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SSAR BUSINESS 

SSAR ELECTION RESULTS 

The results of the 1990 SSAR election are 
as follows: 

President-elect 	Edward 0. Moll 
Secretary 	J. Eric Juterbock 
Treasurer Douglas H. Taylor 
Board - Regular....Louis J. Guillette, Jr. 
Board - Regional Societies  

Stephen H. Hammack 

A total of 672 ballots were cast in this 
election. 

The Society extends its congratula-
tions to the new officers, and its gratitude 
to the Nominating Committee [Carl Gans 
(chair), Kraig Adler, Robert Gordon, and 
Martin J. Rosenberg], and SSAR Elector 
(Ruth M. Zantzinger) for their hard work, 
and to the outgoing President and Board 
Members for their service during their 
terms. • 

1991 SSAR/HL MEETING 

The 1991 Joint Annual Meeting of the 
Society for the Study of Amphibians and 
Reptiles and the Herpetologists' League 
will be held at the Pennsylvania State 
University, University Park, PA, 6 - 11 
August. A detailed program and call for 
papers was mailed in late February to 
members of both societies. Additional 
information can be obtained from Linda R. 
Maxson, Department of Biology, 208 
Mueller Lab, Pennsylvania State Univer-
sity, University Park, PA 16802. 

Erratum: In the December 1990 issue 
of Herpetological Review, the incorrect 
days were given for the symposium on 
"Captive Management and Conservation 
of Amphibians and Reptiles." This sym-
posium will be held on Friday and Satur-
day, 9 -10 August. • 

SSAR COMMITTEES 
FOR 1990 - 1991 

Following the annual meeting in New 
Orleans, Louisiana, President William 
Brown appointed the following committees 
and coordinators for the current year, to 
report to the Board at the annual meeting 
at Pennsylvania State University. Indi-
viduals with important matters pertaining 
to the activities of Society committees 
should contact the relevant committee 
chair. Addresses for committee chairs 
and coordinators are included in the inside 
rear cover of each issue of HR. 

Conservation: Dale R. Jackson (Ch.), 
John Behler, Kurt A. Buhlmann, Wil-
liam E. Cooper, Jr., Nat B. Frazer, 
Tom R. Johnson, Thomas E. S. 
Langton, Paul E. Moler, John J. 
Moriarty 

Grants-in-Herpetology: Darrel R. Frost 
(Ch.), A. Dale Belcher, Maureen 
Donnelly, Thomas H. Fritz, Jerry 
Johnson, Michael V. Plummer, Don 
S. Wilson 

Kennedy Student Award: Ken R. Marion 
(Ch.), David Duvall, Robert E. Gatten, 
Jr., Joseph C. Mitchell 

Long-range Planning: James L. 
Christiansen (Ch.), Harold A. Dundee, 
George R. Pisani 

Nominating: Margaret M. Stewart (Ch.), 
Kraig Adler, Carl Gans, Martin J. 
Rosenberg 

Regional Societies: Stephen H. 
Hammack (Ch.), John J. Moriarty, 
Louis Porras 

Resolutions: George R. Pisani 
Zoo Liaison: Ronald R. Goellner 
Common and Scientific Names: Joseph 

T. Collins (Coordinator), Robert L. 
Bezy, S. Blair Hedges, J.R. McCranie, 
Peter C.H. Pritchard, David M. Sever 

Joint Meeting Coordinator: Joseph T. 
Collins 

Elector: Ruth M. Zantzinger 
Translations Coordinator: Randy 

Krohmer 	 • 

SSAR CONTRIBUTORS 

SSAR wishes to recognize the 
following members who have contrib-
uted to the financial resources of the 
Society for the year 1990. These 
contributions make it possible for the 
Society to provide benefits to the 
membership that otherwise would be 
impossible. Many thanks. 
— Douglas H. Taylor, Treasurer 

Contributing 
Mary L. Anderson 
Rudolph G. Arndt 
Joseph R. Bailey 
Richard A. Dunn 
Allen E. Greer 
Lee A. Miller 
Nicholas J. Millichamp 
Paul E. Moler 
Richard Reifsnyder 
Paul Remson 
Rodolfo Ruibal 

Sustaining 
Ralph W. Axtell 
R.D. Bartlett 
Justin D. Congdon 
Martha L. Crump 
Michael Dloogatch 
William A. Dunson 
Colin R. Edmondson 
Harvey M. Fischer 
Harry W. Greene 
Patricia Ann Jaffray 
Robert Jooris 
Dave Lester 
William H. Loery 
Jeffrey Mayne 
Thomas J. Monaham 
Patrick S. Mulvany 
Peter D. Oldak 
Margalee M. Patton 
Martin J. Rosenberg 
Tom Tyning 
Ruth Zantzinger 
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SSAR SUPPORTS 
NATIONAL INSTITUTES 

FOR THE ENVIRONMENT 

In response to an appeal to all national 
biological professional societies from the 
Committee for the National Institutes for 
the Environment (NIE), the Board of Di-
rectors of SSAR has recently voted unani-
mously to endorse the proposed NIE and, 
on behalf of the Society, the following 
resolution has been sent to the Commit-
tee for the NIE in Washington: 

Whereas, environmental health must 
be regarded as seriously as human health; 

Whereas, a solid scientific basis is 
essential for effective programs to protect 
the environment; 

Whereas, there is a need in the United 
States for a coordinated national program 
to support fundamental and applied envi-
ronmental research encompassing a wide 
variety of disciplines aimed at under-
standing, preventing, and solving envi-
ronmental problems: 

Whereas, such research is presently 
uncoordinated and largely underfunded; 

Whereas, a consensus is emerging in 
the scientific community that a govern-
ment agency that supports mission-ori-
ented competitively-awarded research, 
analogous to the way that the National 
Institutes of Health (NIH) supports bio-
medical research, may be the most ap-
propriate vehicle to encourage, promote, 
and support environmental research; 

Therefore, the SOCIETY FOR THE 
STUDY OF AMPHIBIANS AND REP-
TILES supports the concept of creating a 
National Institutes for the Environment 
and request to participate in the planning 
and development of such an Institute. 

Background Information on the NIE: 
A proposal to establish an NIE was devel-
oped by a committee headed by Dr. 
Stephen Hubbell of Princeton University 
and by Dr. Henry Howe of the University of 
Illinois - Chicago. A non-profit organiza-
tion, the Committee for the National Insti-
tutes for the Environment, has been es-
tablished to coordinate this effort. The 
Committee for the NIE has opened a 
Washington office in the American Insti-
tute of Biological Sciences (AIBS) head-
quarters building in Washington. Director 
of the Committee is Dr. David E. Blockstein. 
The Committee for the NIE will spearhead 
efforts to establish an NIE (for further 
details, see Bioscience 40(8): 567, Sept. 
1990). 

The committee may be contacted at: 

Committee for the National Institutes 
for the Environment 
730 11th Street NW 
Washington, D.C. 20001 
TEL: (202) 628-4303 FAX: (202) 
628-4311 

The NIE proposal is an effort to greatly 
expand environmental research and 
education to drive environmental policy 
through a new funding agency. Of the $9 
billion in federal extramural support for 
science, 11% goes to environmental sci-
ences (broadly defined). This amount 
could be increased and the results of this 
research made more applicable to solving 
environmental problems through an inter-
disciplinary agency, analogous to the 
National Institutes of Health. The present 
proposal is to set up a series of problem-
oriented institutes that would support 
competitively-awarded mission-oriented 
environmental research. These five insti-
tutes would focus on (1) biotic resources, 
(2) ecosystem management, (3) sustain-
able resources, (4) changing human envi-
ronments, and (5) climate change. 

Legislation is now pending in Congress 
to have the National Academy of Sciences 
(NAS) conduct a study of the NIE concept. 
The study would evaluate the current state 
of research and training in environmental 
sciences in the United States, and would 
assess how an NI E might be structured to 
meet those needs. The Committee for the 
NIE is providing background for these 
research efforts to be undertaken by the 
NAS. 

The support which SSAR now has 
given to the Committee for the NIE by 
endorsing its efforts is only a first step. In 
addition, we have been askedto join forces 
with the other two national herpetological 
societies, the Herpetologists' League (HL) 
and the American Society of Ichthyolo-
gists and Herpetologists (ASIH), to provide 
data on research in our discipline. Such 
data would be gathered under recommen-
dations to be developed by a three-way 
working group representing each society 
within the herpetological community on 
the proposed NIE. Merging the herpeto-
logical membership lists of the three soci-
eties and conducting a national survey 
have been proposed. 

