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SSAR BUSINESS 

SSAR GRANTS-IN-HERPETOLOGY 

Proposals are now being accepted for the 
1990 SSAR Grants-in-Herpetology Program. 
This program is designed to provide financial 
support for deserving individuals or organiza-
tions involved in herpetological research, 
education, or conservation. In keeping with 
the Society's goal of encouraging participa-
tion of the broadest possible community, 
preference may be given to individuals who 
might not have access to other funding sour-
ces. All applicants must be members of the 
SSAR, with the exception of those applying in 
the REGIONAL HERPETOLOGICAL SO-
CIETY category. Applicants are limited to 
submission of one proposal in one category 
per year. If proposals in any of the categories 
are not forthcoming, or judged not be of suf-
ficient quality, the funds in those categories 
may be transferred to other categories. Grant 
proposals will be considered in the following 
categories: 

1. REGIONAL HERPETOLOGICAL SO-
CIETY PROGRAMS OR PROJECTS. Pro-
posals may address educational projects, 
speaker's fees, regional research, defrayment 
of one-time-only costs, or other purposes 
that would strengthen regional societies. 
Proposals may be submitted by regional her-
petological societies or by individual mem-
bers and must be accompanied 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 con-
ducted in zoos, such as improvement of dis-
plays, husbandry, or behavioral research. A 
lettter from the director or herpetological 
curator of the sponsoring zoo must accom-
pany the proposal. 

3. CONSERVATION OF AMPHIBIANS 
AND/OR REPTILES. Proposals should ad-
dress research on species endangered or 
threatened at the state, national, or interna-
tional level, or address research on poten-
tially threatened habitats or species. Propos-
als must be from individuals only and must be 
accompanied by a letter of support from 
another member of the SSAR. 

4. FIELD WORK. Proposals may address 
support for travel to ecological study sites or 
for survey collections. Proposals normally 
submitted in the CONSERVATION or GRAD-
UATE STUDENT RESEARCH categories, but  

for travel (or field station) support, should be 
submitted here. Proposals for survey collect-
ing are appropriate for this category. Propos-
als must be from individuals only and accom-
panied by a letter of support from another 
member of the SSAR. 

5. GRADUATE STUDENT RESEARCH IN 
HERPETOLOGY. Proposals may address any 
herpetological research endeavor and may 
be submitted by individual graduate students 
only. Applications must be accompanied by a 
letter of support from the student's major 
advisor or committee chairperson. 

Each proposal must include the following: 
(A) BACKGROUND AND OBJECTIVES of 
the proposed project. (B) METHODS of car-
rying out the project. (C) BUDGET, which 
should not exceed $300. (D) BRIEF RESUME 
of the applicant or project coordinator. (E) 
LETTER OF SUPPORT. The proposal must 
be typed, double spaced, and must not 
exceed five pages, excluding resume and 
budget. 

Applicants must designate to which of the 
five categories their proposal is submitted 
(although the committee reserves the right to 
reassign categories). All proposals must be 
submitted in duplicate and postmarked no 
later than 31 January 1990. Failure to meet 
the guidelines may result in elimination of a 
proposal from consideration. The awards will 
be announced by 1 April 1990. Successful 
applicants will be expected to submit to the 
SSAR a written report of the result 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 Jour-
nal of Herpetology or Herpetological Review 
or to present their findings at the annual 
meeting of the SSAR. Submit proposals or 
questions regarding application procedures 
to: 

DARREL FROST, CHAIR 
SSAR Grants-in-Herpetology Committee 
Museum of Natural History 
University of Kansas 
Lawrence, Kansas 66045, USA 
(913 864-3439) 

Financial contributions by SSAR members, 
institutions, and other benefactors support 
this program significantly and can increase 
the number of awards in this program. Your 
tax-deductible contribution to this program 
will benefit directly meritorious research and 
education in herpetology. Contact the Presi-
dent of SSAR for additional information on  

contributing to the Grants-in-Herpetology 
Program. If you are employed by an organiza-
tion that will match donations made to non-
profit organizations, please notify your 
employer that you have made a donation to 
the Grants-in-Herpetology Program. • 

REPORT OF THE GRANTS IN 
HERPETOLOGY COMMITTEE 1989 

Committee: Dale Belcher, Arthur Echter-
nacht, Thomas Fritts, Darrel Frost (Chair), 
Michael Plummer, Eric Rundquist. 

In 1989 the Grants in Herpetology Commit-
tee reviewed proposals in four categories: 
Zoo Research (2), Graduate Student Re-
search (17), Conservation (5), and Regional 
Societies (5). Of these, one in each of the four 
categories was awarded a grant of $350. 

Zoo Research: "Competitive ability of sym-
patric tadpoles, Bufo houstonensis and Bufo 
valliceps." Recipient: Steven B. Reichling, 
Department of Herpetology, Memphis Zoo 
and Aquarium, Memphis. 

Graduate Student Research: "Evolution of 
parental care: a multidisciplinary approach in 
some dendrobatid frogs." Recipient: Ellen M. 
Smith, Department of Zoology, University of 
Washington, Seattle. 

Conservation: "Studies in the bacteriology 
of the red-eared slider turtle, Trachemys 
scripta, under ware-housed and wild condi-
tions." Recipient: Barbara Bonner, Depart-
ment of Microbiology, University of Massa-
chusetts, Amherst. 

Regional Societies: "Educational program 
on the venomous snakes of North Carolina." 
Recipient: North Carolina Herpetological 
Society. Project Director: Ann B. Somers, 
Greensboro, North Carolina. • 

NEWSNOTES 

INFORMATION REQUEST 

Beginning in 1977, the Vertebrate Pests 
Committee of the Standing Committee of 
Agriculture (Australia) has been working to 
develop guidelines for uniform legislation by 
all Australian States and Territories, to pro-
vide adequate control over the introduction, 
movement and keeping of vertebrate species 
not indigenous to Australia. The proposed 
legislation's objective is to control animal 
species which are actually or potentially a 
threat to agriculture, the natural environment 
or public safety. 
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As part of these endeavours, lists of species 
in Australia have been developed and efforts 
are now being directed towards a rational 
process of risk assessment. To assist in this 
process and provide important background 
data for the reclassification of reptile and 
amphibian species proposed for importation 
into Australia, information is requested on 
the establishment, anywhere in the world, of 
any species of reptile or amphibian in the wil d 
outside its natural range. 

In particular, details are sought on the spe-
cies concerned, where and when it/they 
became established, and how the establish-
ment arose (escape, release, etc.). Particulars 
on the threat posed and steps taken to 
minimize or halt the damage, would also be of 
great assistance. Copies of any published 
accounts of this/these establishments woul d 
be appreciated. 

Please send to: Chris B. Banks, Curator of 
Reptiles, Royal Melbourne Zoo, P.O. Box 74, 
Parkville; Victoria 3052, AUSTRALIA. 0 

TOLEDO ZOO SEEKS CURATOR 
OF REPTILES 

The Toledo Zoo, Toledo, Ohio, is seeking 
to fill the position of Curator of Reptiles. Pref-
erence will be given to applicants holding a 
bachelor's degree (or higher) in biology, 
zoology, or related field, with an emphasis i 
herpetology. The Curator will be responsible 
for acquisition, breeding and maintenance of 
the collection and supervision of the keeper 
staff. Previous curatorial experience pre-
ferred. Salary range is $24,000-$28,000 wit 
excellent benefits. 

Send letter and resume to: Libby Wester-
hausen, Personnel Coordinator, the Toledo 
Zoo, 2700 Broadway, Toledo, OH 43609, 
USA. 0 

NEW OUTLET FOR HERPETOLOGICAL 
PUBLICATIONS IN THE NORTHWEST 

In 1988, the membership of the Pacific 
Northwest Bird and Mammal Society er - 
panded the taxonomic scope of its activities 
to include amphibians and reptiles. The name 
of the Society was changed to the Society for 
Northwestern Vertebrate Biology and the 
journal, which had been called The Murrelet 
since its inception in 1920, was renamed the 
Northwestern Naturalist. 

The journal is now accepting original cor - 
tributions dealing with the biology of birds, 
mammals, amphibians, and reptiles in north-
western North America. This is defined as 
Alaska, Yukon, District of Mackenzie, British 
Columbia, Alberta, Saskatchewan, Washing-
ton, Oregon, Idaho, Utah, Montana, Wyo-
ming and Colorado west of the Great Plains, 
and Nevada and California north of the 
Mohave Desert. As a regional journal, the 
Northwestern Naturalist will also publish dis-
tributional records of interest, including first 
and second records of a species for a State, 
Province, or large biogeographical region. 

Address all manuscripts or requests for 
additional information to: 

Frederick F. Gilbert 
Editor, Northwestern Naturalist 

Department of Natural Resource Sciences 
Washington State University 

Pullman, WA 99164-6410, USA 

Submitted by Keith B. Aubry, Associate Edi-
tor in Herpetology; U.S. Forest Service, 
Pacific Northwest Research Station, 3625 
93rd Ave. SW, Olympia, WA 98502, USA • 

JOHN GIBBONS TRUST FUND 

Dr. John R. H. Gibbons, his wife Lily, and 
their two children were drowned in a tragic 
accident near the island of Lakeba, on 15 
November 1986. At the time of his death, Dr 
Gibbons was a Lecturer in Biology at the Uni-
versity of the South Pacific. He had served 
with the University for eight years. 

In memory of Dr. Gibbons' contributions to 
teaching and research in biology, and to his 
pioneering efforts in the conservation of local 
wildlife, the Council of the University of the 
South Pacific has authorized the institution of 
a Trust Fund to finance an academic prize or 
scholarship. The fund will receive private 
donations and the income arising from invest-
ment will be used to finance the prize or 
scholarship. 

Individuals who were acquainted with John, 
his work, or his family are invited to contrib-
ute to this fund. Checks or money orders 
should be made out to The John Gibbons 
Trust Fund and sent to: Senior Accountant 
(Special Affairs), Bursar's Office, University 
of the South Pacific, P.O. Box 1168, Suva, 
Fiji • 

MEETINGS 

PITVIPER SYMPOSIUM 

A Symposium on the Biology of Pitvipers, 
celebrating the 50th Anniversary of the found-
ing of the Texas Herpetological Society, will 
be held 17-19 November 1989 at the Univer-
sity of Texas at Arlington. The program will 
consist of about 18 invited presentations, 
poster sessions, slide shows, tour of the Dal-
las and Fort Worth Zoos, and a social, ban-
quet, and auction. Program information and 
registration material may be obtained from: 
Jonathan A. Campbell, Department of Biol-
ogy, UTA Box 19498, Arlington, TX 76019, 
USA • 

14th IHS 

The 14th International Herpetological Sym-
posium on Captive Propagation and Hus-
bandry will be held 20-23 June 1990 in the 
Dallas-Fort Worth area of Texas. In addition 
to the paper sessions, there will be several 
workshops, visits to the renowned Dallas and 
Fort Worth Zoos, barbecues, and other 
activities. 

A Call for Papers will be issued in Decem-
ber, but individuals wishing to present papers 
or organize workshops are invited to submit 
their proposed titles to the symposium organ-
izers at this time. 

Individuals who attended IHS meetings 
over the past two years are on the mailing list 
and will receive registration material in March 
1990. Those who have never attended an IHS 
meeting, or who have not done so in the last 
two years and who wish to be added to the  

mailing list, should contact the symposium 
coordinator. 

Inquiries regarding IHS meetings should 
be directed to: Dr. Michael J. Uricheck, Sym-
posium Coordinator, Department of Chemis-
try, Western Connecticut State University, 
Danbury, CT 06810, USA, (203) - 797-4232, 
754-6839 • 

REGIONAL SOCIETIES 

CFHS 1989-90 Scholarship 
Recipient Selected 

Each year the Central Florida Herpetologi-
cal Society awards a full scholarship to 
someone who has been accepted into the 
Biological Parks Program at Santa Fe Com-
munity College in Gainesville, Florida. Upon 
graduation from this program, students 
receive an Associate's Degree in Biological 
Parks Management and are qualified to work 
at zoos or other attractions that require exotic 
animal care. 

In the selection of a scholarship recipient, it 
is important that the student have an interest 
& background in herpetology. However, stu-
dents in the Biological Parks Program receive 
training in the care of a wide variety of ani-
mals. We are pleased to announce the 1989-
90 scholarship recipient is Charles Jenkins 
from Eustis, Florida. 

Last year's scholarship recipient, Nicole 
Haff, has graduated from Santa Fe Commun-
ity College. She is currently employed at 
Ophiological Services in Gainesville, 
Florida. • 

Jay Veltkamp, 1989 President of the Central 
Florida Herpetological Society and Charles 
Jenkins, this year's scholarship recipient. 

SPRING ESHL MEETING 

The spring meeting of the Eastern Sea-
board Herpetological League will be held on 
Saturday, 17 March 1990 in Greenville, North 
Carolina. The meeting will be hosted by the 
North Carolina Herpetological Society. The 
program for the meeting, along with informa-
tion on travel and accommodations, will be 
mailed to all constituent societies of ESHL by 
the end of the year. Herpetologists who are 
not members of a regional herpetological 
society may obtain information about this 
meeting by contacting: Dr. Michael J. Uri-
check, Department of Chemistry, Western 
Connecticut State University, Danbury, CT 
06810, USA, (203)-797-4232, 754-6839 • 
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LEGISLATIVE ALERT 

MICHIGAN PROTECTS ITS REPTILES 
AND AMPHIBIANS 

Michigan has been, regrettably, one of the 
last states to recognize the ecological and 
economic values of reptiles and amphibians, 
and the need to conserve and manage this 
resource. Strict laws have existed for many 
years to manage and protect fish, birds, and 
mammals, while amphibians and reptiles 
have been practically ignored. The Endan-
gered Species Act of 1974 does protect a few 
species that are either greatly diminished in 
numbers or are peripheral species in Michi-
gan. However, habitat loss and direct exploi-
tation have reduced many other species 
which do not yet fit the specific criteria for 
listing as "endangered" or "threatened." Now, 
with the passage of Public Act 373 of 1988, 
the State will have the ability to better regu-
late the exploitation of reptiles and amphibi-
ans. The act may also, indirectly, encourage 
better public education concerning these 
animals. 

PA 373 amends an earlier act (PA 165 of 
1929) and basically declares all fish, reptiles, 
amphibians, mollusks, and crustaceans to be 
the property of the State of Michigan, autho-
rizes the regulation of "taking, possession, 
transportation, size, and sale" of these ani-
mals, and provides for licensing and penalties 
for violations of the act. It states that the 
animals concerned may only be taken "in a 
manner and during those times prescribed by 
the director of the Department of Natural 
Resources." It requires persons taking or 
catching turtles or frogs to have a fishing 
license, and further requires persons taking, 
trapping, or catching reptiles and amphibians 
for commercial purposes (e.g. for sale or 
profit) to purchase an annual license for $150. 

The new regulations were prepared by the 
Fisheries Division, with advice and input from 
D.N.R. personnel and other knowledgable 
and interested persons (including profes-
sional herpetologists, private individuals, 
hobbyists, and representatives of Michigan 
United Conservation Clubs and the Michigan 
Society of Herpetologists). Some of the more 
important points contained in the director's 
order are summarized below: 
- Certain rare, declining, or vulnerable spe-
cies are now protected by law and cannot be 
taken from the wild. These include the East-
ern box turtle (Terrapene c. carolina), the 
wood turtle (Clemmys insculpta), the spotted 
turtle (C. guttata), the black rat snake (Elaphe 
o. obsoleta), and the cricket frog (Acris c. 
blanchardi). These are all listed as "special 
concern" species under the Endangered 
Species Act. Of course, any species listed as 
officially "endangered" or "threatened" is 
fully protected (check with the DNR Wildlife 
Division for an updated list). 
- Turtles and other amphibians or reptiles 
may not be taken with firearms. (Turtle 
"plinking," a serious problem in some areas, 
is now illegal.) The order states several 
methods which may be used, including traps, 
hook and lines, hand nets, and by hand. Tur-
tle traps must be constructed of mesh at least 

1 inch wide, must be set so that trapped ani-
mals can breathe, and must bear the user's 
name, address, and license number. 
- Reptiles and amphibians must be possessed 
and transported in the field in a manner that 
allows clear identification of species and size. 
Any such animals taken that are protected, 
under legal size, or out of season, must be 
immediately released to the wild. 
- Snapping and softshell turtles can only be 
taken from 1 July to 30 September in the 
Lower Peninsula, and from 15 July to 30 Sep-
tember in the Upper Peninsula (protecting 
them during winter hibernation and when 
breeding or nesting). These species must 
have a carapace length of 12 inches to be 
kept. Snappers have a daily and possession 
limit of 10, except that holders of a commer-
cial reptile and amphibian license may pos-
sess up to 30. Softshells have a daily limit of 2, 
and a possession limit of 6. 
- All other reptiles (those not otherwise pro-
tected) have a daily catch limit of 2 and a 
possession limit of 6, except that holders of a 
commercial license may take up to 25 Eastern 
garter snakes daily, and may possess up to 
50. Reptiles taken from the wild cannot be 
bought or sold, except that a holder of a 
commercial license can buy or sell animals 
legally taken and possessed in accordance 
with the order. 
- Reptile eggs may not be disturbed or 
removed from the wild. 
- Frogs and toads can only be taken from the 
last Saturday in May to 15 November. (These 
dates were determined by previous legisla-
tion.) Salamanders may be taken from 15 
March to 15 November. The daily and pos-
session limit for amphibians is 12. A person 
holding a commercial reptile and amphibian 
license can take or possess up to 200 frogs. A 
holder of a commercial license may take up to 
500 salamanders daily, with a possession 
limit of 1000. Only the following species of 
amphibians may be taken for commercial 
purposes: Leopard, pickerel, green, and bull 
frogs, and tiger, spotted, and blue-spotted 
salamanders, mudpuppies, and newts. 

The regulations summarized above took 
effect in spring, 1989. 

JAMES H. HARDING 
Michigan State University 
East Lansing, MI 48824, USA 

	 • 

MINNESOTA REMOVES 
RATTLESNAKE BOUNTY 

The Minnesota Legislature voted to elimi-
nate the payment of bounties on rattlesnakes 
by county or township governments. The 
governor signed the bill on 9 May 1989 and it 
took effect on 1 August 1989. The bounty had 
been in the state statutes for over 50 years. 
There were four counties in the southeast 
corner of the state still paying bounties. 

The legislation was introduced and pro-
moted by the Minnesota Herpetological 
Society with assistance from the Nongame 
Wildlife Program of the Minnesota Depart-
ment of Natural Resources. • 

FEATURES 

ANALYSIS OF A 
Python anchletae 
FAECAL SAMPLE 

Only a single report on the natural diet of 
the Angolan dwarf python, Python anchietae 
appears in the literature (Steyn and Els 1963). 
Additional information on the feeding habits 
of this species is therefore of considerable 
value. 

Python anchietae is a small, rare python 
associated with the hills and mountains of the 
Namibian and southern Angolan escarpment. 
The southern limit of its range is 22° S. The 
only available record on the natural diet of 
this species (Steyn and Els 1963) reports 
recovery of the head of a gerbil, Tatera 
schinzi (= T. leucogaster, the bushveld gerbil; 
see Meester et al. 1986) from the stomach of a 
dead specimen. 

Steyn and Els (1963) also reported feeding 
a captive specimen on the sparrow, Passer 
jogoensis motitensis. Since no sparrow with 
this species name has been described, the 
author (or publisher) may have misspelled 
iagoensis. Also the subspecies, motitensis 
does not appear to have been formally de-
scribed. Howard and Moore (1984) give the 
distribution of Passer iagoensis as the Cape 
Verde islands, so it would appear that the 
referred-to species is most probably the great 
sparrow, P. motitensis benguellensis (How-
ard and Moore 1984; Maclean 1985). The 
main diet of specimens at the Transvaal 
Snake Park, where a captive breeding pro-
gramme is in operation, is the multimammate 
mouse, Mastomys natalensis which is readily 
taken (Morgan, pers comm.). 

On 25 June 1985, a female Python anchie-
tae (snout-vent length = 915 mm; tail length 
106 mm) was donated to the Transvaal Snake 
Park after being collected in southern Angola 
and confiscated by the Directorate of Nature 
Conservation. Shortly after its arrival at the 
Park the specimen defecated and the sample 
was stored in 70% alcohol until analysis in 
November 1988. 

