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SSAR BUSINESS 

SSAR IS LOOKING FOR A 
FEW GOOD SITES 

The SSAR Board and the Joint Local 
Meetings Committee (shared with the 
Herpetologists' League) are looking for 
persons and institutions who are inter-
ested in hosting an SSAR Annual Meeting. 
Although the committee is currently in-
volved in discussions with several institu-
tions, we do not now have any commit-
ments beyond the 1992 meeting in El 
Paso, Texas. 

Although SSAR meetings are no longer 
small (New Orleans drew 500 in 1990), 
the reward to host individuals and institu-
tions goes beyond service to the society. 
A meeting is a good way to gain visibility 
for a program, and thus to attract future 
students (many attending herpetologists 
to take note of facilities, programs, and 
projects). Whereas ultimate responsibility 
falls on one or two persons, assistance in 
planning is available from the society and 
most institutions, and resources outside 
the institution include local zoos and re-
gional societies. 

Anyone interested in hosting such a 
meeting should contact the Secretary, J. 
Eric Juterbock (address on inside back 
cover). • 

SSAR GRANTS-IN- 
HERPETOLOGY 

Proposals are now being accepted for 
the 1992 SSAR Grants-in-Herpetology 
Program. This program is intended to 
provide financial support for deserving 
individuals or organizations involved in 
herpetological research, education, or 
conservation. In keeping with the Society's 
goal of encouraging participation by the  

broadest possible community, preference 
may be given to individuals who might not 
have access to other funding sources. All 
applicants must be members of the SSAR, 
with the exception of those applying in the 
REGIONAL HERPETOLOGICAL SOCI-
ETY category. Applicants are limited to 
submission of one proposal in one cat-
egory per year. If proposals in any of the 
categories are not forthcoming, or judged 
not to be of sufficient quality, the funds in 
those categories may be transferred to 
other categories. Grant proposals will be 
considered in the following categories: 

1. REGIONAL HERPETOLOGICAL 
SOCIETY PROGRAMS OR PROJECTS. 
Proposals may address educational 
projects, speakers' fees, regional research, 
defrayment of one-time-only costs, or other 
purposes that would strengthen regional 
societies. Proposals may be submitted by 
regional herpetological societies or by in-
dividual members and must be accompa-
nied by a letter of support from the current 
president of the regional society. 

2. HERPETOLOGICAL RESEARCH 
OR EDUCATION IN ZOOS. Proposals 
may address any herpetological endeavor 
conducted in zoos, such as improvement 
of displays, interpretive graphics, hus-
bandry, or behavioral research. A letter of 
support from the herpetological curator or 
the director of the sponsoring zoo must 
accompany the proposal. 

3. CONSERVATION OF AMPHIBIANS 
AND/OR REPTILES. Proposals should 
address research on species endangered 
or threatened at the state, national, or 
international level, or address research on 
potentially threatened habitats or species. 
Proposals must be from individuals only 
and must be accompanied by a letter of 
supportfrom another member of the SSAR. 

4. FIELD WORK. Proposals may ad-
dress support for travel to ecological study 
sites or for survey collections. Proposals 
normally submitted in the CONSERVA-
TION or GRADUATE STUDENT RE-
SEARCH categories should be submitted 
here if travel or field station support is  

sought. Proposals must be from individu- 
als only and accompanied by a letter of 
supportf rom another member of the SSAR. 

5. GRADUATE STUDENT RE-
SEARCH IN HERPETOLOGY. Proposals 
may address any herpetological research 
endeavor and may be submitted by indi-
vidual graduate students only. Applica-
tions must be accompanied by a letter of 
support from the student's major advisor 
or committee chairperson. 

Each proposal must include the fol-
lowing: (A) BACKGROUND AND OB-
JECTIVES of the proposed project. (B) 
METHODS of carrying out the project. (C) 
COMPLETE PROJECT BUDGET (re-
gardless of whether the SSAR grant will 
entirely ,cover expenses). (D) BRIEF 
RESUME of the applicant or project coor-
dinator. (E) LETTER OF SUPPORT. The 
proposal must be typed, double spaced, 
and must not exceed five pages, exclud-
ing resume and budget. 

Applicants must designate to which of 
the five categories their proposal is sub-
mitted (although the committee reserves 
the right to reassign categories). All pro-
posals must be submitted (postmarked) 
no later than 31 December 1991. Failure 
to meet the guidelines may result in 
elimination of a proposal from consider-
ation. The awards will be announced by 1 
April 1992. Successful applicants will be 
expected to submit a written report of the 
results of this support within a reasonable 
amount of time after the project year is 
completed. They are also encouraged to 
submit the results of research projects for 
publication in the Journal of Herpetology 
or Herpetological Review or to presentt heir 
findings at the annual meeting of the SSAR. 
Submit proposals or questions regarding 
application procedures to: 

A. Dale Belcher, Chair (505) 843-7413 
SSAR Grants-in-Herpetology 

Rio Grande Zoo 
903 Tenth St. SW 

Albuquerque, New Mexico 87102-4098, 
USA 
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Financial contributions by SSAR mem-
bers, institutions, and other benefactors 
support this program significantly and can 
increase the number and/or size of awards. 
Your tax-deductible contribution to this 
program will directly benefit meritorious 
research and education in herpetology. 
Contact the Treasurer of SSAR for addi-
tional information on contributing to the 
Grants-in-Herpetology Program. If you are 
employed by an organization that will 
match donations made to nonprofit orga-
nizations, please notify your employer that 
you have made a donation to the Grants-
in-Herpetology Program. • 

PUBLICATION DELAY 

MIDDLE EAST BOOK 

The SSAR book, "Herpetofauna of Iraq, 
Kuwait, and the Arabian (Persian) Gulf," 
due for publication this summer, will be 
delayed until late in 1991. Despite our 
high hopes to produce this book in less 
than one year after the invasion of Ku-
wait, the work has been more time-con-
suming than expected. Nevertheless, as 
one positive result of the delay, the number 
of color plates has been doubled, from 16 
to 32, and about 80% of the species will 
now be in full color (210 photos). 

Copies of the book can be ordered for $28 
clothbound and postpaid in USA. Send 
orders to Dr. Robert Aldridge, SSAR Pub-
lications Secretary, Department of Biol-
ogy, St. Louis University, St. Louis, Mis-
souri 63103, USA. Further details in Her-
petological Review, 21(4): 72, December 
1990. 

We regret this delay and appreciate the 
continued patience of the subscribers. —
The Editor. 

ANNUAL REPORT (1991) 
OF THE GRANTS-IN- 

HERPETOLOGY 
COMMITTEE 

Committee: Dale Belcher, Rio Grande 
Zoo; Maureen Donnelly, AMNH; Tom 
Fritts, USNM; D. Frost (Chair), AMNH; 
Jerry Johnson, El Paso Community Col-
lege; Michael Plummer, Harding Univer-
sity; Dawn Wilson, University of South 
Florida. 

Five awards were made this year of  

$300 each. These are: 
1. Zoo Research or Education (Cecelia 

Chang Award)—John Steven Conners, 
Birmingham Zoo, 2630 Cahaba Road, 
Birmingham, Alabama 35223, USA. Title: 
An interactive exhibit to interpret reptile 
thermoregulation at the Birmingham Zoo. 

2. Regional Society Programs or 
Projects—Tucson Herpetological Society, 
Speaker's Bureau (Travis La Duc and 
Roger Repp). THS Speaker's Bureau, PO 
Box 31531, Tucson, Arizona 85751-1531, 
USA. Project proposal: Request for funds 
to develop a slide library. 

3. Conservation—Glenn Johnson, 224 
Illick Hall, SUNY Coll. Environ. Sci. & For., 
Syracuse, New York 13210, USA. Title of 
proposal: Conservation biology and spa-
tiotemporal ecology of the eastern massa-
sauga (Sistrurus catenatus catenatus). 

4. Field Work—Dwight P. Lawson, 
Department of Biology, UTA Box 19498, 
University of Texas at Arlington, Arlington, 
Texas 76019, USA. Title of proposal: Sys-
tematic revision of the Porthidium 
nummifercomplex. 

5. Graduate Student Research—Karen 
R. Lips, Department of Biology, University 
of Miami, PO Box 249118, Coral Gables, 
Florida 33124-9118, USA. Title of pro-
posal: Metamorphic strategies in a tropi-
cal stream-breeding frog (Hyla lancasteri). 

• 

NEWSNOTES 

IUCN SPECIES 
SURVIVAL COMMISSION 

ESTABLISHES DECLINING 
AMPHIBIAN POPULATIONS 

PROGRAM 

During the past several years there has 
been increasing public concern for the 
habitat destruction and species extinc-
tions being measured on a global scale. 
One facet of these universal phenomena 
is exemplified by reports from biologists of 
a widespread decline in amphibian popu-
lations. Although the amphibian declines 
are not consistently noted at all locations, 
nor among all species, their magnitude is 
undeniable. The significance of these 
reports is accentuated by certain charac-
teristics of amphibians (e.g. biphasic life 
cycle, permeable skin, etc.) that provoke a 
sensitivity of response to varying environ-
mental conditions. Consequently, many  

species are considered to be early indica-
tors of potentially drastic changes in eco-
systems. 

Following an international symposium 
convened by Dr. John W. Wright (Los 
Angeles County Museum of Natural His-
tory) at the annual joint meetings of the 
Society for the Study of Amphibians and 
Reptiles and the Herpetologists' League, 
a clear consensus emerged as to the 
world-wide character of the problem and 
the need for immediate action. In re-
sponse to this demand the World Con-
servation Union (IUCN), Species Survival 
Commission, activated the Declining Am-
phibian Populations Task Force with David 
B. Wake (University of California, Berke-
ley) as Chair. The focus of this program is 
to provide a global coordinating center for 
investigators and agencies concerned with 
documentation and determination of 
causes of these declines. It will also 
identify priorities for research on indicator 
species in critical habitats. An inherent 
component of these objectives will be the 
prescription of uniform protocols by which 
studies of different species and habitats 
can be compared. 

Overseeing the activities of the Task 
Force will be a Board of Directors, having 
international representation, that will act 
within the fabric of the IUCN/SSC. This 
directorate is responsible for establishing 
policies, determining priorities and raising 
funds necessary for the Task Force en-
deavors. A Coordinating Council will serve 
as the operational unit for the program. 
Participants on the Coordinating Council 
will include researchers, liaison officers of 
societies and agencies, and others, all of 
whom serve as communicators for the 
Task Force. Among its functions will be 
the collating of all available information, 
establishing a computerized data base, 
and setting up a global monitoring pro-
gram with electronic input and access 
(these collectively representing what is 
popularly referred to as the "FROGLOG"). 
A newsletter will be issued at frequent 
intervals and distributed to all interested 
parties. 

Managed by a Coordinator with staff 
support, it is anticipated the Council will be 
situated in its new headquarters at the 
Center for Analysis of Environmental 
change in Corvallis, Oregon by Septem-
ber. James L. Vial, who will be departing 
from the University of Tulsa, has been 
appointed as Coordinator. 

The Coordinator will also work with the 
directorate to establish regional Working 
Groups of independent scientists and 
technical personnel. The Working Group 
for Costa Rica/Panama, recently convened 
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by Jay M. Savage (University of Miami), 
has been organized with a scientific advi-
sory committee composed of consultants 
for the project and chaired by the principal 
investigator. 

A project coordinator will oversee the 
gathering, standardization, and manage-
ment of all data and is responsible for 
logistical operations among the several 
included study sites, each of which is in 
the charge of a site coordinator. This 
suggested model should, of course, be 
modified as suited to the needs of a par-
ticular group or project. In addition to field 
activities, other Working Groups will for-
mulate protocols and facilitate symposia 
or workshops. 

The IUCN/SSC invites persons and 
organizations interested in the DAP pro-
gram to correspond with the Task Force 
Coordinator. In the near future we hope to 
provide a full-time, full-service operation 
to all those involved with species conser-
vation and biodiversity. We are immedi-
ately concerned with the establishment of 
a universal communications network and 
would appreciate any expression of inter-
est on the part of persons who might 
volunteer service as a communicator. The 
address, effective September 1, 1991, is: 
James L. Vial, Coordinator 
DAP Task Force 
Species Survival Commission, IUCN 
do Environmental Research Laboratory 
Center for Analysis of Environmental 
Change 
200 SW 35th St. 
Corvallis, Oregon 97333, USA 

	• 

JOB ANNOUNCEMENT 

Six seasonal technician positions with 
the Missouri Department of Conservation 
will be available from 1 February to 15 
October 1992. Technicians will construct 
herp arrays and collect Ozark forest 
herpetofauna caught in arrays. Work will 
include marking herpetofauna for pos-
sible recapture. This research is part of a 
larger project to examine the effects of 
even- and uneven-aged forest manage-
ment on Ozark forest plant and animal 
communities. The pay is $4.69/hour for 40 
hours per week. Housing, utilities, and 
vehicles in Ellington, Missouri will be pro-
vided. To receive an official application, 
please send cover letter and resume to Dr. 
Rochelle B. Renken, Missouri Department 
of Conservation, Wildlife Research Cen-
ter, 1110 South College Avenue, Colum-
bia, Missouri 65201, USA or call (314) 
882-9880. Interviews will be conducted by  

phone or in person. Applications must be 
received by 1 November 1991. 

ATTENTION OVERSEAS 
MEMBERS 

Announcements for the 1992 SSAR 
Meeting in El Paso, Texas will not auto-
matically be mailed to overseas addresses. 
Overseas members wishing to receive an 
announcement (including the call for pa-
pers) must contact either of the meeting 
co-chairmen: 

Carl S. Lieb 
Department of Biological Sciences 
The University of Texas at El Paso 
El Paso, Texas 79968-0512, USA 

(915) 747-5844 
or 

Jerry D. Johnson 
Biology Department 

El Paso Community College 
P.O. Box 20500 

El Paso, Texas 79998-0500, USA 
(915) 594-2214 • 

INFORMATION REQUEST 

The Milwaukee County Zoo is trying to 
locate living specimens of yellowfoot tor-
toise (Geochelone denticulata) with a 
carapace length of over 45 cm. Please 
send any information to: 

Richard A. Sajdak 
Aquarium/Reptile Curator 

Milwaukee County Zoo 
10001 W. Bluemound Rd. 

Milwaukee, Wisconsin 53226, USA 
(414) 771-3040 	0 

MEETINGS 

CHINA HOSTS ASIAN 
HERPETOLOGICAL 

MEETING 1992 

The Asiatic Herpetological Society, the 
Chinese Society for the Study of Amphib-
ians and Reptiles (CSSAR), the China 
Amphibian, Reptile Specialist Group of 
Species Survival Committee of I.U.C.N., 
and the 3rd Sino-Japanese Herpetologi-
cal Symposium co-sponsored by the 
Japanese Herpetological Society and 
CSSAR will hold a joint meeting in Anhui 
Province, China during July 1992. 

This announcement invites members 
of these societies and other interested 
individuals to attend the meeting and 
present papers or posters dealing with the 
following general topics: 

1. The biology and conservation of Asian 
turtles and tortoises. 

2.The biology and conservation of gi-
ant salamanders of the genus Andrias. 

3. The biology and conservation of the 
Chinese alligator. 

4. Herpetological studies of the 
Himalayas and adjacent regions. 

5. Herpetological studies of arid central 
Asia. 

6. Herpetological studies of Asian is-
lands. 

7. Tropical Asian herpetological stud-
ies. 

8.The biology and conservation of Asian 
amphibians and reptiles in general. 

9. Venomous snakes and snake bite 
treatment in Asia. 

10. The captive reproduction of Asian 
amphibians and reptiles. 

The meetings will be held in Huangshan 
City (formerly Tunxi), Anhui Province, 
China from 15 July to 20 July 1992. The 
name of the city, Huangshan, means 
Mount Yellow, named after the famous 
mountain near the city. Huangshan Moun-
tain is a United Nations human cultural 
estate. Anhui Province, located in eastern 
China, is of great herpetological interest. 
About 100 species of amphibians and 
reptiles, including the Chinese alligator 
and the Chinese giant salamander, occur 
in the Province. Excursions will be ar-
ranged to observe and photograph the 
Chinese Alligator Research and Repro-
duction Center. This is the only center in 
China for conserving this endangered 
species. There are more than 3000 Chi-
nese alligators at the center, among which 
over 200 are second generation. Addi-
tional excursions will be arranged to visit 
natural habitats and cultural sites in the 
Province. 

Individuals interested in attending the 
meeting should write to the following ad-
dresses for additional information and to 
register and submit abstracts: 

In China 
Dr. Huang Jie-tang 
Qimen Institute of Snake Bites 
Qimen, Anhui Province, China 

In Japan 
Dr. Richard Goris 
Yokohama City University 
School of Medicine 
Fukuura 3-9, Kanazawa-ku 
Yokohama, 236, Japan 
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In USSR 
Dr. Ilya Darevsky 
Zoological Institute 
Leningrad, USSR 

In USA and all other countries 
Dr. Theodore J. Papenfuss 
Museum of Vertebrate Zoology 
University of California 
Berkeley, California 94720, USA 

• 

TIMBER RATTLESNAKE 
SYMPOSIUM: CONSERVA- 
TION AND MANAGEMENT 

The Massachusetts Audubon Society 
is sponsoring a one-day symposium on 
the conservation of the Timber Rattle-
snake (Crotalus horridus) in the north-
east. A petition to the U. S. Fish and 
Wildlife Service to list the New England, 
New York, and New Jersey populations 
as federally endangered will be included 
in the discussion. The meeting is set for 
Saturday, December 7 from 9 a.m. to 4 
p.m. and will be held at Smith College in 
Northampton, Massachusetts, USA. 
Registration is $15 per person. For de-
tails, send a SASE to: Rattlesnake Sym-
posium, Massachusetts Audubon Soci-
ety, South Great Road, Lincoln, Massa- 
chusetts 01773 USA. 	 • 

REGIONAL SOCIETIES 

USSR HERPETOLOGICAL 
SOCIETY 

In January 1991, Soviet herpetologists 
established their first official national her-
petological organization, at a meeting held 
in Pushchino (Moscow region). The soci-
ety encompasses both professional and 
amateur herpetologists and is intended to 
encourage progress in research and 
conservation. It will also serve as a formal 
means of communication between Soviet 
herpetologists and other national groups. 
Membership is open to all herpetologists. 
Address the Council Secretary, USSR 
Herpetological Society: Dr. Tatyana M. 
Sokolova, Zoological Institute, Academy 
of Sciences, 199034 Leningrad, USSR. 

NEW VETERINARY 
ORGANIZATION 

Veterinarians, veterinary technicians, 
and veterinary students with an interest in 
herpetological medicine are invited to join 
the Association of Amphibian and Reptile 
Veterinarians (AARV). The AARV is a 
new organization devoted to improving 
husbandry and medical care for amphib-
ians and reptiles through education and 
exchange of ideas among veterinarians 
and herpetologists. The founders of the 
AARV are Thomas H. Boyer, D.V.M., of 
Deer Creek Animal Hospital in Littleton, 
Colorado and Michelle W. Frahm, D.V.M., 
of the Gladys Porter Zoo in Brownsville, 
Texas. 

Membership includes subscription to 
the Association's official publication, As-
sociation of Amphibian and Reptile Veteri-
narians Newsletter, the first issue of which 
is planned for the summer of 1991. The 
Newsletter will include a forum for ex-
change of clinical experiences, reviews of 
current herpetological literature, and 
original articles on herpetological medi-
cine and captive husbandry. 

Membership in the association is lim-
ited to veterinarians, veterinary techni-
cians, and veterinary students. Non-vet-
erinarians are welcome to subscribe and 
participate in the newsletter but are not 
eligible for membership. 

An organizational meeting of the AARV 
will take place during the annual confer-
ence of the Association of Avian Veteri-
narians in Chicago, Illinois, September 
23-28, 1991. 

To apply for membership or to sub-
scribe to the newsletter send a letter with 
your name, address, telephone number, 
educational degrees, occupation, and pri-
mary interests along with a check payable 
to AARV for $20.00, to: AARV, c/o Mich-
elle Frahm, D.V.M., Gladys Porter Zoo, 
500 Ringgold Street, Brownsville, Texas 
78520, USA. • 

ADDRESS CHANGE 

The Pro Iguana Verde Foundation has 
changed its mailing address to: 

Apartado 692-1007 
San Jose, Costa Rica 

Telephone and fax numbers remain 
the same: 

Tel.: (506)31-6756 
Fax: (506)32-1950 
	•  

LEGISLATIVE ALERT 

This column is produced by the SSAR Con-
servation Committee to alert members of the 
herpetological community to recent and pro-
posed regulatory changes involving amphib-
ians and reptiles. We encourage SSAR mem-
bers to notify us of any significant changes in 
state, national, or international conservation 
laws as they relate to these animals. For further 
details about any of the following, or to report 
additional changes, please contact Kurt A. 
Buhlmann (see inside front cover for address). 

The following final and/or proposed 
listings, regulations, and general informa-
tion have been announced by govern-
mental regulatory agencies. Pertinent 
Federal Register (FR) citations are given 
for U.S. notices. 