Plans for an NIE are still in an early 
conceptual stage. As of late August 1990, 
a number of organizations have endorsed 
the NIE including: AIBS, American Orni- 

thologists' Union, American Society of 
Mammalogists, Council of Scientific So-
ciety Presidents, Ecological Society of 
America, Society for the Study of Evolu-
tion, and a number of private environmen-
tal organizations. 

The present announcement is to alert 
the membership of SSAR on this initiative 
by the Society. Until a three-way working 
group is formally established by the three 
herpetological societies, the Conservation 
Committees of SSAR and HL will act as 
conduits for input of suggestions. Please 
contact either the committees or the indi-
viduals below: 

Dr. William S. Brown, Immediate Past 
President, SSAR 
Department of Biology 
Skidmore College 
Saratoga Springs, NY 12866, USA 

Dr. Joseph C. Mitchell, Chair, HL 
Conservation Committee 
Department of Biology 
University of Richmond 
Richmond, VA 23173, USA 

	 • 
SYMPOSIUM ANNOUNCEMENT 

AND CALL FOR PAPERS 

The SSAR Conservation Committee 
is considering sponsoring an Amphibian 
and Reptile Conservation Symposium at 
the 1992 annual meeting in El Paso, Texas. 
Our tentative plan includes a morning 
session focused on a specific topic such 
as a taxonomic group (e.g., sea turtles or 
iguanid lizards), region (e.g., desert, high 
elevation populations, rain forest), or 
conservation/management methodology. 
The committee is interested in co-spon-
soring the morning session with persons 
or organizations involved with the selected 
topic. The afternoon session would be 
devoted to a broad spectrum of herpeto-
logical conservation and/or management 
topics. Papers of particular interest are 
those dealing with "hands on" projects 
directly related to habitat improvement, 
mitigation of threats, reproductive en-
hancement, and restocking or relocation 
of rare or endangered amphibians and 
reptiles. 

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

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

Tom R. Johnson, Herpetologist 
SSAR Conservation Committee 
Missouri Department of Conservation 
P.O. Box 180 
Jefferson City, MO 65102-0180, USA 
(314) 751-4115 X-201 	 • 

NEWSNOTES 

LAUNCHING OF A NEW 
BOOK SERIES: BIOLOGY 

OF THE AMPHIBIA 

The book series Biologyof the Reptilia, 
edited by Carl Gans, is a unique and 
monumental contribution to herpetology. 
It presents comprehensive reviews of all 
aspects of reptilian biology. These are 
more detailed and more exhaustively 
documented by literature than is possible 
in most review articles or than is usually 
achieved in books. It is an ongoing series 
with topics treated as sufficient information 
comes to hand to warrant a review. Now 
past its 16th volume, it has become the 
most authoritative single source of infor-
mation on reptiles that is available. It has 
been, and continues to be, invaluable to 
herpetologists. 

There is no equivalent reference work 
for the Amphibia. The book Biology of 
Amphibians (Duellman & Trueb 1986) is 
an excellent general work, clearly written 
and well illustrated, and with a remarkable 
depth and breadth for a single volume. It 
will be the standard general reference on 
amphibians for many years to come and 
the oncoming generation of herpetologists 
will consider it the "amphibian bible" much 
as their predecessors regarded G.K. 
Noble's (1931) The Biology of the Am-
phibia. 

However, no single volume fulfills the 
need for a sequential, monographic 
treatment of specialized topics. Certain 
subjects have been covered at levels 
equivalent to the standard Biology of the 
Reptilia in the three volumes of Physiology 
of the Amphibia (Moore 1964, 1974; Lofts 
1976) and in The Reproductive Biology of 
Ampibians (Taylor and Guttman 1977), 
but it has now been 26 years since the first 
of these works and 14 years since the last 
one and many topics are in need of up-
dating. The forthcoming book Environ-
mental Physiology of the Amphibians 
(Feder and Burggren, in press, University  

of Chicago Press) will bring some of those 
topics up to date and treat new ones. 
Collectively, these works leave large gaps 
in physiology unaddressed, and there are 
not equivalent, recent reviews for most 
other aspects of amphibian biology. 

Recognizing that the discipline of 
amphibian biology has reached sufficient 
maturity to warrant detailed, multi-volume 
review and that such a need has only been 
partly filled, with no committment to con-
tinue the process, it was decided to launch 
a new series: Biology of the Amphibia. It 
is viewed as an ongoing series of multi-
authored volumes, to be treated at the 
same level and with the same degree of 
comprehensiveness as Biology of the 
Reptilia. The proposed series will not 
compete with the titles mentioned above. 
Recently reviewed topics will not be cov-
ered in early volumes of the series, but will 
be reserved for such time as an update is 
required. 

The editor of the series will be Harold 
Heatwole, assisted by individual co-editors 
for particular volumes. Michael Tyler and 
Margaret Davies have agreed to serve in 
that capacity for one each of projected 
volumes. The publishers Surrey Beatty & 
Sons Pty. Ltd., now well known to herpe-
tologists through a number of high quality 
publications on amphibians and reptiles, 
have undertaken to launch the series 
pending review of manuscripts for the first 
three volumes. Authors have been con-
tacted for some chapters and parts of 
those volumes are now in preparation. 

The purpose of this notice, in addition 
to announcing the series, is to solicit 
suggestions and participation by herpe-
tologists. Interested authors should ad-
dress queries or send titles and tentative 
outlines of chapters, as well as target 
dates for completion, to: Harold Heatwole, 
Department of Zoology, University of New 
England, Armidale, NSW 2351 Australia. 
Phone (067) 732468; FAX (067) 711869. 
This will permit organizing contributions 
into appropriate volumes and allow plan-
ning of a publishing timetable. It is an-
ticipated that the first three volumes will 
deal with the topics of (1) Sensory Per-
ception and Maintenance Behaviour, (2) 
Taxonomy, and (3) Osteology. Conse-
quently, contributions in these areas are 
sought especially. Anyone wishing to 
nominate a topic on which he or she would 
be willing to serve as co-editor should do 
so. • 

MEETINGS 

1991 IHS 

The 15th International Herpetological 
Symposium on Captive Propagation and 
Husbandry will be held 19 - 23 June 1991 
in Seattle, WA. Over thirty speakers will 
present papers on many aspects of am-
phibian and reptile husbandry and 
propagation, and six workshops are 
scheduled on the husbandry and propa-
gation of rare boas and pythons, turtles, 
tortoises, varanids, other lizards, and 
amphibians. 

For a complete program and registra-
tion, contact: IHS, Inc., c/o Brian P. 
Backner, M.D., 17 Margaret Road, Sharon, 
MA 02067, USA • 

SYMPOSIUM ON THE TIMBER 
RATTLESNAKE: CONSERVATION 

AND PROTECTION 

The Massachusetts Audubon Soci-
ety is planning a day-long seminar on 
Saturday, December 7 at a location to be 
announced in Western Massachusetts. 
The program will include status reports on 
Crotalus populations in New York, New 
England, and New Jersey and feature 
conservation methods for this species. A 
main goal is to consider a petition to have 
the northeastern population listed as Fed-
erally endangered. For further informa-
tion as it becomes available, send a SASE 
to: Rattlesnake Symposium, Conserva-
tion Department, Massachusetts Audu-
bon Society, South Great Road, Lincoln, 
MA 01773, USA • 

REGIONAL SOCIETIES 

ADDRESS CHANGES 

The following address changes or no-
tifications of new societies have been sub-
mitted since the list of herpetological so-
cieties was printed in the June 1989 
issue of Herpetological Review. Please 
make the appropriate changes in your 
listing of regional herpetological societies. 

Arizona Herpetological Association 
P.O. Box 39127 

Phoenix, AZ 85069-9127, USA 

Central Kentucky Herpetological Society 
3564 Rockyhill Terrace 

Lexington, KY 40517, USA 
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Hoosier Herpetological Society 
P.O. Box 40544 

Indianapolis, IN 46204, USA 

International Society for the Study of 
Dendrobatid Frogs 

c/o Ed Tunstall 
2320 W. Palomino Drive 

Chandler, AZ 85224, USA 

New England Herpetological Society 
P.O. Box 1082 

Boston, MA 02103, USA 

New York Turtle & Tortoise Society 
163 Amsterdam Avenue, Suite 365 

New York, NY 10023, USA 

Northern Nevada Herpetological Society 
P.O. Box 21282 

Reno, NV 89515-1282, USA 

Venomous Snake Society 
P.O. Box 691454 

Los Angeles, CA 90069, USA 

Virginia Herpetological Society 
do Joseph Mitchell 

Department of Biology 
University of Richmond 

Richmond, VA 23173, USA 

Wisconsin Herpetological Society 
P.O. Box 366 

Germantown, WI 53022, USA 

Wyoming Herpetological Society 
P.O. Box 1907 

Casper, WY 82602, USA 

Society officers are encouraged to for-
ward to the SSAR Regional Society Liai-
son (see inside front cover of HR) any 
address changes for their society. Newly 
formed societies are invited to announce 
their existence in this column, and estab-
lished societies are invited to submit short 
descriptions of their organization for pub-
lication in this column. 

