they 
are now usually placed in separate families (Underwood 1976), or 
even separate superfamilies (McDowell 1979). These small, primi-
tive snakes are so rare and restricted that they are unlikely to be of 
interest to any but the most specialized collector. They should 
have been left out. 

The species accounts would also have benefited from a few 
introductory sentences, giving the ranges, habitats, and system-
atic references for each species. In the Preface the authors note that 
the "taxonomy of the Boinae is currently in a state of flux." This is 
very true, given the recent spate of conflicting revisions (e.g., 
McDowell 1975,1979; Underwood 1976; Underwood and Stimson  

1990), and the authors are probably correct in not adopting a 
higher classification that might soon have been outdated. How-
ever, they could at least direct the interested reader to the relevant 
literature. They should also have given a brief overview of the 
classification they adopted, as I doubt that they really consider 
pythons, boas, and tropidophids as being included in a single 
subfamily, Boinae. For many species, the lack of basic natural 
history data inhibits understanding, particularly for herpetocul-
turists trying to keep a species for the first time. How many people 
know the distribution of the blood python or on which islands the 
different races occur? Information on the average size that a 
species attains at least gives an indication on what size it may be 
expected to reach at sexual maturity. 

The authors have done an admirable job in condensing repro-
ductive data for the different species, and the first section on 
general husbandry contains a wealth of information for herpe-
toculturists. However, my biggest disappointment is not for what 
the book contains, but for what it lacks. That is a lack of excitement 
for the snakes themselves; for an understanding of their lives in the 
wild. There is no attempt to overview reproductive strategies 
within the Boidae, or to find what subtle differences in biology 
make some groups successful, and others less so. 

The reproductive capabilities of snake lineages are not equal, 
and the biology of any species is constrained by its phylogeny. For 
example, within Python, egg size is relatively constant, and the 
number of eggs produced infra- and interspecifically is usually a 
function of body length (Branch and Erasmus 1984). The same 
relationship between clutch size and body length generally holds 
throughout the subfamily (although egg size may also get smaller 
in dwarf species, such as Liasis childreni). This is not the case with 
many boas, in which interspecific variation in the number and size 
of neonates may vary considerably, even within the same genus, 
e.g., Acrantophis and Epicrates (Branch and Erasmus 1984). 

So what are the similarities and differences among the various 
boid lineages? What features of their reproduction are phyloge-
netically constrained, and what features are specific adaptations 
to similar habitats? The latter may highlight convergent evolution 
between different groups, and may identify features more ame-
nable to manipulation in captivity. Ross and Marzec have a wealth 
of data on reproduction in pythons and boas that may answer such 
questions within different lineages of these primitive snakes. It is 
a pity they make no attempt to broach, let alone answer, such 
questions. 

Despite these quibbles (which make me feel a bit like a spoilt boy 
wanting another cherry on top of his chocolate cake!), this is an 
excellent book and should do much to stimulate and promote the 
husbandry and breeding of boids. 
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Amphibians and Reptiles of the West Indies: Descriptions, 
Distributions, and Natural History, by Albert Schwartz and 
Robert W. Henderson. 1991. University of Florida Press, Gaines-
ville, ISBN 0-8130-1049-7. xvi + 720 pp. $75.00 U.S. (hardcover). 

Having worked in the West Indies for more than twenty years, 
I always relish the receipt of a new publication by Albert Schwartz. 
Al's work has always been characterized by an exactness and 
attention to detail that is satisfying and refreshing. The experi-
ences of more than forty years of field work in the Antilles infuse 
his publications with a wealth of useful data. The culmination of 
Al's career has been a series of books on West Indian herpetology 
co-authored with Bob Henderson. Although several of the earlier 
contributions were uncharacteristically rife with careless errors, 
the most recent compendium causes no such disappointment. 
There is much to praise in the volume, beginning with Rose 
Henderson's spectacular watercolor of a male Anolis marmoratus 
on the dust jacket and frontispiece. This fine illustration is not 
identified to subspecies, but it is apparentlyA. m. marmoratus, a truly 
striking lizard. Visitors to Guadeloupe should be forewarned, 
however, that A. m. speciosus from the vicinity of Pointe-a-Pitre is 
drab by comparison, an indication of the considerable variation 
within a small area that is so common in the Antilles. 