U.S.A.:  Bufo hemiophrys baxteri (Wyo-
ming Toad). The federally Endangered 
Wyoming Toad historically inhabited a 78 
km 2  area around Laramie, Wyoming, but 
now occupies only about 5 km 2 . The Na-
ture Conservancy acquired habitat con-
taining the only known population in Janu-
ary 1991. The U.S. Fish and Wildlife 
Service is preparing a draft environmental 
assessment for a proposed 1,000 ha na-
tional wildlife refuge that would encom-
pass all the toad's known habitat (Endan-
gered Species Tech. Bull. 16(4), 1991). 

Massachusetts:  On 17 December 1990, 
the Massachusetts Legislature enacted a 
strong endangered species protection law. 
This law will be implemented in January 
1992. The most significant component of 
the new law is the protection provided to 
habitat for endangered species. For more 
information contact Henry Woolsey, Co-
ordinator, Massachusetts Division of 
Natural Heritage and Endangered Spe-
cies Program. 

Florida:  As of 1 July 1990, Florida requires 
all persons who buy or sell live native 
(Florida) herptiles, to report their transac-
tions four times per year. In addition, per-
sons who buy for resale the carcass, skin, 
meat, or other body parts of Florida 
herptiles, except alligators, must obtain a 
no-cost Amphibian and Reptile Product 
Dealer's (ARD) Permit and report their 
transactions. For information and forms 
contact FloridaGame and Freshwater Fish 
Commission. 

Mississippi:  New regulations (Public No- 
tice 3071, effective 7 October 1990) re- 
garding commercialization of reptiles and 
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amphibians. All native reptiles and am-
phibians in Mississippi are now covered 
by regulations regarding take. Take for 
personal use (for species not listed En-
dangered) requires a small game hunting 
and fishing license for Mississippi resi-
dents ($9) and an all game hunting license 
for non-residents ($150). Limits on pos-
session are no more than 4 individuals of 
any one species, and a maximum of 20 
reptiles and 40 amphibians. Wild-caught 
specimens cannot be bought or sold; this 
includes species which occur in Missis-
sippi but were captured in another state. 
Captive propagators must be permitted by 
the state and are subject to inspection at 
anytime. Captive propagators are allowed 
to take no more than 8 individuals of a 
reptile species and 16 individuals of an 
amphibian species from wild populations 
for breeding stock. For further information 
contact Robert L. Jones, Nongame Re-
search Section, Mississippi Dept. of Wild-
life, Fisheries, and Parks. 

KURT A. BUHLMANN 
SSAR Conservation Committee 

	• 

FEATURES 

FEEDING ECOLOGY OF 
SPADEFOOTED TOADS 
(Scaphiopus couchi and 

Spea multiplicata) IN 
WESTERN TEXAS 

Although information is available on 
the feeding ecology and dietary prefer-
ences of many species of North American 
anurans (Inger and Marx 1961), similar 
information for spadefooted toads is con-
spicuously lacking (Ruibal et al. 1969; Toft 
1985). Bragg (1965) provided some quali-
tative information on the feeding habits of 
this group which indicated that they fed 
largely on ground-dwelling arthropods. In 
view of the recent interest concerning 
competition and resource partitioning in 
reptiles and amphibians (see review by 
Toft 1985), the present study was con-
ducted in order to provide information on 
the dietary preferences of the spadefooted 
toads, Scaphiopus couchi and Spea 
multiplicata, from western Texas. No 
quantitative information is currently avail-
able concerning the feeding ecology of 
these sympatric species. 

All animals were collected April through 

September, 1988. The study area was 
located within a 20-km radius south to 
southwest of Marathon, Brewster Co., 
Texas (the center of the radius was lo-
cated at 103°13'30"W , 30°1 1'21"N). The 
area was bordered by the Pena Colorado 
Creek to the west and State Highway 385 
to the east. Several springs and numer-
ous artificial impoundments provide per-
manent water, Temporary shallow ponds 
were found at various locations through-
out the area following intermittent rains in 
April and July. This area is within the 
Marathon - Alpine Grassland habitat zone 
(elevation 1333 - 1667 m) as described by 
Sperry and Warnock (1941). Dominant 
vegetation consists of grama and chino 
grass (Bouteloua spp.), awn grass 
(Aristida), muhly grass (Muhlenbergia), 
javelina bush (Condalia ericoides), squaw 
bush (C. spathulata), and juniper 
(Juniperus monosperma). The soils of this 
region range from sandy to rocky. 

Toads were located and collected at 
night using a variety of techniques includ-
ing: (1) pitfall traps, as described by Punzo 
(1990); (2) road cruising along State 
Highway 385 as well as several dirt roads 
throughout the area; (3) on foot, through 
the use of head lamps; (4) drift fences as 
described by Huey and Pianka (1983). 
Time, place of capture, SVL and sex were 
recorded for each animal and individuals 
were marked by toe-clipping as reported 
by Martof (1953) and released for future 
demographic studies. Pitfall traps were 
checked at hourly intervals. 

Stomach contents were obtained from 
anaesthetized toads within 8 h of capture 
using the stomach-flushing technique de-
scribed in detail by Legler and Sullivan 
(1979). The stomach contents for each 
toad were placed in individual glass vials 
containing 80% ethanol for later identifica-
tion. Prey items were identified to order 
and family, depending on the stage of 
digestion. The information obtained for 
stomach contents reported in this study 
represents data from different individuals 
(no recaptures). For each prey item, length 
(a) and width (b) were measured to the 
nearest 0.01 mm (excluding legs and an-
tennae) and volume was determined ac-
cording to the formulator the volume (V) of 
a prolate spheroid (Dunham 1983): V = 4/ 
3 (a/2)(b/2) 2 . Dietary niche overlap (D) 
was calculated according to the method of 
Floyd and Jenssen (1983). 

The results for the stomach content 
analyses are listed in Table 1. An ANOVA 
(Sokal and Rohlf 1981) showed no overall 
significant differences as a function of sex 
(p > 0.45) or season (p > 0.37). The major 
prey types during spring and summer  

months for both species, as indicated by 
%volume, were beetles (Coleoptera, 33.6 
- 34.2%), ants (Formicidae, 16.4 - 21.3%), 
orthopterans (9.8 - 12.8%), unidentified 
insects (8.1 - 13.9%) and spiders (8.8 -
13.4%). Termites (Isoptera) comprised a 
significant proportion of the diet (12.1 -
13.5%) during the spring but decreased 
markedly (3.4 - 4.2%) during summer 
months (p < 0.01, Two Sample Means 
Test, assuming unequal variance, Sokal 
and Rohlf 1981), reflecting differences in 
the seasonal activities and abundance 
characteristic of desert termites (Punzo 
1974). Nocturnal representatives of 
arthropods with well known chemical de-
fenses that were commonly found in the 
study area, such as blister beetles 
(Meloidae), velvet ants (Mutillidae), stink 
bugs (Pentatomidae), and millipedes, were 
not found in any of the stomachs exam-
ined. A few centipedes and scorpions 
were found in the stomachs of S. 
multiplicata. This may be related to the 
observation that S. multiplicata appeared 
to be more common on rocky substrates 
which provide more suitable microhabi-
tats for scorpions and centipedes. The 
data in Table 1 indicate that S. couchi and 
S. multiplicata have very similar diets. 
This is supported by the results found for 
niche overlap (D = 0.82) which indicate a 
high degree of dietary overlap between 
these two species. 

The results of this study indicate that 
although S. couchi and S. multiplicata 
are generalized arthropod predators, 
beetles, orthopterans, ants, spiders, and 
termites (spring) collectively comprise 82.1 
- 93.8% of their total diet. It is well known 
that the mutual use of similar resources by 
sympatric species may indicate a poten-
tial for competition (Jones 1982). Although 
overlap is not necessarily proportional to 
the intensity of competition (Dunham 
1983), the high degree of dietary overlap 
between these two species suggests the 
potentialf or interspecific competition. Most 
amphibians and reptiles exhibit some de-
gree of food partitioning (Schoener 1968) 
and yet there was little evidence of this in 
these spadefooted toads. This suggests 
that competition for food was relatively 
unimportant in this area over this period of 
time. The prey of most frogs can be di-
vided into two main categories (Toft 1985): 
(1) ants and other slow-moving, chitinous 
arthropods, and (2) all other types. It has 
also been shown that ants constitute a 
significant if not dominant component of 
the diet in many species of bufonids, 
dendrobatids, and other anurans (Inger 
and Marx 1961; Toft 1980). This is not true 
for S. couchi and S. multiplicata, although 
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Tab le 1. Stomach content analyses for Scaphiopus couchi(N = 367) and Spea multiplicata 
(N = 293). Data represent different individuals (no recaptures). The results are expressed 
as number of prey (N), frequency (F, percent of toad stomachs containing a particular prey 
item), and percent volume (V). There were no significant differences in dietary composition 
between sexes for both species. 

Prey 	Taxon ' N 

S. couchi (N . 367)' 

	

Spring" 	Summer 

	

F 	V 	N 	F V 

S. multiplicata (N - 293)' 

Spring 	 Summer 

N 	F 	V 	N 	F 	V 

Coleoptera 
Carabidae (A) 492 92.4 14.2 157 87.6 12.4 332 90.8 13.7 194 83.1 13.3 
Cicindelidae (A) 41 17.4 2.4 23 16.1 2.1 34 19.4 1.9 23 18.6 	2.2 
Elateridae (A) 8 3.5 0.6 6 4.1 0.5 7 3.4 0.5 5 4.2 	0.3 
Lampyridae (A) 7 3.1 0.2 4 2.7 0.3 2 1.1 0.1 0 0 	0 
Scarabaeidae (A) 51 22.7 7.4 25 17.4 8.1 40 21.1 8.7 24 17.7 	9.2 
Silphidae (A) 10 4.4 0.2 7 4.8 0.3 6 3.4 0.3 7 5.9 	0.2 
Tenebrionidae (A) 17 7.1 2.2 7 4.9 2.4 5 2.8 2.4 6 5.1 	1.9 
Unidentified (A, L) 32 9.8 6.9 13 9.1 8.1 11 5.1 6.0 16 11.8 	4.0 

Diptera (A) 7 3.1 0.7 4 2.7 0.5 4 2.3 0.4 3 2.5 	0.3 
Hemiptera 

Coreidae (A, N) 8 3.5 0.6 5 3.4 0.4 5 2.8 0.4 6 5.1 	0.3 
Miridae (A. N) 2 0.8 0.1 0 0 0 0 0 0 1 0.8 	0.1 
Reduviidae (A, N) 11 4.5 0.3 7 4.8 0.2 7 4.0 0.2 8 6.7 	0.2 
Unidentified (A, N) 6 2.6 0.2 4 2.7 0.1 4 2.2 0.2 2 1.6 	0.2 

Homoptera (A , N) 3 1.3 0.5 2 1.3 0.7 0 0 0 2 1.6 	0.1 
Hymenoptera 

Formicidae (A) 806 99.1 16.4 486 99.3 21.3 595 97.7 20.3 342 99.1 20.7 
Isoptera (A) 1164 88.3 12.1 419 21.6 4.2 787 82.2 13.5 27 20.3 	3.4 
Lepidoptera (A) 53 17.4 2.7 27 16.7 2.6 15 8.5 1.3 4 3.3 	3.4 

( L ) 11 4.4 1.8 4 2.7 1.1 6 3.4 2.1 3 2.5 	1.7 
Orthoptera 

Acrididae (A, N) 33 14.7 6.1 24 15.3 5.7 27 13.7 4.4 18 15.2 	7.1 
Gryllidae (A, N) 43 17.8 3.5 25 14.6 4.2 31 13.7 4.1 17 12.7 	3.7 
Polyphagidae (A) 31 12.9 1.7 17 11.1 2.1 20 10.2 1.3 14 11.8 	1.9 
Tedigoniidae (A) 3 1.3 0.4 0 0 0 0 0 0 1 0.8 	0.1 

Unidentified Insecta 81 35.2 9.5 54 37.7 13.9 61 31.4 8.1 47 33.8 12.0 
Chilopoda 0 0 0 0 0 0 5 2.8 0.2 4 3.3 	0.2 
Arachnida 

Scorpionida 0 0 0 0 0 0 0 0 0 2 1.6 	0.1 
Araneae 81 31.6 9.3 60 37.7 8.8 61 29.1 9.9 37 27.913.4 

' Prey categories : A (adults) , N (nyrrphs) , L (larvae) . 
Number collected during spring months - 224 ; summer - 143 . 
Number collected during spring months - 175 ; summer - 118 . 

' Spring (April 2 - June 20) ; Summer (June 21 - Sept. 15) 

ants are consumed in moderate propor-
tions. 

Future studies should investigate pos-
sible differences in microhabitat prefer-
ences and seasonal activity patterns. In 
addition, it would be valuable to study 
dietary preferences and diel activity pat-
terns in allopatric populations and then 
extend these studies to other pelobatid 
species. 
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IDENTITY OF THE GARTER 
SNAKE Thamnophis 

sumichrasti cerebrosus 
SMITH 

Among the garter snake names that 
have defied easy allocation is Thamnophis 
sumichrasti cerebrosus, which was de-
scribed originally by Smith (1942) on the 
basis of three specimens from Guate-
mala. The female holotype (USNM 12734) 
and male paratopotype (USNM 12753) 
were collected at Esquintla by H. J. Stuart; 
a male paratype (FMNH 410) bears no 
locality data more precise than "Guate-
mala." No additional specimens have come 
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to light since the description, and T. s. 
cerebrosus has been treated variously as 
a synonym of T. fulvus (Stuart 1963; 
Rossman 1970—both by implication), as 
a subspecies of T. cyrtopsis (Rossman 
1971), or as a synonym of T. marcianus 
(Webb 1982). Clearly, the identity of this 
nominal taxon is far from settled. 

Unlike his predecessors, Webb (1982) 
gave a detailed redescription of the type 
series of cerebrosus, and he provided the 
first photographs of the holotype and 
paratopotype. Rather than repeat his de-
scriptions here, I will merely point out a 
few differences I observed, and will pro-
vide data on several pertinent features 
that Webb did not discuss. For the holo-
type, I recorded 66 (rather than 67) 
subcaudals and 23 (vs. 22) maxillary teeth; 
I clearly saw the lateral stripe on dorsal 
scale rows 2 and 3 (vs. not recognizable), 
and observed short and narrow black bars 
preceding the posterior margin of 
supralabials 2-5 (vs. 4 and 5). The male 
paratopotype appears to have 146 (vs. 
149) ventrals and unmarked supralabials 
(vs. faint bars on 4 and 5). Although not 
reported by Webb (1982), this specimen, 
like the holotype, has 23 maxillary teeth. 
The other male paratype (FMNH 410) 
appears to have 78 (rather than 79) 
subcaudals and, to my eyes, lacks distinct 
supralabial markings save for a very nar-
row black bar lying along the posterior 
margin of supralabial 5 (the epidermal 
scales are missing and the animal is too 
discolored by preservative to state with 
any degree of certainty that 6 and 7 were 
the same color in life as the temporals). 
This animal possesses 22 maxillary teeth. 

Webb (1982) concluded that the holo-
type was assignable to Thamnophis 
marcianus praeocularis (on the basis of 
vertebral stripe width and ventral pattern) 
with a tendency in ventral pattern toward 
T. m. bovalli. He opined that the two male 
paratypes differed too much from the fe-
male holotype and from each other (and, 
presumably, from T. marcianus), to permit 
allocation without further study. 

The width of the vertebral stripe in the 
holotype of cerebrosus may be similar to 
that of T. m. praeocularis, but the holotype 
has too few maxillary teeth (23 vs. 27-31), 
too many ventrals (142 vs. 134-138), and 
too short a tail (21.6% of total length vs. 
24.8-26.8%) to belong to that taxon. In 
these three specific features, the holotype 
more closely resembles members of the 
Tehuantepec population of T. m. 
marcianus. Such an association would 
also make more sense zoogeographically 
(praeocularis being confined to the Carib-
bean versant), except that I am not con- 

vinced this specimen (any more than the 
male paratypes) is a Thamnophis 
marcianus of any kind. All three lack any 
trace of the unique head pattern charac-
teristic of all T. marcianus (see Rossman 
1971, fig. 2) — including USNM 108598-
599 from Aquacate, Chiapas. Moreover, 
the holotype of cerebrosus has a broad 
muzzle tip (internasorostral contact/ 
nasorostral contact = 137.5%), whereas 
the muzzle tip is relatively narrow in fe-
male T. marcianus throughout the range 
of that species (pers. obs.). 

If not a T. marcianus, what is 
cerebrosus?Assuming the locality data to 
be accurate, the only Thamnophisspecies 
known to occur in the Pacific versant of 
Guatemala are T. fulvus (Webb 1982) and 
T. proximus (UTACV R24817, R26339; 
unpublished records, courtesy of J. A. 
Campbell). Another garter snake, T. 
cyrtopsis collaris, which ranges into the 
interiorvalleys of Guatemalafrom Chiapas, 
Mexico (Webb 1982), must also be con-
sidered. All three taxa can be eliminated 
easily. The lateral stripe is on rows 3 and 
4 in T. proximus, which also has far more 
subcaudals (82-98 in females from south-
ern Mexico and Central America; Rossman 
1963) and more maxillary teeth (27-34; 
Ross man 1963). Specimens of T. cyrtopsis 
collaris from southern Mexico and Guate-
mala also have far more subcaudals (86-
92; Webb 1982) and more maxillary teeth 
(25-28; unpublished data). Finally, T. fulvus 
has an indistinct vertebral stripe and more 
maxillary teeth (27-30; unpublished data). 
Moreover, all three of these species usu-
ally have eight supralabials, whereas 
cerebrosus has but seven (the six in the 
male paratopotype appears to represent a 
fusion of supralabials 4 and 5). 

What then can we conclude? Either 
cerebrosus represents a valid taxon, pre-
sumably isolated in the foothills on the 
Pacific versant of Guatemala, or the local-
ity data for all three specimens are inaccu-
rate. At this point, I cannot conclude which 
alternative is correct, but I feel it is impor-
tant that the uncertain status of cerebrosus 
be brought to the attention of the herpeto-
logical community. Our classification might 
be more "tidy" if cerebrosus were left bur-
ied in the synonymy of T. marcianus, but 
to do so would only perpetuate this case of 
mistaken identity. Perhaps by focusing 
light on this enigma, someone will be 
encouraged to conduct fieldwork that 
might finally resolve the matter. 
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BEHAVIOR OF 
HATCHLING DIAMOND- 

BACK TERRAPINS 
(Malaclemys terrapin) 
RELEASED IN A SOUTH 

CAROLINA SALT MARSH 

Aspects of the ecology and demography 
of diamondback terrapins (Malaclemys 
terrapin) have been published for popula-
tions in Delaware (Hurd et al. 1979), New 
Jersey (Montevecchi and Burger 1975), 
Florida (Seigel 1984), South Carolina 
(Lovich and Gibbons 1990), and Louisi-
ana (Cagle 1952). However, as in most 
turtle species, very little is known regard-
ing the behavior and ecology of juveniles. 
Studies of reproductive ecology (Burger 
1976, 1977; Burger and Montevecchi 1975; 
Montevecchi and Burger 1975; Seigel 
1980) and hatchling emergence behavior 
(Burger 1976) have documented the first 
few weeks of a terrapin's life, but from the 
time that a hatchling enters the water to 
approximately the time of sexual maturity, 
little is known about wild M. terrapin. 

We have studied a population of M. 
terrapin in Charleston Co., South Carolina 
since 1983 (Lovich and Gibbons 1990). 
Like previous investigators (Coker 1906; 
Hurd et al. 1979) we were intrigued by the 
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absence of hatchling and juvenile terra-
pins (0-3 yrs of age) in our sample of over 
670 marked individuals, despite repeated 
efforts to locate them using a variety of 
collecting techniques. 

The objective in this study was to ob-
serve the behavior of artificially incubated 
M. terrapin following release into the wild. 
It was hoped that their behavior would 
provide clues as to where these animals 
spend their first few months of life after 
leaving the nest. 

MATERIALS AND METHODS 

Nineteen eggs were removed from 
three Malaclemys terrapin nests on Kiawah 
Island, South Carolina on 21 May 1990. 
The nests were located on exposed sand 
dunes with sparse vegetative cover (Uniola 
paniculata) along the Kiawah River. The 
eggs were returned to the Savannah River 
Ecology Laboratory (SREL) for incubation 
at either 27° or 30°C as part of a larger 
study of terrapin ecology (see Lovich and 
Gibbons 1990). Eight eggs hatched in late 
July, 1990. The hatchlings were main-
tained in an aquarium at SREL, unfed due 
to the presence of large yolk sacs, for one 
week prior to being released on Kiawah 
Island. The mean straightline carapace 
length (CL) of the hatchlings was 33.4 mm 
(SD = 1.5 mm, range 32-36 mm). A single 
individual (36 mm CL) from a clutch 
hatched in October of the previous year 
was included in the experiment. 