IGUANA SOCIETY  
The International Iguana Society is a 

newly formed society whose mission it is 
to preserve the biological diversity of 
iguanas. The I.I.S. is a non-profit corpo-
ration filed with the Secretary of State of 
Florida. Membership is open to all persons 
and institutions interested in the conser-
vation of iguanas. For further information 
please write to: 

The International Iguana Society 
Finca Cyclura 
Rt. 3 Box 328 
Big Pine Key, FL 33043, USA • 

FEATURES 

SALINITY CORRELATIONS 
OF THE LEECH 

Placobdella multilineata 
ON ALLIGATORS 

Leeches reported to occur on the 
American alligator (Alligator missipiensis) 
include Placobdella multilineata from 
Florida (Forrester and Sawyer 1974; 
Cherry and Ager 1982), Placobdella 
papilliferafrom Texas (Smith et al. 1976), 
and Philobdella gracilis from south-
eastern Louisiana (Viosca 1962). While 
procuring data on other studies involving 
the American alligator (Brantley 1989, Platt 
1990), we made observations of leech 
infestation on juvenile, subadult, and adult 
alligators within an estuarine swamp and 
marsh between Lakes Pontchartrain and 
Maurepas in southern Tangipahoa and 
northern St. John the Baptist Parishes, 
Louisiana. A salinity and elevational gra-
dient exists in this area, which includes 
swamps, a marsh-scrub zone with salini-
ties from 0-3 ppt during different times of 
the year, and an intermediate salinity 
marsh type zone, where salinities fluctu-
ate between 0 and 5 ppt. 

One-hundred and five juvenile (< 1.2 
m total length [TL]) and subadult (1.2 —1.8 
m TL) alligators were hand collected be-
tween 13 April and 24 September 1988 
(Brantley 1989). An additional 81 sub-
adult and adult (> 1.8 m TL) alligators were 
collected between 10 and 19 September 
in the area by hunters. All animals were 
inspected for ectoparasites externally as 
well as inside the mouth and cloaca. A 
relative estimate of leeches present was 
noted (0 = none; 0-50 = slight; > 50 = 
heavy). Representative leeches were 
taken alive to the laboratory for identifi-
cation. Salinities were recorded at the site 
of capture using a portable salinity-con-
ductivity-temperature (SCT) meter. Ani-
mals collected by hunters were assigned 
to one of the habitat zones. 

Placobdella multilineata was ob-
served on 13 of the 186 (7.0%) of the 
alligators examined. No other leech spe-
cies were observed. Most alligators with 
leeches were collected from the freshwa-
ter swamp and no salinities greater than 0 
ppt were recorded from any capture loca-
tion of an infested alligator. Six of the 
alligators collected in the freshwater 
swamp along with the single infested alli-
gator fromthe marsh-scrub zone had slight 
cases of leech parasitism. The remaining  

six animals from the freshwater swamp 
were heavily infested with leeches. 
Placobdella multilineata was observed 
mostly on the dorsal tail scutes. Other 
sites of attachment included the head, 
back, legs, and inside the mouth. No 
detrimental effects due to leeches were 
noticed on any alligator. This study sug-
gests that Placobdella multilineata cannot 
tolerate salinities greaterthan 0 ppt. Since 
P. multilineata is the suspected vector for 
the blood parasite Haemogregarina 
crocodilinorum in American all gators 
(Khan et al. 1980), this has significant 
implications. In coastal areas within the 
range of the American alligator and in 
commercial farming of this species, leech 
and possibly haemogregarine parasitism 
could be controlled by creating low salinity 
environments. 
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SURVIVAL OF BILLBUGS 
(Sphenophorus spp.) 

EGESTED BY WESTERN 
TOADS (Bufo boreas) 

Curculionids (weevils/billbugs) are 
eaten by toads, but are not always di-
gested. Smith and Bragg (1949) found a 
small, unidentified weevil that regularly 
survived ingestion by Bufo cognatus; Fair 
(1969) documented the survival of S. 
phoeniciensis through the digestive tract 
of B. boreas; and Barrentine and Seeno 
(1988) found that S. venatus vestitus 
survives passage through the digestive 
tract of B. boreas. 

The western toad (Bufo boreas) is 
common in suburban central and south-
ern California, where residential land-
scaping and irrigation practices often pro-
vide suitable habitats for survival. Such 
habitats often include warm season 
turfgrasses (Beard 1973). Billbugs (Co-
leoptera: Curculionidae) are known to in-
fest these grasses. In this study I deter-
mined the dietary frequency of billbugs 
(Sphenophorus spp.) in Western toads 
(B. boreas) foraging arthropods from a 
residential lawn, and calculated the sur-
vival frequency for egested billbugs. 

MATERIALS AND METHODS 

Freshly egested fecal pellets were 
collected from eight Western toads forag-
ing from a 0.06 ha residential lawn (culti-
va r of Cynodon dactylin x C. 
transvaalensis) in Bakersfield, CA. Pel-
lets were collected daily between 0500-
0800 h from mid-June to mid-August of 
1987 and 1988. Individual pellets were 
stored in unsealed plastic vials for four 
days at 24-28°C and 35-45% Relative 
Humidity. 

Vials were examined twice daily and 
live (emergent) billbugs were removed 
and tallied. After four days, pellets were 
dissected to quantify dead (non-emer-
gent) billbugs. Other prey items found in 
fecal pellets were not identified in this 
study. 

RESULTS AND DISCUSSION 

Billbugs (S. phoeniciensis and S. 
venatus vestitis) were present in 87.3% 
(370) of 424 fecal pellets. A total of 4,406 
billbugs were recovered from 370 pellets. 
Billbug density (number of billbugs per 
pellet) ranged from 1 to 64; mean density 
was 11.9 (SD = 12.0, 370). Nearly 68% 
(2,978) of the 4,406 billbugs emerged 
unaided from pellets within four days after 
fecal egestion. 

Fair (1969) reported a billbug (S. 
phoeniciensis) survival frequency of 
47.2% (17/36) from a sample of six toad 
(B. boreas) fecal pellets. Barrentine and 
Seeno (1988) found a billbug survival fre-
quency (for mixed S. phoeniciensis and S. 
ventatus vestitus) of 62.0% (186/300) for 
54 toad (B. boreas) pellets. Overall billbug 
survival frequency in the present study is 
higherthan that reported by Fair and similar 
to that reported by Barrentine and Seeno. 
Differences in survivorship frequencies 
between the three studies may be attrib-
utable to differences in survivorship be-
tween Sphenophorus spp. In this study, 
no attempt was made to assess 
survivorship frequencies for S. 
phoeniciensis and S. venatus vestitus 
separately. Further research will address 
possible differences between these spe-
cies' survivorship. 

Billbug mortality may be due to the 
effects of mechanical and chemical diges-
tion and/or to the inability to escape en-
tombment from a desiccating pellet. No-
tably, less than one percent of the dead 
(nonemergent) billbugs in toad fecal pel-
lets were disarticulated. Billbug 
survivorship, therefore, appears to be due 
mostly to post-egestive, rather than pre-
egestive, causes. Hence, toads (B. 
boreas) may derive little (if any) nutrition 
from ingested billbugs. 
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BEHAVIOR OF THE GRAY 
TREEFROG (Hyla 

chrysoscelis) DURING THE 
NON-BREEDING SEASON 

During the breeding season, male gray 
treefrogs (Hyla chrysoscelis) congregate 
at breeding sites and vocalize in order to 
attract gravid females. On such occa-
sions, behavioral observations of this 
nocturnal species can be made with rela-
tive ease (e.g., Godwin and Roble 1983; 
Roble 1985 a,b; Morris 1989; Morris and 
Yoon 1989; Ritke et al. 1990; Ritke and 
Semlitsch 1991). After the breeding 
season most individuals apparently dis-
perse from breeding sites and are, for the 
most part, non-vocal (pers. obs.). As a 
result, virtually no information is available 
regarding the biology of the gray treefrog 
during this period. We observed the be-
havior of H. chrysoscelis during the non-
breeding season, primarily during Octo-
ber and November 1989 at the Memphis 
State University Meeman Biological Field 
Station in Shelby Co., Tennessee (see 
Ritke et al. 1990 for a description of the 
study site), as part of an ongoing study of 
this species. 