Analysis of the faeces at X16 revealed the 
following: 

Feathers: The bulk of the sample consisted 
of feather remains which were very broken up 
by digestive action. As no reference collec-
tion for this type of material was known to the 
author, detailed chemical and electron micro-
scopic analysis were not carried out. Day 
(1966) considered the nodes on the downy 
barbules of covert feathers to be diagnostic to 
order level. An examination of covert feathers 
from orders such as Galliformes, Columbi-
formes and Passeriformes showed that there 
were distinct differences in the nodes and the 
pigmentation at the nodes of the barbules. 
Microscopic comparisons with the feather 
remains in the faecal sample indicated that 
these remains were Passeriformes and of the 
genus Passer (Ploceidae). 

Hair: Identification was based on the nega-
tive cuticular scale patterns of hairs which 
were produced on gelatin-coated slides after 
Day (1966), Brunner and Coman (1974), 
Douglas (1985 and 1988 unpublished) and 
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Keogh (1985). Final identification was based 
on a negative cuticular scale pattern refer-
ence collection, compiled from hairs in the 
National Museum Mammalogy Departmer t 
study skin collection. Work being done o 
other species by the author has shown that a 
large amount of dietary information may be 
lost in studies of this type by not identifying 
the hair portion and that up to 70% of this 
information may be lost, particularly from 
intestinal and stomach remains. Examination 
of the sample revealed only 11 individual 
pieces of hair. Owing to the fact that the  
majority of the hairs were only pieces of hair 
or not guard hairs (on which this type of iden-
tification is based), only one positive identifi-
cation was possible, namely that of an ele-
phant shrew, Macroscelididae. It was nct 
possible to be more specific because: (a) F. 
Parker (1985, pers. comm.) found that while 
working on Macroscelididae guard hairs., 
there were no defining morphological char-
acters which enabled identification to below 
family level, and (b) Distribution records for 
Macroscelididae in southern Angola are very 
incomplete. 

Other recognizable items: Twelve teeth of 
the python were found in the sample and 
were either swallowed during tooth replace-
ment or were lodged in the prey items when 
these were caught or swallowed. 

A portion of chitinous insect remains was 
also present, but these were regarded as 
secondary items, possibly from the Mac-
roscelididae specimen. 

Fairly large amounts of very fine quartz 
gravel were evident and were most probably 
ingested while swallowing prey or were pres-
ent in the digestive tracts of prey items. 

The results of this analysis indicate that 
birds and small mammals are eaten by Python 
anchietae in the wild. The feather, mammal 
hair and other limited feeding data available, 
would also imply that Python anchietae is an 
opportunistic feeder. 
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HERPETOLOGY AT THE 
SAVANNAH RIVER 

ECOLOGY LABORATORY 

Over 200 herpetological research publica-
tions have been generated by the resident 
staff, students, and affiliates of the Savannah 
River Ecology Laboratory (SREL). SREL is 
operated by the University of Georgia under 
contract with the U.S. Department of Energy 
(DOE). Although well-equipped for controlled 
organismal and population research in labor-
atory and outdoor seminatural enclosures, 
SREL is particularly conducive to field re-
search. It is located on 483 km 2  of protected, 
DOE-owned land in South Carolina called the 
Savannah River Site (SRS). The SRS is bor-
dered on the southwest by the Savannah 
River and encompasses parts of Aiken, Barn-
well, and Allendale Counties, about 40 km SE 
of Augusta, Georgia. Although the SRS's 
prime function is the production of radionu-
clides, the site is designated as a National 
Environmental Research Park. Hence, long-
term research can be done on much of the 
SRS without the threat of habitat destruction 
or public interference, particularly at the 
exclusive SREL research areas. More than 
8100 ha have been declared by DOE as 
research set-aside habitats that are protected 
from industrial development and forestry 
programs. 

The SRS is within the sandhills region of 
the Upper Coastal Plain, about 32 km down-
slope from the Piedmont and 32 km upslope 
from the Lower Coastal Plain. Possiblities for 
field research are enhanced by the diversity 
of terrestrial habitats on the SRS. Many old 
fields, abandoned since 1951, are now either 
pine plantations (58000 ha) or turkey oak-
long leaf pine associations (2000 ha). Terres-
trial communities also include scattered 
stands of upland hardwoods (1000 ha), more 
extensive lowland hardwood forests (8000 
ha), and, nearer the Savannah River, cypress-
black gum forests (2000 ha). 

Some of the best herpetological research 
opportunities on the SRS have proven to be in 
and along the many aquatic environments on 
the SRS (see Representative Publications). 
Notable are the numerous streams and more 
than 190 Carolina bays, the natural, lentic 
freshwater wetlands of the region (average  

size is 2.7 ha, range 0.1-50 ha). Some Carolina 
bays retain water almost permanently, where-
as most are ephemeral. Swamps (3000 ha) 
and floodplains along the Savannah River, 
farm ponds, and four reservoirs are also 
available for research. 

The diversity of habitats, mild climate, and 
extensive herpetological field research for 
more than 20 years are the primary reasons 
for the recorded capture and documentation 
of more than one million individuals and 100 
species of amphibians and reptiles on the 
SRS. The plethora of research possibilities 
presented by so many species is demon-
strated by the diversity of research of the two 
herpetologists in permanent residence at 
SREL, J. Whitfield Gibbons and Justin D. 
Congdon, and the large number of post docs, 
technicians, graduate students, visiting fac-
ulty, and undergraduates. 

Dr. J. Whitfield Gibbons (representative 
publications 1, 2, and 3) has been investigat-
ing questions concerned with the life history 
and evolutionary ecology of freshwater tur-
tles. The studies are formulated in a manner 
to apply basic biological research findings to 
local or natural environmental problems that 
address contract obligations of funding agen-
cies and organizations. Some of the major 
habitats in this program have been the Caro-
lina bays known as Ellenton Bay, Flamingo 
Bay, and Lost Lake, and the reservoir known 
as Par Pond, all on the SRS. Dr. Gibbons has 
also conducted long term research at Sher-
riffs's Marsh in southwestern Michigan, in 
association with Michigan State's Kellogg 
Biological Station. Recent accomplishments 
include the completion of Life History and 
Ecology of the Slider Turtle (Smithsonian 
Institution Press, in press). The 10000 marked 
turtles on the SRS are the focus for continued 
field observations of and experiments on tur-
tles. Dr. Gibbons attributes the success of the 
program to the involvement of numerous col-
leagues, especially Judy Greene. Othes 
recently involved directly in the turtle studies 
are Tony Mills, Marie Fulmer, Jeff Lovich, 
Steve Morreale, Tim Owens, and Sarah Collie. 

Dr. Justin Congdon, also a SREL staff her-
petologist, is examining parental investment 
and developmental energetics of embryos of 
turtles, snakes, lizards, and alligators on the 
SRS. His results indicate that at least half the 
lipids present in the egg are available to the 
offspring after hatching, hence these lipids 
can be considered a form of parental care 
(publication number 4). Dr. Congdon also 
uses a multi-year, repeated-capture study of 
turtles on the George Reserve in Michigan to 
investigate life history evolution of long-lived 
organisms (numbers 5 and 6). 

Trip Lamb, a post-doc with Whit Gibbons, 
has examined the effect of hybridization of 
the genetic architecture of anurans (7) and 
uses mitochondrial DNA analysis to address 
zoogeographic variation in the turtle genera 
Xerobates (8), Malaclemys, and Graptemys. 
He also uses flow cytometry to study genetic 
damage of nuclear DNA in turtles (Trachemys 
scripta) inhabiting radioactive seepage bas-
ins on the SRS (9). 

Roger Anderson (10), a post-doc with Jus-
tin Congdon, is working in the turkey oak-
longleaf pine woodlands on the SRS, study-
ing the daily patterns of thermoregulation, 
movement, prey capture and metabolism of 
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lizards which differ in food acquisition modes. 
In the lab, Dr. Anderson is using locomotory 
performance measures to investigate the 
adaptedness of lizard body form as it relates 
to food acquisition mode and predator eva-
sion requirements. 

Several graduate students are pursuing 
Ph.D. research at SR EL. Robert "Bud" 
Fischer, technician with Justin Congdon and 
Ph.D. student at Clemson University, has 
been collaborating with Dr. Congdon on 
aspects of parental investment in reptiles and 
fish. Bud has also been working with several 
visiting faculty on numerous aspects of the 
physiology of alligators. Jeff Lovich (3, 11, & 
12), University of Georgia Ph.D. candidate 
under Dr. Gibbons, is investigating sexual 
size dimorphism and sexual dichromatism in 
turtles, focusing on effects of sexual selec-
tion and natural selection on the evolution 
and maintenance of sexual size dimorphism 
in Trachemys scripta and Malaclemys ter-
rapin. Joe Pechmann (13 and 14), technician 
with Dr. Gibbons, and Ph.D. candidate from 
Duke University, under the direction of Dr. 
Henry Wilbur (Duke University) and Dr. Gib-
bons, is developing terrestrial and aquatic 
field experiments on ambystomatid sala-
manders. He is using large-scale enclosures 
adjacent to two Carolina bays to analyze reg-
ulation of population sizes and community 
structure in larval and adult amphibians. 
David Scott (14, 15 & 16), a technician under 
Dr. Gibbons, and Ph.D. student at the Univer-
sity of Virginia, working with Dr. Gibbons and 
Dr. Ed Connor (University of Virginia), is also 
using large-scale enclosures for aquatic field 
experiments in two Carolina Bays. He wants 
to determine the effects of intraspecific and 
interspecific larval interactions on larval and 
adult traits in Ambystoma opacum and A. 
talpoideum. Thomas Hinton (16), Ph.D. can-
didate at Colorado State University under Dr. 
Ward Whicker and Dr. C. Richard Tracy, is 
working with Dr. John Pinder, a radioecolo-
gist at SREL. Tom uses radioactive tracers to 
examine the assimilation and retention of 
radium, strontium, and calcium in Trachemys 
scripta as influenced by age, sex, season, and 
stable calcium in the diet. 

Three Masters students are currently work-
ing with SRS reptiles. Ray Lorraine (Univer-
sity of South Florida) studies the foraging 
ecology of Seminatrix at Ellenton Bay. Laura 
Brandt (Florida International University) is 
examining population structure and density 
of Alligator mississippiensis in Par Pond 
Reservoir. Dave Penick (SUNY, Buffalo) is 
examining daily field metabolism and thermal 
ecology of Terrapene carolina in bottomland 
hardwoods. 

SREL also provides research opportunities 
to visiting herpetologists. Some receive a sti-
pend and travel expenses through coopera-
tive research programs between SREL and 
the Oak Ridge Associated Universities Pro-
gram. No fewer than a dozen visiting faculty 
have been involved in herpetological research 
at SREL in the past two years. 

One such visiting faculty is Ray Semlitsch 
(Memphis State University) who is continu-
ing work on ecological and genetic conse-
quences of paedomorphosis in Ambystoma 
talpoideum from the SRS (14, 17 & 18). Drs. 
Semlitsch and Gibbons have also completed 
a field guide to the reptiles and amphibians of 
the SRS, due for publication in 1989. Rich 

Siegel (Southeastern Louisiana State Univer-
sity) is also a visiting faculty who recently 
finished a post-doc under Whit Gibbons (19 & 
20). He has been examining the life history 
and population ecology of aquatic and terres-
trial snakes: Nerodia taxispilota, Seminatrix 
pygaea, and Coluber constrictor. He and 
Mary Jackson (Master's candidate at Mem-
phis State University) have recently com-
pleted work on the effects of temperature on 
the locomotor ability of Seminatrix. 

Dr. William Cooper (Auburn University at 
Montgomery) and Dr. Laurie Vitt (UCLA) 
have published 20 papers in the past five 
years from research performed as visiting 
faculty at SREL (see 21 and 22; Dr. Cooper 
has several more with Dr. William Garstka, 
University of Alabama) on various aspects of 
Eumeces biology such as reproduction, lipid 
cycling, diet, chemical communication, and 
sexual selection. Drs. Garstka and Cooper 
have been working with Jeff Lovich in exam-
ining the efficacy of using castrated and hor-
monally implanted Trachemys scripta for 
mate-choice experiments. Dr. Neil Ford (Uni-
versity of Texas, Tyler), in collaboration with 
Rich Siegel, has used laboratory experiments 
to study how foraging success affects the 
reproductive potential of Thamnophis marci-
anus and Elaphe guttata (19 and 20). Dr. 
Gordon Ultsch (University of Alabama) has 
recently completed work at SREL on aspects 
of the physiology of the respiratory and circu-
latory systems in musk turtles and box turtles 
(23). 

Still more visiting faculty are collaborating 
with researchers at SREL. Dr. Nat Frazer 
(Mercer University) has worked with Dr. Gib-
bons during the last three years on age-
dependent growth models in turtles. Dr. Jim 
Spotila (Drexel University) has been working 
closely with his student Dave Pennick on Ter-
rapene carolina, and continues to be inter-
ested in temperature-dependent sex deter-
mination in reptiles. Dr. Robert Gatten (Univer-
sity of North Carolina) and Justin Congdon 
have recently completed a study of anaerobic 
metabolism in nesting Chrysemys picta. Dr. 
Gatten, Dr. Frank Mazzotti (University of Flor-
ida), Dr. Congdon, and Bud Fischer have 
been examining the anaerobic component of 
sustained and burst activity in Alligator mis-
sissippiensis. Dr. Mazzotti has also been 
working with Dr. Gatten, Bud Fischer and Dr. 
Congdon on parental investment in alligator 
embryos as affected by temperature. George 
McCoy (Benedict College) is collaborating 
with Bud Fischer and Dr. Congdon on the 
effects of temperature on the rates of metabo-
lism and development of alligator embryos. 

SREL has other attractions. Top quality 
undergraduates come to SREL from all over 
the United States under the auspices of the 
SREL/DOE Cooperative Research Program. 
Each student participates in research for 10-
12 weeks. More than a dozen SREL publica-
tions in herpetology have been a conse-
quence of undergraduate projects. Graduate 
students can also be supported through this 
program to conduct their research for up to 
three years. The invited seminar program at 
SREL brings in a total of about two dozen 
herpetological seminars each year. The SREL 
library has 135 journal titles and many books 
relevant to ecology; a rapid interlibrary loan 
arrangement with the main campus fills the 
need for other references. The 16 other  

faculty members at SREL (all ecologists, in 
such fields as plant ecology, biogeochemis-
try, ornithology, mammalogy, ichthyology, 
aquatic invertebrate ecology, and microbial 
ecology), their post-docs, graduate students, 
technicians, and colleagues also help create 
a bustling academic environment. There are 
many reasons, indeed, for the exemplary eco-
logical research in herpetology at this dyna-
mic institution. 
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INCONSISTENCIES, 
INACCURACIES, AND 

INADEQUACIES IN 
HERPETOLOGICAL 

METHODOLOGY AND 
TERMINOLOGY, WITH 
SUGGESTIONS FOR 

CONFORMITY 

The responsibilities of scientists include 
being objective, finding truth, organizing :o 
prevent chaos, and establishing accuracy 
and consistency. Communication is difficult 
enough; language may have several mean-
ings for the same word, several spellings for 
the same pronunciation, several pronuncia-
tions for the same spelling, and so on. Herpe-
tology has its own peculiar flaws, some of 
which form the subject matter of this report. 

First, consider higher category nomen-
clature—it needs stabilization. For example, 
compare usage such as Caudata vs Urodela, 
Salientia vs Anura, Testudines vs Chelonia Its 
Testudinata, Sauria vs Lacertilia, all names of 
wide usage, but shamefully not subject to the 
restrictive rules that we apply to family group 
names via the International Code of Zoolog 
cal Nomenclature. Very few authors cite 
authorities for the higher taxon names. These 
dualities are the subject of another manu-
script that I have in preparation. 

Where do we learn terminology and meth-
odology? From our mentors? From text-
books? From literature? From our own 
researches? Regardless of how, the fact is 
that we often do things differently without  
defining our methods clearly, or we blindly 
follow something we have read without exam-
ining its accuracy. And we omit because we 
follow someone else's format. Below I pro-
vide examples with suggestions for correct 
usage or improvement. 

21. Cooper, W.E., Jr. and L.J. Vitt. 1988. 
Orange head coloration of the male broad-
headed skink (Eumeces laticeps), a sexu-
ally selected social cue. Copeia 1988:1-6. 

22. Cooper, W.E. Jr. and L.J. Vitt. 1988. Etho-
logical isolation, sexual behavior and 
pheromones in the fasciatus species 
group of the lizard genus Eumeces. Ethol-
ogy 75:328-336. 

23. Ultsch, G.R. 1988. Blood gases, hemato-
crit, plasma ion concentrations, and acid-
base status of musk turtles (Sternotherus 
odoratus) during simulated hibernation. 
Physiological Zoology 61:78-94. 
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OMISSIONS 

Many papers fail to give maximum or min-
imum sizes for specimens: identification is 
often assisted when size range is known, and 
additionally our curiosities are sated. Many 
papers give only total length or body length 
(the latter especially in salamanders) and 
may not clearly state what the length figure 
represents, e.g. Rossman and Wallach (1987) 
merely say "length"; Vermersch and Kuntz 
(1986) say "body length" for Leptotyphlops 
but simply say "length" for others; Martof et 
al. (1980) give total length for anurans and 
carapace length for turtles, but only total 
length for other groups; Salthe (1973) and 
Anderson (1969) omit length entirely. Few 
articles give allometric growth data. In Sala-
manders, length ratios (e.g., tail to body) typ-
ically change from juvenile to adult; such 
changes are useful in systematics and help 
explain adaptive or ecological functions. 

How often does an investigator give scale 
count data in relation to size or age of speci-
mens? Dunn (1942) and Inger (1943) offered 
ideas on survival value of varietal characters. 
Abnormal ventral or subcaudal scale counts 
are more likely in juveniles, which may die off 
early and thus would have different count 
ranges or frequencies. I recommend that mer-
istic data be presented for different size 
groups (or age groups) either as statements 
of range or, more ideally, as graphs for the 
count distribution of the different groups. 

METHODOLOGY 

Many workers, certainly amateurs, get their 
nomenclature and measurement methods 
from popular field guides or compendia texts. 
Are these reliable sources of methodology? 
Let's compare and make a determination. 
Conant (1975) shows snout-vent length in 
salamanders as being from tip of snout to 
distal end of vent. Stebbins (1985), in the 
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same guide series, does not define or show 
how S-V length is determined, but obscurely 
in the text he says snout-to-vent, which sug-
gests proximal end of vent. The major text on 
salamanders (Bishop 1943) usually said total 
length and tail length, but on occasion would 
say length to posterior end of vent. Duellman 
and Trueb (1986), Porter (1972), and Goin, 
Goin, and Zug (1978) give no details on S-V 
length. thus a logical source of definition 
would seem to be Peters (1964). This latter 
reference states that the main use of the term 
S-V length is to the posterior end of the vent, 
occasionally to the anterior end. An unusual 
approach to the problem appears in Pfingsten 
and Downs (1989). They used "standard 
length" for data known to be based on snout 
to posterior angle of the vent, "snout-vent 
length" for measurements known to extend 
only to the anterior angle of the vent and for 
data gleaned from publications where authors 
did not specify their method of measuring 
body length. Obviously the latter interpreta-
tion does not provide readers of original pap-
ers of the Pfingsten and Downs accounts with 
unqestionably known measurements. 

To eliminate inconsistent usage I recom-
mend that in salamanders body length is tip 
of snout to posterior end of the vent, inas-
much as the cloaca, for which the vent is the 
outlet, is a derivative of the body, and tails 
rarely break off at the anterior end of the vent. 

TERMINOLOGY 

Gravid. Does this mean the same as preg-
nant? When a eutherian mammalian egg is 
fertilized and is in utero we say "pregnant." 
Eggs of amphibians and reptiles may become 
quite large and an animal carrying large, 
unfertilized ova is conspicuous externally or 
when opened; here "gravid" is a more 
appropriate term. If the ova are fertilized and 
are carried in the fashion termed "ovovivipar-
ous," then pregnant seems the better term. 

In the discussion of salamander S-V length 
I spoke of the cloaca! opening or vent. In 
reptiles we normally identify the tail as begin-
ning where the cloaca! opening is situated, 
and here we have considerable awkward 
usage—the term "anus." Peters (1964) did not 
define anus, but in morphology the term 
means the terminal outlet of the alimentary 
tract, hence in mammals the end of the rec-
tum. But in amphibians and reptiles the ter-
minal part of the alimentary tract per se enters 
the cloaca! chamber. Herpetologists refer to 
the outlet from the chamber as "vent" in 
salamanders, "anus" in frogs, toads, and rep-
tiles. But the cloaca is a chamber into which 
digestive, reproductive, and urinary tracts 
may empty. Thus because the terminus of the 
digestive tract, the anus, is within the cloaca! 
chamber we need a distinct term for the cloa-
cal outlet. 