The nine hatchlings were released on 
22 August in the salt marsh across the 
Kiawah River from the nest sites. The 
release points were located along the 
shoreline of a small (600 m 2) island in the 
marsh known to have concentrated nest-
ing activity. The island sustains a few 
pines (Pinus taeda), live oaks (Quercus 
virginiana) and palmettos (Sabel pal-
metto), but a dense cover of Spartina 
patens predominates. The marsh around 
the island is composed of dense to sparse 
stands of Spartina alterniflora that are ex-
posed at low tide. The habitat around the 
immediate perimeter of the island where 
the hatchlings were released is the "short 
Spartina high marsh /Salicomia—Distichlis 
ma's!' aescribed by teal (1958). The 
behavior of each hatchling was monitored 
by a pair of observers for one hour after 
being released in the water within 1-2 m of 
the shoreline or on the island. Releases 
occurred at 1200 h. 

RESULTS 

All hatchlings displayed a general 
avoidance reaction to open water and  

swam toward shoreline vegetation even 
when observers were standing on the 
shoreline in direct view of the animals. The 
orientation of release, relative to the sun, 
did not appear to influence this behavior; 
hatchlings swam toward shore when re-
leased on both north and south sides of 
the island. In addition, upon encountering 
beached mats of tidal wrack (Spartina 
stems) terrapins immediately burrowed 
into the mat by pushing the stems apart 
with their forelimbs. This behavior was 
remarkably consistent and was repeated 
by the same animal even when it was 
pulled out of the mat and allowed to choose 
again between burrowing and some alter-
native behavior. Hatchlings released fac-
ing away from the island also turned and 
swam directly toward the shoreline. 
Hatchlings released on the island within 
one meter of the line of tidal wrack moved 
in the direction of the wrack and burrowed. 
Burrowing behavior always occurred in 
the tidal wrack at the high tide line. No 
terrapins were observed to venture be-
yond this microhabitat into the dry interior 
of the island. 

DISCUSSION 

Most hatchling Malaclemys terrapin 
emerge from the nest during the daytime, 
1-9 days after hatching (Burger 1977) and 
move toward the closest terrestrial veg-
etation. This behavior is consistent re-
gardless of the direction of incline in the 
terrain (Burger 1976). The apparent nega-
tive phototaxis exhibited by this species 
following emergence may be selected for 
because of high diurnal predation by shore 
birds (Burger 1976). In contrast, several 
other turtle species exhibit positive photo-
taxis (Anderson 1958), heading straight 
for the water following emergence from 
the nest. After entering the water terra-
pins are rarely seen until they attain sexual 
maturity some 3-6 yrs later (Lovich and 
Gibbons 1990). 

The only published information on the 
microhabitat of juvenile M. terrapin during 
the active season is given by Pitler (1985). 
He observed juveniles with shell lengths 
ranging from 25-75 mm hiding under "ac-
cumulated surface debris and matted 
Spartina grass" in a New Jersey "tidal mud 
flat." He made 12 observations between 
30 May 1979 and October, 1981. Several 
observations were made of terrapins hid-
ing under rocks, boards, and a low grow-
ing Vaccinium bush. Lawler and Musick 
(1972) discovered a 54 mm CL terrapin 
hibernating in moist sand eight meters 
from the high tide mark at a depth of about 
0.3 m on 7 November 1967 in Virginia. 

The same individual was periodically un-
covered until 23 April the following year to 
determine depth of hibernation. Vertical 
and horizontal movements of 2-8 cm were 
observed. 

Our preliminary observations and those 
of Pitler (1985) both suggest that young M. 
terrapin seek the underside of dense mats 
of vegetation. We suspect that small 
terrapins do this for several reasons. First, 
the tidal wrack and flotsam provide an 
abundant source of cover to terrapins at 
sizes when they are highly susceptible to 
predation by aquatic and terrestrial preda-
tors. Second, since the cover accumu-
lates at the high tide line it is the nearest 
source of periodically flooded microhabi-
tat to the nest site. Third, in addition to 
providing moist conditions, the summer 
temperatures under the debris are well 
below those of the surface outside the mat 
(pers. obs.). Fourth, numerous small in-
vertebrates are found beneath the mats, 
providing a potential source of food for 
young terrapins. Allen and Littleford (1955) 
noted that newly hatched terrapins were 
rather indiscriminate in their initial food 
habits but preferred shellfish and snails 
(Littorina irrorata). Our observations have 
revealed high concentrations of small 
fiddler crabs (Uca spp.), square-backed 
crabs (Sesarma spp.), marsh periwinkles 
(Littorina irrorata)and miscellaneous small 
insects and amphipods under the Spartina 
mats, all potential food items for young 
terrapins. 

Although it seems logical that hatchling 
and juvenile terrapins might spend their 
early years under mats of debris in the 
marsh, we have been unable to locate 
these smaller individuals despite inten-
sive searches. It is possible that smaller 
size classes exist at very low numbers due 
to heavy predation. Although juvenile 
habitat preferences can only be identified 
by morethorough behavioral studies, these 
limited observations do provide evidence 
that hatchling M. terrapin are not averse to 
temporarily utilizing the microhabitat be-
neath tidal wrack. 
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OBSERVATIONS OF 
FORAGING BEHAVIOR IN 

CAPTIVE JUVENILE 
Alligator mississippiensis 

Due to largely nocturnal activity in an 
aquatic environment, few published ob-
servations of foraging behavior among 
juvenile American alligators (Alligator 
mississippiensis) exist. In a detailed ac-
count based on years of field observa-
tions, Mcllhenny (1935) suggested that 
juvenile alligators are opportunistic sit-
and-wait predators taking any prey which 
happens to swim past "with a swift side 
motion of the head". Palls (1989) observed 
a juvenile alligator apparently attempting 
to flush prey in emergent vegetation. In 
conjunction with a food habits investiga-
tion of juvenile and sub-adult American 
alligators (Platt et al. 1990), observations 
were made of foraging behavior among 
captive animals. 

Four juvenile alligators (R TL= 60.1 cm) 
were collected in July 1988 from the 
Manchac Wildlife Management Area 
(MWMA) in St. John the Baptist Parish, 
Louisiana, USA. They were maintained 
indoors in a 137cm diam plastic-bottomed 
wading pool at 25°C and a water depth of  

ca. 16.5 cm. Concrete blocks were placed 
in the pool to provide a basking surface. 
An acclimation period of two weeks al-
lowed the alligators to become accus-
tomed to, and feed in the presence of, 
observers. The animals were fed a diet of 
chopped nutria (Myocastor coypus) meat. 
At the conclusion of the acclimation period, 
living prey items were introduced and 
foraging behavior was observed. Prey 
species offered included crayfish 
(Cambaridae), mosquitofish (Gambusia 
affinis), sailfin mollies (Poecilia latipinna), 
sunfish (Lepomissp.), and crickets (Gryllus 
sp.). Observations on foraging behavior 
were made over the next four weeks, 
under the same conditions as described 
for the acclimation period. 

In taking crayfish, alligators were ob-
served to crawl along the bottom of the 
pool, moving the head from side to side in 
a slow horizontal sweeping motion with 
jaws slightly agape. When contact was 
made with a crayfish an instant attempt 
was made to seize it. If successful the 
alligator immediately surfaced, holding the 
crayfish in its jaws. Small (ca. < 4.5 cm TL) 
crayfish were swallowed with no further 
manipulation. Larger crayfish (maximum 
= 13 cm TL) were aligned between the 
jaws on an axis perpendicular to the head 
and then crushed repeatedly until the ex-
oskeleton was reduced to a pulverized 
mass. The crayfish werethen repositioned 
and swallowed tail first. We suggest that 
visual cues were unimportant in this forag-
ing behavior as the nictitating membrane 
was observed to cover the eyes while the 
alligator was submerged. This corre-
sponds to the observations of Fleishman 
and Rand (1989). 

Our observations of underwater prey 
capture by American alligators indicate 
the necessary tactile stimulation was pro-
vided through direct contact with the prey. 
Crayfish often were captured while mo-
tionless and pieces of nutria meat placed 
on the bottom of the pool also were readily 
located. Additionally, juvenile alligators in 
Florida were reported by Fogarty and 
Albury (1968) to consume large numbers 
of aquatic snails (Pomacea paludosa), a 
relatively immobile prey species unlikely 
to be located by water movements. It also 
is possible that olfactory cues are impor-
tant in underwater prey capture (Fleishman 
and Rand 1989). 

A sit-and-wait behavior similar to that 
described by Mcllhenny (1935) was used 
to capture mosquitofish, sailfin mollies, 
and swimming crickets. In addition, a large 
moth (Lepidoptera) and several cock-
roaches (Blattidae) that inadvertently fell 
into the pool also were taken using this 

Herp Review 22(3), 1991 	83 



behavior. The alligators remained motion-
less and partially submerged with only the 
dorsal surface of the head exposed. To 
capture prey, alligators lunged forward, 
simultaneously twisting the head to one 
side while biting at the intended prey. The 
rear feet often were used to push off the 
bottom and the tail was thrust downward, 
providing additional leverage and making 
lunges up to 25 cm possible. It appeared 
that surface water movement generated 
by the prey was important in eliciting feed-
ing behavior. These observations support 
the experimental evidence of Fleishman 
and Rand (1989). 

Sunfish were not taken by the alligators 
in this study despite being present in the 
pool for a period of several weeks. We 
suggest that sunfish, which do not swim 
continuously near the surface in the man-
ner of cyprinodontid and poeciliid killi-
fishes, fail to provide the water move-
ments that appear necessary to trigger 
the feeding response by alligators. Werner 
(1977) noted that sunfish generally oc-
cupy a niche in the deeper areas of the 
littoral zone, an area where alligators do 
not seem to forage. This observation is 
supported by Platt et al. (1990) who failed 
to find any evidence of sunfish in the 
stomach contents of 101 juvenile alliga-
tors from MWMA, despite their relative 
abundance (Hastings 1987). Tail wagging 
(Jones and Hayes-Odum 1990) was not 
observed in this study. 

Alligators were observed to leave the 
water readily and capture crickets placed 
on the basking platform. This capture of-
ten involved a short chase. Similar obser-
vations have been made of captive Caiman 
crocodilus by Jackson et al. (1974). These 
observations and the large number of 
terrestrial insects found in the stomach 
contents of wild juvenile alligators by Platt 
et al. (1990) strongly suggest that alliga-
tors readily forage along the land/water 
interface and insect remains found in the 
stomach contents are not simply due to 
secondary ingestion from anurans as 
suggested by Neill (1971). 

In summary, these observations fur-
ther support the contention of Magnusson 
et al. (1987)that unlike most reptiles which 
have fair iy stereotyped foraging behavior, 
crocodilians have highly specialized for-
aging modes which they can readily 
change as the situation warrants. 
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FOOD HABITS OF 
WESTERN TOADS (Bufo 

boreas halophilus) 
FORAGING FROM A 
RESIDENTIAL LAWN 

Toads (Bufo boreas halophilus) occur 
in suburban areas of central and southern 
California where residential landscaping 
and irrigation practices provide adequate 
food and shelter for survival. This study 
describes the food habits of toads forag-
ing from a residential lawn in Bakersfield, 
California, a disturbed habitat. Previous 
studies have reported the food habits of 
western toads from various native locali-
ties (Campbell 1970; Cunningham 1954; 
Livezey 1961; Schonberger 1945; and 
Schuierer 1961). 

MATERIALS AND METHODS 

Fecal pellets egested by six adult toads 
(B. b. halophilus) were collected from a 
0.06 ha residential lawn (hybrid bermuda 
grass, a cultivar of Cynodon dactylon x C. 
transvaalensis) in Bakersfield, California 
(Kern County, 3521'15"N, 119 ° 09'00"W). 
Pellets were collected daily between 0500-
0800 h from mid-May through mid-July of 
1989 and 1990. These were rinsed with 
water and chitinous arthropod fragments 
were collected on a 1 mm mesh screen. 
Fragments from individual pellets were 
transferred to filter paper, dried for 24 h at 
68 C and sorted by taxa. Identification 
was aided by using intact reference speci-
mens obtained locally. 

The frequency of arthropod taxa was 
determined by direct inspection of egested 
chitinous fragments. The biomass and 
caloric content of arthropods was deter-
mined using fresh (nonegested) speci-
mens. Live specimens were obtained from 
the turfgrass, weighed to the nearest 0.1 
mg, and dried at 68 °  C to constant weight. 
Caloric values (kcallg) were determined 
with a Parr oxygen bomb calorimeter 
(Dimmitt and Ruibal 1980). 

RESULTS AND DISCUSSION 

A total of 6,946 arthropods were col-
lected from 320 fecal pellets (Table 1). 
Principal taxa included Crustacea, Co-
leoptera, Hymenoptera, Dermaptera, 
Arachnida, and adult Lepidoptera. Co-
leoptera and Crustacea were found in 
over 50% of the pellets examined. The 
mean number of arthropods per pellet 
was 21.71 ± 11.93 (X ± S.D.). 
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Table 1. Arthropod remains in fecal pellets of Bufo boreas halophilus. 

Taxa 

Food Items 

No Percent 

Food Items/Pellet 

X ± S.D. 

Pellets with 
Food Items 

No Percent 

CRUSTACEA 

O. Isopoda 2,169 31 23 11 42 ±12 23 190 59.38 

DIPLOPODA 
O. Spirostreptida 46 0.66 1 39 ± 0.78 33 10.31 

ARACHNIDA 
0. Solpugida 8 0.12 1.00 8 2.50 
0. Araneida 140 2.02 1 31 ± 0.63 107 33.44 

INSECTA 
0. Orthoptera 

Acrididae 1 0.01 1.00 1 0.31 
Gryllidae 5 0.07 1.00 5 1.56 
Blattidaa 19 0.27 1.00 19 5.94 

O. Dermaptera 
Labiduridae 184 2.65 1.59± 1.06 116 36.25 

O. Coleoptera 
Carabidae 245 3.53 1.70 ± 1.17 144 45.00 
Staphylinidae 9 0.13 1.00 9 2.81 
Elateridae 691 9.95 3.32 ± 3.20 208 65.00 
Coccinellidae 7 0.10 1.00 7 2.19 
Tenebnonidae 636 9.16 2.89 ± 3.37 220 68.75 
Scarabaeidae 1,814 26.12 7.15 ± 5.63 257 80.31 
Curculionidae 352 507 3.71 ±4.05 172 53.75 

O. Lepidoptera 
Unidentified Adults 138 1.99 1.61 ± 1.02 86 26.88 
Unidentified Larvae 47 0.68 1.04 ± 0.21 45 14.06 

0. Diptera 
Unidentified 3 0.04 1.00 3 0.94 

0. Hymenoptera 
Formicidae 382 5.50 3.54 ± 4.16 108 33.75 
Vespidae 29 0.42 1.07 ± 0.26 27 8.44 

Unknown Insects a 221 1.05 ± 0.22 22 6.25 

TOTAL 6,946 100.00' 21.71±11.93 320 

• corrected for rounding error. 

Table 2. Number, calculated biomass (g, wet) and calculated caloric intake (kcal, wet) of principal arthropods in the diet of Bufo 

boreas halophilus. 

Taxa 
Principal 

Arthropods 
No. 	Percent 

Est. No. 
Arthropods/g 

(Wet Wt) 

Est. Wet 
Biomass 

g Percent 

Kcal/g 
(Wet Wt) 

Est. Caloric 
Intake 

Kcal Percent 

Isopoda 2,169 31.23 29.2 74.3 23.2 088 65.4 10.4 

Scarabaeidae 
(>25 mm) 6 0.09 1.3 4.6 1.4 2 22 10.2 1.6 

(14-16 mm) 5 0.07 3.9 1.3 0.4 1.84 2.4 0.4 
(12-14 mm) 1,710 24.62 9.4 181.9 56.7 2.33 423.8 67.4 

(3-5 mm) 93 1.34 154.3 0.6 0.2 2.30 1.4 0.2 

Elateridae 
(6-13 mm) 558 8.03 78.7 7.1 2.2 249 17.7 2.8 

(3-5 mm) 133 1.91 579.2 0.2 0.1 2 43 a 5 0.1 

Tenebrionidae 636 9.16 56.6 11.2 3.5 1.90 21.3 3.4 

Formicidae 382 5.50 1,407.3 0.3 0.1 2.44 0.7 01 

Curculionidae 
(8-10 mm) 65 0.94 28.4 2.3 0.7 2.48 5.7 0.9 
(6-8 mm) 287 4.13 55.9 5 1 1.6 2.53 13.0 2.1 

Carabidae 
(7-8 mm) 186 2.68 45.2 4.1 1.3 2.41 9.9 1.6 
(6-7 mm) 59 0.85 84.4 0.7 0.2 2.32 1.6 0.3 

Labiduridae 184 2.65 20.6 8.9 2.8 1.97 17.5 2.8 

Araneida 140 2.02 81.2 1.7 0.5 (est)2.40 4.1 0.7 

Lepidoptera (Adults) 138 1.99 8.4 16.4 5.1 2.03 33.4 5.3 

TOTAL 6,751 97 19' 320.7 100.0 628.6 100.0-  

• Analysis includes 6,751/6,946 or 97.19% of total arthropods in present study. 
• corrected for rounding error 
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Table 3. Caloric values and ash contents (Y( ± S.D.) of arthropods. 

Taxa Size (mm) 
No. 

Samples 
No. 

Individuals 
KcaVg 

Dry WI 
Kcal/g 

Ash-tree Dry Wt 
Percent 

Ash 
Kcal/g 

Wet Wt 

Est. No. 
Indrviduals/g 

Wet Wt 

CRUSTACEA 

0. Isopoda (5-8) 3 150 2.47 ± 0.01 3.78 ± 0.05 34.65 ± 0.72 0.88 ± 0.03 29.2 

DIPLOPODA 

0. Spirostreptida (14-17) 1 45 2.32 3.79 38.80 1.19 24.5 

INSECTA 

0. Derrnaptera 

Labiduridae (12-16) 1 28 5.68 5.81 2.36 1.97 20.6 

0. Coleoptera 

Carabidae (7-8) 3 119 5.89 ± 0.04 5.93 ± cata 0.62 ± 0.28 2.41 ± 0.04 45.2 
(6-7) 44 5.69 5.71 0.42 2.32 84.4 

Staphlinidae (4-6) 1 79 5.69 5.80 1.79 2.51 389.4 

Elateridae (6-13) 2 71 5.43 ± 0.08 5.46 ± 0.10 0.49 ± 0.37 2.49 ± 0.26 78.7 
(3-5) 

1 
 75 5.33 5.28 0.51 2.43 579.2 

Tenebrionidae (5-8) 1 29 5.51 5.62 2.32 1.90 56.6 

Scarabaeidae (>25) 3 3 5.84 ± 0.35 5.86 ± 0.33 0.40 ± 0.26 2.22 ± 0.33 1.3 
(14-16) 2 7 5.14 ± 0.05 5.15 ± 0.06 0.22 ± 0.26 1.84 ± 0.03 3.9 
(12-14) 2 10 5.75 ± 0.14 5.76 ± 0.15 0.21 ± 0.11 2.33 ± 0.03 9.4 

(4-5) 2 199 5.27 ± 0.04 5.34 ± 0.06 1.27 ± 0.36 2.30 ± 0.09 154.3 

Curculionidae (6-8) 4 296 5.04 ± 0.04 5.04 ± 0.07 0.35 ± 0.07 2.53 ± 0.04 55.9 
(8-10) 1 55 5.01 5.02 0.17 2.48 28.4 

0. Lepidoptera 

Noctuidae (15-22) 1 6 5.63 5.65 0.39 2.03 8.4 

Pyralidae (9-13) 1 19 5.83 5.86 0.45 2.33 114.0 

0. Hymenoptera 

Formicidae (2-4) 3 (est)4,772 6.03 ± 0.07 6.13 ± 0.09 1.72 ± 0.49 2.44 ± 0.09 1407.3 

Studies of B. boreas in native habitats 
indicate that Coleoptera, Hymenoptera, 
and Diptera comprise the principal arthro-
pod taxa ingested. In Oregon and Wash-
ington, Coleoptera and Hymenoptera 
(Formicidae) comprised 51.3% and 43.5% 
of the diet for B. b. boreas (Schonberger 
1945). In Boulder County, Colorado the B. 
b. boreas diet included 71.0% Hym-
enoptera (Formicidae) and 14.6% Co-
leoptera (Campbell 1970). In Inyo County, 
California Hymenoptera and Diptera com-
prised 82.4% and 10.6% of the diet for B. 
b. exsul(Schuierer 1961). Adult B. b. exsul 
averaged 21.0 food items per stomach 
(Livezey 1961). 

Calorimetric analyses revealed differ-
ences in the food value of selected arthro-
pod taxa. Although isopods (Armadillidium 
sp.) and scarabaeid beetles (Phyllophaga 
sp.) were dominant in fecal pellets (31.2% 
and 26.1%, respectively), they were not of 
comparable caloric value (Table 2). Iso-
pods and scarabaeids were calculated to 
represent 10.4% and 69.6% of the caloric  

intake, respectively. Differences in caloric 
value are attributed, in part, to the mineral 
(ash) content of exoskeletons (Table 3). 
Isopods have a much higher ash content 
than otherfood items (e.g., insects), hence 
they have a much lower caloric value. 