Although tempted to praise the many strong points of this 
volume, I am sure that other reviewers will adequately extol its 
virtues. With apologies to Al and Bob, I will try to focus on the 
flaws, which are admittedly minor and inevitable in a work of this 
scope, but they are present and occasionally inexplicable. How-
ever, book reviews, like baked goods, are best when fresh and the 
less obvious problems of a book only surface with repeated use. I 
have not had this luxury, but I am familiar with the fauna and the 
associated literature. I read through the book completely and 
flagged areas that did not "look right." I then checked the details 
in these accounts. I found too many errors for this review to be an 
effective errata sheet, so I have cited only representative problems, 
without trying to imply that a high degree of inaccuracy occurs 
throughout. One assumes, however, that a series of books on the 
same area would have a winnowing effect, gradually eliminating 
errors and problems in previous volumes. Distressingly, some of 
the errors found in this volume were correctly presented earlier. 

Tradition dictates that a review should provide some idea of the 
book format, so my comments are arranged accordingly. The 
introduction (pp. 1-4) concisely summarizes what is contained in 
the text of the book and how the information was accumulated. 
The taxonomy follows the Schwartz and Henderson (1988) check-
list, but "with some exceptions" that are neither listed nor ex-
plained. One of the most obvious is that the much-disputed 
generic re-arrangement of Anolis by Guyer and Savage (1986) has  

been abandoned. A brief chronological history of species descrip-
tions documents that significant discoveries are still being made 
and the authors admirably emphasize that much remains to be 
done. 

The acknowledgments (pp. 5-6) reveal that unpublished field 
observations from selected individuals were included, but little 
effort was expended to solicit information from many other poten-
tially rich sources. Years ago it was easy to "touch base" with 
virtually all other researchers working in the Antilles before 
publishing, but now a cast of thousands has discovered this 
interesting area. I am sympathetic to this problem, but the number 
of major institutions with ongoing Antillean projects is much 
more manageable. Almost without exception, these sources were 
available to Schwartz and Henderson but the appropriate staff 
members were unaware of the imminent appearance of this vol-
ume, so important collections and ancillary information were not 
included. As an example, collections from as long ago as 1985 
(SDSNH and USNM) demonstrate that both Eleutherodactylus 
johnstonei and Gymnophthalmus sp. are much more widely distrib-
uted on Guadeloupe (including Basse Terre) than the maps indi-
cate. 

Flowery passages on "the many wonders I have seen" seem de 
rigueur for regional monographs these days but Schwartz and 
Henderson's "Envoi" section (pp. 14-16) is commendably re-
strained. The section leads off with a quote by the misguided W. 
Bancroft Espeut, extolling the virtues of mongoose. It is perhaps 
appropriate that Espeut's name is misspelled in both the quote 
and Literature Cited. The role of introduced biota and unwise 
land-management practices in the extinction process is briefly 
discussed but it was disappointing that no mention was made of 
the historical aspects of extinction in the West Indies. There is 
considerable literature on the role of Amerindians in floral and 
faunal change of the past few thousand years. The introduction of 
feral animals and habitat destruction by Europeans may have 
been the coup de grace for some native species but they were 
brought to the brink of extinction well before European contact. 
Without this historical perspective the authors reinforce the mis-
conception that West Indian extinctions are primarily a recent 
phenomenon that can be blamed on the excesses and indiscretions 
of modern man. 