Salamanders and crocodilians have longi-
tudinal cloaca! outlets, frogs, toads, caecili-
ans, and turtles have circular openings, and 
snakes and lizards have transverse openings. 
The term "vent" certainly would be accepta-
ble, with all references to body length there-
fore confined to snout to posterior end of 
vent. But because so many references to anus 
and vent are undefined I propose that we be 
definitive and say that body length is from tip 
of snout to posterior end of cloacal aperture 
in amphibians, turtles, and crocodilians, and  

in snakes and lizards we would say tip of 
snout to posterior end of scute covering the 
cloaca! aperture. 

We also have a peculiar adaptation of the 
adjectival term "anal." What is the name of the 
large scale that covers the cloacal aperture in 
a snake or most lizards? Virtually all herpe-
tologists use the term "anal plate" or a com-
parable term such as "anal scute," "anal 
shield," or "anal scale," or just "anal." Peters 
(1964) gives the term "anal" (= anal plate) as 
the "terminal plate in the ventral series in 
snakes, usually larger than ventral scales..." 
and some varied synonyms. Peter (1972), at 
least, said cloaca! or anal scale or shield. I 
object to the term "anal" for the same reason 
as I did in discussing S-V length. The term 
"anal" should be replaced by "cloaca!" or 
"vent"; my preferred term would be "cloaca! 
scute" or "cloacal scale." 

But the term "cloacal" or "vent" alone does 
not solve the problem. Reptile bodies are 
covered by epidermal derivatives that we call 
scales, scutes, shields, etc., and dermal 
derivatives that are bone. Peters (1964) tells 
us that a plate is a large scale, but indicates 
that it has been used for bony elements of the 
turtle shell in contrast to the epidermal ele-
ments. Various herpetologists discussing tur-
tles have used the term "epidermal laminae," 
"shield," "scute," and "horny laminae" for 
epidermal components, and the terms "plate" 
or "bony plate" for the bones of the shell. 

Inasmuch as the dermal elements of the 
turtle carapace originate as flat, platelike 
elements separate from the chondral bones 
with which they may unite, I suggest that 
those dermal components be called bony 
plates to clearly distinguish them from the 
epidermal derivative. If we abandon the term 
"plate" in application to epidermal derivatives 
we need only to consolidate terminology of 
the epidermal elements. 

The term "laminae" used by Carr (1952) 
was rejected by Zangerl (1969) because "lam-
ina, e.g., Lamina cribosa" is a term used for 
bony sheets or plates in anatomy. Therefore I 
believe we should not apply "lamina" to epi-
dermal elements. That leaves us free with 
shield, scale, and scute as possible synonyms 
for the epidermals. 

The Squamata and the Testudines have 
large (an arbitrary value) epidermal elements 
that closely adhere to and cover bones, as, 
e.g., on top of the head. For these I have no 
objection to the term "shield," but a shield 
nevertheless is a scute or scale. Peters (1964) 
defined a scute as a large scale usually mean-
ing much the same as plate, lamina, shield, 
and a scale is epidermal in his definition. 
Therefore I suggest that we restrict the term 
"shield" to large scales that are closely 
adherent to and cover bones. Large scales 
atop the head of snakes, lizards, and turtles 
can be called shields, much as the epidermal 
elements such as appear on turtle shells. For 
the scales of the soft snake or lizard body the 
term "scale" or "scute" suffices. In lizards, 
scales containing osteoderms probably 
should be said to be shields. Some scales, 
e.g., labial series, may pose a problem of 
usage. This would be negated if we get rid of 
the term "shield" and confine ourselves 
wholly to scute or scale for all epidermal 
derivatives. 

The scutes of the belly of snakes and 
lizards have been referred to by several  

names: belly scales, gastrosteges, ventrals, 
but fortunately we seem to have stabilized at 
ventrals. But for the underside of the tail we 
have a problem. Conant (1975) used the term 
"subcaudal," sometimes shortened to "cau-
dal." Stebbins (1985) used caudals. As I see it, 
any scale on the tail is a caudal, hence the 
appropriate term for those that we normally 
count on the underside of a squamate tail is 
"subcaudal." Some Australian herpetologists 
use an archaic term, urostege, which though 
understood to be the equivalent of subcaudal 
is really nonrestrictive because "uro" means 
"tail" and "stege" means "covering" (cf gas-
trostege, which is restrictive because the 
meaning "belly covering" is definitive). Thus I 
reject urostege as a synonym of subcaudal 
because the term could apply to any tail 
scale. 

NOMENCLATURE OF TURTLE SHELL 
EPIDERMAL AND DERMAL COMPONENTS 

Shell component nomenclature is badly 
confused and variable. Zangerl (1969) sup-
posedly solved the dilemma, but subsequent 
usage has been diverse. Table 1, a compila-
tion of terminology from various books and 
monographs, shows much of the variation in 
terms utilized. For example, the first median 
scute of the carapace has been called precen-
tral, neural, cervical, and nuchal. For this and 
other scutes no clear consensus can be 
determined. Perhaps the most impressive 
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comments for a set of nomenclatural terms 
was given by Pritchard and Trebbau (1984). 
They stated that Zangerl's term "cervical" for 
a scute has little following. They did not like 
Zangerl's term "pleural" for a scute because 
that term is used more familiarly for underly-
ing bones-the lungs are pleura, thus the 
bone closer to the lung should be a pleural. 
Scutes are closer to the more superficial ribs 
or costae, hence scutes should be costals. 
They also preferred to maintain Greek nomen-
clature for carapace bones and Latin names 
for scutes (but note that they are flawed in use 
of "nuchal," a Latin derivative, for both a bone 
and a scute). Whether we use Latin or Greek 
seems immaterial; latinization is the only 
necessity to conform to the language of bio-
logical nomenclature. I therefore propose the 
following set of names for carapacial ele-
ments (see Fig. 1): 
BONE: proneural, neural, suprapygal (over 

the pelvic area), pygal, pleural, peripheral. 
EPIDERMAL SCUTES: nuchal, vertebral, 

supracaudals for the last scutes on the 
margin and equivalent to what some might 
term "marginal 12," (11th in kinosternids, 
13th in Caretta), costal, marginal. A few 
minor alterations will be needed to accom-
modate certain pleurodires. 
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2 BATAGURINAE 	MARGIN 1 IN PLEURODIRES 

Table 1. Nomenclatural applications of turtle epidermal and dermal elements. Sources are identified in Literature Cited. 
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Figure 1. Proposed standardized nomenclature for turtle carapacial bones and scutes. Bones 
on left, scutes on right. Abbreviations as per list in Table 1. 

Table 1. Habitat and dimensions at nests of Platemys macrocephala 

NEST 1 2 3 

22/05/85 17/05/85 28/08/85 
Substrate Earth Earth Sand 
Distance from water (cm) 80 200 250 
Condition Partially preyed Building Preyed 
Height above water level (cm) 16 30 35 
Temperature in the chamber 32° C 
Air temperature 30°C 
Size 

Length (cm) 11.2 6.5 10.5 
Width (cm) 7.5 6 8.6 
Depth of chamber (cm) 8 4 10 

Number of eggs 8 0 4 

*A nest was seen being built one month before at the same site. 

NOTES ON THE NESTING 
ECOLOGY OF Platemys 

macrocephala 
IN THE BRAZILIAN 

PANTANAL 

Platemys macrocephala occurs from the 
Pantanal and Rio Paraguai in southwest Mato 
Grosso, Brazil to northeast Paraguay and 
northeast Bolivia (Rhodin et al. 1984). The 
only information on reproduction of this spe-
cies is based on Rhodin et al. (1984) who 
examined fifteen specimens and estimated 
the breeding season. 

Here we present nesting data based on 
active nests which we found by walking on 
the banks of marshes, bays and burrow pits 
distributed along the Trans-Pantanal High-
way at the Rio Alegre ranch (56° 59'W, 17° 
16'S), in the Pantanal, municipality of Pocone, 
Mato Grosso, Brazil. The Pantanal is a large 
(100,000 km 2) seasonal swampland. The cli-
mate and habitat characteristics have been 
described by Prance and Schaller (1982) and 
Cintra (1985 a, b; 1987). 

We recorded the habitat, location and di-
mensions of nests (Table 1), eggs (Table 2), 
and the dimensions of adults and a hatchling 
that hatched in captivity (Table 3). 06lio Fal-
cAo found a nest under construction in April. 
We examined two nests found in clay soil on 
the margins of a marsh and one in sandy soil 
in an abandoned pasture. One individual was 
observed building a nest at 1800 h. The turtle 
urinated, softening the soil and dug a hole 
with its hind legs. Of the two nests found in 
clay soil, one was under construction and the 
other had been destroyed by a predator 
(Crested Caracara, Polyborus plancus) which 
had eaten 50% of the eggs. The eggs of this 
nest were in two layers. The four surviving 
eggs were in the deepest part of the egg 
chamber, and were collected and maintained 
in a small box with cottonwool. One young 
hatched after six months. The upper part of  

the carapace, plastron and sides of neck were 
covered in orange/red patches. The pupils 
were gray and the iris buff. 

Clutch size ranged from four to eight eggs/ 
nest. Eggs were completely white, rounded 
and about three cm in diameter. The egg 
mass varied between 11 and 20 g (Table 2). 
The eggs have a porous surface and the shell 
is about 0.4 mm thick. 

Three adult females and one adult male 
were collected from the wild and placed in 
captivity. All females laid eggs in captivity but 
the eggs were eaten by lizards (Tupinambis 
sp.). The adult female of 29.5 cm carapace 
length (Table 3) is the largest size recorded 
so far for this species. 

The data presented here suggest that 
Platemys macrocephala starts breeding in 
the Pantanal near the end of the wet season 
(April-May) when the flooding of the Pan-
tanal starts to recede, confirming the predic-
tion of Rhodin et al. (1984). 

Because P. macrocephala starts nesting at 
the end of the wet season, the eggs are 
exposed to high temperatures (up to 50°C at  

the surface of the soil) and low soil moisture 
during the dry season (June to November). 
The hard, calcified and relatively impermea-
ble shells may be important to protect the 
embryos from dessication. Heavy rains occur 
in the Pantanal between December and March 
(Schaller and Crawshaw 1980; Cintra 1987) 
and we believe that it is in this period, when 
the soil is soft, that most hatching occurs. 
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Table 2. Sizes of eggs of Platemys macrocephala. 

LENGTH 
(mm) 

WIDTH 
(mm) 

MASS 
(9) 

Nest number 1 31.5 
31.5 
32.5 
32 

30.5 
31 
31 
31 

18.5 
18.5 
19 
19 

x ± SD 31.8 ± 0.41 30.8 ± 0.21 18.8 ± 0.22 

Laid in captivity 
Female 1 30.5 29.8 20 

30.5 29.7 19.5 
30.2 29.7 19 
30.9 29.3 19 

x ± SD 30.5 ± 0.24 29.6 ± 0.19 19.3 ± 0.41 
Female 2 28.5 26.5 13.5 

28 26.3 12 
29 26.5 13 
29.5 26 12 
28.8 25.8 11 
28 26.5 12 

x ± SD 28.6 ± 0.53 26.3 ± 0.27 12.2 ± 0.80 
Female 3 30 30 14.5 

30.3 29.5 15.5 
31 30.5 16 
29.5 29.5 15.5 
30 29.8 17 
30.5 30.4 17.5 
30.5 29.8 16 
31.3 31 16 

z ± SD 30.4 ± 0.52 30 ± 0.49 15.7 ± 1.09 

Table 3. Dimensions of a young and adults of Platemys macrocephala. 

AGE 	SEX 	CL 
	

CW 	CH 	PW 	PL 	HW 	MASS 
(cm) 	(cm) 	(cm) 	(cm) 	(cm) 	(cm) 

	
(9) 

Hatchling 
	

3.8 	2.6 	0.9 	2.4 	2.7 	1.3 	10 

1. Adult 
	

26.5 	19.5 	10.5 	17.5 	24 	5.7 	2.507 

2. Adult 
	

23 	15.5 	8.5 	14 	20 	5.5 	1.590 

3. Adult 
	

29.5 	20.5 	12 	17.5 	25.5 	6.7 	3.257 

4. Adult 
	

23.5 	17 	9 	14 	21.3 	5.1 	1.757 

CL/CW CL/CH PL/PW CW/PW 

1. 1.36 2.52 1.37 1.11 

2. 1.48 2.71 1.42 1.10 

3. 1.44 2.46 1.45 1.17 

4. 1.38 2.61 1.52 1.21 

Hatchling 1.46 4.22 1.12 1.10 

F = Female; M = Male; CL = Carapace Length; CW = Carapace Width; CH = Carapace Height; PW 
= Plastron Width; HW = Head Width; PL = Flastron Length 

TECHNIQUES 

A SIMPLE CODE FOR TOE 
CLIPPING ANURANS 

A limited number of unique toe clipping 
codes have been proposed (see Ferner 1979 
for a review). The most widely cited code is 
that of Martof (1953). Martof's system is 
appropriate if the study involves thousands of 
individuals. However, it has the disadvantage 
of requiring the clipping of many digits for 
even numbers of two or three digits (e.g., #16 
requires clipping three toes, #66 four toes and 
#199 six toes). Clarke (1972) has shown that 
toe clipping toads reduces the probability of 
recapture, suggesting that the procedure may 
be detrimental to them. Underhill (pers. 
comm. in Daugherty 1976) also reported 
weight loss in toe-clipped Rana pipiens. Toe 
clipping may also reduce the mobility of 
arboreal frogs. 

A system that minimizes toe clips is pre-
ferred. I have used the system shown in Fig-
ure 1. This system allows the first 99 individu-
als to be marked with only one or two toes 
clipped (Table 1) and involves the clipping of 
no more than three digits for up to 736 indi-
viduals, a number large enough to be ade-
quate for many studies. After 99, not all con-
secutive numbers are available. When two 
amputations occur on one side of the body 
(left or right), the lower digit takes the higher 
value. For example clipping the first and third 
digits on the right hand side would represent 

Figure 1. A simple code for toe clipping anu-
rans. Note, when two clips are made on one 
side of the body, the number in brackets is 
adopted by the lowest digit (e.g. marking the 
first and third digits on the right foot would 
represent number 103 not 301). 
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NUMBERS AVAILABLE 
Total number 

of unique 
marks 

1 
Toe Clip 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 20, 30, 40, 50, 60, 70, 80, 90 18 

11-19, 21-29, 31-39, 41-49, ....91-99. 

2 102-109, 203-209, 304-309, 405-409, 506-509, 
Toe Clips 607-609, 

708, 709, 809 
1020, 1030, 1040, 1050, 1060, 1070, 1080, 1090 124 

112-119, 122-129, 132-139, 142-149,  	192-199 

213-219, 223-229, 233-239, 243-249, 	 293-299 
314-319, 324-329, 334-339, 344-349, 	 392-399 

415-419,425-429, 	  495-499 
516-519,526-529, 	  596-599 

3 617-619, 627-629, 	  697-699 
Toe Clips 718-719, 728-729, 	 , 798-799 

819, 829, 839, 849, 	 , 889, 899 
1021-1029, 1031-1039, 1041-1049, 	 1091-1099 
2031-2039, 2041-2049, 	 , 2091-2099 
3041-3049, 3051-3059, 	 , 3091-3099 
4051-4059, 4061-4069, 	 , 4091-4099 
5061-5069, 5071-5079, 	 , 5091-5099 
6071-6079, 6081-6089, 6091-6099 
7081-7089, 7091-7099 
8091-8099 736 

Table 1. Numbers available using 1,2 and 3 clips, and the accumulated total number of unique 
marks available. Note that after 99 not all numbers are available (see explanation in text). 

LITERATURE CITED 	 MATERIALS AND METHODS the number 103, not 301. Hence it is then 
necessary to delete those numbers which 
become obsolete (e.g., number 301 cannot be 
used). Repeating marks can be avoided by 
using a table of clip codes (Table 1) and 
checking the codes as they are used. In addi-
tion to minimizing the number of clips, this 
simplified system is easily remembered, thus 
allowing more rapid marking and recognition 
of frogs in the field. 
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HERPETOLOGICAL 
HUSBANDRY 

See Herp. Review 20(1 ) for author's in-
structions. 

ARTIFICIAL HIBERNATION 
OF GARTER (Thamnophis 
sp.) AND CORN (Elaphe 
guttata guttata) SNAKES 

Previous studies utilizing artificial hiberna-
tion for garter snakes report high rates of 
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mortality (24% for adult females and 50% for 
adult males in Vagvolgyi and Halpern 1983; 
and 47.2% and 63%, resp., for adults in Joy 
and Crews 1987). During the course of our 
studies on chemosensory structures and 
functions in snakes, we have used artificial 
hibernation as a means of simulating natural 
conditions and lowering the cost of maintain-
ing captive garter snakes (Thamnophis sp.) 
and corn snakes (Elaphe guttata guttata). 
The methods described below have provided 
a high survival rate for both adult and neona-
tal snakes. In addition, we observed robust 
courtship behavior and successful mating for 
both genera. 

All animals were contained in plastic 
sweater boxes (Hugh H. Wilson Co., Sun-
bury, PA), measuring either 40.6 x 27.3 x 16.5 
cm (model 0957) or 40.6 x 27.3 x 9.5 cm 
(model 0956), with air holes in the cover. All 
snakes, except for T. sirtalis parietalis, were 
provided with pine shavings as a substrate. 
Three brown paper towels were used to line 
the bottom for T. s. parietalis. One bowl of tap 
water, cooled down to hibernating tempera-
tures, was placed in each sweater box. 

In September 1986, 50.50 adult T. s. parieta-
lis were purchased commercially, group 
housed by sex, and maintained at ambient 
temperature (25° C ± 2°) for several days with 
water ad libitum. On 16 September, male 
snakes were separated into groups of 12 or 
14/sweater box, and females were separated 
into groups of eight or 10/sweater box. All 
sweater boxes were then put into large card-
board boxes, which were closed and put into 
a refrigerated room (5°C ± 5°, but never 
below 0°C). A large piece of opaque plastic 
was placed over the cardboard boxes to pre-
vent light from entering the boxes and to keep 
humidity high. No acclimation period was 
provided nor did we attempt to feed the 
snakes prior to hibernation. All snakes ap-
peared healthy. Water and paper towels were 
changed every three weeks under red light 
illumination; otherwise the snakes were left 
undisturbed for 111 days (males) and 112-125 
days (females). 

On 16 October 1987, 12.15 adult T. marcia-
nus, collected by the first author in LaSalle 
Co., TX and purchased commercially, were 
put into sweater boxes (four males/box and 
3-4 females/box) and placed within an unlit 
low-temperature incubator (Queue Systems, 
Model 1210, Parkersburg, WV). On the same 
day, 7.7 adult corn snakes were put in sweater 
boxes individually and placed within the same 
incubator with the T. marcianus. All snakes 
were exposed to declining temperatures (16 
to 10°C ± 2°) over 18 days. Water was 
changed every two weeks, and the pine shav-
ings were not changed during the hibernation 
period. Prior to hibernation, these snakes had 
been maintained in the laboratory on a 12:12 
h light:dark cycle at ambient temperatures. T. 
marcianus were fed as many goldfish as they 
would eat once/week, and the corn snakes 
were fed one adult mouse/week. Water was 
available ad libitum. Feeding was discon-
tinued one week prior to hibernation. All 
snakes were brought out of hibernation after 
73 days, directly into ambient room temp-
eratures. 

On 22 September 1988, 118 male and 
female T. s. parietalis, purchased commer-
cially, were randomly distributed into sweater 
boxes (10 snakes/box) and put into hiberna-
tion as described previously for this species. 
Twenty-eight snakes were removed after 92 
days in hibernation, 20 snakes after 99 days, 
nine after 119 days, 20 after 131 days, 10 after 
153 days, and 30 after 180 days. 

Table 1 shows the hibernation periods for 
corn snakes, T. marcianus, T. radix, and T. 
proximus proximus in 1988. All of these 
snakes were hibernated in the same manner 
as described for the snakes in 1987 except no 
acclimation period was given. These snakes 
were exposed to 10°C ± 2° from the onset. 
Juvenile corn snakes were not hibernated 
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Table 1: Results of artificial hibernation of adult and juvenile Elaphe g. guttata and adult and 
neonate Thamnophis in 1988 (except T. sirtalis parietalis - see text). 