The assimilation efficiency (calories 
ingested not recovered in feces) is known 
to vary between arthropod taxa, decreas-
ing as the proportion of chitin in arthropod 
exoskeletons increases (Dimmitt and 
Ruibal 1980). Assimilation efficiencies 
were not quantified in the present study, 
but it is suspected that the assimilation 
efficiency for isopods may be much lower 
than that reported for other arthropods. 
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• 
NOTES ON AGGRESSIVE 

BEHAVIOR OF THE 
GOPHER TORTOISE 

Male tortoises of the genus Gopherus 
are frequently cited as attempting to over-
turn other males by prying them up with 
the gular extension of the plastron. Re-
view of the literature, however, reveals 
that interpretations are based on hearsay, 
personal communications, or observations 
of captives. No firsthand accounts of 
overturnings in the wild have been pub-
lished for any of thefour Gopherus species, 
with the possible exception of Grant (1936), 
who may have been watching captives. 
Here we report observations of fighting in 
wild and freshly caught male gopher tor-
toises (G. polyphemus), briefly review the 
literature, and discuss the consequences 
of overturning. 

On 8 January 1989 JPH and RK 
watched two male gopher tortoises fight-
ing in a sand firelane of Archbold Biologi-
cal Station, Highlands County, Florida. 
The encounter was already underway at 
1147 h EST when we found the animals 
and it concluded at 1218 h when the 
pursuing animal abandoned the chase. 
The tortoises did not, however, fight con-
tinuously during these 31 min, but rather 
stopped frequently. 

Three principal action patterns were 
used. (1) In the "push" the tortoises faced 
one another with heads retracted but not 
entirely within the shells. Each animal 
thrusted with its hindlimbs, resulting in 
both tortoises rising off the substrate ante-
riorly with the gular extension of the plas-
tron pressing firmly against some anterior 
part of the opponent. Because the fore-
legs were often dangling in the air, we 
concluded that the major thrust probably 
came from the hindlimbs. While the 
foreparts of their bodies were thus off the 
ground, the opponents actively moved the 
forefeet toward each other, but these 
motions rarely made contact. (2) "Jerk up" 
consisted of hooking the gular extension 
under the other animal (several times un-
der the anterior edge of its carapace) and 
jerking up suddenly. We could not deter-
mine exactly how the thrust of this upward 
jerk was effected, but it had to come 
almost entirely from the hindlimbs. If the 
opponent is anchored by its hindfeet and  

the thrust is obliquely upward (as opposed 
to being truly horizontal), then there will be 
a vertical vector component to the thrust. 
One tortoise succeeded in upturning its 
opponent in this way, but the opponent 
managed to stop the motion as it was on 
its side and about to roll on its back, and 
then eventually righted itself. (3) "Kick 
sand" occurred when the animals were 
head-to-tail, with the lead tortoise throw-
ing sand toward the face of the following 
animal. Kicking sand occurred when the 
tortoises were stationary, and also when 
one animal was retreating from its oppo-
nent during the final chase that ended the 
encounter. We were unable to see with 
certainty which limbs were used for kick-
ing sand because the kicking was done on 
the side away from us. However, the kick-
ing animal did end up with sand on its 
carapace (confirmed in our photographs), 
which suggests that the forelegs were 
used. 

Observations on gopher tortoises tem-
porarily held for marking and measuring at 
the Station by JNL further support the 
foregoing descriptions. On two occasions 
(23 July 1981 and 3 April 1982) one male 
was seen to overturn another during fight-
ing. On 26 March 1973 two captive males 
loose in a large laboratory room fought off 
and on all day. The tortoises engaged in 
pushing head-on with each animal rising 
anteriorly and appearing to try to get its 
gular process under the other's shell. 
Similar pushing and hooking with the gu-
lar extension was also directed toward the 
side of the opponent. Futhermore, the 
attacking tortoise often rose upon the hind 
quarters, with front quarters low, to better 
pry up on the other with the gular process. 
Fighting bouts lasted minutes, then 
stopped for a while, only to continue again. 

The earliest report of male fighting in 
Gopherus may be by Fletcher (1899), who 
described pushing and overturning in male 
gopher tortoises, but then added that the 
only fight he actually witnessed was be-
tween two (captive?) females, one of which 
killed the other. Carr (1952) found this and 
other claims of Fletcher to be preposter-
ous. Camp (1916) stated that captive 
desert tortoises (G. agassizii) ram one 
another with the gular projection, which 
does the opponent "no damage except 
sometimes to turn him upon his back." 
Miller (1932) reported similar findings in 
this species, also apparently in captives, 
and added that "the inverted foe is seldom 
left helpless...possibly his [the victor's] 
sportsmanship induces him to help his 
rival up so that they can enjoy another 
bout." Grant (1936) also reported pushing 
with the gular extension in desert tor- 

toises, in which the male "lifts and twists, 
often upsetting his antagonist," which may 
die in the sunlight if unable to right itself; 
this description suggests that the obser-
vations may have been made by the au-
thor himself, possibly on captive animals. 
In a popular article Cassell (1945) pro-
vided a similar description, later repeated 
by Pepper (1963) in the same magazine, 
the latter clearly based on captive ani-
mals. Legler and Webb (1961) reported 
ramming in captive Bolson tortoises (G. 
flavomarginatus). Rose (1970) conducted 
experiments with Texas tortoises (G. 
berlandien), presenting them with a plas-
ter model having chin-gland secretion (a 
mixture of fatty acids) smeared on it; 23 of 
37 captive males rammed the model and 
six turned it over. Not one of the foregoing 
reports is clearly based on first-hand ob-
servations in the wild, and several seem to 
be based on hearsay. 

Weaver (1970) reported seeing one G. 
berlandieri "attempting" to overturn an-
other (no details), but apparently did not 
witness an actual overturning. The only 
overturning documented was in a per-
sonal communication from K. G. Metocha, 
where the observer himself interrupted 
the fight and turned one tortoise over, 
which was then overturned again by the 
opponent as the tortoise was righting it-
self. 

The only unambiguous reports we have 
found of overturning in the wild are per-
sonal communications cited by Douglass 
(1976, 1986) for the gopher tortoise. He 
recounted some of JNL's observations 
(above) and added briefer reports by J. W. 
Lang, A. R. DeGange, and T. Allen and D. 
Austin. Each of these observers appar-
ently witnessed a wild tortoise overturn its 
opponent at least once. If the early reports 
can be believed, males of all four species 
of Gopherus ram the opponent with the 
gular extension and use it as a lever to 
overturn the opponent. 

Overturning of a tortoise can place it in 
serious thermoregulatory stress (Douglass 
and Layne 1978). If the animal cannot 
right itself it risks death, especially in direct 
sunlight where the radiation load is high. 
Although the gopher tortoise is active at 
the hottest times of day, two individuals 
died from thermal stress on summer after-
noons, one within 5 h (Douglass and Layne, 
1978). JNL has found that this species can 
sometimes right itself on a grassy sub-
strate but not in the loose sand of its 
natural habitat. Death resulting from ex-
posure to sunlight was also reported for G. 
berlandieri (Grant 1960), where an indi-
vidual died in 10 min at an air temperature 
of 39.4°C. Similarly, Ortenburger and 
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Ortenburger (1927) reported that all 
(number unspecified) G. agassizii in a cage 
completely exposed to the sunlight died 
within a day, and a tethered animal that 
got tangled and was unable to reach shade 
died before noon. 

Kicking sand appears never to have 
been reported before in fighting male 
Gopherus. Our observations of this act 
show it is not merely a consequence of 
rapid locomotion away from the opponent 
but is also done by stationary gopher 
tortoises. One of us (JNL) has observed 
sand kicking as a regularfeature of burrow 
maintenance by the entering gopher tor-
toise. This behavior was associated with 
tortoises being chased into their burrows 
when he (JNL) attempted to capture them 
for marking. He has the impression that 
the forefeet are always used for this pur-
pose. Thus, one action pattern (sand kick-
ing) is used in three contexts: burrow 
maintenance, predator repulsion, and in-
traspecific aggression. 
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NOTES ON EARLY SPRING 
PARASITES AND 

PATHOLOGIES OF 
OKLAHOMA Crotalus atrox 

A study of western diamondback rattle-
snakes, Crotalus atrox, collected in the 
spring of 1987 and 1988 during 
Oklahoma's rattlesnake round-ups pre-
sented an opportunity to examine para-
sites and pathologies of this species from 
three localities: Waurika (Jefferson Co.), 
Waynoka (Major Co.), and Okeene (Blaine 
Co.). 

METHODS 

Snakes sampled were collected within 
a 30-mile radius of each locality by area 
residents two weeks prior to the public 
event (at which time snakes may be 
brought from various localities). In 1988, 
viscera from 296 snakes (128 male:168  

female) were collected immediately as 
snakes were killed by decapitation, and 
were preserved at once by submerging in 
10% formalin. After formalin-fixation for 
several days, viscera were soaked for 24 
h in water, then transferredto 70% ethanol 
for storage. Viscera were referenced to 
previously weighed and measured (sev-
eral parameters) snakes by recovery of a 
numbered plastic tag inserted deeply into 
the esophagus of each live snake exam-
ined. In 1987, viscera from 60 (22:38) 
representative Waynoka snakes were 
similarly collected, but were not tag-refer-
enced to individual living snakes. 

Viscera were examined during the 
summers of 1987 and 1988. G-I tracts 
were slit lengthwise from the esophagus 
to the rectum, and macroscopically exam-
ined for parasites, pathologies, food, and 
fangs. Samples of tissue and gut contents 
for microscopic examination were removed 
and transferred to vials of ethanol. Gut 
contents samples were examined and 
photographed at 160x or 1000x magnifi-
cation using Kodacolor-200 film and a 
Zeiss "Standard-17" microscope with 
Contax RTS camera. Photos were printed 
to 86 X 125 mm size. Representative 
tissue samples were sectioned, stained, 
and examined at the Research Animal 
Diagnostic and Investigative Laboratory, 
College of Veterinary Medicine, Univ. of 
Missouri (Columbia) (Accession number 
003155-88). Parasite indications were 
observed in 41 snakes (11.5%), though as 
will be elaborated below not all of these 
can be unequivocally designated as para-
sites of C. atrox. All material is presently 
maintained in the University of Kansas 
Biology Teaching Collection. 

RESULTS 

Waurika. Results are summarized in 
Table 1. Pulmonary aspergillosis was evi-
dent as severe, diffuse interstitial and al-
veolar granuloma with numerous hyphae 
and terminal conidia. The multiple 
intraserosal trematode cysts recorded from 
a single male were clustered around the 
small intestine. A male (1220 mm SVL, 
1520 g) contained numerous pentastomid 
eggs, and 14 adults (Porocephaluscrotah) 
were observed in the lung (see Self and 
Kuntz 1967). 

Okeene. Results are summarized in 
Table 2. The intraserosal trematode cysts 
recorded were clustered primarily around 
the animals' small intestines and kidneys, 
but occasionally were found in the adja-
cent mesentery and the serosal surface of 
a fat body (one animal). The two males 
containing pentastomids [Porocephalus 
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crotali(see Self and Kuntz 1967)] were not 
equivalently infected. One (1168 mm SVL) 
contained 36 adult and subadult 
pentastomids in the lung; additional sub-
adults (ca. 20 mm) were also seen in the 
coelom and under the mesentery adja-
cent to the large intestine. Total weight of 
all pentastomids in this animal was 8.3 g. 
The other male (SVL not recorded) con-
tained one adult pentastomid (wt. 0.2 g) in 
its lung. 

Waynoka. Results are summarized in 
Table 3. Pentastomids [Porocephalus 
crotali (see Self and Kuntz 1967)] were 
recorded from two females. One of these 
(921 mm SVL) contained 26 pentastomids 
(adults and subadults-21 within the lung, 
4 attached to its serosal surface, and 1 
attached to a kidney). Weight of the 21 
from within the lung was 4.6 g. The other 
female (930 mm SVL) contained 25 
pentastomids (wt. 5.0 g) in the lung. 

Again, the multiple intraserosal trema-
tode cysts were found clustered mainly 
around the small intestine and adjacent 
coelom wall. Additionally (in one male) 
cysts were adherent to the gall bladder. 
The female containing trematode cysts 
was non-reproductive. An unidentified 
tapeworm was found in one snake. No 
pentastomid eggs were noted. 

Table 1. Waurika Summary. 

Viscera examined (m:f) 
Coccidians found in 
Pulmonary aspergillosis in 
Trematode 

ova (m:f) 
cysts (m:f) 

Pentastomid 
ova and/or 
adults/subadults (m:f) 

Pinworm eggs 

Table 2. Okeene Summary. 

Viscera examined (m:f) 
Coccidians found in 
Trematode 

ova (m:f) 
cysts (m:f) 

Pentastomid 
ova and/or 
adults/subadults (m:f) 

137 

105 

(78:59) 
12 
7 

2 (1:1) 
1 	(1:0) 

1 	(1:0) 
1 

(63:42) 
11 

2 (2:0) 
10 (9:1) 

2 (2:0) 

Table 3. Waynoka Summary. 

Viscera examined (m:f) 60[1987] (38:" 
92[1988] (52: ,....) 

Coccidians found in 9 (1988) 
Pulmonaryaspergillosis in (m:f) 

2 (2:0) (1987) 
Trematode 

ova (m:f) 	 2 (1:1) 
cysts (m:f) 	 5 (4:1) 

Pentastomid 
ova and/or 
adults/subadults (m:f) 	2 (0:2) 

Unidentified tapeworm segments 	1 

DISCUSSION 

The Order Coccidia contains 25 gen-
era (Hammond and Long 1973; Olsen 
1986), two of which are lsospora (oocysts 
with two sporocysts, each containing four 
sporozoites) and Eimeria (oocysts with four 
sporocysts, each containing two sporo-
zoites). lsospora is common in reptiles 
and Eimeria is quite common in mam-
mals, and is not uncommon in snakes. 
Unfortunately, formalin fixation of the vis-
cera made it impossible to distinguish 
between oocysts of these coccidial gen-
era. Therefore it is not possible to accu-
rately determine the percent of snakes 
that were infected with lsospora. Several 
viperid–murid life cycles have been dem-
onstrated for coccidians (see Wacha and 
Christiansen 1982; Haefner and Frank 
1984; Upton and Barnard 1988), so this is 
not unexpected. 

Pentastomid ova were found in Okeene 
and Waurika snakes, but none was found 
in Waynoka snakes. Waurika is located in 
south-central Oklahoma, whereas the 
other two localities are north-central. It is 
therefore unlikely that this difference is 
meaningful. Adult pentastomids were ob-
served in one Waurika snake (male), two 
Okeene snakes (male), and two Waynoka 
snakes (female). Pentastomids are not 
uncommon parasites of snakes, and fairly 
large infestations seem not to cause host 
debilitation (Self and Kuntz 1967; Self 
1969; Cooper 1984). 

Intraserosal trematode cysts (Hoff et 
al. 1984) were identified almost exclu-
sively from males (14 of 16 instances); of 
the two females, one was non-reproduc-
tive. The most common site for these 
cysts was the serosal surface of the small 
intestine. Trematode ova were found in 
seven animals (five of them male; one 
female was non-reproductive). Lyon 
(1986) documented helminths from six 
Idaho lizard species, two genera of which 
(Crotaphytus and Cnemidophorus) are  

potential prey of Oklahoma C. atrox. If 
lizards are part of the life cycle of these 
parasites in Oklahoma (a likely assump-
tion), our data would indicate differential 
predation by the sexes of C. atrox in late 
summer and fall. 

Keenlyne (1972) reported differences 
in the summer feeding behavior of gravid 
female (versus male and non-reproduc-
tive female) Crotalus horridus in Wiscon-
sin. Gravid females did not feed during the 
later stages of embryogenesis. As re-
ported separately Fitch and Pisani, in 
press), most of the female C. atrox in the 
populations reported here seem to follow 
an annual reproductive cycle. If reproduc-
tive females of this species follow the 
observed pattern of its congener (a pat-
tern also reported for gravid Agkistrodon 
contortrix; Fitch and Shirer 1971), this 
could explain the observed differential 
trematode parasitism. 

We additionally offer another possible, 
though conjectural, hypothesis for this 
observation. It is probable that the two 
lizard genera mentioned above commence 
fall dormancy earlier than does C. atrox, 
and that some individuals may select hi-
bernation sites around C. atrox den sites. 
If male rattlesnakes return to den sites 
earlier than females, they may consume 
these lizards as their final fall meals, ren-
dering them more susceptible to trema-
tode infection. These two hypotheses are 
not mutually exclusive. 

Finally, it is also conceivable that our 
observed ratio is a statistical artifact of the 
small percent of snakes overall that were 
recorded with pathologies. While the total 
number of snakes with pathologies is small, 
the strong bias observed is nonetheless 
interesting in light of the foregoing. 

Pulmonary aspergillosis was seen in 
nine snakes from Waurika and Waynoka, 
but in none from Okeene. As remarked 
above for pentastomids, we feel this local-
ity difference is not meaningful. 

These findings are presented with the 
intent of providing a spring reference point 
for f urther and more detailed work. The life 
history of Crotalus atrox is not well known, 
and it would be instructive to follow the 
parasite cycle of this species through sev-
eral years (a project we are presently not 
in a position to pursue). 
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THE FIRST 
REINTRODUCTION OF 

BLACK CAIMAN, 
Melanosuchus niger, INTO 

THE WILD 

The black caiman (Melanosuchus niger) 
is a large crocodilian found throughout the 
Amazon River basin, the upper Essequibo 
and Berbice drainages in Guyana, and in 
coastal French Guiana. Owing to exten-
sive commercial hide hunting which be-
gan in the 1940s, the black caiman has 



suffered a dramatic decline in numbers 
and today is one of the most endangered 
of the New World crocodilians. Today, 
black caiman principally remain in small 
isolated populations and have been extir-
pated or are very rare over much of their 
former distribution (Plotkin et al. 1983). 
Other than the legal prohibition of hunting, 
which rarely has proven effective, virtually 
no conservation measures have been ini-
tiated in any of the countries where this 
species is found (Groombridge 1982). In 
Bolivia, the populations of black caiman 
have been described as being in danger of 
extinction (King and Videz-Roca 1989). 

In 1989, a group of captive blackcaiman 
that were being maintained on the Haci-
enda El Caiman in northern Bolivia was 
offered for use in conservation programs. 
The black caiman on the hacienda had 
been collected during the late 1970s from 
the vicinity of Santa Rosa, Reyes and San 
Borja in the Bolivian Beni region. They 
were intended to form a breeding nucleus 
for a commercial farming operation. How-
ever, due to poor breeding success and 
financial difficulties, the owners were un-
able to keep the entire group and offered 
to donate a portion of the animals for a 
restocking project. 

In August 1989, the German organiza-
tion Aktionsgemeinschaft Artenschutz 
(AGA) offered financial support to trans-
port the caiman for release back into the 
wild. The organization of the program in 
Bolivia was undertaken by the Asociaci6n 
Boliviana Pro-Defensa de la Naturaleza 
(PRODENA). The Beni Biological Station, 
located in the Beni Department ca. 50 km 
east of San Borja, was chosen as a re-
lease site because it offered the best 
chances for protecting and monitoring the 
caiman after release. The area also pro-
vided an abundance of good habitat and 
was where some of the Melanosuchus 
stock kept on the Hacienda El Caiman 
originally came from. 

The caiman were released in 
Normandin lagoon, a large (ca. 578 ha), 
shallow lagoon located close to the main 
biological station headquarters. Other re-
lease sites were considered to be unsuit-
able because of the possibility that natural 
black caiman populations may have been 
present and, without pre-release data from 
these lagoons, the subsequent conserva-
tion benefits of the release program could 
not be determined. Furthermore, the pos-
sibility of introducing unknown pathogens 
from the captive animals into the wild 
population had to be considered. 
Normandin lagoon was chosen because 
of its proximity to the park headquarters, 
facilitating control and population moni- 

toring operations, and because the 
lagoon's population of Caiman crocodilus 
yacare had been well studied over a three 
year period immediately prior to the 
planned release of Melanosuchus. 

The operation began on 26 June 1990 
on the Hacienda El Caiman. Twenty-five 
adult and subadult caiman (1.5 - 2.9 m 
long; 6 males and 19 females) and eleven 
hatchling and yearling caiman were cap-
tured, measured, and marked (monel foot 
tags and tail scute notching). 

All the caiman except the hatchlings 
and yearlings were released in Normandin 
lagoon on 3-4 July 1990. Apart from a few 
minor scrapes, all caiman appeared to be 
in excellent shape when turned loose. 
Within days of the release the first noctur-
nal survey was conducted to begin the 
monitoring effort. Continued monitoring of 
Normandin lagoon will be conducted by 
personnel of the Beni Biological Station. 
Population trends of both Caiman 
crocodilus yacareand Melanosuchus niger 
will be determined, and there will be inten-
sive nest monitoring during the reproduc-
tive season (late October to early March). 