The species accounts (pp. 19-672) justifiably occupy the bulk of 
the book and they are well-organized and coherent. They are 
remarkably free of typographical and technical errors, but a few 
creep in: on page 181, Ameiva ameiva fuliginosa (not fulginosa) was 
described by Cope 1892 (not 1862); Petzold is misspelled Petzhold 
on p. 408. Leptodactylusdominicensis was synonymized with albilabris 
by Heyer (1978); although I do not agree with this taxonomic 
arrangement, it has never been formally refuted. The distribution 
maps are indispensably useful but occasionally their placement 
relative to the species account may be momentarily confusing. 
Although the species accounts contain a great deal of useful 
information, I was puzzled by the lack of pertinent information in 
some accounts. Ophisaurus ventralis and Gonatodes in the Caymans 
are included without reference or comment, despite the fact that 
they were previously unreported either from the island (in the 
case of Gonatodes) or from the entire Antilles (Ophisaurus). There is 
nothing inherently wrong with publishing new information in a 
checklist, but it should be adequately referenced. In the case of 
unpublished information, this can be in the form of a "personal 
communication" from the contributor(s) (as done in the Natural 
History section) or citation of manuscripts in preparation or in 
press. In fact, if I have a major complaint about this book, it is the 
paucity or appropriateness of the references. A true reference 
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book should not only be referred to for information but it should 
also refer one to the original sources of that information. This is 
particularly notable in the accounts for non-native species, where 
most of the references are to North American field guides. Admit-
tedly, these are good sources of illustrations, but they offer little (if 
any) information pertinent to the Antilles. The Catalogue of 
American Amphibians and Reptiles accounts are largely ignored (none 
is listed in the Literature Cited) and these are valuable summaries 
of published illustrations and much other information. By citing 
the Catalogue account for the species (if available) the References 
in this volume could concentrate on the original and any subsequent 
reports from the Antilles. Even for native Antillean species, the 
references were variable in their appropriateness. In Leptodactylus 
fallax, for example, no mention or reference was given for the 
(apparently) unsuccessful introductions of the species on Jamaica 
and Puerto Rico, or for its historical extinction on St. Kitts, 
Guadeloupe, and St. Lucia. 

The mapped distributions occasionally do not match the text 
and the extralimital distributions are often incorrect. Kentropyx 
borckianus occurs only on Barbados and in the Guianas, but not on 
Trinidad, which is inhabited by K. striatus. Although there are two 
isolated records of Hemidactylus palaichthus from Trinidad proper 
(and none from Tobago), the species is generally found on offshore 
islands (Chacachacare, Little Tobago), as is the case on the Maria 
Islands off St. Lucia. C. J. Cole and co-authors have demonstrated 
recently (after Schwartz and Henderson was in press) that virtu-
ally all of the Gymnophthalmus records for Dominica and 
Guadeloupe are underwoodi, rather than pleei, but the presence of 
both species on Guadeloupe in the Schwartz and Henderson maps 
should have been suspicious. 

The Natural History section of the species accounts is wildly 
uneven in its accuracy and utility, although I think it is a poten-
tially useful addition. Characterizing a species as a "xerophile," 
"mesophile," "forest associated," or other encapsulization is al-
ways fraught with risk, since species generally defy such facile 
simplifications. No exception here, and there are numerous cases 
of xeric species being found in patently mesic situations and vice 
versa. However, given the relatively limited sources consulted for 
such information and the constraints of summarizing it in such a 
small space, I was surprised that this section made as much sense 
as it did. However, I question that "going in front entrance of cafe" 
is a particularly salient observation on the natural history of 
Gymnophthalmus underwoodi (p. 412), even though I have found G. 
speciosus doing exactly the same thing in Panama. 

In summary, this is a good book and one that few biologists or 
amateurs can do without. However, if you cannot do without this 
volume, you will have to invest in many of the previous Schwartz 
and Henderson volumes as well, since they are inextricably linked 
and each is considerably less useful without the information in one 
or more of the others. This may be mere coincidence or a clever 
marketing ploy, but the final word on the West Indies is not yet in. 
Many more species await description, and distributions of some 
species may change drastically with additional data and taxo-
nomic resolution. In a few more years, this volume may well be 
two or even three volumes. Until then, buy Schwartz and 
Henderson, save your pennies, and hope that the next edition 
offers as much information at such a bargain price. 
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A Water Snake's Year, by Doris Gove, illustrated by Beverly 
Duncan, 1991. Atheneum Publishers, New York, NY. 40 pp. $13.95 
U.S. (softcover). 

This is a rather unusual book to be reviewed in a herpetological 
journal, not due to the subject matter, but rather the intended 
audience. A Water Snake's Year is a children's story, aimed mainly 
at second to fifth graders (ages 7 -11 years). It is a story of the life 
and times of a six-year old female water snake (Nerodia sipedon) 
living near the Middle Prong of the Little River in the Smoky 
Mountain National Park of east Tennessee. 