Total No. 
Hibernated Date in Date out of No. of Days In No. of deaths 

SPECIES (No. of males, 
If known) 

Hibernation Hibernation Hibernation (% mortality) 

Elaphe g. guttata 
Adult 9 (7) 10/26/88 2/26/89 123 0 (0) 
Juvenile 17(10) 11/3/88 2/6/89 95 0 (0) 

Thamnophis radix 
Adult 8 (0) 10/28/88 2/24/89 119 0 (0) 
Neonate 53 12/2/88 2/26/89 87 3 (5.7) 

8 12/2/88 5/1/89 150 0 (0) 

T. marcianus 
Adult 10 (5) 10/28/88 2/9/89 104 0 (0) 

17 (8) 11/3/88 2/23/89 112 1 (5.9) 

T. p. proximus 
Neonate 29 11/29/88 2/29/89 90 4 (13.8) 

8 12/2/88 4/24/89 143 1 (12.5) 

during their first winter. Adult T. radix were 
purchased commercially in the summer of 
1988. All neonate Thamnophis were born in 
captivity from pregnant females purchased 
commercially. Prior to hibernation, the adult 
and juvenile corn snakes were fed an adult or 
juvenile (5g) mouse, respectively, once/week; 
adult T. radix and T. marcianus were fed as 
many goldfish as they would eat once/week ; 
neonate T. radix were fed as much chopped 
earthworm as they would eat three times/ 
week; and each T. p. proximus neonate was 
fed 2-3 guppies three times/week. T. radix 
neonates were also given vitamin supple-
ments with each feeding (Reptical, Terra-
fauna Products, Mountain View, CA). Water 
was available ad libitum to all snakes, and ail 
were maintained on a 12:12 h light:dark cycle  
at ambient room temperatures. Feeding was 
discontinued one week prior to hibernation 

RESULTS 

Of the 100 snakes hibernated in Septembe r 
1986, only one snake (a female found 50 days 
into hibernation) died (1% mortality). Al-
though not quantified, males courted females 
with "chinning" and caudal undulations the 
day after removal from hibernation. 

No deaths occurred among the snakes h - 
bernated on 16 October 1987. Courtship was 
observed two weeks after removal from h - 
bernation, lasting another two weeks. This 
reproductive activity resulted in three preg-
nant T. marcianus and six clutches of corn 
snake eggs. 

Of the 118 snakes hibernated on 22 Sep-
tember 1988, only one male was found dead 
(0.8% mortality), at 37 days into hibernation. 
In every instance, courtship was observed 
from the day after removal from hibernation 
and up to two weeks afterward. 

The results of all other snakes hibernated in 
1988 are shown in Table 1. 

DISCUSSION 

The highest mortality (13.8%) occurred 
among the T. p. proximus neonates. This is 
still below the estimated mortality (45-85.5%)  

for natural populations of colubrid snakes 
surviving their first hibernation (reviewed in 
Parker and Plummer 1987; of course other 
factors, such as greater temperature and 
humidity fluctuation, availability of suitable 
hibernation sites, and predation upon emer-
gence, may affect these results). Previous 
attempts to raise T. radix and T. s. parietalis 
neonates resulted in greater than 90% mortal-
ity when kept in constant laboratory condi-
tions for over three months and fed only 
earthworms. These snakes would eat steadily 
for the first three months of their lives but 
would then refuse food. This refusal of food 
occurred in October. Under natural condi-
tions, these species would have been in hi-
bernation. Although artificial hibernation may 
help Thamnophis neonates survive by provid-
ing a necessary physiological shift, these 
previous mortalities may have been due to 
nutritional deficiencies (i.e. lack of vitamin 
supplements). 

The most impressive results were found for 
adult T. s. parietalis, where less than 1% mor-
tality occurred in snakes hibernated over six 
months. Prior to 1986, our artificial hiberna-
tion techniques produced up to 50% mortality 
in adult T. s. parietalis, probably due to dehy-
dration. Previously, we hibernated our garter 
snakes as described in Vagvolgyi and Halp-
ern (1983) and Joy and Crews (1987). In these 
studies, temperature and light regimes did 
not differ from this study, but snakes were 
placed in cotton bags with damp sponges and 
placed in light tight cardboard boxes. This 
method results in a quicker loss of moisture. 
Interestingly, Whittier et al. (1987) used clear 
plastic boxes for part of their study and report 
a mortality rate of 16.0 ± 1.5%. We believe that 
moisture availability is critical for long-term 
artificial hibernation as suggested by Con-
stanzo (1985, 1988). 

Vagvolgyi and Halpern (1983), Joy and 
Crews (1987), and Whittier et al. (1987) also 
used acclimation periods. Although we do 
not know how this interacted with the other 
hibernation procedures, we believe that temp-
erature acclimation may not be necessary for 
successful overwintering, as suggested re-
cently (Murphy and Campbell 1987). How- 

ever, it should be noted that most of our data 
involves northern natricine snakes. Another 
study using southern species of Lampropeltis 
(Tryon and Murphy 1982) with acclimation 
procedures resulted in 0% mortality. It would 
be interesting to know if there are differences 
in survivorship during hibernation of north-
ern versus southern snakes of the same spe-
cies or between natricines and other colubrids. 
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LIFE HISTORY 
NOTES 

See Herp. Review 20(1) for author's instruc-
tions. 

ANURA 

RANA SYLVATICA (Wood Frog). ATTEMP-
TED PREDATION. On 2 April 1988 at 2130 h 
(air temperature 11°C) an adult male R. syl-
vatica (58 mm SVL) was observed to bite and 
hold onto an adult Notophthalmus virides-
cens (SVL not recorded) at a breeding pond 
complex 0.75 km S of Jeffersonville, Sullivan 
Co., NY (390 m elevation). The frog appeared 
to maneuver the newt in its mouth as if to 
attempt swallowing, but after 2 min of strug-
gling, the frog suddenly pushed the newt 
from its mouth into the pool. The frog wiped 
its mouth with its forelimbs, then swam to 
matted vegetation at the bottom of the pool. 
The newt floated still for several minutes 
before swimming to cover. Ten min later the 
frog began vocalizing. The "prey handling" 
activity exhibited by this frog suggests its 
behavior was not a territorial response, as 
reported for some ranids (Emlen S.T. 1968. 
Territoriality in the Bullfrog, Rana catesbei-
ana. Copeia (2), June 5. pp. 240-243), but was 
a predatory encounter. Apparently, the nox-
ious character of the newt (Duellman and 
Trueb. 1986. Biology of Amphibians. McGraw-
Hill Book Company, NY. pp. 250-251) thwarted 
ingestion by R. sylvatica; this is believed to be 
the first observation of attempted predation 
on N. viridescens by R. sylvatica reported. No 
specimens were collected. 

Submitted by WILLIAM H. CUTLER II, 
Department of Biology, State University of 
New York at Binghamton, Binghamton, NY 
13901, USA • 

CROCODILIA 

ALLIGATOR MISSISSIPPIENSIS (American 
Alligator). FORAGING BEHAVIOR. Although 
the diet of juvenile alligators has been docu-
mented by Fogarty and Albury (1968. Proc. 
Ann. Conf. Southeast. Assoc. Game Fish 
Comm. 21:220-222) and Chabreck (1971. 
Proc. Ann. Conf. Southeast. Assoc. Game 
Fish Comm. 25:117-127), no published ac-
counts of juvenile alligator feeding behavior 
in nature exist. 

On 27 March 1988, I used binoculars to 
observe a juvenile alligator (TL ca. 1 m) from a 
distance of ca. 20 m in the Sabine National 
Wildlife Refuge, Cameron Parish, Louisiana. 
During five minutes of observation the alliga-
tor, which was floating at the surface in a 
long, narrow opening in emergent vegeta-
tion, performed a stereotypic feeding behav-
ior ca. 10 times. The alligator first aligned 
itself parallel and adjacent to the vegetation, 
then rapidly pumped a forelimb up and down 
in the vegetation for one to two seconds, fol-
lowing which it opened and snapped its jaws 
shut in the direction of the limb. Upon com-
pletion of this behavior the alligator moved 
forward several cm to half a meter, then 
repeated the behavior. Foot-pumping was 
performed on either side of the body, but 
more often on the right. The behavior 
appeared to be an attempt to frighten or dis-
lodge potential prey from the vegetation. 
Although I could not determine whether the 
alligator succeeded, it occasionally seized 
and promptly discarded bits of vegetation. 
The observed behavior is concordant with the 
prominence of aquatic invertebrates, small 
fishes, and aquatic vegetation found in the 
stomachs of juvenile alligators in southeast 
Louisiana (C. Brantley, pers. comm.). 

!thank Dale R. Jackson of the Florida Natu-
ral Areas Inventory, and Richard A. Seigel of 
Southeastern Louisiana University for bene-
ficial comments on an earlier version of this 
manuscript. 

Submitted by JOHN G. PALIS, Florida Nat-
ural Areas Inventory, 254 East Sixth 
Avenue, Tallahassee, FL 32303, USA • 

TESTUDINES 

CHELYDRA SERPENTINA (Common Snap-
ping Turtle). FECUNDITY. While collecting 
research materials on the Valentine National 
Wildlife Refuge, Cherry Co., Nebraska, in 
June 1988, we unearthed a nest of a common 
snapping turtle containing 104 eggs (X mass 
for 103 fertile eggs = 13.887 g, SD = 0.586 g). 
The nest was less than 24 h old when it was 
opened, because it was not present when we 
examined the site the preceding day. We 
judge that the nest held eggs laid by a single 
female, because the eggs were contained 
within a single chamber, they were fairly uni-
form in size, and no trace of damaged eggs 
was found nearby. Had the clutch actually 
been produced by two females ovipositing in 
the same cavity, a portion of the first set of 
eggs certainly would have been destroyed by 
the second female while re-opening the nest 
chamber. 

Ernst and Barbour (1972. Turtles of the 
United States. The University Press of Ken-
tucky, Lexington) reported that clutches of 
common snapping turtles range in size from 
11-83 eggs. Our observation indicates that 
some individuals of this species actually pro-
duce in excess of 100 eggs. 

Submitted by KIRK MILLER, Department 
of Biology, Franklin and Marshall College, 
Lancaster, PA 17604, GEOFFREY F. BIRCH- 
ARD, Department of Biology, George Mason 
University, Fairfax, VA 22030, and GARY C. 
PACKARD, Department of Biology, Colorado 
State University, Fort Collins, CO 80523, USA 

• 

CHRYSEMYS PICTA BELLI (Western Painted 
Turtle). EGG RETENTION. Aseasonal re-
tention of eggs had been reported for a wild 
chelonian in Lissemys punctata punctata by 
Duda and Gupta (1978. Herp. Review 9:46.), 
who also reviewed reports of egg retention in 
other chelonian species, all of specimens in 
captivity. The authors felt that egg retention 
might be prompted by adverse seasonal 
weather conditions or lack of appropriate 
nesting grounds. Here I report a case of egg 
retention by a female Chrysemys picta belli, 
with notes on attempts made by the individual 
to nest. 

On 9 June 1987 on the west shore of Middle 
Findley Lake on the Turnbull National Wildlife 
Refuge, Spokane Co., Washington, a female 
C. p. belli (plastron length 177 mm) was cap-
tured after partially constructing a nest cavity 
and then abandoning it without depos-
iting any eggs. An X-ray the following day 
indicated the presence of 11 eggs. The female 
was observed attempting to nest in the same 
area on 11 June and 12 June, and made two 
attempts about 15 cm apart on the latter date. 
All four nest cavities were abandoned at a size 
that was probably inadequate for deposition 
of a clutch of 11 eggs, as judged from 
observations of nesting in this population and 
a nearby population in Latah Co., Idaho (Linde-
man 1988. M.S. Thesis Univ. Idaho). All 
contacted immovable underlying basalt, and 
on one occasion the claws of the female's 
hind limbs made audible rasping sounds, 
scratching at the rock for several minutes 
before the cavity was abandoned. 

The female was captured again on 24 June, 
and a second X-ray indicated that presumably 
the same clutch of 11 eggs (in the same 
relative positions) was still present. Palpation 
of oviducts indicated a continued presence of 
shelled eggs in the abdomen at the next three 
captures of the female on 25 June, 15 July, 
and 16 July, but not at the next capture on 12 
August; thus eggs first detected somewhat 
early in the nesting season were retained by 
this female until at least 19 days after the last 
other record (27 June) of a gravid female in 
either population under study. The Turnbull 
Refuge is characterized by shallow soils 
covering basaltic formations, particularly 
around Middle Findley Lake. Prolonged reten-
tion of eggs by this female was very likely due 
to difficulty in finding suitable nesting ground 
with deep, rock-free soil. 

Submitted by PETER V. LINDEMAN, Divi-
sion of Biological Sciences, Madisonville 
Community College, College Drive, Madison-
ville, KY 42431, USA • 

CLEMMYS GUTTATA (Spotted Turtle). 
REPRODUCTION. There are apparently no 
published records of Clemmys guttata depos-
iting more than one egg clutch in a single 
nesting season (Ernst. 1976. J. Herpetol. 
10(1): 25-33; Ernst, pers. comm.). On 14 June 
1988 a female C. guttata (CL=101 mm) kept in 
a semi-natural pond enclosure deposited a 
clutch of six eggs in a nest excavated in short 
grass about 4.8 m from the pond edge. Nine-
teen days later, on 3 July 1988, this same 
specimen deposited three eggs in a nest 
excavated about one m from the water's edge. 

The female turtle was captive hatched and 
known to be in her ninth year. She was kept 
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under natural conditions after the first winter, 
and hibernated normally in the 0.24 ha enclo-
sure. The diet was supplemented on E. n 
intermittent basis with Purina Trout ChowE, 
earthworms, and beefheart. It is significait  
that this specimen's total egg complement for 
1988 exceeded the maximum published 
clutch size for the species (eight eggs, [Adler. 
1961. Ohio J. Sci. 61:180-182]). The eggs 
were removed for artificial incubation; all 
eggs proved fertile. The first clutch produced 
five live hatchlings (the sixth died late in 
incubation); the second clutch produced 
three live hatchlings. 

Submitted by PETER R. WILSON, 5692 W. 
Toles Road, Eaton Rapids, MI 48827, USA 0 

GRAPTEMYS CAGLE! (Cagle's Map Turtle). 
SIZE MAXIMA. Haynes and McKown (1974. 
Tulane Studies in Zoology and Botany 
18:143-152) reported the maximum size of 
male (92.8 mm CL) and female (161.1 mm C_) 
Graptemys caglei from the Guadalupe River 
System of South Texas. A mark-recapture 
program was begun on the turtle populations 
of the Guadalupe River near Cuero, DeWitt 
Co., Texas, in May 1985. A total of 712 Gra,D-
temys caglei have been released, including 
609 males and 103 females. Four hundred 
severty-nine males and 57 females have been 
captured that exceed the previously reported 
size maximum. The largest male (CL=125.7 
mm) exceeds the previous report by 32.9 mm, 
and the largest female (CL=202mm) exceeds 
the previous report by 40.9 mm. These spec-
imens were 230 g and 920 g, respectively. 
Various of the largest specimens were photo-
graphed prior to release, and several speci-
mens exceeding the previous size maxima 
are currently deposited in the West Tex as 
State University Museum of Natural History, 
including both male (WTSU 11755, 11778-
11781, 11785-11789, 11800-11802, 11804-
11811, 11813-11815, 11818, 11820, 1184, 
11898-11899, 11902-11905, 11908-119C9, 
11912-11923) and female specimens (WTSU 
11790, 11816, 11819, 11900). Funding for the 
mark-recapture program was from the Texas 
Advanced Research Program (Grant No. 
1157) and an Organized Research Grant. 

Submitted by FLAVIUS C. KILLEBREW 
and DAN PORTER, Department of Biology 
and Geosciences, West Texas State Univer-
sity, Canyon. TX 79016, USA 

PSEUDEMYS TEXANA (Texas River Cooter). 
SIZE MAXIMUM. McAllister and Lamar (19E7. 
Life History Notes: Pseudemys texana. SSAR 
Herp. Rev. 18 (4): 73.) reported 30.5 cm as tie  
maximum CL for Pseudemys texana in North-
central Texas. This record represents ,an 
increase of 3.2 cm over the size maximum 
reported by Conant (1979. A Field Guide to 
Reptiles and Amphibians of Eastern and Cen-
tral North America. 2nd Ed., Houghton-Miff in 
Co., Boston. 429 pp). However, sexual di-
morphism in size has not been reported. 

A total of 561 P. texana (411 males; 150 
females) have been caught and measured 
during a long term mark-release-recapture 
program, initiated on the Guadalupe River in 
1985. P. texana larger than the previous size 
maximum have been deposited in the West 

Texas State University Museum of Natural 
History as voucher specimens. 

We have noted a slight sexual dimorphism 
in size, with males being slightly smaller than 
females. Three females exceed 30.0 cm CL, 
but only one (WTSU 12009) (CL=31.9 cm/ 
3080 g) exceeds the maximum size reported 
for the Northcentral Texas specimen by 1.4 
cm. The largest female was caught in the 
Guadalupe River at US Alternate 90, 4 miles 
East of Belmont, Gonzales Co., Texas. The 
largest male (WTSU 11768) is distinctly 
smaller than the largest female (CL=253 mm/ 
1792 g). This specimen was captured on the 
Guadalupe River at Cuero, DeWitt Co., Texas. 
Preliminary field observations indicate that 
clutch size varies in direct proportion to cara-
pace length in this species. Thus, sexual di-
morphism in carapace length in this species 
may have been selected for to provide maxi-
mum reproductive effort. 

Funding for the mark recapture project was 
provided by the Texas Advanced Research 
Program (Grant No. 1157) and a WTSU 
Research Enhancement Grant. 

Submitted by FLAVIUS C. KILLEBREW 
and DAN PORTER, Department of Biology 
and Geosciences, West Texas State Univer-
sity, Canyon, TX 79016, USA • 

SAURIA 

ANOLISSAGREI (Brown Anole). BEHAVIOR. 
The behaviors reported herein were displayed 
by brown anoles collected in a mobile home 
park in Melbourne Beach, Brevard County, 
Florida. 

On 13 January 1988 a small newly captured 
juvenile anole (size not measured) was placed 
in a small cage containing two previously col-
lected individuals. The larger of these two 
(SVL = 5 cm), a male, immediately attacked 
and began eating the juvenile. Apparently 
disturbed by observers, the large anole left 
the juvenile motionless on the floor of the 
cage, but a short while later it was gone and 
the large anole was noticeably plumper in 
appearance. Polis and Myers (1985. J. Her-
petol. 19:99-107) included a report of canni-
balism in A. lineatopis but not for A. sagrei. 
Fitch and Henderson (1987. Amphibia-Rep-
tilia 8:69-80) reported several cases of in-
trageneric predation by Anolis. 

Binder and Henderson (1982. Herp. Review 
13:10) described tailwaving by A. carolinen-
sis as a diversionary tactic used in the pres-
ence of saurophagous snakes. On several 
occasions, I observed individuals within a 
group of five captive A. sagrei waving their 
tails laterally in an erratic fashion similar to 
the motion of autotomized tails. Perhaps this 
behavior is also effective against conspecific 
predators. 

I thank Joseph and Andrew Cochran for 
assistance in collecting anoles and Mary Lou 
and Nick DeNicolo for their hospitality. 

Submitted by PHILIP A. COCHRAN, Di-
vision of Natural Sciences, St. Norbert Col-
lege, De Pere, WI 54115, USA 0 

CNEMIDOPHORUS LINEATISSIMUS DUO-
DECEMLINEATUS (Whiptail Lizard). NEST-
ING BEHAVIOR. The nesting behavior of 
several species of teids is well known (see 
Magnusson, W.E. 1987. J. Herpetol. 21 
(4):307-316), but there is little information on 
the nesting habits of C. lineatissimus of the 
tropical dry forests of Western Mexico. On 6 
October 1988, at the Estacion Biologia 
Chamela, Jalisco, Mexico, we observed two 
female whiptails excavating nesting holes. 
The holes were excavated in sandy soil in an 
open area devoid of vegetation about 1 m 
apart. Detailed descriptions of the climate 
and vegetation of this site are given in Bullock 
(1986. Arch. Met. Geoph. Biol. Ser. 636:297-
316) and Lott et al. (1987. Biotropica 19(3): 
228-235. The digging lasted ca. 10 min and 
the completed holes were 13 cm deep and 4 
cm in diameter. After the excavation was 
completed the females deposited their eggs 
in the holes, taking ca. 20 min, and rapidly 
covered the nests. One female deposited five 
eggs and the other 5-7 eggs. We do not know 
how common it is for female whiptails to nest 
communally, and more data are required to 
assess the characteristics of nest sites chosen 
by C. lineatissimus. We wish to thank Carlos 
Martinez del Rio, Juan Pablo Gallo, and Edna 
Naranjos for their comments on this manu-
script. 