On 1 October an adult male (male #1, 
SVL = 43 mm, mass = 6.9 g) was found in 
a knothole cavity of a sassafras tree 
(Sassafras albidum) 1.9 m above ground. 
On 3 October another adult male (male 
#2, SVL = 46 mm, mass = 8.7 g) and a 
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juvenile frog (sex undetermined; frog #3, 
SVL = 31 mm, mass = 2.4 g) were found 
in a knothole cavity of an elm tree (Ulmus 
spp.) 5.1 m above ground, submerged in 
tannin-colored water with their heads pro-
truding above the surface. All three frogs 
were toe-clipped for later identification. 
Another adult male (male #4; not measured 
or marked) was located on 13 October in 
a third knothole cavity of a sassafras tree 
2.5 m above ground. Park et al. (1950) 
suggested that gray treefrogs may use 
knothole cavities as resting sites. McComb 
and Noble (1981) confirmed the use of 
knothole cavities by gray treefrogs in 
Louisiana, primarily during the non-
breeding season. 

During the day at temperatures > 25° 
C, frogs were observed with their heads 
protruding from knotholes or sitting on the 
rims of knotholes. On one occasion (15 
October, 1452 h, 30.0° C), male #4 was 
observed outside his knothole cavity 
perched on a limb 0.4 m above the en-
trance to the cavity. These frogs may 
have been waiting to ambush prey; we 
once observed (22 Oct. 0343 h, 27.3° C) 
male #2 leap ca. 0.3 m from his resting 
position and consume a prey item. After 
consuming the prey, he returned to his 
original resting position on the rim of the 
knothole. 

At dusk, frogs emerged from knot-
holes when temperatures were >15.8° C, 
and assumed the water-conserving posi-
tion (sensu Ralin 1981) on limbs, usually 
horizontal and < 2.0 m from their resident 
knothole cavity. Infrequently, male #2 and 
frog #3 were observed climbing higher 
into the canopy until they were lost from 
view. Our observations revealed that gray 
treefrogs are "sit-and-wait" predators, re-
maining motionless on limbs and allowing 
prey to come within striking distance. Af-
ter sunset, wood roaches (Parcoblatta lata, 
P. uhleriana, lschnoptera deropeltiformis) 
and camel crickets (Ceuthophilus spp.) 
sometimes drink from water-filled cavi-
ties. Thus, frogs may be staying near 
knothole cavities to prey on these and 
other arthropods that may arrive during 
the night (see also McComb and Noble 
1981). Additionally, remaining near 
knothole cavities might enable frogs to 
quickly escape predators. 

During the breeding season, male gray 
treefrogs are thought to be territorial, de-
fending perch sites (locations used to call 
and attract gravid females) from conspe-
cif ic males by pushing and shoving intrud-
ers (Fellers 1979; Ritke and Semlitsch 
1991). The observation of two frogs occu-
pying the same knothole cavity suggests 
that adult males may not defend daytime  

resting retreats from other frogs during the 
non-breeding season and there is evi-
dence that this may also be the case 
during the breeding season (Swink 1977). 
Furthermore, on several occasions (e.g., 
23 October, 1936 h, 20.9° C), we ob-
served male #2 and frog #3 sitting on the 
same branch, < 0.50 m apart, without 
exhibiting any kind of aggression even 
though the close proximity of both frogs 
may have resulted in intraspecific com-
petition for food. The non-aggressive 
behavior of male #2 towards frog #3 may 
also indicate that adults are more tolerant 
of younger frogs. 

On 18 October (1900 h, 3.8° C) after 
several days and nights of cold weather 
(2.0-7.0° C), we observed male #4 nearly 
buried in moist, organic material in his 
resident knothole cavity with only a por-
tion of his back and eyes exposed. Male 
#2 was found in his resident knothole 
cavity completely submerged in tannin-
colored water. On 19 October (1745 h, 
6.1° C) and 20 October (1330 h, 11.7° C) 
both frogs were observed again in their 
respective cavities. By 21 October (1210 
h) the air temperature had warmed con-
siderably (21.4° C) and male #2 was now 
sitting on the rim of the knothole; male #4 
was no longer inside his cavity, his where-
abouts unknown. 

Frogs were not observed in knothole 
cavities after mid-November when the 
mean high temperature for the month was 
0.4° C. Thus, gray treefrogs apparently 
do not use knothole cavities as hiberna-
tion sites. On 10 December (1500 h, -0.6° 
C) an unmarked adult male (not weighed 
or measured) was found 20 m from the 
edge of the study site, hibernating under 8 
cm of moist sod. During the cold spell of 
October, daytime air temperatures inside 
the cavities of the three knotholes (X = 
5.7° C, SD = 0.74) were not appreciably 
warmer than air temperatures directly 
outside (X = 5.1° C, SD = 0.95). Thus, 
frogs would not gain a significant tem-
perature advantage by hibernating inside 
knothole cavities. 

During our searches of the understory 
and canopy during October, we located 
two metamorphs from the 1989 breeding 
season (3 Oct., 1930 h, SVL = 13 mm, 
mass = 0.2 g; 22 Oct., 2200 h, SVL = 25 
mm, mass = 1.6 g). Both frogs were 
located 3.0 m above ground on a horizon-
tal tree branch with a hollow cavity. The 
small size and logistics of the entrance to 
the cavity prevented examination to deter-
mine if frogs were using this cavity as a 
daytime resting site. Roble (1979, 1985b) 
found that metamorphs of gray treefrogs 
in Wisconsin and Kansas, respectively,  

rarely ascended into trees to forage prior 
to their first hibernation. More data are 
needed to determine if foraging in trees by 
first-year metamorphs is a general phe-
nomenon at our study site. 

It was apparent during this study that 
gray treefrogs exhibit some degree of site 
fidelity as they almost always returned to 
their resident knothole cavity after nightly 
foraging bouts. Furthermore, on 20 April 
1990, male #1 and male #2 were located 
in the knothole cavities they occupied the 
previous autumn. These frogs, however, 
vacated their cavities after the first breed-
ing chorus of 1990 (29 April). For un-
known reasons, gray treefrogs did not 
occupy the knothole cavities observed in 
this study during the 1989 or 1990 breed-
ing seasons (mid-April to mid-August). It 
was apparent that males at our study site 
ascended high into trees (> 8 m) during 
the breeding season. Thus, the knothole 
cavities used by gray treefrogs in this 
study may have been too low to the ground. 
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PSEUDOCOPULATION IN 
Lepidodactylus lugubris 

The mourning gecko, Lepidodactylus 
lugubris, is a widespread species that 
occurs throughout the Indo-Australian 
Archipelago and Oceania. Because of 
this species' apparent propensity for colo-
nization, many populations, particularly 
those of Australia and the islands in the 
Pacific Basin, have been attributed to ei-
ther historical or pre-historical human-
aided dispersal (Cogger 1985; Gibbons  

1985). Probably enhancing this ability to 
disperse is parthenogenesis (Cuellar and 
Kluge 1972), a process that potentially 
allows a single female to be a founder. 
Ineich (1988) showed that populations of 
L. lugubris in French Polynesia are actu-
ally a complex of unisexual clones, bi-
sexuals, and hybrids. Populations of L. 
lugubrison Guam are all parthenogenetic 
females but are composed of two 
morphotypes most closely resembling 
Ineich's clones 'A' and 'C'. In our sample, 
76% are the clone 'A' type, and the re-
mainder, clone 'C'. Despite our biological 
and distributional grasp of L. lugubris, few 
behavioral studies have been conducted. 
This paper will describe a portion of the 
behavioral repertoire of clone 'A'. 