Over the course of the tale, we follow the snake from her 
emergence after winter's hibernation through the daily toils of 
fishing, basking, and staying safe from predators. Our scaly 
heroine sheds her skin, encounters various other denizens of her 
home range, mates, and finally gives birth to a litter of babies 
before returning to her hibernaculum for the next winter. Excite-
ment occurs mid-summer as a rainstorm washes the snake down-
stream and she must find her way home through unfamiliar 
territory. I found the guest appearance of a defensively "flutter-
ing" hellbender a nice touch. 

This story is a positive and highly accurate depiction of what life 
may be like for the average (lucky) water snake. Descriptions of 
snake behavior and natural history are rich and detailed, as one 
would expect from this author. Doris Gove has conducted re-
search into the evolution of behavior in snakes and lizards, and 
lives and works in and near the Smoky Mountains. 

The book is also visually impressive. The artwork is an impor-
tant part of the storytelling, and is lush and attractive, with the text 
flowing aesthetically into the artwork rather than the other way 
around. Various plants, flowers, and other animals found in the 
Smokies make their appearances in Beverly Duncan's watercol-
ors. There are often small critters peeking out from under leaves 
or the water surface that will be fun for children to notice. The 
accuracy of the drawings is also quite good, though the water 
snakes are sometimes a bit too long-bodied in proportion. This 
small error is probably far beyond the ability of the intended 
readers to criticize, and certainly does not detract from the story or 
the look of the artwork. 

One thing I found amusing about this book was the index. I have 
never before seen a children's book with an index, and the subjects 
found there are somewhat intriguing. For instance, you can look 
up the pages where acorns, inner tubes, or water striders are 
mentioned. I suppose this would be a good tool for getting kids to 
use an index; I even had some fun with it. 

The only possible drawback of the book as I read it is in the tone 
of the writing. I wonder if the story, as quiet and unassuming as it 
is, is exciting enough to capture the attention of the children 
reading it, particularly in this age of high adventure cartoons, 
action figures, and interactive computer games. It may have been 
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nice to have personalized the snake a bit more (at the risk of 
anthropomorphizing too much) to make the readers care more 
about her. Perhaps giving her a name, or making her scrapes with 
danger more thrilling would help. 

Overall though, this is an attractive and informative book, 
describing a snake and its world in a positive light to young 
readers—a fairly rare undertaking and one I wholly support. I am 
only familiar with two other children's stories featuring "good" 
snakes, and both are quite fantastic tales with virtually no realism 
(Crictor: Ungerer 1958; and Mr. Yowder and the Giant Bull Snake: 
Rounds 1978). Of course, Kipling's The Jungle Book (1895) portrays 
Kaa as a wise snake and Mowgli's teacher (unlike the more recent, 
and probably better-known, Disney version of the story), though 
I'm not convinced that Kipling was writing for children. I look 
forward to giving copies of this book to young nieces, nephews, 
and friends, some of whose parents may not approve of a more 
direct introduction to the subject matter of herpetology. 

LANI P. LYMAN-HENLEY 
Division of Science and Mathematics 
Mississippi University for Women 
Columbus, Mississippi 39701, USA. 

Captive Invertebrates. A Guide to Their Biology and Hus-
bandry, by Fredric L. Frye. 1992. Krieger Publishing Company, 
Malabar, Florida. 135 pp. $29.50 U.S. (hardcover). 