Submitted by AURELIO RAMERIZ-
BAUTISTA and ZEFERINO URIBE-PENA, 
Laboratorio de Herpetologia, Departmento 
de Zoologia, Instituto de Biologia, UNAM. 
Ap. 70-153, Mexico, D.F. 04510 Mexico 0 

EUMECES OBSOLETUS (Great Plains 
Skink). ESCAPE BEHAVIOR. Some skinks 
(Scincella laterale, Eumeces anthracinus, 
Eumeces septentrionalis) are known to take 
refuge in water (Conant, R. 1975. A Field 
Guide to Reptiles and Amphibians of Eastern 
and Central North America. 2nd ed. Houghton 
Mifflin Co., Boston, 429 pp.; Collins, J. T. 
1982. Amphibians and Reptiles in Kansas. 
2nd ed. Univ. Kansas Publ., Mus. Nat. Hist., 
Public Ed. Ser. No. 8, 356 pp.; Taylor, E. H. 
1936. Univ. Kansas Sci. Bull. 23(14):1-643). 
To my knowledge, this behavior has not been 
reported for Eumeces obsoletus. 

On two occasions in Yuma County, Colo-
rado, I have observed Eumeces obsoletus 
escape into water. In both cases, the skinks 
were active and in the open when I first saw 
them. The first occasion took place on 19 
June 1983, along the South Fork of the 
Republican River a little upstream of Bonny 
Reservoir. At 0945 h, an adult skink wriggled 
down a grassy slope between me and another 
person as we tried to catch it. The skink 
quickly disappeared into the water. The 
second occasion took place on 29 May 1988, 
at a small pond near the North Fork of the 
Republican River, ca. 7 km E of Wray. At ca. 
1700 h, I saw an adult skink beside a thick 
board near the edge of a shallow pond. As I 
approached, it wriggled over 30 cm of water 
and disappeared into a clump of emergent 
sedges. No conspicuous retreats ap-
peared to be available for the first skink. The 
grassy area sloped steeply toward the water 
and contained no obvious rodent burrows or 
rocks that could have served as hiding places. 
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More potential refuges seemed to be availa-
ble to the second skink. In addition to the 
large board near which I first saw it, yucca 
and other terrestrial vegetation was available 
a few meters up the gentle slope from the 
pond. In both cases, algae and other aquatic 
vegetation obscured my view into the water. 
Both times I felt around on the bottom of the 
water but was unable to locate either skink, 
and did not see either one return to land. 

Submitted by LAUREN J. LIVO, 1215 S. 
Osceola Street, Denver, CO 80219, USA • 

UTA PALMERI (San Pedro Side-blotched 
Lizard). CANNIBALISM. Cannibalism in 
iguanid lizards, which typically are insecti-
vorous or herbivorous, is infrequently re-
ported (Polis 1981. Ann. Rev. Ecol. Syst. 
12:225-251; Polis & Myers 1985. J. Herpetol. 
19:99-107), although in some populations it 
has been observed frequently (J. Stamps, 
pers. comm). 

On 15 April 1987 we observed an incidence 
of cannibalism in the insular endemic iguanid 
Uta palmeri by an adult male (75 mm SVL) on 
a juvenile (ca. 40-50 mm SVL). We first ob-
served the adult carrying the limp body of the 
juvenile, biting it at the middle of the trunk. 
The male then carried the body several m, 
disappearing under a rock for less than ten 
sec. He was next seen biting the body by its 
head and, after a few seconds, he began 
engulfment. His forelimbs were not used to 
assist in engulfing the body, but we observed 
small, side-to-side head movements during 
this period. 

The frequency of cannibalism in U. palmeri 
is unknown. Wilcox (1980. PhD Dissertation. 
University of California, San Diego) observed 
an adult male carrying a dead juvenile, but 
was unsure if subsequent ingestion occurred. 
We and our coworkers have conducted over 
3,000 man-hours of observation on U. palmeri 
during two-month field seasons in three dif-
ferent years (not always the same months 
each year), and have seen only this one case 
of cannibalism. However, only the 1987 field 
season coincided with a period when hatch-
lings and very small juveniles were abun-
dant on the study grids. 

U. palmeri is substantially larger in body 
size than other Uta (Ballinger and Tinkle 
1972. Misc. Pub. Mus. Zool. Univ. Mich. 145:1-
83) with adult male body size ranging from 
70-80 mm SVL (Hews, unpublished data). 
Hatchling size ranges from 27-32 mm (N=7) 
(Hews, unpublished data) and thus a large 
disparity in size between adults and small 
juveniles might facilitate cannibalism in U. 
palmeri. 

Submitted by DIANA K. HEWS, Depart-
ment of Zoology, The University of Texas at 
Austin, Austin, TX 78712, USA and JEFFREY 
C. DICKHAUT, 3822 Hope Lane, Erlanger, KY 
41018, USA • 

SERPENTES 

COLUBER CONSTRICTOR PALUDICOLA 
(Everglades Racer). FORAGING. Two adult 
racers were observed employing widely search-
ing foraging behavior. Although reports of 
diets and accounts of wild snakes swallowing 

food are fairly common, observations of prey 
capture are rare, and consequently foraging 
modes are poorly known (Siegal and Fitch 
1984, Oecologia 61:293-301). 

My observations were made on 3 January 
1989 in Everglades National Park (Florida) at 
the boardwalk in Mahogany Hammock. Habi-
tat was open mature subtropical hardwood 
hammock. Filtered sunlight reached the 
ground in several spots in the area snakes 
were observed. Shade temperature on the 
boardwalk at 1400 h was 27.4° C. 

At 1346 h we heard a racer (ca. 100 cm SVL) 
emerge from a cabbage palm 6 m W of the 
elevated portion of the boardwalk. It foraged 
ca. 17 m in 13 min over a slightly circuitous 
path, passing under the boardwalk, and finally 
investigating and disappearing into an ele-
vated cavity in a strangler fig at 1359. 

At 1401 h a slightly larger racer (ca. 105-110 
cm SVL) emerged from an upturned stump 
about 10 m S along the boardwalk from where 
the first snake disappeared. It basked briefly 
and then foraged 6 m S along the boardwalk. 
At 1412 the racer dashed forward after a tree-
frog. The frog jumped from the leaf litter to ca. 
0.5 m up a treetrunk, and thence immediately 
to leaves of an adjacent shrub. The racer 
simultaneously turned from the treetrunk and 
cleanly picked the frog from leaves ca. 0.7 m 
off the ground. The snake moved immediately 
to a sunny patch and basked in a loose coil for 
14 min (until 1429). It then foraged an addi-
tional 6 m S, climbing into a palmetto and 
onto the boardwalk. At 1439 it dashed down 
the palmetto and seized another fleeing tree-
frog. Foraging resumed immediately, and the 
snake vanished into a thicket at 1441. 

Both treefrogs were brown and ca. 2.5-3 cm 
SVL, and thus were probably Hyla squirella, 
which I have seen in this hammock. In both 
cases the frog was swallowed less than 5 sec 
after capture. The second frog managed to 
emit a single squeak before being swallowed. 
I estimate that the foraging racers covered 31 
linear meters in 25 minutes of movement 
(1.24 m/min). Both crawled steadily while 
darting the head side to side in arcs ca. 15 cm 
wide. They would occasionally stop to inves-
tigate an area more extensively, probing 
quickly into the leaf litter or investigating a 
log or stump. No rapid movements were seen 
except the two strikes at prey. 

Over 40 people walked within 2-4 m of the 
two snakes from 1346-1441, and two walked 
past while the second snake was on the 
boardwalk. Neither species responded visibly 
to the other. The snakes seemed conditioned 
to ignore the steady human traffic, allowing 
us to make these observations. 

Submitted by PHILIP C. ROSEN, Depart-
ment of Ecology and Evolutionary Biology, 
University of Arizona, Tucson, AZ 85721, 
USA • 

CROTALUS SCUTULATUS SCUTULATUS. 
(Mojave Rattlesnake). MATING BEHAVIOR. 
We have seen references to the minimum 
length of the gravid rattlesnake (Klauber, 
L.M. 1972. Rattlesnakes. Univ. Calif. Press, 
pp. 175-176). However, we have no know-
ledge of reports that indicate the minimum 
age or length for copulation. This is a report 
of the copulation of two juveniles (both one 

year old) observed on 13 October 1988 in the 
Museo de Historia Natural, Facultad de Cien-
cias Biologicas, Universidad Autonoma de 
Nuevo Le6n, San Nicolas de los Garza, Nuevo 
Leon, Mexico. The snakes were siblings and 
were housed in a 5 gallon covered container 
laterally perforated. The male had an SVL of 
523 mm; CL = 38 mm; mass = 111.2 g, and the 
female presented SVL = 435 mm; CL = 25 mm; 
mass = 101.3 g. The temperature in the con-
tainer was 26° C. Copulation began at 0900 h 
and ended at 1726 h. The female shed before 
copulation; the male shed after copulation. 
We suggest that ecdysis of the female stimu-
lated copulation in a manner similar to that 
reported for adult snakes. In reptiles, preco-
cious sexual behavior has only been observed 
in turtles (Kramer 1987. Joint Ann. Meet. 
Veracruz, Mexico. Programs and Abstracts). 

We thank David Lazcano for providing 
information, and Ivan Parra and Lea An-
dersen for criticism and suggestions. 

Submitted by MANUEL NEVARES, Facul-
tad de Ciencias Biologicas, Universidad 
Autonoma de Nuevo Le6n, San Nicolas de los 
Garza, Nuevo Le6n, Mexico, and ADRIAN 
QUIJADA-MASCARENAS, Escuela Superior 
de Ecologia, Centro de Estudios Superiores 
del Estado de Sonora (CESUES), Calle Ley 
Federal del Trabajo, Col. Apolo. Hermosillo, 
Sonora, Mexico • 

CROTALUS VIRIDIS VIRIDIS (Prairie Rat-
tlesnake). PREDATION. Among viperids, 
mark-recapture studies have suggested that 
survivorship of young snakes is low, however, 
little information is available concerning 
causes of such mortality. The following 
observations concern prairie rattlesnakes 
that overwintered in a perennially occupied 
hibernaculum in Coal Creek Canyon, Carbon 
County, Wyoming in the spring of 1986. 
These animals were captured as they 
emerged, transported to camp for SVL and 
mass measurements as well as radio teleme-
ter implants (X mass of telemeters = 3.4 g, 
range = 3.1 - 3.5 g), then returned to the den 
site for release. 

On 27 May at 1130 h a 14.9 g, 28 cm snake 
which had a transmitter implanted surgically 
on 7 May was found dead and being eaten by 
many ants (Formica spp.). It had moved 57 m 
south between 2045 h on 25 May and 1620 h 
on 26 May. On 28 May at 2000 h a 14.0 g, 27 cm 
snake which had a transmitter implanted sur-
gically on 3 May was found dead and being 
eaten by Formica. This snake had moved 35 
m east between 1415 and 2000 h on 28 May. 
On 30 May at 1700 h an 18.2 g, 30 cm snake 
that had a transmitter implanted surgically on 
28 May was found with its transmitter wedged 
between a rock and a sagebrush. Many For-
mica were on the snake and biting it, and 
there was a column of ants traveling between 
the snake and an ant mound. The snake was 
alive, although it responded very sluggishly 
to tactile stimuli. The snake had moved 36 m 
southeast between 1000 h on 30 May (when it 
was released) and the time of the above 
observation. Many ants clinging to it by their 
mandibles were removed manually and the 
snake was returned to camp where it died 
during the night. On 4 June at 1940 h a 9.0 g, 
31 cm snake that had a transmitter forced into 
its stomach on 2 June was found dead and 
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being eaten by Formica. The snake was 30 cm 
from a large Formica colony. It had moved 48 
m southeast between 1020 h (when it was 
released) and 1515 h on 4 June, and another 
76 m south by the time of the above obser-
vation. 

These four observations suggest that ant 
predation on small rattlesnakes may not be 
uncommon. Although in three of the fou 
instances snakes were found dead (and thus 
could represent instances of scavenging 
rather than predation), the snake found on 3(1 
May was alive, currently being attacked by 
ants, and died later presumably from toxins 
delivered via ant bites. Also, all of the snakes 
made lengthy movements (compared to mean 
daily movements for all neonates tracked in 
the spring of 1986 was 3.7 m; SE = 3.9; Graves, 
B. M. Unpubl. Ph.D. dissertation, University 
of Wyoming, Laramie) immediately prior to 
their deaths, suggesting that they were in rel 
atively healthy states and that their move 
ments may have brought them vicinal to 
foraging ant colonies. 

Submitted by BRENT M. GRAVES, Depart-
ment of Biological and Environmental Scien 
ces, McNeese State University, Lake Charles, 
LA 70609, USA. • 

ELAPHEBAIRDI (Baird's Rat Snake). DRINK-
ING BEHAVIOR. On 13 February 1988, at 
1600 h, a captive-bred (hatched July 1985) 
male Elaphe bairdi (TL = 136.9 cm, SVL 
89.54 cm), maintained in a 50.5 x 25 x 30 cm 
terrarium was accidently splashed with water. 
As beads of water on the snake's head rolled 
down to the upper labial scales, swallowing 
was observed. The water on the labial scales 
was drawn into the mouth while it was closed. 
This behavior lasted 42 sec. 

This behavior was repeated 23 out of 24 
trials conducted during the next 24 days. The 
duration of swallowing was 9-62 sec (X = 35.8, 
N = 25). Swallowing was observed when 
water touched the head, even though it did 
not always reach the mouth. During two of 
the trials the snake tilted its head and rubbed 
its labial scales along its dorsum, sucking 
water droplets off its body. 

A bowl of clean water was always present 
and the snake has been observed drinking 
from it. Water falling on the head seems to 
stimulate swallowing regardless of the 
snake's hydration state. This may be a 
stimulus-response behavior that is an adapta-
tion to living in an arid environment with 
limited standing water (e.g., west Texas). It 
would allow the snake to utilize water in the 
form of precipitation or condensation. 

More complex variants of this behavior 
have been observed in the lizards Moloch 
horridus (Gans and Blumer 1982. Amphibia-
Repti lia 3:57-64), Phrynosoma cornuturn 
(Sherbrooke 1981. Horned Lizards. South-
west Parks and Monuments Assoc.) and F. 
douglassii (pers. obs.), and the snakes Bins 
peringueyi (Louw 1972. Symp. Zool. Soc. 
Lond. 31:297-314; Robinson and Hughes 
1978. Ann. Transvaal Mus. 31:189-193), 
Bothrops asper (Greene 1986. 99-108. In: 
Predator-Prey Relationships. Univ. Chicago 
Press), and Nerodia fasciata compressicauda 
(Miller 1985. Herp. Review 16:71). Unlike E. 
bairdi, these species have or appear to have 
scales modified to collect water. 

I am indebted to John F. Lokke for provid-
ing me with the snake and its breeding history. 

Submitted by LOUIS A. SOMMA, Depart-
ment of Zoology, University of Florida, Gaines-
ville, FL 32611, USA • 

LOXOCEMUS BICOLOR (Burrowing 
Python). SIZE. Wilson and Meyer (1985. 
Snakes of Honduras. Milwaukee Public 
Museum, Milwaukee. 150 pp.) list Loxocemus 
bicolor as having a maximum recorded total 
length of 130.9 cm. 

In the Dr. Rafael Lucas Rodriguez National 
Wildlife Refuge (Palo Verde), Costa Rica (10° 
21'N; 85°21'E), eight live individuals of L. 
bicolor were measured during March and 
April, 1984. Their SVL measured to the near-
est 0.5 cm in order of capture were: 1) 121, 2) 
127.5 (UCR9376, female), 3) 129 (UCR8787, 
female), 4) 115, 5) 141.5 (UCR9375, female), 
6) 75, 7) 79.5, and 8) 76.5. UCR initials indi-
cate the catalog number of the specimen at 
the Museum of Zoology, University of Costa 
Rica. The fifth individual caught was the 
longest (SVL 141.5, TL 153 cm) specimen of 
L. bicolor that has been recorded anywhere. 

The eight Palo Verde snakes were found at, 
or near, nests of Ctenosaura similis and 
Iguana iguana, whose eggs they are known to 
predate (Mora, J. M. 1987. J. Herpetol. 
21:334-335). The nest sites lacked vegetation 
because of the lizards' burrowing activities. 
The nests were located in the interface 
between two types of habitat: fresh water 
swamps, where cattail (Typha domingensis) 
was the dominant vegetation, and the tropical 
dry forest. 

We thank J. Monge and M.I. Di Mare for 
their help in the preparation of this manu-
script. Financial and logistic support was 
provided by the Universidad Nacional, re-
search project #780285 (Wildlife ecology and 
management in Costa Rica), and the Subdi-
reccion de Vida Silvestre del Ministerio de 
Agricultura y Ganaderia de Costa Rica. 

Submitted by JOSE M. MORA, Escuela de 
Ciencias Ambientales, Universidad Nacional, 
Heredia, Costa Rica (Current address: Depart-
ment of Wildlife and Fisheries Science, Texas 
A&M University, College Station, TX 77843, 
USA, and ANNY C. CHAVES, Organization 
for Tropical Studies (OTS), Universidad de 
Costa Rica, Ciudad Universitaria "Rodrigo 
Facio," Costa Rica • 

MASTICOPHIS FLAGELLUM (Coachwhip). 
BEHAVIOR. Masticophis flagellum is a large 
whipsnake that occurs in relatively warm, dry 
habitats across the southern half of the 
United States (Wilson 1973. Catalogue of 
American Amphibians and Reptiles. p 145.1). 
Behler and King (1979. The Audubon Society 
Field Guide to North American Reptiles and 
Amphibians, p 629) noted that Masticophis, 
when cornered, coils and vibrates its tail, and 
strikes repeatedly, often at the enemy's face. 

Death feigning (letisimulation) has not been 
reported in this typically aggressive snake. 
On 16 April 1988, a large M. flagellum was 
collected by members of the Oklahoma State 
University herpetology class near Quartz 
Mountain in Kiowa County, Oklahoma. The 
snake was found in a mesquite grassland 
under a piece of corrugated aluminum siding. 

The weather was cloudy and rainy with the air 
temperature at 21°C. Upon capture, the snake 
was placed in a cloth sack and held for ca. one 
hour. Prior to release, the snake was handled 
extensively by the class; yet it made no 
attempt to bite and little effort to escape. 
While being handled the snake became limp. 
When released, it pushed its nose into the 
substrate, twisted its head and protruded its 
tongue in a manner similar to that of the hog-
nose snake (Heterodon sp.) (Ditmars 1936. 
The Reptiles of North America, 291-292). 
When turned on its back it demonstrated 
fighting reflexes, but continued to tilt the 
head and leave the tongue out, rolling in the 
dirt. After ca. ten minutes of this behavior the 
snake was moved to tall grass and observed. 
Two minutes elapsed before the snake began 
to crawl away slowly. 

This snake's actions may be due to its 
depressed body temperature, which would 
make any behavior requiring speed (e.g. bit-
ing, flailing, striking, etc.) extremely difficult. 
This observation suggests that alternate 
behavior strategies may be found in ecto-
thermic organisms. The "typical" behavior 
observed during warm weather may be con-
sidered typical only because the animal is 
most commonly encountered in warm 
weather. During colder weather, when it is 
more difficult to move, perhaps alternate 
behavior such as letisimulation is the most 
adaptive behavior. Field and laboratory stud-
ies of known temperature specimens are 
needed to support this hypothesis. 

Submitted by MATTHEW TUCKER, Depart-
ment of Zoology, Oklahoma State University, 
Stillwater, OK 74078, USA • 

MASTICOPHIS FLAGELLUM TESTACEUS 
(Western Coachwhip). PREDATION. On 18 
June 1988, on the northeast bank of the Colo-
rado River (35 km south, 24 km west of Cole-
man, Coleman County, Texas), we observed 
a male western coachwhip (SVL = 915 mm, TL 
= 1149 mm, mass = 190 g without prey items) 
preying upon a female western rough green 
snake (Opheodrys aestivus majalis; SVL = 
396 mm, TL = 618 mm, mass = 21.2 g). The 
encounter lasted 3 h 49 min from when we 
first noticed the snakes at 0940 h. 