From November 1988 to July 1990, 
we observed three species of gekkonids 
(Gehyra mutilata, Hemidactylus frenatus, 
and L. lugubris) in a house in the village of 
Malojloj, Inarajan Municipality, Guam, 
Mariana Islands. On 7 August 1989 at 
1835 h we noticed three L. lugubris in close 
proximity on an inside wall adjacent to an 
open window. The largest of the geckos 
approached and climbed onto the back of 
a second, orienting itself parallel to the 
second. No biting was observed and both 
were tail-waving (Marcellini 1977) . The 
superior (male-like) individual firmly 
graspedthe inferior (female-like) individual 
behind the forelimbs with her forefeet. 
The female-like gecko then raised her tail 
(still waving) and exposed her vent. The 
male-like gecko then swung its tail and 
vent beneath the female-like's and cloacal 
apposition resulted. This position was 
held for less than two minutes when we 
apparently disturbed the behavior by us-
ing a flash during photographing. The 
female-like gecko immediately disengaged 
and moved several feet away (behind a 
picture on the wall and probably out of 
sight of the male-like gecko) and the male-
like gecko then displayed apparently at us 
and assumed and 'arch-back' agonistic 
stance (Marcellini 1977) at a 90° angle to 
us. During the entire pseudocopulatory 
episode, the third individual remained ca. 
30 cm from the two pseudocopulators and 
exhibited tail-waving. 

A distinct vocalization was associated 
with the pseudocopulatory event. Imme-
diately prior to our noticing the three par-
ticipants, a series of very soft, evenly 
spaced (about one second interval) 
"chucks" was heard. These vocaliza-
tions continued throughout the 
pseudocopulatory event but we were un-
able to discern which of the three geckos 
was calling. We have also heard these 
vocalizations in association with four other  

incidents of intraspecific interactions in 
which mounting but not pseudocopulation 
was observed. These latter incidents 
closely resemble what Werner (1980) 
termed 'apparent homosexual behavior' 
and are possibly what Brown and Sakai 
(1988) observed and regarded as domi-
nance interactions. 

Both geckos were collected. The male-
like L. lugubris (Michael J. McCoid, Pri-
vate Collection, MJM 1173) had a SVL of 
44.1 mm and contained two vitellogenic 
follicles 5.7 mm diam. The female-like 
gecko (MJM 1174) was 40.6 mm SVL and 
contained two non-vitellogenic follicles 1.6 
mm diam. Any conclusions on the rela-
tionship of ovarian cycle to behavior (Moore 
et al. 1985) are precluded because of the 
sample size. 

A second pseudocopulation was ob-
served 1 July 1990 at 2000 h. Both geckos 
appeared to be clone 'A' types but almost 
immediately disengaged and fled when a 
light wasturned on. Because of the obser-
vational brevity of the encounter, neither 
female was collected and no vocalizations 
heard. Pseudocopulation has also been 
observed in other populations of L. 
lugubris. David Crews (pers. comm.) re-
corded pseudocopulation on Coconut Is-
land, Hawaii and I. Ineich (pers. comm.) 
observed this behavior in French 
Polynesia. In two instances, the latter 
person noted that the pseudocopulators 
were clone 'A' types. 

Pseudocopulation has been docu-
mented in other lizards. Crews and 
Fitzgerald (1980), Moore et al. (1985), 
and Crews et al. (1986) suggested that 
pseudocopulation was closely tied to 
ovarian stage and was hormonally medi-
ated in teiid lizards. They, along with 
Gustafson and Crews (1981), also sug-
gested that pseudocopulation may en-
hance egg output. Brown and Sakai (1988) 
indicated that pseudocopulation may oc-
cur in L. lugubris and reported a social 
component to egg production. Recently, 
Paulissen and Walker (1989) questioned 
the role of pseudocopulation in teiids and 
suggested that it may be an artifact of 
captivity. 

While the relationship between 
pseudocopulation and vocalization may 
be equivocal, our observations of agonis-
tic interactions (ca. 20 person-hours) did 
not include the above described call. The 
only vocalization associated with the ago-
nistic interactions was similar to that de-
scribed by Marcellini (1977) as Single 
Chirp and may function as a release or 
escape call in intraspecific encounters. 
Since we began this study, ca. 400 per-
son-hours have been invested and only 
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two pseudocopulatory events observed. 
Importantly, though, vocalizations similar 
to those associated with pseudocopulation 
and mounting can be heard nightly at the 
study site, suggesting that the relatively 
rare events observed are, in fact, very 
common in L. lugubris. Our observations, 
both visual and acoustic, on free-living L. 
lugubris suggest that pseudocopulation 
may be an important component of the 
behavioral repertoire of, at least, clone'A'. 
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DANGEROUS TO MAN? A 
RECORD OF AN ATTACK 

BY A BLACK CAIMAN 
(Melanosuchus niger) 

IN GUYANA 

The black caiman (Melanosuchus 
niger) is a large crocodilian and the largest 
of the Neotropical caimans. Verifiable 
records indicate that this species attains a 
total length (TL) of at least 4 m, and 
possibly 5-6 m (MacCreagh 1961; Medem 
1981; Thorbjarnarson and McIntosh 1987). 
Black caiman are distributed throughout 
the Amazonian drainage, although popu-
lations also occur in coastal French Guiana 
and Guyana, and are classified as endan-
gered throughout all range states 
(Groombridge 1982). The principal causes 
of the decline of this species have been 
unrestricted large-scale hide hunting and 
the incompatibility with domestic livestock 
and humans (Plotkin et al. 1983). It is this 
last aspect, the relative danger to humans 
posed by the presence of black caiman, 
that I discuss in this paper. 

Although any crocodilian longer than 
2 m TL is capable of inflicting serious or 
fatal wounds to humans, only two of 23 
species of Crocodilia are regularly re-
ported as being predators of humans. 
These are the Nile (Crocodylus niloticus) 
(Graham and Beard 1973) and saltwater  

crocodiles (C. porosus) (Webb et al. 1978). 
Two additional species, the mugger 
crocodile (C. palustris) (Deraniyagala 
1939) and the American alligator (Alligator 
mississippiensis) (Pooley et al. 1989) have 
also been implicated in attacks on hu-
mans. While it is important to recognize 
the potential for dangerous encounters 
between most crocodilians and humans, 
management decisions must be tempered 
by the probability of such occurrences. 

The large size and formidable ap-
pearance of adult black caiman have in-
spired fear and earned them the reputa-
tion of being possible predators of hu-
mans (Reese 1923; Guggisberg 1972; 
Caras 1975; Medem 1981; Pooley et al. 
1989), although few records of authenti-
cated attacks by this species are avail-
able. Thurn (1883:130), commenting on 
the crocodilians of Guyana, wrote "They 
are rarely harmful to man, though one 
occasionally hears stories of how an arm 
or leg has been snapped off by one of 
these reptiles.... Generally when lying, 
basking, on the surface of the water the 
cayman is a sluggish animal, and it is not 
dangerous to bathe, in shallow water, 
close by them, if the bather only keeps his 
eye upon them and is prepared to run as 
soon as the cayman seems about to move." 
Bates (1863:294-295) earlier observed 
black caiman populations at a time of 
pristine abundance during 11 years of 
field investigation in the Amazon basin. 
He remarked on "...the timidity or coward-
ice of the alligator," stating that "He never 
attacks man when his intended victim is 
on his guard; but he is cunning enough to 
know when this may be done with impu-
nity...." Bates went on to describe how a 
besotted native, ignoring warnings of the 
presence of a large black caiman, went to 
bathe at Caicara, Brazil, and was promptly 
seized and drowned by the animal. A 
second, unsuccessful attack on a young 
boy that occurred in the 1890s is de-
scribed by MacCreagh (1961:188-189), 
who also recounted bathing harmlessly in 
the presence of black caiman. These are 
the sole authenticated literature records 
of attacks by a black caiman of which I am 
aware aside from the questionable, color-
ful account of Norwood (1958:192-195, 
1960:iv). In a highly adventurous tale 
reminiscent of Indiana Jones, Norwood 
describes how his Amerindian guide and 
solesurviving prospecting companion 
succumbed to attacks by 'alligators' while 
thrashing through the swamps delirious 
and near death from snake bite near the 
headwaters of the Essequibo River in 
southcentral Guyana. The stated size of 
one of the killed 'alligators' was 15', sug- 
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gesting M. niger. While surveying 
Guyanese caiman populations, I learned 
of an actual witnessed attack on a human 
by a black caiman. 