The hatchling and yearling 
Melanosuchus were placed in a small 
artificial lagoon at the Biological Station 
headquarters. They will be reared there 
until they reach a length of ca. 1 m and 
then released into the wild. 

This reintroduction effort demonstrates 
the increasing interest of a number of 
Bolivian institutions in addressing the 
country's wildlife conservation problems. 
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TECHNIQUES 

 

IDENTIFYING INDIVIDUAL 
SPOTTED SALAMANDERS 

BY SPOT PATTERN 

 

Conventional marking techniques for 
amphibians are not considered adequate 
for salamanders (Ferner 1979). Since 
Ferner's summary the only new marking 
technique that has been proposed for 
salamanders is that of fluorescent mark-
ing (Taylor and Deegan 1982; Nishikawa 
and Service 1988). This technique indi-
vidually marks salamanders, but the 
markings usually do not last longer than a 
year (Nishikawa and Service 1988). 

This paper describes a technique in 
which individual spotted salamanders 
(Ambystoma maculatum) can be recog-
nized by their spot pattern. The spot pat-
tern is described by the number of spots 
on defined areas of the animal, eliminat-
ing the need for drawings or photographs. 
For this technique to be valid, each 
salamander must have a unique spotting 
pattern and its pattern must not change 
ontogenetically. The advantages of using 
natural variation to identify individuals are 
that salamanders are not damaged in any 
way and that individuals can always be 
recognized once the spot patterns are 
recorded. These data can also provide 
detailed information on the natural varia-
tion of spot numbers. 

In this identification technique, all indi-
viduals with the same "head patterns" are 
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classified in a single group. This divides 
similar-looking salamanders into man-
ageable groups. Individuals with the same 
head pattern can be further classified by 
the snout-vent spot counts, "neck" spot 
counts, and sex. The head pattern is de-
scribed by summing spot numbers on four 
regions of the head. The four regions of 
the head are formed by the gular fold, the 
fold between the angle of the jaws, and an 
imaginary line drawn down the center of 
the head. The "neck" area is between the 
gular fold and the first costal groove pos-
terior to the forelimbs. The sum of spots on 
the left and right side of this neck area are 
recorded. The snout-vent spot counts are 
from the tip of the snout to the posterior 
end of the cloaca; the sum of the left and 
right sides is recorded. 

The method used to describe spots in 
between two regions (e.g., between the 
"head" and "neck," or in the center of the 
"head,""neck," or S-V regions) is by count-
ing that spot as 1/2 in each of the regions. 
This datum is important to record, be-
cause it rarely occurs and is usually dis-
tinctive to the individual. The only excep-
tion to this rule is when a spot overlaps 
from the snout-vent area onto the tail; then 
the whole spot is counted as one in the 
snout-vent count. This is done because 
spots commonly overlap those two re-
gions. 

This technique was tested with two 
populations of spotted salamanders in 
Massachusetts. Of 174 individual 
salamanders caught at a site in Lenox , 
97% could be identified using the system 
of spot counting; drawings and photo-
graphs of each specimen served as a 
reference. Of 70 adult individuals caught 
leaving a pond in Westport, 97% were 
individually unique as determined by this 
technique. 

To help determine whether or not a 
salamander is a recapture, spot data 
should be organized in a notebook with a 
separate page for head pattern. Orga-
nized this way, many oddly patterned indi-
viduals are isolated and individuals with 
common patterns are divided into man-
ageable groups. For example, the 174 
individuals of the Lenox population showed 
47 different head patterns; 27 individuals 
(15%) had unique head patterns. The 
most common head pattern was shared 
by 21 individuals. The data can also be 
entered into DBase (or other programs) 
and sorted to determine recaptures. 

The technique described here is a time-
efficient way to describe spot patterns and 
successfully identified 97% of the indi-
viduals in a population. Subjectivity is 
eliminated in describing spot patterns be- 

cause only numbers of spots are used. If 
the spotting pattern does not change on-
togenetically once an "adult" spot pattern 
is established, then an individual can be 
recognized throughout its life. Using pat-
terns to identify salamanders also pro-
vides detailed information useful in de-
scribing intra- and inter-population varia-
tion. 
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AN IMPROVED LABORA- 
TORY APPARATUS FOR 
EXAMINING THERMAL 

PREFERENCES OF 
REPTILES 

Studies of the thermal preferences of 
animals often require a consistent and 
predictable laboratory thermal gradient. 
Although several equipment designs have 
been described for use with reptiles (e.g., 
Dial 1975; Gregory et al. 1982), most 
produce temperature gradients that may 
be difficult to control or maintain. This 
paper describes an apparatus that uses 
circulating hot and cold water to generate 
an easily controlled and consistent tem-
perature range for examining laboratory 
thermal preferences of reptiles. The de-
sign is similar to that described in the 
botanical literature (Cannefax 1962; 
Wagner 1967; Barbour and Racine 1967; 

Colosi 1975). An apparatus that provides 
the same and non-variable temperature 
range may be important for repeated ex-
periments. Constant temperatures may 
also be important to certain experimental 
designs where it may not be possible to 
measure body temperature. For example, 
Lutterschmidt and Reinert (1990) mea-
sured substrate temperature to avoid 
physioloigcal responses resulting from the 
effects of surgically implanted transmit-
ters or disturbance of reptiles by cloacal 
probing. 

The gradient of this apparatus is gener-
ated by heated and refrigerated circula-
tory water baths (Cole Parmer) attached 
to opposite ends of a 152 x 30 x 2.54 cm 
solid aluminum plate. The plate has two 
grooves cut into the underside (3cm apart) 
along the width of the plate at each end. 
Copper tubing is inserted into these 
grooves for the circulation of water. This 
arrangement of tubing allows the circula-
tion of water to flow in opposite directions 
(across the width of the plate) to generate 
a constant temperature from front to back 
and a continuous gradient along the plate 
(Fig. 1). 

A wooden frame with a thin sheet of 
aluminum attached to the bottom side 
(resting on the aluminum plate) may serve 
as a base and container to hold the gravel 
substrate (Fig. 2). A wooden box (cage) of 
dimensions 148 x 30 x 31 cm fits snugly 
into this wooden frame. The wooden cage 
has small circular access ports (diameter 
of 8 cm is suggested) cut into one of the 
length sides. The ports have covers which 
may be swung open for easy access with 
a thermistor probe to obtain substrate 
temperatures without disturbing the rep-
tile. A wooden and screened top is hinged 
to the wooden cage (Fig. 2). A light source 
may be suspended above the gradient to 
provide a uniform light intensity through-
out the gradient (Justy and Mallory 1985). 
This entire apparatus (except circulatory 
baths) is housed within a larger insulated 
wooden box to eliminate temperature 
changes as a result of ambient tempera-
ture variation. This structure can be lined 
with styrofoam or fiberglass insulation. 

Some studies of reptilian thermal biol-
ogy (e.g., Stewart 1965; Kitchell 1969; 
Geffen and McClung 1981) have used 
thermal gradients produced by heat lamps 
and dry ice. Thermal gradients generated 
by such methods may be easily influ-
enced by ambient temperature fluctuation 
if the gradient is not well insulated. In 
addition, insulation of a gradient that uses 
heat lamps and dry ice may be difficult, it 
not impossible, because of its design. A 
thermal gradient that uses dry ice to gen- 
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erate the lower temperatures may also 
require much maintenance. Conversely, 
gradients that use heated and refrigerated 
circulatory baths may easily maintain de-
sired temperatures for long periods of 
time with little maintenance. 

Daily readings of the apparatus de-
scribed here showed stable substrate 
temperatures along the gradient for ca. 
two months of data collection. The mean 
temperatures (n = 52) at the warm end, 
middle, and cool end were 45.8°C (SE = 
0.143), 29.6°C (SE = 0.145), and 14.7°C 
(SE = 0.151), respectively. Temperature 
settings of the heated and refrigerated 

Figure 2. Thermal Gradient. 
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circulatory baths were ca. 80.0'C and 
5.0°C, respectively. The difference in 
temperature between the gravel substrate 
and the water or methanol-water mixture 
(in circulatory baths) is due to inefficiency 
in conduction. However, once water tem-
perature is adjusted to generate desired 
substrate temperatures, the gradient tem-
perature range will remain relatively con-
stant even with moderate variation in 
ambient temperature 

The thermal apparatus described in 
this paper may be a preferred design for 
long-term studies of reptilian thermal biol-
ogy. It may provide a non-variable and 
continuous thermal gradient for almost 
any biological temperature range, de-
pending on limitations of circulatory baths. 
However, this apparatus has an important 
disadvantage of expense. Gregory et al. 
(1982) describe a well designed thermal 
gradient (which uses heat lamps and dry 
ice) with an expected cost of $1600. The 
gradient described in this paper is consid-
erably more expensive, ranging from 
$2500 and $4400, due to the cost of two 
circulatory baths. 
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ters upon the temperature preference Table 1. Movement and activity areas of Bufo americanus between June-September 

of the northern water snake, Nerodia 
sipedon sipedon. 	Herpetologica 

1988. 

Transmitter Unidirectional Activity 46(1):39-42. 
Stewart, G. R. 1965. Thermal ecology of Toad Mass Mass as % of Monitoring Movements Area(s) 

the garter snakes Thamnophis sirtalis 
concinnus (Hallowell) and Thamnophis 
ordinoides 	(Baird 	and 	Girard). 

No. Sex (9) Body Mass Period (m) 
(m2) 

Herpetologica 21:81-102. 004 F 48 4.8 8/14-9/7 12.3 303' 

Wagner, R. H. 	1967. 	Applications of a 
thermal gradient bar to the study of 
germination patterns in successional 
herbs. Amer. Midl. Natur. 77:86-92. 

030 

195 

M 

M 

36 

32 

5.4 

6.5 

8/24-9/16 

8/24-9/7 

83/73 

63 

1/38 

1.5 

WILLIAM I. LUTTERSCHMIDT 333 M 28 7.1 8/15-8/26 101 64 
Department of Biological Sciences 
Southeastern Louisiana University 347 F 50 4.5 6/16-7/1 205/165 1/1 
P.O. Box 814 
Hammond, Louisiana 70402, USA 	• 534 F 43 4.8 8/24-9/16 59 37 

*excluded from calculation of mean activity area. 

A RADIOTELEMETRY IM- 
PLANT TECHNIQUE FOR 

USE WITH Bufo americanus 

Tracking amphibians via radiotelem-
etry has been hindered because of the 
small size of many species and difficulties 
in attaching a transmitter. A rubber har-
ness has been used with Bufo bufo (van 
Nuland and Claus 1981) and a Velcro® 
sew-on with Rana palustris (Johnson 1984) 
but my efforts to duplicate both methods 
with Bufo americanus were unsuccessful. 
Despite several design changes in the 
method of van Nuland and Claus (1981), 
skin abrasion around the limbs and ani-
mals slipping out of the harness were 
problems. A harness made of girdle mate-
rial (Kingsmill 1990) may resolve these 
problems. The sew-on Velcro® method 
(Johnson 1984) involves sewing a piece 
of Velcro® to the dorsum of the animal. In 
addition to being traumatic for toads, this 
method resulted in bacterial/fungal infec-
tions under the Velcro® patch. 

Reported herein is a surgical implant 
technique for toads which overcomes the 
problems of external attachment but is 
subject to limitations on size of the trans-
mitter and the ability of the incision to heal. 
The procedure probably has limited appli-
cation to frogs because of their thinner 
skin. 

Internal loop SM1 transmitters weigh-
ing 0.06 g were purchased from AVM 
Instrument Company, Ltd. (2356 Research 
Drive, Livermore, California 94550) and 
used with either a mercury (Hg312) or 
lithium (Li803) battery depending on the  

mass of the animal. The battery-transmit-
ter units were assembled so as to mini-
mize the height of the package. The as-
semblage was first coated with a 1:1 mix-
ture of paraffin-bee's wax to facilitate bat-
tery replacement, then two thin layers of 
dental acrylic and a coat of bee's wax. The 
final package had a mass of 1.8 - 2.3 g. 
Individual toads were anesthetized in 
0.01% MS-122 (tricaine methanesulfonate) 
for 15-20 minutes. After washing the lat-
eral-abdominal area with disinfectant 
(Betadine® and alcohol), a 15-20 mm lon-
gitudinal incision was made through the 
skin 1-2 cm left (or right) of the vertebral 
column. The anterior end of the incision 
was at a level approximately half way 
down the vertebral column. The transmit-
ter was soaked in ethanol for 30 minutes, 
rinsed in sterile distilled water and in-
serted I.P. The incision was sutured. After 
applying more disinfectant, several layers 
of New Skin® (New Skin Company, Cody, 
Wyoming 82414) were sprayed on the 
incision to facilitate healing. Within 24 h, 
individuals were returned to the point of 
capture. 

Six individuals (Table 1) were moni-
tored with a LAl2-DS receiver (AVM In-
strument Co. Ltd.) for 12-25 days between 
June-September 1988. Monitoring was 
continuous during the first two hours, then 
every six hours during the first two days 
and once every 24 hoursthereafter. Areas 
of activity were calculated by the minimum 
polygon method (Jennrich and Turner 
1969). 

Incisions healed completely in five of 
the six animals, and these individuals were 
monitored until the signal was lost orto the 
point of calculated maximum battery life. 

The incision on the sixth animal abscessed 
around the 10th day due apparently to 
improper suturing and the transmitter was 
removed. When monitoring terminated, 
the transmitters were removed, the inci-
sions closed, and the animals released. 

All six toads undertook initial move-
ments of 12 - 205 m within 24 h, usually 
during the first 2 h of darkness. The move-
ment was generally unidirectional with 
one or two shifts of 10-30°. Five of the six 
toads then established a small activity 
area of 1 - 64 m 2  (mean = 20.5 m 2 , S.E. = 
9.7, Table 1.). Three of these five toads 
remained in the activity area throughout 
the monitoring period. Two toads (#030, 
#347) undertook second unidirectional 
movements of 273 and 165 m seven days 
later, and established a new area of activ-
ity. The sixth toad (#004), made a series of 
circular movements within an area of 303 
m 2  centered around the point of capture. 
The habitat of toad #004 was along a 
vegetated rocky bluff overlooking Lake 
Superior and differed from the wooded 
terrain of the other five toads. Because of 
the locality and comparatively large area 
traversed by toad #004, it was not in-
cluded in calculations of mean activity 
area. 

It is difficult to assess the total behav-
ioral or physiological effect of the transmit-
ter on the animal. Due to the looseness of 
the skin, the transmitter was not visible 
and did not protrude against the skin. 
Transmitters were removed from four of 
the six animals at the end of monitoring 
and all four individuals appeared healthy 
and had not lost weight. The distances of 
movement suggest little effect, but there 
are no valid comparative data. 
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COPING WITH 
DEHYDRATION OF 
TRAPPED TERRES- 

TRIAL ANURANS 

One convenient way of sampling ter-
restrial anurans is to capture them in fun-
nel traps placed alongside a drift fence 
(Campbell and Christman 1982; Clawson 
et al. 1984). Depending on how often the 
traps are checked, it is possible that a 
captured amphibian would dehydrate and 
die inside the trap. One way to minimize  

such mortality is to provide shade by plac-
ing forest litter on top of the funnel traps. 
Still, if the trap lines are not checked at 
frequent intervals, mortality is a strong 
possibility. 

A study of a wood frog (Rana sylvatica) 
population in a mixed woodland habitat 
(dominated by Acer rubrum and Betula 
populifolia) near Trois-Rivieres, Quebec 
(46° 20' N 72° 34' E), was conducted in 
April 1991. Air temperature averaged ca. 
10°C during the study. Drift fences were 
positioned so as to intercept frogs in their 
movements to a temporary pool. 

The traps were checked and emptied 
daily at 0900, 1500, and 2100 h. During 
each trap visit, litter and top soil of the 
surrounding forest was placed on the sides 
and top of the traps, and drenched with 
water. Despite these measures, many 
specimens died or exhibited signs of de-
hydration. 

For the next three days of trapping, I 
placed a piece of commercial multi-pur-
pose sponge (ca. 10 x 5 x 7 cm) soaked 
with pond water in each funnel trap. 
Sponges remained moist for ca. 48 h after 
initial soaking, despite generally clear, 
sunny conditions. During the 72 h period 
in which sponges were used, I saw no 
evidence of thermal stress or dehydration 
in captured frogs. In one trap particularly 
exposed to the sun, I observed a frog with 
its urostyle surface in contact with the 
sponge. Roth (1973) and Christensen 
(1974) showed that the ventral pelvic in-
tegument is more vascularized in terres- 

trial than in semiaquatic anurans. Pre-
sumably, this difference facilitates the 
uptake of water from the substrate by 
terrestrial species. 
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Prepublication Announcement 

REPRODUCTIVE CYCLES IN LIZARDS AND SNAKES 

Henry S. Fitch 
A limited second printing of this long out-of-print classic is being offered at a special pre-publication price. Fitch's book, 
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HERPETOLOGICAL 
HUSBANDRY 

HUSBANDRY AND PROPA- 
GATION OF THE RADDE'S 
VIPER Vipera raddei raddei 

BOETT 

The Radde's viper (Vipera raddei 
raddei) is found in Armenia and the 
Nakhichevan region of the Soviet Union, 
as well as adjacent parts of Turkey and 
northwestern Iran. The species is included 
in the Red Data Book of the IUCN and the 
USSR. Information on the habitat and 
ecology of V. r. raddei in Armenia has 
been published (Bozhansky and 
Kudrjavtsev 1986). 

Limited success has been achieved in 
the captive breeding of this species in the 
Soviet Union. Successful breeding oc-
curred at the Laboratory of the Institute of 
Zoology of the Academy of Science of 
Armenia (Agasyan 1985) and the Khar'kov 
Zoo (Strelkov 1986a, b). General informa-
tion on the breeding of Radde's viper in 
the USSR will soon be available 
(Kudrjavtsev and Mamet, in press). 

METHODS 

In recent years the snakes were main-
tained separately in terrariums measuring 
70 X 60 X 60 cm. For mating they were 
placed together in a larger terrarium (140 
X 60 X 60 cm), with a 10-12 mm thick 
substrate of fine gravel, and shelters of 
pieces of bark or plywood. Some bigger 
rocks were placed in the cage to assist 
shedding. The temperature was main-
tained at 25-32°C, under the heater about 
35°C, depending on room temperature. A 
humidity chamber with moist sphagnum 
was placed in the cool corner. In the fall, 
during preparation for artificial hiberna-
tion, temperature at night occasionally 
dropped to 18° C. Food consisted of labo-
ratory mice, with vitamins added as nec-
essary: B-complex (0.4-0.8 ml/kg), some-
times Nutrobal (Vetark Products Ltd.). On 
rare occasions the largest specimens ac-
cepted young chickens. Artificial hiberna-
tion usually lasted from early November 
until February (in 1989-1990: from 1 No-
vember until 1 February); specimens were 
maintained at 10-12°C. 

The loss of weight in snakes during 
hibernation ranged between 0.5 and 4%  

of their original weight (no correlation be-
tween the sex and weight loss was ob-
served). All snakes fed the day after emer-
gence from hibernation. In the group of 
four snakes (two males and two females), 
1990 matings after hibernation were re-
corded as follows: male #1 and female #1 
—27 February; male #2 and female #1 —
4 March; and male #1 and female #2 — 10 
March. These matings were followed by 
periods of heavy feeding. The females 
refused food as follows: female #1 — 28 
March, female #2 — 4 April. Female #1 
gave birth on 3 June to one live young (TL 
—243 mm, SVL-223 mm; mass-9.96 g) 
and three infertile masses. Female #2 
gave birth on 27 May to three young (TL —
249 mm, SVL — 228 mm; TL — 218 mm, 
SVL — 200 mm; TL-233 mm, SVL — 210 
mm; and masses — 10.36 g, 8.26 g and 
9.06 g, respectively) and two infertile 
masses. 

The young discarded the membranes 
in which they had been born within the first 
hours after birth. The first shedding took 
place during the first eight days of life. 
After the first shed two young started 
feeding on newborn mice; the other two 
refused food, and have consequently been 
force-fed, using newborn mice. 

All four young snakes survived and as 
of 14 January 1991 measured as follows: 
TL — 287 mm, SVL — 265 mm, mass —
17.00 g (born to female #1; TL — 365 mm, 
SVL — 335 mm, mass — 25.30 g; TL — 226 
mm, SVL — 210 mm, mass —7.75 g; TL — 
257 mm, SVL — 235 mm, mass — 9.75 g 
(born to female #2). All the young are 
listed in the same order as above, the two 
latter animals being those force-fed. 
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LIFE HISTORY NOTES 

See Herp. Review 22(2) for authors instruc-
tions. 

ANURA 

PHRYNOHYAS HEBES (NCN). 
FEEDING. Although largely feeding on 
invertebrates, occasionally frogs prey on 
representatives from all vertebrate classes. 
Here we report on the hylid frog, 
Phrynohyas hebes, feeding on a bat in the 
Pantanal (Santa Ines Ranch, Pocone, 
Mato Grosso, southwestern Brasil), on 30 
May 1989. This frog is sometimes referred 
to as P. venulosa or P. v. hebes (Lutz 1973. 
Brazilian Species of Hyla. Univ. Texas 
Press, Austin, 260 pp.). The frog, an adult 
female (85.2 mm SVL), was found inac-
tive at ca. 1500 h under the cover of a 
water-filled reservoir (5001), ca. 2 m above 
ground. Shortly after collection the frog 
regurgitated a bolus of hair, bones, and a 
complete skull of the vespertilionid bat, 
Myotis nigricans. 