We were drawn to the snakes by a rustle in 
the vegetation under a pecan tree (Carya illi-
noinensis) 7 m from the river. There we 
observed the coachwhip searching for the 
nearby, slowly-moving green snake. The 
coachwhip sighted the green snake as it was 
half-way up a 30 cm cedar elm (Ulmus crassi-
folia) sapling, and seized its dorsum just ante-
rior to the cloaca. The green snake reacted by 
wrapping its tail around the coachwhip's 
neck and pulling the rest of its body into the 
branches of the cedar elm. After 28 min of 
occasional tugging by both snakes, the green 
snake was released. The green snake imme-
diately crawled to the upper limbs of the 
cedar elm sapling. It was seized in the tail 
region after a short, seemingly-frantic search 
by the coachwhip. 

After 2 h 7 min of repeated seizing of the 
green snake near the cloaca, the coachwhip 
finally grasped the green snake in the neck 
region. This was the coachwhip's first grip 
near the head in eight attempts. The green 
snake immediately bit the coachwhip on the 
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neck, but with no effect. The coachwhip then 
proceeded to swallow the green snake, but, 
the green snake's tail was completely en-
twined around a clump of nutgrass (Cyperus 
sp.), preventing the coachwhip from swallow-
ing it completely. 

The coachwhip spent the next 1 h 40 min 
attempting to free the half-swallowed green 
snake from the nutgrass. The coachwhip 
tried pulling from several different directions, 
and at one point even wrapped the green 
snake around a branch on the ground in 
attempting to dislodge it. The coachwhip also 
thrashed around and chewed on the tail near 
the knotted portion. Tail twitching by the 
green snake ceased about 25 min from being 
seized by the neck and partially swallowed. 
Finally, 3 h 49 min after first observing the 
encounter, the coachwhip pulled the green 
snake free. The coachwhip was immediately 
captured and the green snake and a sphinx 
moth caterpillar (Sphingidae: probably Man-
duca sp., but too mutilated for positive identi-
fication; TL = 57 mm, mass = 2.7 g) were pal-
pated from it. After covering the caterpillar 
with dye (alizarin red) to enhance the teeth 
marks, it was examined under a microscope. 
Based on the size and spacing of the teeth 
marks it appeared that the caterpillar had 
been eaten by the green snake and then was 
regurgitated into the coachwhip's stomach. 

The coachwhip was measured, marked, 
and released. The green snake and caterpillar 
were deposited in the Texas Cooperative 
Wildlife Collections, catalog number TCWC 
66176. We thank J.R. Dixon for examining the 
caterpillar and determining which snake 
preyed upon it. 

On 22 August 1988, one of us (JMM) wit-
nessed the close proximity of a coachwhip 
and a green snake ca. 24 km upstream from 
the site previously described. This second 
site was 40 m above the FM 1929 crossing of 
the Concho River on the north bank. At 1200 h 
the coachwhip was seen foraging about 3 m 
above the water's edge in debris lodged in an 
American elm (Ulmus americana). The green 
snake lay on a live elm limb extruding from 
the debris ca. 2 m above the water and ca. 1.5 
m from the coachwhip. To move from its limb, 
the green snake would have come in close 
proximity of the coachwhip. I (JMM) moni-
tored the 2 snakes' activities for 3 h 30 min, 
during which the green snake remained 
motionless. The coachwhip failed to detect 
the green snake and moved away from it ca. 1 
m. There it stopped foraging for the remainder 
of my observation. I believe it may have 
detected the green snake through chemore-
ception but could not determine the snake's 
exact location. The green snake may have 
survived this encounter due to its cryptic 
habits. 

The abundance of both green snakes and 
coachwhips along rivers in this region 
coupled with the observances we have de-
scribed above suggest that coachwhips may 
be keying in on green snakes as a prey spe-
cies. As opposed to water snakes (Nerodia 
spp.) which usually drop into the river to 
escape danger, green snakes, once discov-
ered, remain terrestrial or arboreal and try to 
survive through knotting their body around 
vegetation (see Hammerson 1988, Herp. 
Review 19(4):85). This leaves them vulnera-
ble to predation by coachwhips. 

We thank the Colorado River Municipal 
Water District for funding the project during 
which these observations were made. We 
also thank J.R. Dixon and B.D. Greene for 
their comments on this paper. 

Submitted by JAMES M. MUELLER and 
MARTIN J. WHITING. Department of Wildlife 
and Fisheries Sciences, Texas A&M Univer-
sity, College Station, TX 77843, USA • 

OXYBELIS FULGIDUS (Green Vine Snake). 
REPRODUCTION. A wild-born female was 
received at the Detroit Zoological Park on 28 
April 1987 from an animal dealer. The animal 
was maintained in a stainless steel cage (L=56 
cm, W=39 cm, H=32.5 cm) with branches and 
a water dish. On 5 May ecdysis occurred. 
Food (Anolis carolinensis) was accepted on 6 
and 11 May. Ten adherent eggs were discov-
ered in the cage on 19 May 1987. The eggs 
appeared desiccated, and were placed in a 
plastic container with a mixture of water and 
vermiculite in a 1:1 ratio (Tryon 1975. Bull. 
New York Herp. Soc. 11:33-37). After 24 h in 
this medium some of the eggs had rehy-
drated, and at this time the clutch mass was 
53.2 g. Post-oviposition mass of the female 
was 148 g, SVL =115 cm, TL =167 cm. The 
eggs were incubated in the aforementioned 
medium at 27° C±2°. On 22 August, after 105 
days incubation, two of the eggs hatched, 
and a third hatched the following day. Mea-
surements of the hatchlings were as follows: 
A-SVL=23.1 cm, TL=36 cm, mass=3.3 g; B-
SVL=21.7 cm, TL=33.5 cm, mass=3.7 g; C-
SVL=25.6 cm, TL=35.7 cm, mass=4.3 g. A 
fourth egg slit, but the snake was found dead 
in the shell. The individual measured 22.8 cm 
SVL, TL=31.0 cm, mass=3.4 g. Mean values 
determined with the inclusion of the un-
hatched animal were: SVL=23.3 cm, TL=34.1 
cm, mass=3.7 g. Fertility could not be deter-
mined in the remaining eggs. Fungal contam-
ination of the entire clutch was noted after 
about 70 days incubation. Aspergillus and 
Mucor were cultured from the eggshells at 
this time. 

The hatchlings were identical in coloration 
to their mother. They all exhibited the head-
swaying behavior described by Henderson 
(1980. Milwaukee Pub. Mus. Contrib. in Bio. 
and Geo. 37:27-38). Subadult Anolis caroli-
nensis were fed upon within 4 wks of hatch-
ing. One of the juvenile snakes died at the age 
of 5 months. Cause of death was undeter-
mined. At 17 months the two surviving snakes 
were feeding on small mice, and had in-
creased in size to: mass=85.2 g, SVL=81 cm, 
TL=111 cm, and mass' 62.8 g, SVL=74 cm, 
TL=104 cm. 

A computer search of the literature revealed 
little published information on reproduction 
in this species. Golder (1983.Salamandra 
19:55-60) describes a captive breeding and 
the hatching of one egg. In that study the 
female suffered from dystocia, and oviposi-
tion was protracted over two weeks. Egg 
dimensions were L=5.1-49. cm, W=2.0-2.2 cm. 
In the present study eggs were not measured 
immediately after laying; however, the viable 
eggs were ca. L=3.0 cm, W=2.0 cm shortly 
before hatching. 

I thank K. Koch for translation assistance, 
and M. Sulecki and L. Wachsberg for collect-
ing data. 

Submitted by J. STEVEN CONNERS, Depart-
ment of Herpetology, Detroit Zoological Park, 
P.O. Box 39, Royal Oak, MI 48068, USA • 

PSEUSTES SULPHUREUS. REPRODUC-
TION. On 23 July 1987 the Columbus Zoo 
received eight P. sulphureus, exported from 
Surinam, and all in excess of 1.5 m SVL. On 1 
August, a female of ca. 1.7 m SVL laid a clutch 
of 14 eggs. These ranged from 50-64 mm 
along the long axis and from 22-31 mm along 
the short axis (X = 55.9 x 27.1 mm). The 
clutch, which adhered into two masses upon 
laying, and seven single eggs, had a total 
mass of 395 g. Another female, ca. 1.5 m SVL, 
laid a clutch of seven eggs on 8 August 1987. 
These ranged from 52-72 mm x 20-22 mm (X = 
60.0 x 20.6 mm) and from 36 to 44 g (7= 39.4 
g). The second clutch failed to develop dur-
ing incubation. Seven specimens hatched 

from the first clutch on 24-26 October 1987 
after 84-86 days incubation at a minimum of 
28° C. Two additional specimens cut the egg-
shells and died within the eggs, although one 
of these was stunted and deformed. The 
seven hatchlings ranged from 350-418 mm 
SVL (X = 401 mm), and from 486-591 mm total 
length (X = 549.9 mm). 

Submitted by MIKE GOODE, Reptile De-
partment, Columbus Zoo, 9990 Riverside Dr., 
Powell, OH 43065, USA • 
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TYPHLOPS RICHARD! (Richard's Blind 
Snake). ARBOREAL ACTIVITY. Arboreal 
activity by leptotyphlopid blind snakes has 
been reported by Vanzolini (1970. Papeis 
Avulsos Zool 23:13-16) and later by Gehlbach 
and Baldridge (1987. Oecologica 71:560-563). 
Herein we report climbing behavior, presum-
ably associated with foraging, in a typhlopid 
blind snake. On 21 February 1988 at 2030 h 
we observed a ca. 400 mm SVL Typhlops 
richardi climbing the trunk of a 30 cm DBH 
Papayo, Metopium toxiferum, in a subtropi-
cal xeric forest on Cayo Icacos, Reserva Nat-
ural La Cordillera, Puerto Rico. When discov-
ered the snake was 1.5 m off the ground, only 
33 cm below a large (0.75 m x 0.5 m) nest of 
the neotropical termite Nasutitermes 
nigriceps. The snake was clinging to irregu-
larities on exfoliating bark of the tree and was 
slowly waving the head from side to side, 
constantly flicking the tongue as it climbed. 
On La Cordillera we have most commonly 
observed T. richardi beneath termite nest 
fragments partially imbedded in the soil 
(which are often associated with ant nests). 
We infer that the snake was climbing the tree 
to gain access to the nest in order to forage 
within it. After identification and measure-
ment the snake was released at the point of 
capture. While we have never collected T. 
richardi from active termite nests, the senior 
author did collect a Typhlops biminiensis 
from an active termite nest in xeric forest on 
the U.S. Naval Base at Guantanamo Bay, 
Cuba. 

Submitted by PETER J. TOLSON and EARL 
W. CAMPBELL III, Toledo Zoological 
Society, 2700 Broadway, Toledo, OH 43609, 
USA • 

GEOGRAPHIC 
DISTRIBUTION 

See Herp. Review 20(1) for author's instruc-
tions. 

ANURA 
HYLA CINEREA (Green Treefrog). USA: 
NORTH CAROLINA: Montgomery Co: 3.9 km 
NW Pekin. 8 July 1988. J.C. Beane and T.J. 
Thorp. Verified by W.M. Palmer. North Caro-
lina State Museum of Natural Sciences (NCSM 
29349). New county record; extends range 
ca. 46 km NNW of nearest record in Rich-
mond Co., NC (NCSM files). 

Submitted by JEFFREY C. BEANE, North 
Carolina State Museum of Natural Sciences, 
Box 27647, Raleigh, NC 27611, USA • 

CAUDATA 
AMBYSTOMA (n) LATPRALE-JEFFERSON-
IANUM (Blue-spotted Salamander hybrids). 
USA: MAINE: Aroostock Co: Castle Hill: 
Turner Road, 2.9 km S of State Rte 227 
(46° 41'33"N, 68° 12'57"W). Connor Township 
and Cyr Plantation: along US Rt 1 (between 
47°01'33"N, 68°00'38"W and 47°03'55"N, 
67°59'19"W). Masardis: Garfield Rd, 4.4 km 
W State Rt. 11 (46°32'04"N, 68°24'22"W).13- 

21 April 1987. Carroll B. Knox. Verified by 
James P. Bogart. Harvard Museum of Com-
parative Zoology (MCZ A-110571-572; 
A-110575; A-110577-578; A-110580; A-
110582-592; A-110595-598; A-1 10600; 
A-110603; A-110607-608; A-110610-612). Pre-
liminary identification by erythrocyte mea-
surement; verified by karyotyping and allo-
zyme electrophoresis. Specimen A-110610 
from Masardis was a tetraploid (4n=56) 
female, genotype LLLJ. First county records. 
Extends range ca. 317 km NNE of only pre-
viously recorded state locality near Bangor 
(Conant 1975. A Field Guide to Reptiles and 
Amphibians of Eastern and Central North 
America, Houghton Mifflin Co., 429 pp. 

Submitted by CARROLL B. KNOX, 13 Eliz-
abeth Avenue, Caribou, ME 04736, USA • 

PSEUDOEURYCEA BELLI SIERRAOCCI-
DENTAL'S (Pine-Oak Salamander). MEX-
ICO: CHIHUAHUA: ca. 6 km (by air) WNW 
Ocampo on unpaved road to baseball field "El 
Aguila"; ca. 1830 m elev. 24 June 1987. T.R. 
Van Devender and P.A. Holm. Verified by 
C.H. Lowe. University of Arizona Department 
of Ecology and Evolutionary Biology Collec-
tion (UAZ 47824-25 PSV, prints and nega-
tives). The observation of four adults docu-
ments a second population for the subspecies 
and extends the known range 85 km E from 
near Yecora, Sonora (Lowe et al. 1968. Los 
Angeles Co. Mus. Contr. Sci. 140:1-11). This 
is the first record of the family Plethodontidae 
for the state of Chihuahua. The two Sierra 
Madre Occidental populations are disjunct 
and ca. 885 km NNW of the nearest locality for 
P. b. belli in the Sierra de Nayarit near Tepic, 
Nayarit (Gadow 1905. Proc. Zool. Soc. Lon-
don 1905(2):191-244). 

Figure 1. Pseudoeurycea Lein sierraocciden-
talis photographed in the field, ca. 6 km WNW 
Ocampo, Chihuahua. 

Submitted by THOMAS R. VAN DEVEN-
DER, Arizona-Sonora Desert Museum, 2021 
N. Kinney Rd., Tucson, AZ 85743, CHARLES 
H. LOWE and PETER A. HOLM, Department 
of Ecology and Evolutionary Biology, Univer-
sity of Arizona, Tucson, AZ 85721, USA • 

SAURIA 
SCELOPORUS OCCIDENTAL'S BISERIA-
TUS (San Joaquin Fence Lizard). MEXICO: 
BAJA CALIFORNIA: Isla Todos Santos 
(south island). 20 June 1949. Laurence M. 
Huey. Verified by L. Lee Grismer. San Diego 
Natural History Museum (SDSNH 40044). 

First insular record of this species (Stebbins 
1985. Houghton Mifflin Co., Boston 336 p.). 

Submitted by L. LEE GRISMER, Depart-
ment of Biology, San Diego State University, 
San Diego, CA 92182, USA • 

SERPENTES 
CHILOMENISCUS CINCTUS (Banded Sand 
Snake). MEXICO: BAJA CALIFORNIA SUR: 
Isla Danzante. 20 July 1986. Victor M. Velaz-
quez. Verified by L. Lee Grismer. Hospital 
Militar de La Paz, Baja California Sur. Mexico 
(HMLP 1750). First record of this species 
from Isla Danzante (Murphy and Ottley 1984. 
Ann. Carnegie Mus. Nat. Hist. 53:207-230.) 

Submitted by L. LEE GRISMER, Depart-
ment of Biology, San Diego State University, 
San Diego, CA 92182, USA • 

GONIONOTOPHIS KLINGI (Dwarf File 
Snake). LIBERIA: Sino County: vicinity of 
Gbaboni Research Station, Sapo National 
Park, ca. 5° 25' N, 8° 45' W. 27 and 29 January 
1988, 6 February 1988. P. Chippindale. Veri-
fied by A. Fishbein. Royal Ontario Museum 
(ROM 18981-83). Tissues in ROM frozen 
tissue collection. Two males and one female, 
all collected inside rotting logs in high forest. 
First records for Liberia; represents a range 
extension of ca. 900 km from nearest record 
at Tafo, Ghana (Leston and Hughes 1968. 
The snakes of Tafo - a forest cocoa-farm 
locality in Ghana. I.F.A.N. Bulletin 30:737-
770.). Also known from Songo-Otta, Nigeria 
(Dunger 1971. The snakes of Nigeria part 1: 
The file snakes. Nigerian Field 36:54-71.), and 
Togo (Welch 1982. Herpetology of Africa. 
Krieger. Malabar, FL). 

Submitted by PAUL CHIPPINDALE, Depart-
ment of Zoology, University of Toronto, and 
Department of Ichthyology and Herpetology, 
Royal Ontario Museum, 100 Queen's Park, 
Toronto, Ontario, Canada M5S 2C6 • 

HYPSIGLENA TORQUATA KLAUBERI (San 
Diego Night Snake). MEXICO: BAJA CALI-
FORNIA: Isla Smith. Collector and date of 
collection unknown. Verified by L. Lee 
Grismer. Los Angeles County Museum of 
Natural History (LACM 138012). First record 
of this species from Isla Smith (Murphy and 
Ottley 1984. Ann. Carnegie Mus. Nat. Hist. 
53:207-230. 

Submitted by L. LEE GRISMER, Depart-
ment of Biology, San Diego State University, 
San Diego, CA 92182, USA • 

MASTICOPHISBILINEATUS. (Sonoran Whip-
snake). USA: ARIZONA: Pima Co: Hwy 85, 
4.8 km N north boundary of Organ Pipe Cac-
tus Nat. Mon. 8 May 1968. Robert A. Ander-
son. San Jose State University (SJSU R650. 
Maricopa Co: Hwy 85, 19.2 km N Ajo. Sep-
tember 1984. Andrew W. Ford. (SJSU R1836). 
Both verified by J. Boundy. Extends range 16 
km and 56 km NNW of Ajo Mtns., resp. (Steb-
bins 1985. A Field Guide to Western Amphibi-
ans and Reptiles. Houghton Mifflin Co., 
Boston). 
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Submitted by JEFF BOUNDY and ANDREW 
W. FORD, 4560 Paul Sweet Road, Santa Grim., 
CA 95065, USA 41 

RHADINAEA FLAVILATA (Pine Woods 
Snake). USA: NORTH CAROLINA: Scotland 
Co: 12.2 km NNE Laurel Hill. 31 August 1988. 
Stanley L. and Mary S. Alford. Verified by 
W.M. Palmer. North Carolina State Museurn 
of Natural Sciences (NCSM 29517). New 
county record; extends range ca. 74 km W of 
nearest record in Cum berland Co., NC 
(NCSM files). First record for Sandhi Its region 
of North Carolina. 

Submitted by JEFFREY C. BEANE, Norti 
Carolina State Museum of Natural Sciences, 
Box 27647, Raleigh, NC 27611, and STANLEY 
L. ALFORD, 792 N McCrary St., Asheboro, 
NC 27203, USA 	 0 

RHADINAEA FLAVILATA (Pine Woods 
Snake). USA: FLORIDA: Palm Beach Co: ca. 
0.4 km W Boynton Beach, in vacant lot at 
corner of Congress Avenue and Old Boynton 
Beach Road (T45S, R42E, S24). 12 April 1985. 
P. Louton. Verified by S. B. Reichling. Mem-
phis State University (MSUMZ 101). New 
county record, first record south of Lake 
Okeechobee, and extends the range ca. 70 
km southward along SE Florida coast (Ash-
ton and Ashton 1981. Handbook of Reptiles 
and Amphibians of Florida. Part 1- Tha 
Snakes. Windward Publ. Co., Miami). 

Submitted by STEVEN B. REICHLING, 
Department of Herpetology, Memphis Zoo 
and Aquarium, 2000 Galloway, Memphis, TN 
38112-9990, and PETER LOUTON, P. O. Bo < 
3285, Memphis, TN 38173-0285, USA 

THAMNOPHIS HAMMOND!! HAMMONDi'l 
(Hammond Two-striped Garter Snake). MEX-
ICO: BAJA CALIFORNIA: Mission San Fer-
nando. 24 July 1988. Jim A. McGuire, Sabrina 
M. Manion, and Victor M. Velazquez. Verified 
by L. Lee Grismer. Hospital Militar de La Pa::, 
Baja California Sur, Mexico (HMLP 2742:. 
This record extends the range of the subspe-
cies 43.1 km to the southeast from its nearest 
known locality at El Rosario (Welsh 197E, 
Unpubl. Masters Thesis, Hum bolt State 
University). 