In June 1989, I visited Apoteri (4°00A, 
58°36W), a small (est. pop. about 300) 
Macusi Amerindian village on the middle 
Essequibo River, Guyana. While there, I 
interviewed 18 year old Augustine Alfred 
who was attacked and badly mauled by a 
black caiman in the Essequibo River dur-
ing December 1982 and subsequently 
lost most of his left arm. Augustine was 11 
when the attack occurred; he was bathing 
and swimming with a friend near shore at 
dusk. While playing and splashing, his 
friend dove and grabbed him. Augustine 
then dove and made a similar gesture 
toward his friend and surfaced. His friend 
resubmerged and the next Augustine 
knew, he was seized on the upper left arm 
by the caiman and shaken vigorously back 
and forth. The suddenness of the attack at 
first led him to think that his friend was 
again teasing him. Augustine apparently 
went into an immediate state of shock and 
didn't remember feeling any pain from the 
attack, nor were he or other observers 
able to estimate the size of the caiman. 
Luckily, his uncle was nearby in a canoe 
and witnessed what was occurring. His 
uncle promptly paddled and rammed his 
canoe into another stationary canoe teth-
ered near the two boys. That action ap-
peared to startle the caiman and it re-
leased its hold on Aug,ustine. Augustine 
was taken to safety and was found to have 
his upper humerus broken and protruding 
at both ends and hanging by badly torn 
flesh. The village radioed for help and 
Augustine was airlifted the next morning  

to the public hospital in the capital city 
Georgetown. Surgeons were unable to 
repair the damage and amputated the 
lower 3/4 of Augustine's left arm, after 
which he spent two months in the hospital 
recuperating. 

Following the attack on Augustine, 
Apoteri villagers set baited shark hooks 
and caught and killed about 20 M. nigerup 
to 3.7 m TL. Although black caiman had 
previously taken village dogs at Apoteri 
and downriver at Kurupukari village, this 
was the only attack on a human within 
living memory of village elders. The fact 
that this instance occurred at twilight and 
was preceded by raucous splashing un-
doubtedly contributed to the attack. It is 
impossibleto determine whether the reac-
tion by the caiman was a foraging or 
territorial defensive response. Certainly 
the size of a young boy is comparable to 
the sizes of larger prey items such as fish 
[e.g., arapaima (Arapaima gigas)] or river 
turtles (Podocnemisexpansa). However, 
the incident occurred during the courtship 
season, and the possibility that the attack 
was territorial in nature cannot be re-
jected. 

My own experience with wild black 
caiman indicates that they are most 
unaggressive compared to other crocodil-
ians and can be readily approached. I was 
able to census large adult animals (>3m 
TL) routinely at a distance of 1-2 m in a 
rubber dinghy, where I was very vulner-
able to attack, with no response other than 
seeming curiosity by the spotlighted 
caiman. It is this behavior that has histori-
cally made black caiman particularly vul-
nerable to human exploitation (Magnusson 
1982). 

Is, then, the black caiman dangerous 
to humans? 

Potentially, yes; in reality, no. Even 
granting imprudent human behavior, the 
odds of an attack by this species are 
infinitesimally small. The bad reputation 
and fear inspired by this species have 
been unjust and only served to promul-
gate its demise and counter conservation 
efforts. The presence, per se, of large 
adult black caiman in areas inhabited by 
humans does not warrant the removal of 
those animals. In localities where 
Melanosuchus populations are recover-
ing the occurrence of a potential nuisance 
animal near human settlements should be 
evaluated on an individual basis by perti-
nent management authorities. Appropri-
ate recommendations include live capture 
and removal for captive breeding, translo-
cation for restocking, or lastly, selective 
culling - in that order. The purported 
incompatibility of black caiman with hu-
mans is more perceived than real and 
should not be accepted as a ruse by hide 
industry proponents to allow renewed 
harvesting of this still endangered spe-
cies. Optional controlled harvest man-
agement should be instituted only after 
well documented population parameters 
have been studied and the species is 
accepted by international bodies as no 
longer endangered. 
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	• 

A GECKO NEW TO THE 
UNITED STATES 

HERPETOFAUNA, WITH 
NOTES ON GECKOES OF 

THE FLORIDA KEYS 

Human impact on the environment of 
the Florida Keys has been severe, with 
extensive destruction or alteration of natu-
ral habitats. In spite of this, or perhaps 
because of it, these islands have proved 
fertile ground for the establishment of in-
troduced species of lizards of the family 
Gekkonidae. 

Wilson and Porras (1983) listed five 
species of introduced gekkonids, 
Sphaerodactylus argus, S. elegans, 
Gonatodes albogularis, Hemidactylus 
turcicus and H. garnotii. These species 
have established populations on one or 
more of the islands comprising the Florida 
Keys. The Mediterranean gecko, 
Hemidactylus turcicus, confined to 
edificarian habitat, and the parthenoge-
netic Indo-Pacific gecko, H. garnotii, are 
probably widespread among those keys 
linked by the interisland highway. Based 
on collections made in April of 1989 and 
1990, we review the status of populations 
of Gonatodes albogularis, the two intro-
duced and one native species of 
Sphaerodactylus, and report the estab-
lishment of a sixth exotic species of gecko 
on one of the Upper Keys. 

The nominate subspecies of the reef 
gecko, Sphaerodactylus n. notatus is na-
tive to the south east coastal ridge of 
mainland Florida and the Florida Keys 
(Conant 1975; Lazell 1989). Our collec-
tions indicate that this species remains 
common throughout the larger Upper and 

Lower Keys. In 1989 we collected it on 
Key Largo (CAS 172078-79), Grassy Key 
(CAS 172080-82), and on Key West (CAS 
172079-102). In 1990 we again collected 
it on Key West (CAS 174328-29),174333), 
on No Name Key (CAS 174324, 174332), 
and sighted it on Duck Key. 

Populations of the ocellated gecko, 
Sphaerodactylus argus, may be in de-
cline. Since first reported from Key West 
(Savage 1954) there have been only infre-
quent reports on individual specimens. 
Wilson and Porras (1983) reported on a 
specimen collected on Stock Island in 
1977, and Love (1978) collected another 
specimen in Key West. We have failed to 
collect specimens of this gecko on the 
Lower Keys. 

The ashy gecko, Sphaerodactylus 
elegans, though less common than S. 
notatus in the western Lower Keys, is 
fairly abundant. We collected S. elegans 
in both 1989 (CAS 172091-92) and 1990 
(CAS172330-31) along with S. notatus in 
Key West, on a large vacant lot on US 
Hwy. 1. In addition to Key West it has 
been reported from Big Coppit Key (Wil-
son and Porras 1983), Boca Chica Key 
(Duellman and Schwartz 1958) and Lazell 
(1989) lists Summerland Key, Stock Is-
land, Middle Torch Key and Little Torch 
Key for which museum specimens exist 
and reports sightings on Cudjoe, Big Pine 
and Spotswood Keys. In 1990 we also 
collected this species on Raccoon Key 
(CAS 174334-36) between Key West and 
Boca Chicka Key. 

The introduced yellow-headed gecko, 
Gonatodes albogularis has only been re-
ported from Key West, and was appar-
ently at one time abundant. However, 
Wilson and Porras (1983) stated that since 
1971 it has become rare with no reported 
collections since that date. We collected 
specimens and observed additional indi-
viduals in 1989 (CAS172089. 174327) 
and again in 1990. These collections 
were made on the same vacant lot noted 
in the paragraph above. 

Crawl Key is located east of Marathon 
Key and connected to it by the US high-
way 1 causeway. Most of this small key 
south of the highway is completely paved. 
However, a small area (ca. 0.2 ha) of 
scrubland dominated by Brazilian pepper 
(Schinus terebinthifolis) and Australian 
pine (Casuarina equisetifolia) remains. 
Two of us (RL and PG F) collected in this 
area on 20 April 1990, by removing the 
loose bark from the dead fallen trees, and 
by turning fallen dead tree trunks, loose 
rocks and wood trash. We secured five 
medium sized geckos from beneath these 
objects and an approximately equal num- 
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ber evaded capture. The five captures 
consisted of two non-gravid females (CAS 
174852-53), two males (CAS 174850-51), 
and one female (CAS 174849) containing 
two large eggs. No other lizards were 
collected in this immediate area. We did 
not examine buildings immediately adja-
cent to our collection site and so cannot 
say whether this gecko is occupying build-
ings on Crawl Key. We recognized that 
these geckoes were probably 
Hemidactylus species but were neither 
Hemidactylus turcicus, nor H. garnotii. We 
later identified them as Hemidactylus 
mabouia (Moreau de Jonnes), a very 
widely distributed species native to Africa, 
but found also in the Malagasy Republic, 
South American and the Caribbean. 