In the Pantanal P. hebesshelters in tree 
cavities and crevices (pers. obs.), and 
probably the frogs share these shelters 
with bats. This habit would enhance the 
possibility of small bats being preyed on 
by P. hebes. Identifications of the frog and 
the bat were verified by I. Sazima. The 
frog is deposited in the Universidade 
Estadual de Campinas, Sao Paulo, Brasil 
(ZUEC 9001). 

We thank C. F. B. Haddad for reading 
this note, and 0. Cid for facilities at the 
Santa Ines Ranch. 

Submitted 	by 	CHRISTINE 
STRUSSMAN, Caixa Postal 1430, 78000 
Cuiaba, Mato Grosso, Brasil, and IVAN 
SAZIMA, Departamento de Zoologia, 
Universidade Estadual de Campinas, 
13081 Campinas, Sao Paulo, Brasil • 

TESTUDINES 

APALONE SPINIFERA SPINIFERA 
(Eastern Spiny Softshell). PATTERN DI-
MORPHISM. Although it is well known 
that sexual dimorphism in carapacial pat-
tern occurs in adult A. s. spinifera (Ernst 

and Barbour 1972. Turtles of the United 
States, Univ. Kentucky Press, Lexington, 
347 pp.), the timing of the onset of these 
pattern differences is apparently unknown. 
The typical juvenile pattern of large, thick-
bordered black carapacial ocelli is replaced 
in females as growth proceeds by a 

blotched pattern of lichen-like figures 
(Webb 1962. Univ. Kansas Publ. Mus. 
Nat. Hist. 13:429-611). Webb also indi-
cated that one preserved A. s. aspera 
hatchling (PL = 3.5 cm) he examined had 
a blotched pattern; and the largest fe-
males that did not show any evidence of 
mottling were two aspera having PL = 7.6 
and 8.0 cm. 

Figure 1. Carapacial pattern in three young 
Apalone s. spinifera. Lower left specimen (CL = 
56.4 mm) shows smudgy halos while lower 
right individual (CL = 77.2 mm) shows the 
mottling which develops subsequently in juve-
nile females. Upper left specimen (CL = 60.7 
mm) demonstrates the typical hatchling/male 
pattern. 

During the course of life history studies 
of A. s. spinifera in the vicinity of the 
Lamoille River, Chittenden County, Ver-
mont in 1990, I examined about 60 live 
hatchlings and did not note a blotched 
pattern on any of them, i.e., they all had 
the typical juvenile pattern of ocelli. How-
ever, in connection with a subsequent 
experimental headstart (captive rearing 
for release) program, I observed six 
spinifera for nearly four months 
posthatching. All were fed a diet of chopped 
earthworms, live brine shrimp, bits of scal-
lop meat, pieces of raw shrimp, and small 
freeze-dried Euphausia pacifica (Pacific 
plankton, Wardley'sThl ). Mean dimensions 
(in mm, ranges in parentheses) of these 
six young at hatching were CL = 39.4 (37.7 
- 40.8) and PL = 28.4 (26.9 - 29.3). Aver-
age live mass was 7.53 g (6.70 - 8.71). 

Two of the six individuals developed 
the blotched pattern typical of females. 
The first indication of mottling (the devel-
opment of a smudgy halo around each 
ocellus) was noted when these two young  

had attained a CL of roughly 52 mm and a 
PL of ca. 36 mm (see lower left specimen, 
Fig. 1). As growth proceeded, the dark 
pigmentation spread out to eventually 
produce the mottled pattern evident in the 
largest specimen shown in Fig. 1. The 
acquisition of the blotched pattern in very 
young females is obviously not correlated 
with attainment of sexual maturity (Webb 
op. cit.). The development of such early 
color/pattern dimorphism is surprising and 
represents another unusual facet in the 
ontogeny of Apalone, perhaps in some 
way related to the genetic control of sex 
determination in this genus (Vogt and Bull 
1982. Copeia 1982(3):699-700). 

This project was funded by the State of 
Vermont as a cooperative venture be-
tween the Nongame & Natural Heritage 
Program, Vermont Fish & Wildlife Depart-
ment and Wetlands & Wildlife Associates. 

CARETTA CARETTA (Loggerhead). 
PREDATION. The anterior region of a 
Galeocerdo cuvieri (tiger shark) washed 
ashore on Georgia's St. Catherine's Is-
land on July 26, 1990. The intact region 
measured 122 cm from anterior tip to just 
posterior of the gills, and the diameter of 
the jaws exceeded 55 cm. Using these 
measurements, the shark's length was 
estimated to be approximately 5 m. Stom-
ach contents included two specimens of 
Callinectes sapidus (blue crab), one 
unidentified shark, feathers and beak of 
one Pelecanus occidentalis (brown peli-
can), and the intact carcass of a Caretta 
caretta (loggerhead). The carapace of the 
turtle was 47.50 cm long and 49.50 cm 
wide (curved measurement). 

Shark predation of sea turtles is com-
mon but difficult to document. Dodd (1988. 
U.S. Fish and Wildl. Serv. Biol. Rep. 
88(14):110 pp.) lists eight occurrences of 
Galeocerdo predation on Caretta world-
wide. This discovery is the first documen-
tation of such predation in Georgia wa-
ters. 

Submitted by PARKS SMALL, 1850 
Sand Dollar Lane, Vero Beach, Florida, 
32963, USA and TYRONE RAGAN, 610 
N. Lumpkin St., Cuthbert, Georgia, 31740, 
USA. • 

Submitted by TERRY E. GRAHAM, 
• Department of Natural & Earth Sciences, 

Worcester State College, Worcester, 
Massachusetts 01602, USA, and Wet-
lands & Wildlife Associates, 209 
Pommagussatt Road, Rutland, Massa-
chusetts 01543, USA • 
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CLEMMYS INSCULPTA (Wood Turtle). 
CLEANING SYMBIOSIS. Mutualistic re-
lationships in which one species cleans 
algae or ectoparasites from another are 
well known between fishes, and between 
reef fishes and sea turtles. J. Brockmann 
(pers. comm.) has seen freshwater fishes 
nibbling at large, stationary, algae-cov-
ered Pseudemys turtles in Silver Springs, 
Florida, but the turtles were evidently not 
presenting themselves to the fishes and 
simply resembled lumps of algae-covered 
substrate. There are several reports of 
freshwater turtles eating algae or skin 
from other individuals (Lotze 1963. 
Aquarien Terr. 16:220-221; Meshaka 
1988. Herpetol. Rev. 19:88; Moll and Legler 
1971. Bull. Los Angeles Co. Mus. Nat. 
Hist. Sci. 11:1-102). 

In May and June of 1985 and 1986 in a 
creek in Centre County, Pennsylvania, I 
observed blacknose dace (Cyprinidae, 
Rhinicthys atratulus) apparently cleaning 
woodturtles on three occasions, and three 
times saw a turtle apparently unsuccess-
fully solicitingcleaning. On thethree former 
occasions male turtles were observed in 
water 18-30 cm deep holding unusually 
still or moving very slowly. The neck was 
extended, and often one or more of the 
legs was extended out to the side in atypi-
cal fashion. Small schools of 3-6 dace, 5-
7 cm long, darted at the head, neck, and 
outstretched legs, and could sometimes 
be seen nipping at the skin. On one of 
these occasions the turtle picked some-
thing off the creek bottom in his jaws, and 
the fish nibbled at it right from his mouth. 
On three other occasions another male 
behaved similarly, keeping motionless or 
moving very slowly for up to 1.5 h, with 
neck and legs outstretched, but I could not 
detect any fish closer than 5-7 cm to him. 

Two of the cleaning episodes and one 
of the apparently unsuccessful ones oc-
curred in a 5 m stretch of one pool. The 
three other episodes were each in a differ-
ent location. This behavior may be more 
common than these few observations 
suggest. It was difficult to make these 
observations because of poor visibility 
underwater, and because the fish were 
extremely wary, easily disturbed by my 
presence, and dashed away each time 
the turtle moved. 

Submitted by JOHN H. KAUFMANN, 
Department of Zoology, University of 
Florida, Gainesville, Florida 32611, USA • 
GEOCHELONE 	DENTICULATA 
(Yellowfoot Tortoise). MAXIMUM SIZE. 
The reported maximum size for G. 

denticulate is 82.0 cm for males and 70.8 
cm for females (Pritchard and Trebbau 
1984. The Turtles of Venezuela, SSAR, 
403 pp.). Here we report on a record size 
female specimen from the Zoo of the 
Museu Paraense Emilio Goeldi, Belem, 
Para, Brazil. The specimen was obtained 
from a private individual from Porto Velho, 
Rondonia, Brazil. No other information 
regarding its origin is available. The speci-
men is very dark in color with a pro-
nounced flaring of the carapace over the 
hind legs and pronounced nuchal indenta-
tion. 

Straight-line CL = 73.1 cm; maximum 
straight-line length (measured from mid-
line at the rear of the carapace to the 
anteriormost edge of the carapace) = 75.9 
cm; CW (at the level of the 6th marginal 
scute) = 45.2 cm; PL = 61.5 cm; maximum 
shell height = 33.0 cm; mass = 57.7 kg. 

We wish to thank Antonio Messias 
Costa and Antonio Carlos Lobo Soares of 
the Goeldi Museum for their help, and the 
Rockefeller Foundation (International 
Partnerships Among Museums Program, 
AAM) for financial support. 

Submitted by RICHARD A. SAJDAK. 
Milwaukee County Zoo, 10001 W. 
Bluemound Rd, Milwaukee, Wisconsin 
53226, USA and FLAVIO DE BARROS 
MOLINA, Fundacao Parque Zoologico de 
Sao Paulo, CP 12954, Cep 04092, Sao 
Paulo, SP, Brasil. • 

CROCODYLIA 

CROCODYLUS ACUTUS (American 
Crocodile). REPRODUCTION. We report 
herethe presence of a double-yolked egg, 
found in a Crocodylus acutus nest at the 
mouth of the Cuitzmala River, Jalisco, 
Mexico, on 25 April 1991. The nest con-
tained 27 eggs (mean size 78.3 X 43.7 
mm, 91.2 g). Egg fertility in the clutch was 
81.5%. The double-yolked egg was infer-
tile, larger and heavier (79.4 X 43.6 mm, 
94.4 g) than the mean; it was laid at the 
end of the oviposition. Presence of twin 
eggs and large eggs containing two em-
bryos in C. acutus has been mentioned by 
Thorbjarnarson (1989. IUCN Publ. New 
Ser. CSG-SSC:228-259). Double-yolked 
eggs of Alligatormississippiensis are large, 
infertile, and laid at the beginning and end 
of oviposition (Ferguson and Joanen 1983. 
J. Zool. 200:143-177). 

Submitted by XOCHITL AGUILAR 
and GUSTAVO CASAS-ANDREU, 
Departamento de Zoologia, Instituto de 
Biologia, UNAM, Apartado Postal 70-153, 
Mexico, D.F. 04510, Mexico. • 

LACERTILIA 

CNEMIDOPHORUS UNIPARENS 
(Desert Grassland Whiptail). BEHAVIOR. 
Various aspects of the behavior of the 
parthenogenetic whiptail Cnemidophorus 
uniparens have been described for cap-
tive populations (e.g, Crews and Fitzgerald 
1980. Proc. Natl. Acad. Sci. 77:499-502; 
Moore et al. 1985. Arum. Behay. 33:284-
289; Crews et al. 1986. Proc. Natl. Acad. 
Sci. 83:9547-9550). These and other 
studies show that agonistic behavior pre-
cedes pseudocopulation in parthenoge-
netic w h i pt a i Is (e.g., C. tesselatus, C. velox, 
and C. uniparens, Crews and Fitzgerald 
op. cit.; C. laredoensis, Paulissen and 
Walker 1989. Southwest. Nat. 34:296-
298). Confirmation of these behaviors in 
natural populations, however, has not 
been forthcoming. Agonistic behavior in 
wild whiptails was not reported in Mitchell 
(1979. Can. J. Zool. 57:1487-1499) as 
implied in Crews et al. (1983. In R. B. Huey 
et al, eds., Lizard Ecology, Harvard Univ. 
Press, Cambridge, Massachusetts, pp. 
205-231). Paulissen and Walker (op. cit.) 
stated that pseudocopulation may be an 
abnormal artifact of cage conditions and it 
is not part of the reproductive biology of 
parthenogenetic Cnemidophorus in natu-
ral conditions." 

Bouts of pseudocopulatory behavior in 
whiptails begin with aggressive chases 
and head bobbing (Crews and Fitzgerald 
op. cit.). Because no other role has been 
ascribed to intraspecific agonistic behav-
ior in these lizards, its occurrence in natu-
ral populations may represent initial stages 
of a pseudocopulatory bout. On 26 May 
1975 I observed such behavior in adult C. 
uniparens in desert grassland habitat, 32 
km SE Willcox, Cochise County, Arizona 
on the southern slope of the Dos Cabezas 
bajada. One female was initially observed 
to run from under a mesquite, then turn 
and face the area from which she came. At 
the base of the tree was another female 
bobbing her head, apparently with an open 
mouth. She chased the original female for 
approximately 15-25 cm whereupon the 
original female retreated a similar dis-
tance, each time turning and facing the 
aggressive female. This was observed on 
three occasions over a 30 s period. The 
original female attempted to circle around 
the base of the mesquite, whereupon she 
was chased away by the female on the 
other side. The original female then walked 
away bobbing her head. She then en-
gaged in nervous foraging behavior. After 
her last chase the aggressive female un-
der the mesquite began head bobbing 
and elevated a front foot (armwave). She, 
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too, subsequently engaged in foraging 
behavior. Physical contact was not made 
during the 7 min of observation. A similar 
series of observations was made on 11 
June 1975 in the same area. 

Crews et al. (1983. op. cit.) listed the 
following components of agonistic behav-
ior in captive C. uniparens: armwaving, 
head nodding, bobbing, chasing, biting, 
aggressive gape, tail flick, face-off, tug-of-
war over food, chain biting, and egg eat-
ing. All but the tail flick and those requiring 
physical contact were confirmed for the 
encounter I observed. The similarities be-
tween captive and field observations are 
not unexpected because most, if not all, of 
the captives in Crews et al. (1983. op. cit.) 
were from Cochise County, Arizona. 

If the behaviors I observed were initial 
phases of pseudocopulation, then this be-
havior is not limited to captive populations 
of C. uniparens as Paulissen and Walker 
(1989. op. cit.) suggested. I did not ob-
serve pseudocopulation, therefore its oc-
currence in natural populations remains to 
be confirmed. Such behavior has been 
described for a natural population of the 
parthenogenetic Lepidodactylus lugubris 
(McCoid and Hensley 1991. Herpetol. Rev. 
22:8-9). 

Submitted by JOSEPH C. MITCHELL, 
Dept. of Biology, University of Richmond, 
Richmond, Virginia 23173, USA • 

SCELOPORUS VARIABILIS VARI-
ABILIS (Rose-Bellied Lizard). CANNI-
BALISM. In July 1990, we collected an 
adult male Sceloporus variabilis variabilis 
(MZFC 04829: 59.0 mm SVL 118 mm TL) 
1 km NE of Huehuetla, Hidalgo, Mexico. 
Its stomach contained a hymenopteran 
(Formicidae) and a hatchling S. v. variabilis 
(18.5 mm SVL, 48.6 mm TL). The head of 
the hatchling had been crushed, but its 
jawbone and body were intact, and its tail 
had been broken into five fragments. This 
record extends the number of species of 
Sce/oporusexhibitingcannibalismto eight. 
Cannibalism has previously been docu-
mented in S. graciosus(Knowlton 1934. J. 
Econ. Ent. 27(5):1001), S. occidentalis 
(Johnson 1965. Herpetologica 21(2):115- 
116), S. chrysostictus (Smith and Fritts 
1969. J. Herpetol. 3(3-4):182-183), S. 
undulatus (Groves 1971. J. Herpetol. 5(3-
4):205), S. woodi(Bowie 1973. J. Herpetol. 
7(3):318), S. magister (Tanner and Krogh 
1973. Great Basin Nat. 33(3):133-146; 
Vitt and Ohmart 1974. Herpetologica 
30(4):413), and S. torquatus (Staton and 
Conzelmann 1975. Southwest Nat. 
20(1):147-148). 

Smith and Fritts (1969. J. Herpetol. 

3(3-4):182-183) suggest that cannibalism 
of hatchlings can be accidental, but we 
believe that the present observation of 
hatchling ingestion in S. v. variabilis was 
deliberate. Two of us (FMQ, MMM) previ-
ously observed aggressive behavior from 
an adult male S. grammicus toward a 
conspecific hatchling. The adult caught 
the head of the hatchling and killed it but 
did not eat the smaller lizard. It is possible 
that cannibalism occurs more often in 
Sceloporus than has been recorded. 

We would like to give special thanks to 
Arturo Gonzalez A., Jack Sites, Jr., and 
Irene Goyenechea M. for their comments 
on this manuscript and their assistance 
with the field work. H. M. Smith and R. R. 
Montanucci provided helpful information, 
and Hugo Ponce identified the insect. 
Funded by the Direccion General de Apoyo 
al Personal Acadernico (DGAPA) project 
IN201789. 

Submitted by F. MEN DOZA OUI-
JANO, E. HERNANDEZ GARCIA, M. 
MANCILLA MORENO, and 0. FLORES 
VILLELA, Museo de Zoologia, Facultad 
de Ciencias, UNAM. Apdo. Post. 70-399, 
D. F. 04510 Mexico. • 

SCINCELLA LATERAL'S (Ground 
Skink). PREDATION. While many North 
American raptors commonlyfeed on small 
reptiles, reports of predation on reptiles by 
passerine birds other than corvids and 
shrikes (Lanius) are uncommon (Ross 
1989. Amphibians and Reptiles in the 
Diets of North American Raptors. Wiscon-
sin Endangered Species Report No. 59). 
Most published reports of small passe-
rines feeding upon reptiles represent iso-
lated incidents (e.g., Browning 1973. Chat 
37(4):107). 

During May and early June 1990, a pair 
of eastern bluebirds (Sialia sialis) that had 
nested in a man-made box in a rural yard 
surrounded by beech-dominated hard-
woods (North Carolina, Chowan Co, 7.2 
km SE center of Edenton) were observed 
feeding adult ground skinks (Scincella 
lateralis)to their young. This behavior was 
first observed on 25 May and at least 12-
18 times during the next several days. 
Both parent birds brought skinks, and 
would usually shake them vigorously and 
beat them against the substrate to kill or 
stun them before feeding them to the 
young birds (see Fig. 1). One such se-
quence was recorded on videotape by M. 
L. Dunn and T. E. Howard. 

Scincella are quite common in the area 
and obviously were a preferred food item 
for at least this pair of bluebirds. If the 
behavior of this pair of birds is at all typical,  

then passerine birds may be more impor-
tant predators upon ground skinks and 
other small reptiles than is generally be-
lieved. 

Figure 1. Predation on Scincella lateralis 
by eastern bluebird (Sialia sialis). 

Submitted by JEFFREY C. BEANE, 
North Carolina State Museum of Natural 
History, Box 27467, Raleigh, North Caro-
lina 27611, USA and PARIS R. TRAIL, Rt. 
4, Box 268-A, Edenton, North Carolina 
27932, USA 

VARANUS PRASINUS BECCARII 
(NCN). BEHAVIOR. An adult female V. p. 
beccarii (SVL = 286 mm, TL = 797 mm, 
mass = 237.5 g) displayed pre-oviposition 
and post-oviposition nest guarding ag-
gression. Approximately one week prior to 
oviposition the female exhibited aggres-
sion towards keeper staff who were 
checking the nestbox for egg deposition. 
This aggression consisted of lunging, bit-
ing, tail slapping, and gular inflation. 

On 16 January 1991 the female depos-
itedfour eggs in a sphagnum-filled nestbox 
attached to the side of the enclosure. 
Immediately the eggs were removed and 
she again showed aggression, but was 
not greatly persistent (likely due to physi-
cal exhaustion after egg laying). Two days 
following egg deposition, the adult male 
was reintroduced into the enclosure. The 
female immediately pursued the male, 
and began to bite him vigorously on the 
back. He attempted to escape by running 
and climbing, but was again cornered and 
attacked. At this time the male assumed a 
defensive posture by hiding his head be-
neath his foreleg, and compressing his 
body dorso-ventrally so that he was flat 
against the substrate. (It is interesting to 
note that the defensive posturing of the 
male differed greatly from the commonly 
observed threat posture of lateral body 
compression, tail coiling, and gular infla-
tion.) The female, no longer able to effec- 
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tively bite him on the back, moved to his 
pelvic region where she could get a rela-
tively secure grip. The male eventually 
escaped, and found seclusion in a hollow 
log. He was subsequently transferred into 
a separate enclosure. 