Why should a book on invertebrate husbandry be of interest to 
herpetologists? Aside from the fact that many herpetologists are 
nominally the local experts on all "creepy crawlies," there is the 
very practical issue of insects and other invertebrates as feeder 
organisms for captive amphibians and reptiles. Most people solve 
the problems of maintaining live invertebrates through trial and 
error based on common sense. Nonetheless, there is a clear need 
for a practical guide concerning the biology and husbandry of 
these animals; the book by F. L. Frye is an attempt to meet this 
need. Frye's book begins with an introductory section that con-
tains a convincing discussion on the aesthetics and relevance of 
invertebrates in our daily lives. The introduction is followed by a 
separate chapter on special accommodations for terrestrial, arbo-
real, and aquatic invertebrates. Subsequent chapters deal with the 
biology and husbandry of specific invertebrate taxa, including 
arachnids, chilopods and diplopods, insects, crustaceans, pulmo-
nate snails and slugs, and turbellarians. These chapters cover 
diagnostic characters, housing needs, water requirements, nutri-
tion, reproduction, and medical disorders. While much of this 
information is simple common sense (e.g., "dry branches or flat 
stones . . . must be adequately propped or anchored so that they 
cannot topple over and crush the inhabitants"), other material is 
quite useful and interesting. Frye does a nice job at keeping the 
reading lively by including interesting trivia. For example, how 
many people know that the silk of black widow spiders served as 
cross hairs in World War lIbomb sights and sniper rifle scopesights? 
The combination of Frye's genuine interest in invertebrates and 
his training in veterinary medicine provides a unique perspective 
into how medical disorders can affect laboratory insect cultures. 
Anyone who has ever maintained invertebrate cultures that occa-
sionally "crash" will especially appreciate Frye's discussions on 
the effects of bacterial, viral, and protozoan infections on culture 
vitality. 

The last chapter is the one most dearly relevant to herpetology 
and discusses the culturing of invertebrate prey species as food  

sources for vertebrates. Taxa covered include earthworms, crick-
ets, mealworms, silkworms, waxworms, fruit flies, and houseflies. 
Much of this information is already available in the literature of 
biological supply houses, but is conveniently brought together 
here. Other things that will make this book useful to both profes-
sional and amateur zoologists are an appendix that lists addresses 
of commercial sources for some living invertebrates, a glossary, an 
extensive list of suggested readings and comprehensive indices. 
Although the book is well illustrated, with 96 color plates, these 
are inconveniently separated from the text in separate sections. 
Further, the unusually wide text margins (4 inches on 8.5 inch 
width pages) detract from the design of the book and artificially 
inflate its size. Of passing interest to most herpetologists, this book 
may find a place on the shelves of those who maintain their own 
invertebrate cultures to support large numbers of captive amphib-
ians and reptiles. 

JOHN A. DOHERTY 
Department of Biology 
Villanova University 
Villanova, Pennsylvania 19085, USA. 

PUBLICATIONS RECEIVED 

An Introduction to Snakes of the Dismal Swamp Region of 
North Carolina and Viriginia, by Donald R. Brothers. 1992. 139 
pp. Softcover. $10.00 + $2.50 shipping and handling. (Available 
from Edgewood PROBES, Inc., HC 33, Box 1176, Boise, Idaho 
83706, USA). 

According to the preface, this book's purpose "is to provide 
general information for those with an interest in or curiosity about 
snakes of the Dismal Swamp region and to dispel popular false 
beliefs about them." Twenty-seven species are illustrated by 32 
high quality color illustrations (executed by the author). Numer-
ous black and white drawings depict dorsal, ventral, and lateral 
aspects of each species. Distribution maps show the ranges of each 
species for the eastern United States but not for the Dismal Swamp 
region specifically. The information is accurate and presented in a 
mostly non-technical style. 

Wisconsin Herpetology: A Bibliographical Update with Taxo-
nomic, Subject, and Geographic Indices, by Draw J. Watermolen. 
1992. Wisconsin Department of Natural Resources. Wisconsin 
Endangered Resources Report series installment number 87. 
(Available at no cost from Bureau of Endangered Resources, 
Wisconsin Department of Natural Resources, P.O. Box 7921, 
Madison, Wisconsin 53707, USA; telephone 608-266-7012). 

This publication updates the 1987 Wisconsin Endangered Resources 
Report No. 28, and is intended to assist the research efforts of Wiscon-
sin herpetologists and resource educators and to compliment the 
activities of the Wisconsin Herpetological Working Group. The 
bibliography includes 144 technical and popular references that deal 
with all aspects of Wisconsin's native amphibian and reptile species. 
Some items refer to physiological, taxonomic, or other studies in 
which Wisconsin specimens were used. The indices following the 
bibliography provide cross-reference by subject, taxonomic group 
(genus), and geographic locality (county), and direct the user to 
specific works by a numeric code. 
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