In tropical Africa H. mabouia is wide-
spread south of the Sahara (Fitzsimons 
1943; Kluge 1969). In South America it 
ranges in a costal belt from Montevideo, 
Uruguay to Georgetown, Guyana, and 
from the headwaters of the Amazon river 
in Peru and Ecuador and throughout its 
length in Brazil (Kluge 1969). In the Car-
ibbean it is known from all of the larger and 
many of the smaller islands of the Lesser 
Antilles (listed in Schwartz and Henderson 
1985), in the Greater Antilles it is common 
on Culebra, Vieques, and Mona Islands, 
Puerto Rico, and is also found at 
Guantanamo, Cuba (Kluge 1969, Rivero 
1978). 

The presence of Hemidactylus 
mabouia in the New World has often been 
ascribed to human-mediated introductions 
from Africa during the slave trade. Kluge 
(1969) provided evidence and argues for 
natural rafting as the means by which H. 
mabouia colonized South America and 
the Lesser Antilles. The Greater Antilles 
populations are probably recent acciden-
tal introductions by man. Wilson and 
Porras (1983) believed that all five previ-
ously reported species of exotic geckoes 
occurring in the Florida Keys arrived in 
Florida as accidental stowaways during 
the shipping of plants, produce or other 
commodities. The presence of 
Hemidactylusmabouia in the Florida Keys 
is most likely the result of an accidental 
introduction. Stowage on commercial 
shipping is not the only possible means of 
introduction, as pleasure craft frequently 
ply between the Florida Keys and the 
islands of the Lesser Antilles. 
Hemidactylus mabouia is common in the 
Virgin Islands where American registered 
pleasure craft are likely to call. The loca-
tion of the Florida Keys population of H. 
mabouia makes its association with pet 
trade releases improbable. 

The common name for H. mabouia is 

the house gecko or tropical gecko. The 
habitat of H. mabouia appears similar 
throughout its range. On Mona and 
Culebra Islands, Rivero (1978) found it in 
warehouses, and under planks, loose 
rocks, and loose concrete slabs. In 
Surinam it has been collected from the 
walls of brick houses and from human 
habitations in the forest (Hoogmoed 1973). 
In Africa it has been found in the roofing of 
native huts, on settlement houses, in hol-
lowtrees (Fitzsimons 1943; Pienaar 1978). 
The habitat in which we collected H. 
mabouia on Crawl Key is entirely in keep-
ing with those reported above. The high 
density of H. mabouia at the Crawl Key 
collecting site and the presence of a fe-
male with well developed eggs suggest 
that the species is well established in this 
small area. Further collecting efforts in 
the surrounding areas will define the range 
occupied by this lizard in the Florida Keys. 
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	• 
SCALELESS SNAKES AND 
A BREEDING REPORT OF 

SCALELESS Elaphe 
obsoleta lindheimeri 

Snakes, by definition, are scaled rep-
tiles. Most species possess large sym-
metrically arranged head scales, small 
dorsal body scales, and enlarged undi-
vided ventral plates corresponding more 
or less with the number of vertebrae 
(Bellairs and Attridge 1975). Because 
their numbers, shape, and arrangements 
are fairly constantf or each species, scales 
are used as recognition characters by 
taxonomists. Specific scale differences 
are generally assumed to have a heredi- 

Figure 1. Rat snake, Elaphe obsoleta lindheimen, 
with congenital absence of dorsal scales. 
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Figure 3. Scaleless rat snake, E. o. lindheimeri, compared with normal. A. Ventral scales B. Labials C. Chin 
D Top of head. 

Figure 2. Scaleless rat snake E. o. lindheimeri , 
compared with normal. Dorsal view of body showing 
vestigial scales. 

tary basis, and once fixed during develop-
ment, scale number and distributions do 
not undergo further changes (Klauber 
1956). 

SCALELESS SNAKES 

Snakes with anomalous and/or miss-
ing scales occur, but attract little notice 
unless the anomaly is marked or the num-
ber of missing scales greatly exceeds 
normal variation. Several species of 
snakes with complete, or nearly complete, 
absence of dorsal scales have been col-
lected. In a Thamnophis couchicollected 
at King's Canyon, CA, the ventrals were 
reported as undivided (Stickel 1942). A 
Pituophis melanoleucus catenifer, col-
lected near Oakland, CA, had ventral plates 
that were split into two to four sections 
(Licht and Bennett 1972). Two Nerodia 
sipedon sipedon, collected in Harford 
County, MD, possessed ventral scutes 
(Bennett and Licht 1975). A Thamnophis 
sirtalis sirtalis, collected in Chatham 
County, GA in 1989, was 584.2 mm long, 
lacked all dorsal scales, and had normal 
ventral plates. It is preserved in the Sa-
vannah Science Museum collection (R. 
Moulis, pers. comm.). A juvenile 
Lampropeltis calligasterrhombomaculata 
was collected in Lafayette County, MA in 
1978, and is still living. The ventrals are 
divided medially by a deep cleft extending 
the entire length of the body, and the 
subcaudals are divided and separated (K. 
Fahey, pers. comm.). 

Scaleless snakes have occurred in 
experimental situations. Albino Crotalus 
atroxin a captive breeding situation at the 
Atlanta Zoo produced two litters that con-
tained young with no dorsal scales and 
undivided ventrals. Littermates included 
normal snakes and snakes with other scale 
anomalies (D. Herman, pers. comm.). 
Normal Elaphe guttata guttata in a captive 
breeding situation produced five scale-
less young with undivided ventrals, along 
with normal offspring. All five died before 
hatching and had other anomalies, includ-
ing ocular abnormalities and schistosomia 
(abnormal fusion of the ventral body wall,  

resulting in doubling over effect) (S. Barten, 
pers. comm.). Murphy et al. (1987) have 
summarized literature reports of anoma-
lous scalation patters in snakes. 

SCALELESS Elaphe obsoleta 
lindheimeri 

In 1985 we obtained a male and fe-
male scaleless juvenile Elaphe obsoleta 
lindheimeri on a breeding loan from the 
Bronx Zoo. The snakes hatched from a 
clutch of five eggs deposited by one of a 
group of normal snakes acquired as food 
for cobras. The other three hatchlings 
were normal. Collecting dataforthe mother 
snake are unavailable. The male scale-
less snake survived; the female died of 
cryptosporidiosis before reaching matu-
rity. 

The surviving male snake (Fig. 1) is 
brick red with smoky black blotches. Aside 
from tiny partially developed scales scat-
tered over the back and sides, it lacks all 
dorsal scales (Fig. 2), and the skin is 
velvety. Any loose skin forms fine wrinkles. 
The ventral and sub-caudal scales are 
divided medially by a deep longitudinal 
cleft (Fig. 3A), resulting essentially in two 
parallel rows of ventrals the entire length 
of the body. Occasional ventrals are fur-
ther broken into several segments, but not 
divided. Several rows of small irregular 
upper and lower labials are present (Fig. 
3B). The chin is naked except for scat-
tered small irregular scales ( Fig. 3C). 
Aside from two tiny supraoculars on the 
left side, no scales are present on the  

dorsal head (Fig. 3D). 
In 1987 the scaleless male was bred 

to a normal female. Four fertile eggs were 
laid, producing three females and one 
male, all with normal scales and color 
pattern. The Fl females were sexually 
mature by 1989, and were bred to the 
original scaleless male, resulting in 
clutches of six, seven, and ten eggs. The 
23 eggs produced four male and five fe-
male scaleless hatchlings. The scale de-
fects of the hatchlings are essentially 
identical to those of the original scaleless 
male. The remaining 14 hatchlings had 
normal scales, color, and pattern. 

In 1990 two Fl females were bred to 
a sibling, resulting in 22 eggs. All hatched, 
producing one male and four female 
scaleless phenotypes, and 17 normal 
hatchlings. 

DISCUSSION 

Though many herpetologists have 
never seen a scaleless snake, the few 
existing records suggest that a mutation 
for scalelessness may exist within many 
populations. The scaleless snakes that 
we have examined, and the ones de-
scribed in reports, are grossly similar from 
the standpoint of lacking nearly all dorsal 
and lateral scales, but are divided into two 
subsets on the basis of the ventral scales: 
those with normal ventrals and those with 
ventrals divided by a longitudinal cleft. 
Not all may be caused by an identical 
mutation. Since naked snakes are con-
spicuous and apt to be reported when 
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found, the small number of records may 
indicate a low rate of mutation for the 
anomaly, low survival rate for scaleless 
individuals, or both. 

The scaleless snakes in our posses-
sion move and feed normally. They often 
have difficulty with ecdysis because of the 
absence of scales. The thin cast has no 
"stretch" and the casting skin often rolls 
into a constricting band at the thick mid-
section of the snake. A normal spectacle 
is present. 