Submitted by JIM A. McGUIRE, Depart-
ment of Biology, San Diego State University, 
San Diego, CA 92182, USA 

THAMNOPHIS RADIX HAYDEN!! (Western 
Plains Garter Snake). USA: MONTANA: Teton 
Co.: US Rt. 89, Freezeout Lake, 4.8 km N. 
Fairfield. 13 August 1988. Carl H. Ernst. Ver-
fied by C.H. Ernst. George Mason University 
(GMU 3606). Adult male taken DOR. Extends 
range ca. 155 km west of nearest known local-
ity in Montana (Stebbins 1985. A Field Guide 
to Western Reptiles and Amphibians. 2nd Ed. 
Houghton Mifflin Co. Boston. 336 pp.), and 
170 km south of range in Alberta, Canada 
(Stebbins 1985; Cook 1984. Introduction to 
Canadian Amphibians and Reptiles. National 
Museums of Canada. Ottawa, 200 pp.). 

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

TESTUDINES 
CLEMMYS GUTTATA (Spotted Turtle). USA: 
LOUISIANA: Vermillion Parish: Pecan Island, 
Morgan archaeological site: 3.2 km E of 
Pecan Island (town) on Highway 82. Richard 
and Diane Fuller. Verified by E.S. Wing. 
Peabody Museum, Harvard University 
(MVIA6a). One whole entoplastron was iden-
tified among archaeological remains which 
date (by C 14  dating methods) to 1000±80 BP 
(AD 950). The presence of skeletal remains 
from this species does not necessarily repre-
sent a natural occurrence, i.e., the past human 
inhabitants of the archaeological site brought 
either the turtle or the remains of the turtle to 
the site. Possibly the spotted turtle once 
ranged into southern Louisiana; this could be 
the focus of future research. 

Submitted by LAURA KOZUCH, Depart-
ment of Natural Sciences, Zooarchaeology 
Range, Florida Museum of Natural History, 
Gainesville, FL 32611, USA • 
CLEMMYS INSCULPTA (Wood Turtle). USA: 
VIRGINIA: Rockingham Co: along North 
Fork Shenandoah River, DOR on Rt. 259, 1.3 
km W of jct. with Rt. 613 at Cootes Store. 16 
May 1987. K. A. Buhlmann. Verified by J. C. 
Mitchell. Carnegie Museum (CM 117057). 
New county record. Extends range 33.0 km 
SSW of nearest Shenandoah Co. record 
(Tobey 1985. Virginia's Amphibians and Rep-
tiles. 114 p., privately published). Southern-
most record for C. insculpta. 

Submitted by KURT A. BUHLMANN, 2001 
N. Main Street, Blacksburg, VA 24060, and 
JOSEPH C. MITCHELL, Department of Biol-
ogy, University of Richmond, Richmond, VA 
23173, USA 	 • 
PSEUDEMYS CONCINNA CONCINNA (East-
ern River Cooter). USA: VIRGINIA: Montgom-
ery Co: New River, 6.0 km N Radford. 6 June 
1987. K. A. Buhlmann and E. Stinson. Verified 
by J. C. Mitchell. Carnegie Museum (CM 
117056). New county record and first record 
for the New River system in Virginia. Extends 
range 75-86 km S of New River Gorge National 
River, WV, localities (Buhlmann and Vaughan 
1985. Herp. Review 16(3):84-85) and 67 km S 
of Bluestone Reservoir, WV, locality (Seidel 
1982. Brimleyana 6:24-44). Several large 
Pseudemys were observed basking at this 
hatchling's collection locality. 

Submitted by KURT A. BUHLMANN, 2001 
N. Main Street, Blacksburg, VA 24060, 
USA 	 • 

NEW HERPETOLOGICAL 
RECORDS FROM ISLANDS 

OF THE GULF OF 
CALIFORNIA, MEXICO 

In May 1985, as part of the project "Island's 
conservation from a sea in the desert," collec-
tions were made on Angel de la Guarda, San 
Lorenzo Sur, and Tibur6n islands. New 
records were obtained which add to the dis-
tributions reported by Murphy and Ottley 
(1984. Annals of Carnegie Museum 53(8): 
207-230). 

Specimens are deposited in the Herpeto-
logical Collection of the Institute de Biologia, 
UNAM (IBHUNAM), Mexico, D. F. Identifica-
tions were verified by A. Ramirez-Bautista 
and E. Perez-Ramos. 
COLEONYX VARIEGATUS (Western Banded 
Gecko). BAJA CALIFORNIA NORTE: Isla 
Angel de la Guarda; southeast side of the 
island. 12 May 1985. A. Ramirez-Bautista and 
E. Perez-Ramos. (IBHUNAM 5735-2). First 
voucher specimen from island. 
TRIMORPHODON BISCUTATUS LAMBDA 
(Sonora Lyre Snake). SONORA: Isla TiburOn. 
13 May 1985. A. Ramirez-Bautista and E. 
Perez-Ramos. (IBHUNAM 5734). First record 
for island. 

We would like to thank the University of 
California at Davis and The Nature Conser-
vancy, International Program, for supporting 
the expedition through Dr. Enriqueta Velarde, 
and A. Garcia for reading the manuscript. 

Submitted by AURELIO RAMIREZ-
BAUTISTA, EDMUNDO PEREZ-RAMOS and 
ZEFERINO URIBE-PENA, Laboratorio de 
Herpetologia, Departamento de Zoologra, Insti-
tute de Biologia, UNAM. Ap. 70-153, Mexico, 
D. F. 04510, Mexico • 

BOOK REVIEWS 

The Amphibians and Reptiles of Louisiana, 
by Harold A. Dundee and Douglas A. Ross-
man, Illustrated by Eugene C. Beckman. 1989. 
24 color plates, 126 pages, 10 line drawings, 
XI-300 pp, 71/2" x 10". Louisiana State Univer-
sity Press, Baton Rouge and London. Availa-
ble from Louisiana State University Press, 
Baton Rouge, LA 70893. ISBN 0-807-1436-7, 
$29.95 + 1.50 h/p. 

When I was a kid and saw a copy of Ditmars' 
The Reptile Book, I dreamed of writing up the 
herps of Louisiana. Years later, when Dundee 
and Rossman announced that they were 
going to do this publication, this dream came 
to an end. Instead, I gave them what support I 
could. Now, after years of waiting, the "herps 
of Louisiana" has become a reality, it is a very 
worthy testimonial to their efforts and I envy 
them their excellent product. 

The book is divided into two parts. Part one 
consists of a short history of herpetology in 
Louisiana (2 pp), a summary of the distribu-
tion of amphibians and reptiles in Louisiana 
(6 pp), techniques for collecting and preser-
vation (6 pp), the problem of snakebite (1 p), 
care of amphibians and reptiles in captivity (3 
pp), conservation (1 p), species and subspe-
cies (1 p) and common and scientific names 
(1 p). The remainder of the book consists of 
part two, the identification keys and species 
accounts (248 pp), followed by an excellent 
glossary (5 pp), literature cited (17 pp) and an 
index to the scientific and common names (4 

PP). 
Figures include a vegetational map of Loui-

siana, and drawings of salamander, anuran, 
turtle, lizard and snake structures used in 
keys. A map is included for each species, 
differentiating between those specimens ex-
amined (solid circles) or museum and litera-
ture records not examined (hollow circles). 
This can be somewhat misleading for some 
ranges, such as Hemidactylus turcicus (an 
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introduced species), p 213, where only six 
localities are listed with none for Terrebonne 
Parish (the reviewer's home parish) where it 
has been known for over 20 years. 

The 24 color plates have from two (alliga-
tor) to 11 (salamander) items on each. The 
salamander, anuran and turtle plates depict 
the dorsolateral view of each species while 
some anuran groin areas are also shown. The 
lizards are shown whole for all except Ophi-
saurus, for which an adult and juvenile lateral 
view of the head end are shown. The snakes 
have a dorsolateral view of the head end with 
a patch of the venter of each given. In some 
cases a juvenile pattern is also included with 
an adult patterned form. The alligator plate 
consists of an adult and a juvenile. The color 
plates are excellent drawings of the various 
taxa and should be in themselves enough to 
identify most species without aberrant pat-
terns or those that change significantly with 
age. 

As stated in the preface, Dundee treated 
the amphibians and turtles while Rossman 
treated the alligator, lizards and snakes. This 
has produced some slight differences in the 
treatment of the accounts, but the uniformity 
is quite good for two such diverse people. 

In the keys the salamander larvae and 
adults are treated in the same key while 
separate keys are used for larval and adult 
anurans. A novel key presents anuran sounds 
using phonetic characters instead of spec-
trograms. Anuran keys include graphs of 
seasonal reproductive features and calling 
temperatures; both are very good. Problem 
species in the state are lumped as one, e. g. 
the Desmognathus fuscus-auriculatus com-
plex and the Hyla chrysoscelis-versicolor 
complex, and a lengthy review of the problem 
species in the state is presented. 

A reviewer is expected to point out errors in 
a book of this sort. For the most part, the book 
is well edited. I was not able to find a single 
typographical error. The only other errors 
that I have been able to find are of a minor 
nature except one. A "key" map of the state 
should have been included. Louisiana has 64 
parishes (counties of other states) and a map 
showing the location of these parishes would 
greatly aid someone using the distribution 
maps. While I have long been familiar with the 
various parishes, I still have to stop and think 
about the location of some of them. 

On page 11 I question the statement spec-
imens can be collected from a distance of 40 
feet with a .22-caliber pistol with a smooth 
bore using dust shot. In my experience, 25 
feet is the maximum accurate distance. On 
page 171, Grand Isle is stated to be in Terre-
bonne Parish but it is actually in Jefferson 
Parish. On page 212 a reference citation is 
given as P. K. Anderson et al. (1952) but in all 
other citations in the book, including this one 
used elsewhere, all authors are given. On 
page 228 the Cemophora distribution is 
stated to be flatwoods of St. Tammany Parish 
and the hill country of northern Louisiana; 
map 88 shows it also in Washington and Tan-
gipahoa Parishes. 

This is a book that I would recommend for 
every working herpetologist's library as well 
as for any bibliophile. It is filled with new 
information and it summarizes a large amount 
of previously published data. With the high 
cost usually associated with herpetological  

books today, the $29.95 price is surely a 
bargain. 

ERNEST A. LINER 
310 Malibou Boulevard 
Houma, LA 70364-2598, USA 
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Guide to Philippine Flora and Fauna. Vol. X. 
Amphibians and Reptiles, by Angel C. Alcala. 
1986. Natural Resources Management Cen-
ter, University of the Philippines xiv, 195 pp. 
ISBN 971-1026-28-7. Paperback. 

This book is part of a 12 volume, detailed 
inventory of the Philippine flora and fauna. 
Special attention is paid to economically val-
uable and endangered species. The amphibi-
ans and reptiles of this archipelago are cov-
ered in the present volume. The author, a 
noted authority on vertebrates of the Philip-
pines, presents information on 271 species 
(66 of amphibians and 205 of reptiles). Fol-
lowing the species accounts there are three 
pages of references, a glossary, and indices 
to common and scientific names. 

This book is not a field guide. There are no 
identification keys, and not every species is 
illustrated. Therefore most species cannot be 
identified with high certainty. Many of the 
illustrations are taken from Taylor's mono-
graphs or other published sources, and are 
not always of the best quality. Others are of 
preserved specimens, some of which are 
poorly preserved and may not accurately 
represent the living animal (e.g. Staurois nat-
ator, p. 30). On the other hand, this book does 
assemble a comprehensive photographic col-
lection (176 photographs and illustrations) of 
Philippine herps and for this reason alone fills 
a long-standing need. 

The species accounts are not clearly organ-
ized. Most species are listed alphabetically 
within the genus, but there are numerous 
exceptions, making it difficult to find individ-
ual accounts. Although the date of publica-
tion is given as 1986, and despite the state-
ment (p. iii) that the text has "been updated 
with the latest data added," it appears as 
though the text is current only to about 1979. 
Many recent taxonomic changes are not 
noted, e.g. Draco evereti, D. quadrasi, and D. 
rizali are now considered synonyms of D. 
volans (Inger 1983, Musters 1983). Important 
recent references, including some published 
in the Philippines, are not cited (Brown and 
Alcala 1980, Rabor 1981). Other critical refer-
ences are not cited, for example Vol. 2 of De 
Rooij 1917 [the snake volume] is not cited, 
although Vol. 1 is cited. Surprisingly, the 
major recent monograph on Philippine am-
phibia (Inger 1954) is not mentioned in the 
Introduction, although a monograph on Bor-
nean amphibians is cited (Inger 1966) (p. 1). 

The author notes (p. 2) that 64% of the 
amphibians and 62% of the reptiles of the 
Philippines are endemic. This may be true but 
I hesitate to accept his figures. He incorrectly 
defines "endemic" in the glossary as includ-
ing "indigenous" species, citing species as 
being "endemic" that are of limited occur-
rence in the Philippines but that do occur 
elsewhere (e.g. Xenopeltis unicolor). There 
are a few surprising omissions in the text. For 
example, the photograph and description of 
Xenopeltis unicolor are of a young specimen; 
adults lack the light collar. This is not men- 

tioned in the text. Also, I would disagree with 
the author as to the function of the laterally 
expanded toes of Hydrosaurus pustulosus. 
Rather than being used for "swift swimming 
movements" (p. 88), I suspect instead that 
they function during bipedal running upon 
the water surface. This behavior has been 
recorded in the literature but is not men-
tioned by Alcala. 

The book is adequately manufactured, al-
though many of the photographs are poorly 
reproduced. The quality of the editing was 
reasonable, although a few typos remain 
(Polypedates leucomystax repeatedly spelled 
"leucomystar"; "vascular" defined in the 
glossary as "eardrum"). However, given the 
political and economic conditions in the Phil-
ippines we are fortunate to have the book at 
all. The author is to be commended for his 
efforts. 

Despite the shortcomings, the book suc-
ceeds in presenting a needed summary of the 
current knowledge of the Philippine herpeto-
fauna for the education of the public and for 
the guidance of future generations of stu-
dents (hopefully many from the Philippines). 
It will be a useful reference for some time to 
come and should serve as a baseline for 
much-needed future studies. 

LITERATURE CITED 

Brown, W.C. and A. Alcala. 1980. Philippine 
lizards of the family Scincidae. Silliman 
University, Nat. Sci. Monograph no. 2. 264 
pp. 

Inger, R.F. 1983. Morphological and ecologi-
cal variation in the flying lizards (genus 
Draco). Fieldiana (Zoology), new series, 
no. 18:1-35. 

Musters, C.J.M. 1983. Taxonomy of the genus 
Draco L. (Agamidae, Lacertilia, Reptilia). 
Zoologische Verhandelingen no. 199:1-
120. 

Rabor, D. 1981. Philippine Reptiles and Am-
phibians. (University of the Philippines/ 
Abiva Pub.) 79 pp. 

PAUL GRITIS 
Department of Biology 
Lehigh University 
Bethlehem, PA 18015, USA 
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Know Your Snakes, Vols. 1 and 2: Venomous 
Snakes of the Southeastern United States, 
produced and hosted by Okefenokee Joe. 
Anhinga Productions, Route 1, Box 660, 
Odum, Georgia 31555. 1988. $49.95 each or 
$99.95 for the set of two, including a teacher's 
manual. Approximate running time: 50 min-
utes total. 

In the last ten years or so, there has been a 
true revolution in the entertainment/educa-
tion industries, that revolution being "Video." 
In a remarkably short period of time, video 
has simultaneously become the number-one 
money maker for Hollywood, and a major tool 
for the education of millions of American stu-
dents ranging from kindergarten to college 
and beyond. While the video revolution has 
produced a number of rather inane products, 
it has also enabled producers to put out some 
pretty interesting fare. One such program is 
Okefenokee Joe's series on the venomous 
snakes of the southeastern United States. 
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HERPETOLOGICAL 
MONOGRAPHS 
OF THE MUSEUM 

ALEXANDER 
KOENIG BONN 

I 1. GUIBE, J. 1978. Les Batraciens 
de Madagascar. 144 pp.; 82 pl. DM 
35.- 

16. SALVADOR, A. 1982. A revi-
sion of the lizards of the genus 
Acanthodactylus (Sauria: Lacerti-
dae). 167 pp. DM 30.- 

19. RHEINWALD, G. 1984. (ed.) 
Die Wirbeltiersammlungen des 
Museums Alexander Koenig. In-
cluding a chapter on the type spec-
imens of the Herpetological collec-
tion by BOEHME, W. & W. 
BISCHOFF. 239 pp. DM 48.- 

20. NILSON, G. & C. ANDREN. 
1986. The Mountain Vipers of the 
Middle East - the Vipera xanthina 
complex (Reptilia, Viperidae). 90 
pp. DM 18.- 

22. KLAVER, C. & W. BOEHME. 
1986. Phylogeny and Classification 
of the Chamaeleonidae (Sauria) 
with special Reference to Hemipe-
nis Morphology. 64 pp. DM 16.- 

27. BOEHME, W. 1988. Zur Gen-
italmorphologie der Sauria: Funk-
tionelle and stammesgeschtliche 
Aspekte. 177 pp. DM 33.- 

28. LANG, M. 1989. Phylogenetic 
and Biogeographic Patterns of 
Basiliscine Iguanians (Reptilia: 
Squamata: "Iguanidae"). 172 pp. 
DM 33.- 

Orders can be placed to Frau U. 
Werner, Museum Alexander 
Koenig, Adenauerallee 150-164, D-
5300 Bonn 1, West Germany. 

I was admittedly skeptical when I first heard 
about these tapes, but that initial skepticism 
quickly faded as I watched the programs. In 
short, both volumes of Know Your Snakes ars 
very well thought out and produced. The ser-
ies was produced with novice reptile hobby-
ists, nature centers, and school educations I 
programs in mind. The experienced herpe-
tologist will probably not find any new infor-
mation here, but there are other reasons why 
such an individual would find these tapes to 
be a good investment, as detailed below. 

The two-part series is attractively pack-
aged with full-color covers. Tape 1 concern : 3 

the three rattlesnake species indigenous to 
the southeast. Tape 2 discusses the coral 
snake, the water moccasin, and the copper-
head. The series was produced as a video 
field guide; each species discussion includes 
a range map, comparison with sympatric 
nonvenomous species, and discussions of 
preferred habitat, prey preferences, and 
behavior. 

Tape 1 begins with a scene showing Joe 
poling his way through the swamp in a flat-
bottomed boat, with the song "Swampwise ' 
playing in the background. The narrator 
introduces Okefenokee Joe as a freelance 
naturalist and expert on herpetology. The 
scene then shifts to a red rat snake that Joe 
plucks from the trunk of a tree. He proceeds 
to explain why snakes are so misunderstood 
yet play such a valuable role in nature. 

At this point, the program moves on to an 
in-depth discussion of the Eastern diamond-
back rattlesnake. The snake is shown in a 
variety of situations, including an interesting 
sequence in which one specimen comes 
across what appears to be a nest of young 
wild rabbits, which it quickly dispatches and 
eats. This section lasts about five minutes, as 
do the following sections on the timber rat-
tlesnake and pigmy rattlesnake. 

Tape 2 follows the same format as Tape 1, 
but covers the water moccasin, the coral 
snake, and the copperhead. 

The information contained in the two-tape 
series is quite accurate, with one exception. 
In tape 2, Okefenokee Joe remarks that coral 
snake venom is neurotoxic and acts on the 
central nervous system. Technically this is 
not correct, as the symptoms of coral snake 
envenomation are produced by blocking at 
the neuromuscular junction, which is part of 
the peripheral nervous system. 

From a technical standpoint, Know You , 
 Snakes is well produced. The vivid colors and 

good definition of the picture could only 
come from a high quality broadcast-type 
video format. Each section moves along well, 
with good pace and little added fluff. The 
actual shots and scenes used are well chosen 
and look very natural. Unfortunately, at times 
Okefenokee Joe's own on-camera narration 
fades a little indicating a poorly-placed field 
microphone; the problem doesn't happen 
often, however. Another problem appeared 
during the cottonmouth-eating-fish sequence. 
There was a strange background noise dur-
ing this section. I listened to the sequence 
several times but was unable to identify the 
source of the noise, which was quite dis-
tracting. 

As a field guide, Know Your Snakes pre-
sents its subject matter in a way that can 
never be matched by any book. Simply put,  

still photographs can never portray a living animal 
as realistically as a motion picture can. 

Know Your Snakes will make an interesting 
and valuable addition to any herpetological 
library. And as an educational tool for schools, 
Okefenokee Joe's programs are perfect. 