On 1 April 1991 the male was again 
introduced into the enclosure with the 
female. The female was persistent in 
guarding the entrance of the next box, but 
did not aggressively pursue the male. 

Female aggression before and after 
egg deposition has been observed in other 
captive groups of V. prasinus(J. Branham, 
pers. comm.). Although little is known of 
reproductive behavior of this species un-
der natural conditions, we postulate that 
this behavior is inherent, and not an arti-
fact of the captive environment. 

Submitted by CLAY M. GARRETT and 
MAX C. PETERSON, Department of 
Herpetology, Dallas Zoo, 621 East 
Clarendon, Dallas, Texas 75203, USA • 

SERPENTES 

CHONDROPYTHON VIRIDIS (Green 
Tree Python). COMBAT FATALITY. Nu-
merous accounts of combat behavior be-
tween male snakes have been recorded. 
However, no record exists of the combat 
behavior leading to the death of one of the 
participants. Four animals (2 males, 2 
females) were housed together in an en-
closure measuring 90 X 90 X 150 cm. 
Numerous branches were available so no 
two snakes had to share the same branch. 
The snakes were misted daily. On 2 May 
1990, the two males were observed in 
combat. The combat behavior resulted in 
moderately severe lacerations to both in-
dividuals. They were promptly removed 
from the enclosure, the lacerations were 
sutured, and they were housed individu-
ally. The suture were removed on 21 June 
1990. The lacerations had healed with no 
infection noted. 

On 7 September 1990, they were rein-
troduced to the previously described en-
closure housing the females. On 2, 10, 
and 11 November 1990 the males were 
again engaged in combat. They were al-
lowed to remain together this time, with 
the hopes that the dominant specimen 
would breed with females. On the morning 
of 12 November 1990 the males were 
observed coiled around each other on the 
enclosurefloor. Closer inspection revealed 
that one of the animals was dead. 

The gross necropsy of this animal re-
vealed numerous lacerations on the skin 
as well as a ca. 15 cm long hemorrhagic 
area along the neck. Examination by a  

pathologist determined that there was no 
evidence of preexisting disease in this 
snake. Trauma was indicated as the most 
likely cause of death. 

Submitted by JANICE PERRY-
RICHARDSON, Audubon Park and Zoo-
logical Garden, PO Box 4327, New Or-
leans, Louisiana 70178, USA • 

CROTALUS ENVO CERRALVENSIS 
(Cerralvo Island Rattlesnake). BEHAV-
IOR. On 24 June 1989 at ca. 0115 h, in 
Arroyo Viejos, southwest end of Isla 
Cerralvo, Baja California, Mexico, an adult 
Crotalus enyo cerralvensis was observed 
ca. 1.5 m above the substrate in a bush 
(Pithecellobium confine). The snake was 
observed as it exited the plant, moving 
easily and rapidly across its surface. The 
snake was followed over a distance of ca. 
10 m and during this time it was observed 
ascending the lower branches of addi-
tional shrubs, eventually taking refuge in 
the crotch of a small bush. In contrast to 
Crotalus enyo on the adjacent mainland, 
this snake moved rapidly, both on the 
substrate and in the branches. The pres-
ence of this rattlesnake in brush ca. 1.5 m 
above the substrate suggests that this 
population may be partially arboreal in its 
habits. 

Rhinocheilus lecontei etheridgei, an-
other subspecies endemic to this island, 
also displays arboreal tendencies, having 
been observed in trees ca. 2 m above 
ground (Grismer 1990. Proc. San Diego 
Soc. Nat. Hist. 4:1-7). This behavior may 
be linked to predation on birds or the 
lizard, Sator grandaevus, which roost in 
trees and bushes. It is of interest that 
similar arboreal behavior has been ob-
served in another insular endemic rattle-
snake, Crotalus catalinensis, of Isla Santa 
Catalina (Grismer, pers. comm.). These 
observations highlight the need for addi-
tional ecological studies of insular rattle-
snakes, as well as other insular taxa. 

Submitted by JIMMY A. MCGUIRE, 
Department of Biology, San Diego State 
University, San Diego, California 92182, 
USA • 

EPICRATES (West Indian Boa). RE-
PRODUCTIVE LONGEVITY. Lifetime fe-
cundity of female snakes in a population 
has the potential for significant effects on 
individual fitness, abundance, turnover, 
and other factors relating to population 
ecology. Although there is some informa-
tion on snake longevity (see Bowler 1977. 
SSAR Herpetol. Circ. No. 6, 32 pp.) little 
data exist on the maximum ages at which 

snakes reproduce. Four species of 
Epicrates reproduced at the Toledo Zoo-
logical Gardens during 1990 at ages ap-
proaching or exceeding fifteen years. On 
14 September 1990, a female Puerto Rican 
boa, E. inornatus (TZS 833016), imported 
as an adult prior to 1973 (R. Collins, pers. 
comm.) gave birth to 11 offspring. On 26 
October 1990, a female Jamaican boa, E. 
subflavus (TZS 853002), captive born in 
1973 gave birth to 25 offspring. On 2 
October 1990, a female Abaco boa, E. 
exsul (TZS 843000), captive born in 1975 
gave birth to two offspring. On 2 June 
1990, a female Ford's boa, E. fordi (PJT 
029), captured as an adult near 
Thomazeau, Haiti in May 1977, gave birth 
to a single offspring. All the births reported 
above were the result of captive breed-
ings. 

Caution must be used in applying data 
garnered from captive animals to wild 
populations. However, the above ex-
amples illustrate that at least some spe-
cies within this genus are physiologically 
capable of reproduction at an advanced 
age under certain conditions, and that the 
potential reproductive value of individual 
female Epicrates within a population may 
be quite high. 

Submitted by PETER J. TOLSON. 
Toledo Zoological Society, 2700 Broad-
way St., Toledo, Ohio 43609-0110, USA 

• 
MASTICOPHIS MENTOVARIUS (Neo-
tropical Whipsnake). REPRODUCTION. 
Dates of oviposition and clutch sizes are 
poorly known for many common 
neotropical snakes. On 23 March 1991 
ca. 5 km S of Tlacotalpan, Veracruz, 
Mexico, we saw a caracara (Polyborus 
plancus) feeding on a female Masticophis 
mentovarius (ca. 2 m TL). The snake 
contained 16 eggs averaging about 50 
mm long. The eggs had smooth, flabby 
shells and apparently were not quite ready 
to be laid. Returning by the same route 
about 30 min later, a smaller (ca. 1.7 mTL) 
gravid female of this species was seen 
about 1 km S of the previous sighting. The 
posterior half of its body was badly crushed 
and scavenged. The number of eggs could 
not be determined accurately, but there 
appeared to be about 30, slightly more 
advanced than those of the first snake. 
The surrounding terrain was marsh and 
grassland virtually at sea level. Later the 
same day, a third female M. mentovarius 
(148 cm TL) was collected in sandy coastal 
hillocks about 11 km E of Alvarado. The 
posterior part of its body was shrunken 
and creased; apparently it had very re- 
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The International Gecko Society is a nonprofit 
organization dedicated to the study of geckos and 
dissemination of information about them. The 

I.G.S. is global in scope with worldwide 
membership. 

Our illustrated quarterly publication, 
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January, April and July. It features articles including but not 
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USA and $20 for other countries and 
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Please forward all checks and 
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P.O. BOX 370423 
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92137-0423 USA 
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DACTYLUS 
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sent to the above 
address. Authors of one 

page or more of print are 
entitled to four copies of the 
issue in which their article 

appears. We look forward to 
hearing from you. 

Jeff Nunan, President 

cently deposited a clutch of eggs. Werler 
(1951. Zoologica 36:37-48) reported a 
captive specimen from Alvarado laid 17 
eggs between March 23 and 25. Alvarez 
del Toro (1960. Los Reptiles de Chiapas, 
Instituto Zoologico del Estado, Tuxtla 
Gutierrez, pp. 156-157) reports that in 
Chiapasthis species lays about 20 eggs in 
the spring. Our observations agree very 
closely with theirs. 

Submitted by SHERMAN A. MINTON 
and MADGE R. MINTON, Indiana Uni-
versity School of Medicine, Indianapolis, 
Indiana 46202, USA 

THAMNOPHIS SIRTA LIS FITCH! (Val ley 
Garter Snake). FEEDING BEHAVIOR. A 
small Thamnophis sirtalis fitchi was cap-
tured from the shallows of a small pond in 
Douglas Co., Oregon (T.25S., R.1 E., Sec. 
25, elev. 700 m) on 2 April 1991 at 1655 h. 
The water temperature was 17.0°C and 
both air and ground temperature mea-
sured 17.2°C. After gentle probing by one 
of us the snake began to gape and a large 
larval Ambystoma gracile emerged tail-first 
from its mouth. The snake measured 331.0 
mm SVL with a head width of 7.6 mm, and 
had a mass of 14.8 g (after regurgitating 
prey). The salamander measured 104 mm 
TL with a head width of 14.5 mm, and had 

a mass of 7.1 g. The salamander was alive 
and survived for 24 h until such time as 
measurements were made at our labora-
tory. The salamander had abrasions both 
on the head's upper surface and along the 
dorsum of the tail base. Subcutaneous 
hemorrhaging was present in the abdo-
men and right lateral area of the head. 
During handling the salamander died. The 
snake appeared unharmed and survived. 
Both animals are currently in the Oregon 
State University collection. 

Other Thamnophis have been ob-
served to feed on larval salamanders hav-
ing a mass equal to 88% of that of the 
snake (Lind and Welsh 1990. J. Herpetol. 
24:104-106). Although both adult and 
possibly larval Ambystomagracilepossess 
toxic parotid and tail base glands (Brodie 
and Gibson 1968. Herpetologica 25:187-
194), T. sirtalis have been observed to 
consume both larval and adult A. gracile in 
the laboratory with no ill effect (E. D. 
Brodie, Jr., pers. comm.). 

Submitted by HUGH LEFCORT, D. 
GRANT HOKIT, JOSEPH J. BEATTY, 
Department of Zoology, Oregon State 
University, Cordley Hall, 3029, Corvallis, 
Oregon 97331-2914, USA and CLYDE 
HAKELEV, 628 N.W. 19 St., Corvallis, 
Oregon 97330, USA • 

GEOGRAPHIC 
DISTRIBUTION 

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

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

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

Please submit any geographic distribution 
records in the standard format only to the 
Section Co-editors, Joseph T. Collins (USA & 
Canadian records only), Museum of Natural 
History — Dyche Hall, The University of Kan-
sas, Lawrence, Kansas 66045-2454, USA, or 
Darrel Frost (the rest of the world), American 
Museum of Natural History, Central Park West 
at 79th Street, New York, New York 10024, 
USA. Short manuscripts are strongly discour-
aged. and are only acceptable when data can-
not be presented adequately in the standard 
format. 

Recommended citation for new distribution 
records appearing in this section is: Jones, J. J. 
1980. Geographic Distribution: Bufo woodhousii 
fowleri. Herp. Review 25:198. 

CAUDATA 

AMBYSTOMA TIGRINUM TIGRINUM 
(Eastern Tiger Salamander). USA: TEN-
NESSEE: Putnam Co: pond S jct. of Sheep 
Bluff Road & Round Cove Road, ca. 5 km 
W Rt. 70. 10 February 1990. J. H. 
Roberson. Collected as eggs, reared in 
laboratory. Verified by B. T. Miller. Middle 
Tennessee State University (MTSU 42C). 
County record (Redmond 1985, A bio-
geogi sLudy of amphibians in Ten-
nessee, Doctoral Diss., Univ. Tennessee, 
Knoxville, 290 pp.). 

Submitted by JAMES H. ROBERSON, 
2225 East Main Street, Murfreesboro, 
Tennessee 37130, USA. • 

ANURA 

BUFO BRONGERSMAI (Brongersma's 
Toad). MOROCCO: Prefecture of 

Marrakech: Skhour-des-Rehamna, 137 
km S Casablanca on road to Marrakech 
(32°30'N, 07°55'W). 29 March 1991. 
Ignacio De la Riva. Verified by M. Garcia 
Paris. Museo Nacional de Ciencias 
Naturales, Madrid, Spain (MNCN 16616). 
Second extra-Saharan record; 120 km NE 

of the initial one reported by Distre et al. 
(1989, Bull. Soc. Herp. Fr. 51:19-26). 

Submitted by IGNACIO DE LA RIVA, 
Departamento de Biologia, Facultad de 
Veterinaria, Universidad de Las Palmas, 
C/ Francisco Inglott Artiles 12A, 35016 
Las Palmas de Gran Canaria, Canary 
Islands, Spain. • 

EP1PEDOBATESTRIVITTATUS(Three-
striped Poison-dart Frog). VENEZUELA: 
ESTADO BOLIVAR: Imataca Forest Re-
serve (07°32'N, 61°09'W, elev. 300 m). 15 
May 1990. Luis A. Balbas & Jose Ochoa. 
Verified by Maria Jose Praderio. MHNLS 
11561-2 (adults). New record for Venezu-
ela, but still within the Cuyuni-Essequibo 
River basin. 

Submitted by STEFAN GORZULA, 14 
Ferry Road, Millport, Isle of Cumbrae, 
Ayrshire KA28 ODZ, Scotland, & LUIS A. 
BALBAS, Departamento de Estudios 
Ambientales, Seccion de Estudios 
Acuaticos, CVG EDELCA Guri, Apartado 
28, Puerto Ordaz, Venezuela. • 

HYLA CINEREA (Green Treefrog). USA: 

TEXAS: Ellis Co: ca. 6.3 km N jct. 1 -35 & 
US Rt. 287. 22 April 1991. Mike V. Swal-
low. Verified by Jonathan A. Campbell. 
UTACV A-34002. New county record 
(Dixon 1987, Amphibians and Reptiles of 
Texas, Texas A&M Univ. Press, College 
Station, 434 pp.). 

Submitted by DAVID T. ROBERTS & 
PAULA D. SHILLING, Department of 
Herpetology, Dallas Zoo, 621 East 
Clarendon Drive, Dallas, Texas 75203, 
USA. • 

HYLA CHRYSOSCELIS (Cope's Gray 
Treefrog). USA: TENNESSEE: Warren 
Co: Collins River at Rt. 127 crossing. 20 
June 1991. J. L. Miller & B. T. Miller 
(Tennessee Scientific Study Permit 418). 
Verified by B. T. Miller. Middle Tennessee 
State University (MTSU 39A, 40A, 41A). 
New county record; extends known range 
into southcentral Tennessee (Redmond 
1985, A biogeographic study of amphib-
ians in Tennessee, Doctoral Diss., Univ. 
Tennessee, Knoxville, 290 pp.). Speci-
mens collected as tadpoles; metamor-
phosed in lab. Species identification made 
by chromosome counts of squashed cells 
prepared from tadpole tails as described 
by Bogart (1968, Evolution 22:42-45). 

Submitted by JOYCE L. MILLER, P.O. 

Box 71, Murfreesboro, Tennessee 37133-
0071, USA. • 

PSEUDACRIS CRUCIFER CRUCIFER 
(Northern Spring Peeper). USA: WIS-
CONSIN: Waukesha Co: Kettle Moraine 
State Forest-South Unit, Sec. 30, T5N, 
R17E. 24 May 1991. Donald M. Reed & 
Rachel E. Lang. Verified by G. S. Casper. 
Milwaukee Public Museum (MPM 23532). 
New county record (Vogt 1981, Natural 
History of Amphibians and Reptiles of 
Wisconsin, Milwaukee Public Museum, 
205 pp.). 

Submitted by DONALD M. REED & 
RACHEL E. LANG, Environmental Plan-
ning Division, Southeastern Wisconsin 
Regional Planning Commission, P.O. Box 
1607, Waukesha, Wisconsin 53187. USA. 

• 
CROCODYLIA 

CROCODYLUS ACUTUS (American 
Crocodile) MEXICO: JALISCO: Municipio 
de la Huerta: desembocadura del Rio 
Cuitzmala. June 1988. Fausto R. Mendez. 
(IBH-7235 embryo). Verified by Gonzalo 
Perez Higareda. First corroborated record 
of the species for the Mexican state of 
Jalisco, filling a gap between the states of 
Nayarit and Colima (Smith & Smith 1977, 
Synopsis of the Herpetofauna of Mexico. 
Vol. 5. Guide to the Mexican 
Amphisbaenians and Crocodilians, North 
Bennington, Vermont). 

Submitted by GUSTAVO CASAS-
ANDREU & FAUSTO R. MENDEZ-DE 
LA CRUZ, Coleccion HerpetolOgica, 
Institute de Biologia, UNAM, Apartado 
Postal 70-153, Mexico, D. F. 04510. 
Mexico. • 

LACERTILIA 

EUMECES 	TETRAGRAMMUS 
BREVILINEATUS (Short - lined Skink). 
USA: TEXAS: Wise Co: 4.5 km (air) NE 
Wizard Wells (Jack County), Sid 
Richardson Scout Ranch, Devil's Den. 1 
May 1991. M. B. Keck, D. P. Lawson & J. 
R. Mendelson III. Verified by Jonathan A. 
Campbell. UTACV R-30169. New county 
record (Dixon 1987, Amphibians and 
Reptiles of Texas, Texas A&M Univ. Press, 
College Station, 434 pp.). Extends known 
range 44 km N E of Parker County (McCord 
& Dorcas 1989, SSAR Herp. Review 
20:94-96). 

Submitted by MICHAEL B. KECK, 
JOSEPH R. MENDELSON III, & DWIGHT 
P. LAWSON, Department of Biology, 
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University of Texas, Arlington, Texas 
76019, USA. 	 • 

LEPIDODACTYLUS LUGUBRIS 
(Mourning Gecko). NEW CALEDONIA: 
Chesterfield Reefs: Loop Island (19°15'S 
158°30'E), SE shore. 22 January 1991. 
Serge Sirgouant. Verified by Jens Vindum. 
CAS Color Slide 22.20(1). First record of 
a terrestrial reptile from the Chesterfield 
Reefs. Nearest known locality for this liz-
ard is on the mainland of New Caledonia, 
625 km to the east (Bauer & Vindum 1990, 
Proc. California Acad. Sci. 47:17-45). 

Submitted by JEAN CHAZEAU, 
ORSTOM Centre de Noumea, B.P. A5 
Noumea Cedex, Nouvelle-Caledonie & 
AARON M. BAUER, Biology Depart-
ment, Villanova University, Villanova, 
Pennsylvania 19085, USA. • 

SERPENTES 

LEPTOTYPHLOPSDULCIS(Texas Blind 
Snake). USA: COLORADO: Las Animas 
Co: Sharp Ranch, U.S. Army Pinon Can-
yon Maneuver Site, UTM 602.75-41.50.4, 
Sec. 30, T29S R57W. 4 July 1987. Veri-
fied by Hobart M. Smith. Univ. Colorado 
Mus. Herp. Color Slide 59. First docu-
mented record for county; extends range 
ca. 48 km N & 67 km W from previously 
known northwestern limit of species 
(Ham merson 1982, Amphibians and Rep-
tiles in Colorado. Colorado Div. WildI., 
Denver. 131 pp.). 

Submitted by GEOFFREY A. 
HAMMERSON, The Nature Conservancy, 
46 Kelsey Street, Middletown, Connecti-
cut 06457, USA LARRY VALENTINE, 
1157 Highway 65, Eckert, Colorado 81418, 
USA & LAUREN J. LIVO, 1215 South 
Osceola Street, Denver, Colorado 80219, 
USA. • 

LEPTOTYPHLOPS 	DUL CIS 
DISSECTUS (New Mexico Blind Snake). 
USA: NEW MEXICO: San Miguel Co: 
Conchas Lake State Park, overlook on E 
side Conchas Dam. 22 August 1990. C. T. 
McAllister. Verified by Stanley Trauth. 
Arkansas State University Museum of 
Zoology (ASUMZ 16779). Extends range 
westward from east-central part of the 
state (Hahn 1979, Cat. American Amph. 
Rept. 231.1-231.2) and western Texas 
(Conant & Collins 1991, Field Guide to 
Reptiles and Amphibians of Eastern and 
Central North America, Third ed., 
Houghton Mifflin Co., Boston, 450 pp.). 

Submitted by CHRIST. MCALLISTER, 
Renal-Metabolic Lab (151-G), Department 
of Veterans Affairs Medical Center, 4500 

S. Lancaster Road, Dallas, Texas 75216, 
USA. 	 • 

LYCODON BUTLERI (Butler's Wolf 
Snake). THAILAND: KRABI PROVINCE: 
No other data. 18 July 1990. Merel J. Cox. 
Verified by Jarujin Nabhitabhata. Thai-
land Institute of Scientific and Technologi-
cal Research, Ecological Research De-
partment (TNRC 523852). Specimen was 
purchased from a dealer in Nakhon Si 
Thammarat Province who had obtained it 
from a hunter in neighboring Krabi Prov-
ince in southern Thailand. First record for 
Thailand. 

Submitted by MEREL J. COX, 695/17 
Pracharaj Road, Soi Homhual, Bangkok 
10800, Thailand. • 

SONORA SEMIANNULATA (Ground 
Snake). USA: TEXAS: Upton Co: 12.9 km 
NE McCamey off US Rt. 67. 17 April 1991. 
Chris T. McAllister. Verified by Lyndon A. 
Mitchell (Dallas Zoo). Arkansas State 
University Museum of Zoology (ASUMZ 
17514). New county record partially filling 
a hiatus between Pecos & Reagan coun-
ties (Dixon 1987, Amphibians and Rep-
tiles of Texas, Texas A&M University 
Press, College Station, 434 pp.). 

Submitted by CHRIST. MCALLISTER, 
Renal-Metabolic Lab (151-G), Department 
of Veterans Affairs Medical Center, 4500 
S. Lancaster Road, Dallas, Texas 75216, 
USA & STANLEY E. TRAUTH, V. RICK 
MCDANIEL, & RUSSELLB. MCALUSTER, 
Department of Biological Sciences, Ar-
kansas State University, State University, 
Arkansas 72467, USA. • 

TANTILLA CORONA TA (Southeastern 
Crowned Snake). USA: TENNESSEE: 
Rutherford Co: cedar glade located along 
N border of Fall Creek Road (36°00'42"N, 
86°26'18 -W). 18 May 1990. B. T. Miller 
(Tennessee Scientific Study Permit 418). 
Verified by G. Murphy. Middle Tennessee 
State University (MTSU 30S). New county 
record (Gentry 1955, Tennessee Acad. 
Sci. 31:242-251; Telford 1982, Cat. 
American Amph. Rept. 308.1-308.2). 

Submitted by BRIAN T. MILLER, De-
partment of Biology, Middle Tennessee 
State University, Murfreesboro, Tennes-
see 37132, USA. • 

BOOK REVIEWS 

Animal Cytogenetics, Volume 4: 
Chordata 2 Amphibia, by Max King. 1990. 
Gebruder Borntraeger Verlag shuchhandlung, 
Johannesstrase 3A, D-7000 Stuttgart 1, 
West Germany. 242 pp„ 45 figs., 10 tables. 
DM 198/ US $125. ISBN 3-443-26013-6. 

Amphibian cytogenetics is a rapidly 
developing field of study. New and refined 
techniques for chromosome preparations 
have stimulated a large number of inves-
tigators to accumulate chromosomal in-
formation from gymnophionans, 
salamanders, frogs, and toads. Most am-
phibian chromosomes have typically re-
sisted many of the banding techniques 
which are standard in mammalian cytoge-
netics but, with new techniques, the barri-
ers are being removed. Morescalchi's 
(1973) review of amphibian cytogenetics 
contained fewer than 300 species which 
has been "the source" for karyological 
information. King's book, with chromo-
some references to more than 1000 spe-
cies and subspecies, is long overdue. 
Writing such a book is an onerous task 
because the literature is very scattered in 
several fields and the systematics and 
nomenclature in the Amphibia has under-
gone considerable flux. King has accumu-
lated 32 pages of references and his 37 
pages in Appendices 1 and 2 contain a 
reference for each species as well as 
documentation concerning those species 
where information is available on band-
ing, secondary constrictions, nucleolar or-
ganizing regions (NORs) or lampbrush 
configurations. The first half of the text 
provides a summary of amphibian classi-
fication which superimposes the karyo-
typic information (chromosome numbers 
and arm numbers) available for each family 
and subfamily as well as the distribution of 
the constituent genera. The rest of the text 
covers more recent information. Com-
parative banding information illustrates 
the usefulness of these techniques and 
there is a good, but short, section on 
lampbrush chromosomes. A section on 
the nucleolus organizing region is very 
comprehensive and draws on information 
from King's own research in this field. The 
evolution of genome size, sex chromo-
somes, and polyploidy are all dealt with in 
separate sections. The final section on 
phylogeny is anti-climactic for King only 
uses chromosome numbers and arm 
numbers to derive hypothetical trees which 
are drawn according to Australian custom 
(upside down!). 
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PRE-PUBLICATION ANNOUNCEMENT 

GENERAL INDEX TO HERPETOLOGICAL REVIEW: 1967-1986 
(EXCLUSIVE OF GEOGRAPHIC DISTRIBUTION RECORDS) 

Ruth M. Zantzinger, George R. Pisani and Barbara Paschke 

The long awaited 20-year cumulative index to Herpetological Review (1967-1986) will soon be printed. This volume 
incorporates the original 10-year index, and will be a valuable reference for locating articles in this diverse 
periodical. Separate author and taxonomic sections make it easy to use, and a new Obituaries section will aid 
persons interested in the history of herpetology. This volume will be ca. 88 pages in length, and will be sized 8.5 
x 11 inches to match Herpetological Review's format. The index is designed to be used in conjunction with the 
Society's earlier publication, Index to Geographic Distribution Records in Herpetological Review (Vols. 1-17) by Ellen 
Censky. 

Order before 1 November 1991, and receive this Index for the pre-publication price of $6, postpaid (US orders only). 
Non-US orders add postage ($2 surface/ $8 air). Order from: 

Robert D. Aldridge, Publications Secretary 
Dept. of Biology, St. Louis University 
St. Louis, Missouri 63103, USA. 

If you do not have a copy of Index to Geographic Distribution Records in Herpetological Review (Vols. 1-17), why 
not order it now and have the set? Copies may be ordered from the address above for $5 each, postpaid (US orders 
only— non-US postage as above, please). 

All payments in US funds only. 

I found several typographical and no-
menclatural errors as well as some errors 
of fact. Some errors could be rather seri-
ous such as placing Telmatobius montanus 
in the genus Caudiverbera (pg. 73), not 
recognizing the synonymy of 
Calyptocephalella gayiand Caudiverbera 
caudiverbera, treating Pachymedusa 
dacnicolor as a ranoid (pg. 67) and con-
sidering Eleutherodactylus as being a 
family (pg. 145). King says he uses Frost 
(1985) as a taxonomic framework but his 
legend on Table 4 presents a hybrid clas-
sification using Frost's as well as Dowling 
and Duellman's (1978) classification. The 
factual errors are disturbing. I am particu-
larly concerned about the section on 
polyploidy. In Table 10, Xenopus 
epitropicalis has 40 (not 36) chromo-
somes, two hexaploids, X. boumbaensis 
and X. amieti, are not included (these would 
be octoploids if Xenopus laevis - like frogs 
are considered tetraploids). Bufo 
danatensis should have a tetraploid num-
ber of 44 and not 88 and the tetraploid, 
African Bufo asmarae (4X = 40) is a syn-
onym for B. sp. D and B. sp. (kerinyagae). 
Bufo viridis has no known natural tetra-
ploid population but this species is listed 
as being 2X = 22 and 4X = 44. The 
tetraploid is probably B. danatensis. In the 
polyploid salamander listing, there are no 
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known populations of hybrids involving 
only Ambystoma laterale and A. tigrinum 
as listed in Table 10. The A. tigrinum 
should be A. texanum. I do not believe that 
there is good evidence that either 
Astylosternus diadematus or any of the 
sirenids are polyploid. King states (pg. 
135) that Kawamura (1952) and Moore 
(1955) used cold shock to induce higher 
levels of polyploidy in Hyla versicolor and 
then crossed these to H. chrysoscelis 
which gave rise to hexaploids. Tetraploidy 
in H. versicolor was unknown prior to 
Wasserman's 1970 paper (not 1980 as 
listed for H. chrysoscelis in Table 10) and 
these crosses were not done in the 1950's. 
The typographical and factual errors are 
distracting and could have been corrected 
with adequate proofreading. 

The message that King delivers 
throughout the text is that amphibian chro-
mosomes are very interesting and impor-
tant for evolutionary cytogenetics but that 
there have been few studies that go be-
yond chromosome morphology (his stage 
2 of 10 possible degrees of sophisticated 
analyses). Much more information from 
banding techniques and sequence orga-
nization is needed and a concerted effort 
is required in those groups which are 
under represented. In spite of the draw-
backs (and the price of the book), King has  

produced a very necessary and stimulat-
ing treatment of amphibian cytogenetics 
at a time when this area of study is poised 
to receive the benefits of new knowledge 
in DNA technology which involves in situ 
hybridization using selective probes 
coupled with approaches using immuno-
logical techniques and interspecific ho-
mologous sequences. 
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Colour Guideto the Snakes of Sri Lanka, 
by Anslem De Silva. 1990. R & A Publish-
ing Ltd., 3 Highfield Villas, Newlands Hill, 
Portishead, Avon, England BS20 9AU, vi 
+ 130 pp., 12 color plates including 69 
photographs, 4 maps. Hardcover. £25.00 
(approx. $40 U.S.). 

This admirable little book is a concise 
guide to one of the more unusual snake 
faunas of any country. Of the approxi-
mately 80 species of terrestrial snakes in 
Sri Lanka, about half are endemic to the 
island. In addition, there are 13 species of 
sea snakes in its coastal waters. This 
diversity is substantial for an island only 
slightly larger than the state of West Vir-
ginia (in comparison, the entire United 
States, about 120 times as large as Sri 
Lanka has about 115-120 species of 
snakes). Sri Lanka boasts substantial ra-
diations of typhlopids (10 species), 
uropeltids (15 species), and colubrids (42 
species). De Silva has produced a com-
prehensive pictorial guide to this remark-
able fauna. His work is intended to be a 
review of existing literature and not a 
detailed taxonomic or natural history 
treatment of the Sri Lankan snake fauna. 
It is successful in this goal. In general, the 
book is well-produced, although there are 
a few typographical errors or cases in 
which dates for references in the text and 
citation list do not correspond. 

Somewhat less than half of the book's 
130 pages is devoted to species accounts 
(57 pages). The remainder of the book 
consists of a general overview of the Sri 
Lankan snake fauna (11 pages), an ac-
count of man's relationship to snakes in 
Sri Lanka, including folklore and beliefs (8 
pages), snakebite (venomous snakes, 
snakebite incidence, and indigenous and 
"western" treatments; 14 pages), keys to 
families, genera, and species (22 pages), 
references (11 pages), and an index to 
scientific names. Four outline maps show 
topography, climatic and vegetational 
zones, and political provinces. 

The general overview of the snake 

fauna includes a helpful summary of the 
geology, climate, rainfall, and vegetation 
of Sri Lanka, as well as a concise intro-
duction to the relationship of the Sri Lanka 
fauna to that of India and the Malayan 
region. Although these introductory ac-
counts are brief, they are extensively ref-
erenced so that readers will have ready 
access to more detailed literature. The 
discussion of snake folklore provides many 
fascinating tidbits concerning witchcraft 
and beliefs about the behavior and colora-
tion of particular species (we learn, for 
example, that some Boiga forsteni are red 
because of their vampire habits, and that 
"demon" cobras are thought to be used by 
certain snake charmers for assassina-
tions). Equally entertaining is the account 
of traditional methods of snakebite treat-
ment. Although the chapter on snake 
envenomation discusses the types of ven-
omous snakes, incidence of snakebite, 
and statistics (age and sex of victims, site 
of bites, time of bites, etc.), De Silva does 
not provide an overview of recommended 
treatments of particular kinds of snakebite 
in Sri Lanka, nor characteristics of ven-
oms of Sri Lankan snakes or their sys-
temic effects on victims. 

Although a chapter is devoted to "man 
and snakes" in Sri Lanka, De Silva gives 
us few clues as to how human activities 
affect snake distributions in Sri Lanka. 
Given that most of the distributions for 
species list only a few sites, I was left 
wondering whether island-wide distribu-
tions were truly so scantily documented. 
Further, what impact is human encroach-
ment and habitat destruction having on 
the snake fauna? Is there sufficient 
knowledge to make these assessments? 

The core of De Silva's book comprises 
the keys, species accounts, and color 
plates. The keys to families, genera, and 
species are all grouped together, which 
facilitates moving through them quickly 
with a specimen in hand. Although the 
keys are quite useful to have in a volume 
such as this, the characters used in them 
rely heavily on some features (e.g., den-
tition, and even head muscles and brain-
case structure!) which only the dedicated 
user will appreciate. None of these fea-
tures are illustrated. Surely, more user-
friendly keys could have been devised. 
The species accounts are brief, but in-
formative. For each species these give 
common names (in Sinhala, Tamil, and 
English), natural history observations, 
distribution within Sri Lanka, status (com-
monness or rarity, endemic or not), refer-
ences, and (sometimes) remarks con-
cerning taxonomy. The natural history 
sections read much like field guide ac- 

counts, with brief statements concerning 
behavior, reproduction, habitats, diet, size, 
and distributions. Although knowledge of 
natural history is, in general, poor for Sri 
Lankan snakes, the accounts of sea 
snakes in De Silva's book show how much 
less is known for these species than for 
even many of the poorly known terrestrial 
snakes. The elusiveness of accurately 
assessing commonness or rarity is illus-
trated by comparison of contradictory 
statements for particular species in A. De 
Silva's Colour Guide and P. H. D. H. De 
Silva's (1980) treatment of the Sri Lankan 
fauna. 

The addition of twofeatures would have 
increased the usefulness of the species 
accounts. Particularly the inclusion of de-
scriptive comments on the species them-
selves and of distinguishing features from 
similar species would have allowed greater 
facility in using this book as an identifica-
tion guide. Except in the fortunate circum-
stance of having a specimen at hand 
represented in one of the color plates, 
identification of specimens will be impos-
sible without using the keys, which are 
rather lengthy and involve examination of 
some features that are difficult or impos-
sible to observe on live specimens, or 
without the aid of a microscope or dis-
section. Although brief descriptive com-
ments on coloration and pattern for each 
species (and particularly of similar spe-
cies) would have been valuable additions, 
they would also have lengthened the book 
substantially given the size of the fauna. 
Color and pattern descriptions are given 
in the keys for some species, but not for 
most. Readers will need to consult other 
references such as P. H. D. H. De Silva's 
(1980) larger work for detailed morpho-
logical descriptions of the species. Hence, 
De Silva's book falls a bit uncomfortably 
between a true field guide and a more 
technical review. Secondly, the inclusion 
of a map showing place names would 
have made the distribution sections of the 
species accounts (which are mainly lists 
of towns or villages) easier to interpret for 
those of us not more intimately acquainted 
with Sri Lankan geography. Fortunately, 
De Silva does provide a summary state-
ment for each species about its occur-
rence in climatic/elevational zones of the 
country. 

The color plates illustrate 53 of the 80 
terrestrial snakes of Sri Lanka (a few spe-
cies are represented by multiple photos), 
and are a central feature of the book. Most 
of the plates are from living specimens, 
although a few are represented by pre-
served ones (e.g., Boiga bamesi, Liopeltis 
calamaria). They are generally good. 
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These are extremely valuable in illustrat-
ing species for which good photographs 
are difficult or impossible to find in the 
literature (e.g., 8 of the 15 Sri Lankan 
species of uropeltids, Balanophis, 
Cercaspis, Atretium, Haplocercus). 

The reference list spans the period 
from 1672 until the late 1980s, and in-
cludes most of the classic works on Sri 
Lankan herpetology and a number of early 
naturalists' accounts of the island and its 
people. Hence, it is valuable as a depar-
ture point for readers interested in the 
snake fauna and its natural history, and in 
the early European exploration of the 
country. 

In summary, De Silva's "Colour Guide 
to the Snakes of Sri Lanka" is a helpful 
introduction to this fauna. Although the 
inclusion of additional descriptive material 
would have enhanced the usefulness of 
the book for identifications, the other in-
formation about these poorly known ani-
mals is well worth having summarized so 
concisely. I recommend the book to any-
one who desires a quick overview of the 
fauna, an entre into background literature, 
and a visual feast of a substantial number 
of these remarkable snakes. 
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• 
Michigan Turtles and Lizards: A Field 
Guide and Pocket Reference, by James 
H. Harding and J. Alan Holman. 1990. 
The Michigan State University Coopera-
tive Extension Service, East Lansing, 
Michigan. 94 pp. Available from: The 
Michigan State University Museum, East 
Lansing, Michigan 48824-1045, USA, 
$8.95 (substantial discount with the pur-
chase of 10 or more copies). 

The authors state that this small book is 
a practical guide for landowners, 
recreationists, students, educators, wild-
life managers, naturalists and others who 
would like to identify the turtles and lizards 
of Michigan. In this they have succeeded 
admirably. It is not a reference book for 
the prof essional herpetologist, and should 
not be judged as such, but instead is a 
book of keys and illustrations compiled to  

aid the amateur not familiar with these 
animals. Only twelve species are cov-
ered: two lizards —Eumeces fasciatusand 
Cnemidophorus sexliniatus; and ten 
turtles —Chelydra serpentina, Sternotherus 
odoratus, Clemmys guttata, C. insculpta, 
Terrapene carolina, Emydoidea blandingii, 
Graptemys geographica, Chrysemys 
picta, Trachemysscripta (introduced), and 
Apalone (= Trionyx) spinifera. 

To aid in identification of the turtles, 
labeled drawings of the shell are included 
along with a black lateral silhouette of 
each species. A key, based primarily on 
pattern and shape of the shell and head 
follows. While this key is simplistic, it is 
adequate and errorless. A key identifying 
the two lizards and separating them from 
salamanders is next. A glossary of se-
lected terms used in the key and text is 
included immediately after the keys, but 
would better have been placed before the 
keys so that those using it could become 
familiar with the terminology before using 
them. Color photographs, for the most 
part good to excellent, illustrate the cara-
pace, plastron and head of each turtle, 
and the body and head of the two lizards. 
Additional color illustrations of eggs, 
hatchlings, and some behavioral traits 
(basking, nesting) and a distribution map 
for each species are also included. The 
book is well illustrated! 

There is a condensed account for each 
species that includes very brief sections 
on identification (a description of the rep-
tile), distribution and status within Michi-
gan, habitat, and habits (foods, reproduc-
tive biology). A serious reader might wish 
for more information in these accounts, 
but what is presented is to the point and 
accurate, and it was never the purpose of 
the book to present a complete life history 
of each species. The book ends with brief 
sections on conservation, the general bi-
ology of turtles and lizards, the study of 
turtles and lizards, and guidelines to care 
of turtles and lizards in captivity. A very 
brief bibliography of the major books on 
North American or Upper Midwest reptiles 
closes the book. Unfortunately, the table 
of contents is too brief and no index is 
included; the publication would have ben-
efited greatly from both. 

The book is paperback with an ad-
equate binding and good quality paper. 

Despite the few shortcomings men-
tioned above, this is a very good book that 
fills an important niche. More such state 
reference books for amateurs are needed 
to build interest in conservation of reptiles 
and amphibians. My hat is off to the 
authors for a job well done! I highly 
recommend this publication for anyone  

interested in turtles, lizards, or the herpe-
tology of the Upper Midwest. 

CARL H. ERNST 
Department of Biology 
George Mason University 
Fairfax, Virginia 22030, USA 

	• 
Frogs and Toads of the Natal 
Drakensberg, by A. J. L. Lambiris. 1988. 
University of Natal Press, P.O. Box 375, 
3200 Pietermaritzburg, South Africa. x + 
62 pp. No price given. 

The mountain chain and great escarp-
ment of East Africa is discontinuous; in 
South Africa the most continuous sharp 
escarpment and highest mountains are 
part of the Drakensberg in western Natal 
and adjacent Lesotho. These cool moun-
tains form a stark contrast to the rest of 
South Africa; they supportthe Al romontane 
vegetation, which consists of heathers 
mixed with grassland at higher elevations 
and cool, moist forests at lower eleva-
tions. This region is home to a diversity of 
anuran amphibians, three of which are 
endemic. 

"Frogs and Toads of the Natal 
Drakensberg" is a paperback field guide 
14 x 20.5 cm. Following a preface by John 
C. Poynton and a brief introduction, the 
author presents illustrations and defini-
tions of characters used in identifying adults 
and tadpoles, and a key to the adults. The 
majority of the pamphlet is devoted to 
accounts of the 25 species of anurans 
known from the Drakensberg region. Each 
account contains a description with illus-
trations of the hands and feet, comments 
on habitat and behavior, call and call site, 
breeding and development with illustra-
tions of tadpoles and their mouths, local 
range, and comparisons with similar spe-
cies. Tadpoles of only three species 
(Breyicepsmaculatus, Rana dracomontana, 
and Leptopelis xenodactylus) are unknown. 
The pamphlet concludes with three plates 
of water-color drawings of at least one 
individual of each species. 

For anyone venturing into the precipi-
tous Drakensberg in search of anurans, 
this pamphlet would be indispensible. The 
key to adults and illustrations of tadpoles 
are useful to anyone attempting to identify 
specimens from the region, and the infor-
mation on habitat, behavior, breeding, and 
development will be useful to any worker 
compiling information on African anurans. 

WILLIAM E. DUELLMAN 
Museum of Natural History and 
Department of Systematics and Ecology 
The University of Kansas 
Lawrence, Kansas 66045-2454, USA • 
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Herpetological Review in 1967 (Corson Hirschfeld, Editor) : 

"Herpetological Review incorporates the Ohio Herpetological Society Newsletter. Its primary 
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