GREG JAMES 
9705 159th Place NE 
Redmond, WA 98052, USA 	 • 

Euthanasia of Amphibians and Reptiles. 1989. 
Published by Universities Federation for 
Animal Welfare and World Society for the 
Protection of Animals, 8 Hamilton Close, 
South Mimms, Potters Bar, Herts, EN6 3QD 
UK. ISBN 0 90067 46 4. 

As stated in the Preface, Euthanasia of 
Amphibians and Reptiles "reviews some of 
the biological and practical considerations 
relevant to the killing of amphibians and rep-
tiles and attempts to make clear recommen-
dations for humane methods." The report 
points out that often it is the purpose for 
which an animal is killed that will dictate the 
technique utilized. Amphibians and reptiles 
are killed 1) in laboratories and schools for 
teaching purposes and research; 2) for com-
mercial or industrial purposes; and 3) in 
emergency situations where veterinary sur-
geons and others are attempting to alleviate 
suffering. Methods of killing are divided into 
chemical and physical methods. In the report, 
barbiturates were considered the most suita-
ble agents, but other chemicals also are men-
tioned including CO, (in certain situations). 
In response to this, the reviewer has used CO, 
in an attempt to euthanatize reptiles and 
anesthetize amphibians and has found it 
unsuitable. 

With regard to inhalation agents, the report 
mentions that it may take hours for some 
ectothermic species to succumb to inhalation 
agents and may recover if removed from the 
system prematurely. Under physical methods 
of euthanasia the following are listed: 1) con-
cussion, 2) shooting, 3) electrocution, 4) 
hypothermia, 5) hyperthermia, 6) decapita-
tion and transection of the spinal cord, and 7) 
exsanguination of unconscious animals. The 
unsuitability of most of those methods is not 
stressed. 

The major shortcomings of this report 
include: 1) lack of detailed listing of suitable 
chemical agents with recommendations on 
proper dosages; and 2) how to administer 
agents properly. The report should provide 
information on 1) sites for I.V. and I.P. injec-
tions in various groups of reptiles; 2) how to 
evaluate levels of consciousness; and 3) how 
one determines whether a reptile is dead or 
not. Auscultation of the reptile heart with a 
stethoscope is universally unrewarding in the 
live healthy amphibian and reptile. EKG 
machines and doppler flow detectors are use-
ful. In any event, when an amphibian or rep-
tile is unconscious, it should be decapitated. 
This will ensure it will not recover. 

Two issues that were not discussed in this 
report concern the pithing of frogs and 
euthanasia of amphibians and reptiles col-
lected in the field for museums. Pithing of 
frogs in the name of education can no longer 
be condoned. Likewise, killing of reptiles and 
amphibians in the field by lethal injections 
of/or submersion in formalin is unacceptable. 
Alternative methods, such as injection with a  

barbiturate or submersion in a solution of 
MS222 (for tadpoles), is easy and economi-
cally feasible. 

ELLIOTT R. JACOBSON 
School of Veterinary Medicine 
University of Florida 
Gainesville, FL 32610, USA 
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Turtles and Tortoises of the World, by David 
Alderton. 1988. 191 pp., 98 plates (61 in color 
plus color frontispiece), 6 figures, 12 maps. 
Facts on File Publications, New York. $22.95 

At first glance this is a beautiful book, rea-
sonably priced, well bound, attractively printed 
on quality paper, and filled with excellent 
color plates and well-organized chapters. 
Unfortunately, the closer one looks at the 
book, the more disappointing it becomes. 

In order, the book covers human-turtle 
relationships (a mere eight pages), anatomy 
and physiology (43 pp), reproduction (31 pp), 
and evolution and distribution (17 pp), as well 
as a family-by-family overview of all of those 
aspects (66 pp) and a taxonomic list to sub-
species (with common names) of all the tur-
tles of the world. Its coverage is thus much 
more even than previous general turtle books 
(especially in its laudable inclusion of many 
aspects of turtle physiology). I personally 
would have enjoyed more information on the 
population ecology of turtles, and some ama-
teur readers will also lament the lack of a 
section devoted to husbandry. 

Perhaps the single most significant omis-
sion is a literature cited section. A 28-item 
bibliography of secondary sources is in-
cluded, but without reference in the text to 
primary sources it is difficult for the reader to 
check the "facts" presented. For example, we 
are informed: 1) that Cuora and Terrapene 
have more than one hinge (p. 20 and 21 and 
Plate 67; unquestionably only one) and 
Kinosternon only one (p. 21; generally two); 
2) that turtles generally aren't aggressive 
toward each other (p. 59; see Lovich 1988, 
Herpetologica 44:197-222, or Berry and Shine 
1980, Oecologia 44:185-191, among many 
others); 3) that green turtles breed when only 
four years old (p. 60; 20 to 30 years according 
to Frazer and Ehrhart 1985, Copeia 1985:73-
79); 4) that the clasping organs of kinoster-
nines are "on the inner surface of the hind 
feet" (p. 68; on the legs); 5) that "arid area" 
turtles ("temperate and seasonal tropical"; 
according to Ewert 1979, pp. 333-413 in Tur-
tles: Research and Perspectives, Wiley) lay 
smaller eggs than those from tropical wet 
ones (p. 73); 6) that low fecundity in tortoises 
in explainable by group selection related to 
overgrazing (p. 75); 7) that the female marine 
turtle "invariably returns to the beach where 
she herself hatched (p. 75; an unproven 
hypothesis); 8) that the egg tooth "regresses" 
after hatching (p. 85; it is shed); 9) that hatch-
ling marine turtles orient to the sea by the 
sound of the waves (p. 88; light is the cue 
most substantiated); 10) that the thecodont 
reptiles are direct descendents of the cotylo-
saurs, and thus the Archosauria and Lepido-
sauria are not sister groups (p. 93, Fig. 6; any 
modern text considers the latter sister 
groups); 11) that climate change was respon-
sible for the Cretaceous-Tertiary boundary 
extinction event (p. 97; no mention is made of 
asteroids, vulcanism or fire storms); 12) that 
painted turtles only lay as many as 11 eggs (p. 
125; to at least 23; MacCulloch and Secoy 
1983, Can. J. Zool. 61:1499-1509); 13) that 
Deirochelys is "well able to prey on creatures 
bigger than itself, such as crayfish" (p. 128; 
unlikely even if the author means lobsters); 
14) that "Box turtles are most commonly 
found close to wooded areas" (p. 133; not 
applicable to the Coahuilan and Ornate box 
turtles); 15) that musk turtles lay only up to 3  

eggs at a time (p. 143; Tinkle 1960, Ecology 
412:68-76, recorded at least 7); and 16) that 
Pelomedusa produces 40 eggs per clutch (p. 
173; physically impossible based on Harding 
1981, Bull. Chicago Herp. Soc. 16:86-94). 
Unfortunately, these are only a small fraction 
of the inaccuracies found in the text (see also 
Reimer 1989, Plastron Papers 18(6):11-13). I 
also found the combination of the King's Eng-
lish and a teleological writing style dis-
tracting. 

However, the figures and photographs are 
generally of the highest quality, although 
fuzziness of Plates 26 and 46 should have 
precluded their inclusion and Figure 1 (a poor 
redrawing of Fig. 4 in Carr 1952) confusingly 
represents the ribs as being on top of the 
carapace. In keeping with the generally excel-
lent job of editing, very few errors of ortho-
graphy are perpetuated (but see Kinosternon 
on p. 142, mawei on p. 113, yniphora on p. 
156, sinensis on p. 178, and tristernalis on p. 
180). However, the legends are switched in 
Figs. 23 and 24 and a few additional typogra-
phical errors escaped editorial detection (e.g. 
pp. 61, 69, 114, and 166). 

Having myself spent 15 years preparing a 
preliminary book on turtle distributions (1986, 
Checklist with distribution maps of the turtles 
of the world), I was at first pleased to see the 
family distribution maps, but then dismayed 
when several were transposed and incom-
plete (e.g. the lack of tortoises or emydids in 
Indonesia or Clemmys in California). Fur-
thermore, in that same reference I attempted 
to be as objective as possible in recognizing 
controversial taxa (and then always with com-
ment); however, the author seems usually to 
have followed my checklist, but in some 
cases to have obviously ignored it (as well as 
supporting published evidence) and used his 
own preferred names. This is even more prob-
lematical in several cases where the text and 
his taxon list disagree (e.g. the staurotypines 
are considered part of the Kinosternidae on 
pp. 24, 83, and 179, but as a separate family on 
pp. 142 and 145; Pseudemys floridana hoyi 
(no longer valid) is recognized on p. 128, but 
not on p. 176; and Kinosternon abaxillare has 
full species status on p. 144, but is a subspe-
cies of scorpioides on p. 179). Data-based 
disagreement is fine, but inconsistency is 
inexcusable. 

Last, but not least, I am not alone in finding 
serious fault in the author's repeated (pp. 7-8, 
59, and 117) assertions that the solution to the 
problem of turtle conservation lies in farming 
them. This is a complete surprise to me given 
the record of the continued need of existing 
turtle "farms" to replenish their stock of 
adults or eggs from natural, often endan-
gered, populations. The sound of Archie 
Carr's vigorous maligning of the turtle farm 
logic during my graduate student days still 
rings in my ears!! 

In conclusion, this book is a pretty, but 
weak attempt to synthesize accurately our 
current knowledge of the turtles of the world. 
I can recommend it only for the basest ama-
teur turtle enthusiasts, and definitely not for 
the professional or even for serious amateurs. 

JOHN B. IVERSON 
Department of Biology 
Earlham College 
Richmond, IN 47374, USA 
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Reptile Egg-shells SEM Atlas, by H. Hermann 
Schleich and Werner Kaestle. 1988. Gustav 
Fischer Verlag, Stuttgart. 123 pp., $46.00 
(hard cover). 

The structure of reptilian eggshells has 
been neglected for a long time and only 
recently have more researchers become con-
cerned with this topic. Thus, detailed studies 
of eggshells, especially those of squamates, 
are scarce. Schleich and Kaestle are to be 
commended for undertaking such a difficult 
task. 

On the first eleven pages, the authors de-
scribe the characteristics of reptilian egg-
shells, shell morphology, functional mor-
phology, and techniques for eggshell pre-
paration. This introduction, followed by three 
pages of literature survey, is very helpful for a 
reader with limited knowledge of structural 
and functional aspects of eggshells. 

In the main part of the book, the authors 
describe eggshells of four species of croco-
diles, 17 species of turtles, and 51 species of 
squamates. Micrographs are presented on 38 
plates opposed by pages with data of the 
specimens, the description of the shell struc-
tures, and schematic diagrams. The sche-
matic diagrams are very helpful for the inter-
pretation of the different shells and the features 
seen in the micrographs, especially for 
workers not familiar with eggshell structure. 
The authors put painstaking work into re-
searching and compiling these specimens. 

A section describing fossil reptilian egg-
shells from Germany concludes the book. 

The SEM Atlas will undoubtedly become a 
major reference book for students, lay-people 
interested in eggshells, and even for special-
ists working in this field. It is a very good and 
welcome start with all its data, diagrams and 
illustrations, but it has its shortcomings. 

In several cases the authors appear to have 
sacrificed diligent research in favor of pre-
senting a large number of species. They do 
not refer to basic problems, or describe these 
too superficially. Several examples of this are 
given: 

It is known to the specialist, but not to the 
uninformed reader, that some features of the 
eggshell structure may differ between eggs of 
feral animals and those raised in captivity. In 
rigid-shelled eggs the mammillary layer var-
ies between freshly laid, incubated, and 
hatched eggs. 

Fixation of eggs may induce structural arti-
facts. For these reasons, it is advisable to use 
material of consistently high quality in a work 
such as the SEM Atlas. 

Abnormal shell material should be de-
scribed in a separate section; otherwise it 
may confuse the unexperienced reader or 
even induce erroneous information. 

Most of the pictured fossil gecko eggshells 
are multilayered, and therefore pathological. 
Ar et al. (1979) pointed out that the ability to 
hatch is based on the delicate equilibrium of 
all physiological features of egg and egg-
shell. The embryo will suffocate in multi-
layered shells with misalignment of the pores, 
or it will not be able to break through the 
double or multi-layered shell. The authors 
never mentioned this fact. 

Important publications of reptilian eggshells 
are not cited in the literature review. These 
include extensive studies of crocodilian egg-
shell (Ferguson 1982); studies of turtle egg-
shells (Ewert 1979: Ewert et al. 1984; Packard 
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et al. 1982); studies of gas and water ex-
change, calcium mobilization, etc. (Packard 1982; 
Packard et al. 1984; Andrews and Sexton 
1981; Sexton et al. 1979) It would have broad-
ened the scope of the book if the authors had 
incorporated some of the results of the cited 
research. 

It is a questionable praxis to identify fossil 
eggs only by macrofeatures such as size, 
shape, and possibly a shell-like layer. Nature 
produces so many egg-like phenomena (wasp 
burrows, worm holes, pellets, peloidal mud-
stones and so forth) that one can be mis-
taken. The specimens from Gaimersheim (Pl. 
41, 42) and Offenbach (Pl. 43) fall into this 
category. The absence of any identifiable 
shell material or collapsed eggs, as is typical 
for soft-shelled eggs, makes the stated identi-
fication of these specimens very questiona-
ble. An egg-like look alone is just not enough 
evidence as Meyer (1867) and van Straelen 
(1928) have stated; some microstructural, 
elemental or mineralogical features of the 
shell layer should be identifiable. 

Preparation techniques and research 
methods could have been further elaborated 
for persons who are unfamiliar with the SEM. 
As an example, mapping for calcite under the 
SEM will show more or less organized struc-
tural features of the calcite in soft eggshell. 
Although this is an SEM Atlas, other impor-
tant procedures, such as light and polarizing 
microscopy, should be mentioned. It would 
have been very helpful if the authors had used 
arrows or letters in the illustrations to mark 
some of the features mentioned in the de-
scriptions of the specimens. 

Even with its shortcomings, the Atlas is a 
book worth having. It contains very useful 
data, and offers a good introduction to the 
topic of reptilian eggshells. 
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Frogs and Toads of the World, by Chris Matti-
son. 1988. Blandford Press, Poole, England. 
191 pp. $22.95. 

Amphibians in general, and frogs in partic-
ular, are becoming increasingly popular 
among herpetoculturists. This is good news, 
and long overdue. There will always be trends 
that come and go, but this change is broader 
than a trend. There has been a slow but 
steady drift towards increasing popularity of 
anurans in recent years. This is due, at least in 
part, to the breaking down of some of the 
myths concerning the "difficulty" of keeping 
these beautiful animals that naturally follows 
the publication of new books on the subject. 
Elke Zimmerman's Breeding Terrarium Ani-
mals immediately comes to mind. Frogs and 
Toads of the World, by Chris Mattison, will 
prove to be another force further pushing this 
drift forward. 

In the introduction, Mr. Mattison lays out 
the aims of his work: He seeks to "provide 
insight into the varied lives of an interesting 
group of animals, produce answers to some 
of our questions and at the same time raise 
others." These aims are aptly met by this 
small but jam-packed book. 

The herpetoculturist inherently knows of 
the intangible attraction that frogs and toads 
hold. With no slight to female herpetocultur-
ists intended, the "boy-within-us" feels the 
mystique. Books deal in facts and figures, in 
words and illustrations—all tangible things, 
and with these the author must try to impart 
the intangible. He must engage the readers' 
imagination, tap into the mystique, as it were. 
Have you ever wondered why some people 
can regard, or rather disregard, anurans as 
"slimy—detestable" things while others are 
absolutely compelled to view them as infi-
nitely beautiful and altogether fascinating? 
When a herpetoculturist reads this book there 
is a communion of kindred spirits between 
the author and the reader. What lies between 
the lines is what really makes this book a 
success! Chris Mattison loves frogs—he can-
not help himself. I felt this as I read the book. 

The title Frogs and Toads of the World 
sounds rather ambitious and all-encompass-
ing. An exhaustive treatise on all the anurans 
of the world it certainly is not, but neither 
does it claim to be. What it is, is a good gen-
eral introductory survey book. I use the word 
"introductory" without meaning to imply that 
the more advanced frog enthusiast would not 
find it valuable as well. The author makes no 
assumptions concerning the readers' knowl-
edge of frogs, or lack thereof; this is good. 

The chapters begin with the more general 
and progress towards the specific. There is 
an excellent balance of general anatomical/ 
physiological information, natural history, 
and husbandry information. The text flows 
well, and is easily readable, as these various 
topics are discussed. Each chapter builds on 
the one before it. When you finish reading the 
book you will know more about anurans than 
you did before, and you will have a sense of 
the whole picture. The photos, both the color 
and the black & white, are excellent and 
plentiful. 

In summary, I consider this book to be a 
valuable addition to my own library. My only 
regret is that I did not write it. What higher 
compliment can a reviewer pay an author? 

DALE BERTRAM 
One Virginia Terrace 
Madison, WI 53705, USA 
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worldwide. 

When you subscribe to Herpetofauna News you are joining a body of people who 
actively support conservation of snakes, lizards, frogs, salamanders, crocodiles, sea-
turtles, tortoises and other herpetofauna and the habitats in which they live. 

Public 	Your support helps publicise conservation problems and brings 
Awareness 	pressure for change where herpetofauna and their habitats are 

threatened. 

Action 	Your articles, reviews, and direct response to appeals creates action 
where it counts; both in the field and in Government. 

News 
	

Your information brings together up to date news on events and 
decision.which will influence the survival of endangered species both 
in Europe and Worldwide. 

Herpetofauna News is continuing as a result of the hundreds of requests to maintain 
production as an urgent priority. In 1988 we canvassed your views through a special 
questionnaire. Over 95% of responding readers want: 

• Worldwide News Summary 

• More Pages 

• More on Practical Management of Reptile and Amphibian Habitats 

• More UK Content 

• Advertising and Sales Items 

Sponsored by Herpetofauna Consultants International and ACO Polymer Products Ltd. 

See over for subscription details. 
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Herpetofauna News will be produced twice in 1989 with more pages and improved 
format, and aims to expand to at least three issues in 1990. Subscribers will be 
supporting the long term future of the publication, and for those subscribing now, we 
guarantee to freeze the price of Herpetofauna News in 1990. 

Subscribe Now and Receive 

Additional Benefits 
• Free back issue of Herpetofauna News 

• Free entry to a book raffle: World Checklist of Threatened 
Amphibians and Reptiles by Brian Groombridge (I.U.C.N.). 
Published by Nature Conservancy Council 1988. 

Simple Payment for Subscribers Outside UK — Mail Transfer Form 

Fill out and give this transfer slip to your bank. 

Please have your bankers route payment of this invoice to: 
Barclays Bank Plc, 1 Swains Lane, Highgate, London N6 6RA, UK 

Bank sorting code 20-40-58 Account No 30564818 
Herpetofauna Conservation International 
Charges to the account of the remitter 

Remit in sterling the sum of £ 	  

Signed 	  Date 	  

Subscription Form 

Name 

Address 	  

Code 

Country 	  

▪ I enclose a UK cheque or Eurocheque (made payable to: Herpetofauna Conservation 
International) for £5.00 for the 1989 issues. 

❑ I wish to become a Supporting Subscriber of Herpetofauna News (£50 per year). 

1_1 My cheque includes a donation of £ 	 which I understand will be used solely on 
the conservation of herpetofauna with no deductions for administration or overheads. 

	  Total 

Return to: Herpetofauna News, Herpetofauna Conservation International 
P.O. Box 1, Halesworth, Suffolk IP19 9AW 



The Amphibians 
and Reptiles 
of Louisiana 

HAROLD A. DUNDEE and 
DOUGLAS A. ROSSMAN 

Illustrated by 
EUGENE C. BECKHAM 

In the only detailed and comprehensive study ever published on the state's widely varied herpetofauna, Harold A. 
Dundee and Douglas A. Rossman describe each of the state's 130 species, providing information on each animal's life 
history as well as feeding, behavioral, and reproductive habits. They also offer a valuable discussion on taxonomy and 
taxonomic problems of the various species and provide keys for the identification of the animals. Exquisitely rendered 
color paintings highlight each species' significant structural features and markings. The Amphibians and Reptiles of 
Louisiana will prove useful and informative for professional and amateur herpetologists and students. Illustrated with 
24 color plates, 126 maps, and 10 line drawings. 

Please send me 	copy(ies) of The Amphibians and Reptiles of Louisiana at $29.95 per copy. 

Please add $1.50 postage and handling for the first book ordered and .50 for each additional book. 

Name 	  

Address 	  

City 	  State 	  Zip 	  

My check for 	  is enclosed. 

Please charge my Visa 	MasterCard Account # 

Expiration Date 	  Signature 

Return to: Louisiana State University Press 
Baton Rouge 70893 
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