We have had the opportunity to exam-
ine a total of 16 young scaleless E. o. 
lindheimeri, the original two fromthe Bronx 
Zoo, the nine hatched in 1989, andthefive 
hatched in 1990. All have been much 
more colorful than normal, most of them 
suffusedthroughout with orange rust color. 
We do not believe, however, that these 
snakes have a color anomaly. Individual 
E. o. lindheimeri specimens vary consid-
erably in color, largely as a result of differ-
ences in quantity and quality of red and 
yellow pigments in the skin that is visible 
between the scales. The color of the 
entire skin of the scaleless mutants is not 
obscured by a thick keratin layer and 
appears to be a continuation of the color 
that is exposed between the scales of a 
normal snake when the skin is stretched, 
as after the snake has ingested a large 
meal. 

The results of the matings suggest in 
this instance that the absence of dorsal 
scales, with associated anomalies of 
scutellation, is caused by an autosomal 
recessive gene mutation. Homozygous 
recessive genotypes may then be result-
ing in monomorphic scaleless phenotypes. 
Aside from individual variation in color, all 
mutants are essentially identical. The 
mutant genes are not debilitating, and do 
not appear to be linked to lethal or debili-
tating genes. This may not be true of all 
mutations affecting scutellation. No snakes 
have been dissected to see if any visceral 
or skeletal defects accompany this muta-
tion. 

The scaleless mutation reported in 
this paper has no apparent evolutionary 
significance, but may be more than a 
curiosity. It could have potential scientific 
relevance. 

Snakes' scales are cutaneous adap-
tations formed by backward overlaps of 
epidermis and the outermost dermis. This 
differentiation starts as soon as the em-
bryo is covered by a distinct primordial 
epidermis and dermis. The normally un-
paired ventrals arise as paired structures, 
fusing at the midline prior to birth or hatch-
ing (Maderson 1985). These develop-
mental events between fertilization of the  

ovum and birth or hatching are better 
known than understood. This peculiar 
and startling mutation promised to provide 
a model for the study of the molecular and 
genetic basis of snake embryology. 
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USE OF ROAD-KILLED 
AMPHIBIANS IN 

ALLOZYME ELECTRO- 
PHORESIS 

Each spring populations of amphib-
ians emerge from hibernation to migrate, 
court, and breed. Many of these animals 
are killed on roads en route to the breed-
ing ponds. Heavy road mortality has 
prompted conservation measures such 
as bypass tunnels and warning signs to 
motorists, but their use is relatively rare, 
and highway mortality continues unabated 
in most places. Although road-killed 
specimens can provide valuable distribu-
tional data, the carcasses are usually se-
verely damaged and of little use to inves-
tigators utilizing traditional morphological 
techniques in systematic and population 
biology. 

In recent years, biochemical tech-
niques have been applied increasingly to 
systematics and population genetic stud-
ies of amphibians. Many spring-breeding 
amphibians that meet their demise on 
roads are killed in cool, moist conditions 
that are conducive to the preservation of 
proteins and nucleic acids. Thus, these 
animals could provide much genetic infor-
mation; large sample sizes are often 
needed, particularly for the estimation of 
population genetic parameters. The pres-
ervation of amphibian populations is re-
ceiving increasing and much-needed at-
tention in the literature and popular press, 
and efforts to reduce the number of road-
killed specimens certainly should continue. 
In the meantime many valuable data might 
be garnered from specimens that would 
be otherwise wasted, thereby reducing 
collecting pressure on the remaining ani-
mals. 

In an ongoing study of allozyme varia-
tion in a population of Ambystoma texanum 
near Lawrence, Kansas, I utilized road-
killed and live-caught specimens. Herein 
I compare the utility of both types of speci-
mens in the analysis of enzymatic proteins. 

METHODS AND MATERIALS 

Specimens were collected March-April 
1989 and January-March 1990 from roads 
adjoining the Baker Wetlands area of 
Haskell Bottoms south of Lawrence, Kan-
sas. Conditions were wet, and tempera-
tures ranged from 2 to 5°C. Road-killed 
specimens were stored at -20°C within 1 h 
of collection or placed on dry ice and 
stored at -70°C. Live-caught specimens 
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were stored at 4°C until used, then anes-
thetized with a 10% benzocaine ointment 
(Maximum Strength Orajel) applied topi-
cally (Altig 1980). Liver and muscle were 
dissected when possible, but often skel-
etal muscle was the only tissue available 
from road-killed carcasses. 

Liver and muscle tissues were ho-
mogenized together (when both tissues 
were available) in an equal volume of 0.01 
M Tris-0.001 m EDTA-0.001 M 
mercaptoethanol. Centrifugation was at 
20,000 x g for 20 min at 4°C, and the 
supernatants were pipetted into clean 
microfuge tubes. Two buffer systems and 
12% horizontal starch gels were used to 
resolve 14 presumptive gene loci: lithium 
hydroxide, 20 V/cm for 5 h (S-Aat-A, Pep-
A, Pep-B, Pgm-A); and Tris-citrate, pH 
8.0, 12 V/cm for 5 h (M-Acoh, Gpi-A, M-
Idh-A, S-Idh-A, Ldh-A, Ldh-B, M-Mdh-A, 
S-Mdh-A, M-Mdhp-A, S-Mdhp-A). En-
zyme nomenclature is based on the rec-
ommendations of Buth (1983) and the 
International Union of Biochemistry No-
menclature Committee (1984) and en-
zyme abbreviations follow Murphy et al. 
(1990). Briefly, a prefix of "S" refers to a 
soluble/cytoplasmic locus, whereas "M" 
refers to a locus expressed in the mito-
chondria. The next group of letters is an 
enzyme abbreviation and is capitalized 
when referring only to the enzyme and not 
to particular loci (e.g., LDH). The last 
letter describes the order in which loci of a 
particular enzyrrie were formally described, 
with "A" referring to the first. Staining 
followed standard methods ( Selander et 
al. 1971; Harris and Hopkinson 1976). 
Electrophoresis was at 4°C. Homogenates 
from road-killed and live-caught specimens 
were placed on the same gel for compara-
tive purposes. Locus homologies were 
determined in a previous study of tissue 
specificity and relative mobility (Titus, 
unpubl. data). 

RESULTS AND DISCUSSION 

In most cases no difference in overall 
activity of enzymes was seen for the road-
killed versus live-caught specimens. Ex-
ceptions to this pattern were in cases 
where only skeletal muscle was available 
from a road-killed specimen and the en-
zyme in question displayed higher activity 
in liver than in skeletal muscle (e.g., S-
lcdh-A). 

Secondary isozymes are bands re-
sulting from various posttranslational 
modifications to the secondary or tertiary 
structure of a gene product; production of 
these multiple bands depends on numer- 

ous nongenetic factors involving both in 
vivo and in vitro processes (summarized 
by Richardson et al. 1986; Murphy et al., 
1990). Secondary isozymes migrating 
anodallytothe major isozyme were present 
in both road-killed and live-caught samples 
in S-Aat-A, Gpi-A, M-Idh-A, S-Idh-A, Ldh-
B, M-Mdh-A, S-Mdh-A, Pep-A, and Pgm-
A. The presence of secondary isozymes 
made the scoring of polymorphisms diffi-
cult at times, especially NAD+-dependent 
malate deydrogenases (MDH) and pepti-
dases (PEP). However, no differences 
were seen in the amount or number of 
secondary isozymes in the two tissue 
treatments. 

The elapsed time between death of 
the specimen and ultracold storage was 
the only difference between tissue treat-
ments in this study, and seems to have 
made no difference in the amount or num-
ber of secondary isozymes produced. 
Previous work indicates that both the 
amount and number of secondary 
isozymes is reduced for many loci when 
homogenates are prepared from fresh 
rather than frozen tissues and when 
homogenates are used immediately with-
out freezing (Titus, unpubl. data). Excep-
tions to this pattern are the malate dehy-
drogenate loci, which seem to produce 
secondary isozymes regardless of the tis-
sue treatment. Thus, one advantage of 
utilizing live-caught specimens is the abil-
ity to homogenize and electrphoresef resh 
tissue without freezing, thereby avoiding 
the production of secondary isozymes that 
could interfere with the interpretation of 
polymorphic loci. However, this effect is 
negated as soon as tissues and/or 
homogenates are frozen, regardless of 
the collecting method. 

Results indicate that if road-killed 
specimens are collected and frozen within 
2 h of death, they provide metabolic en-
zymes equal in quality to those from tis-
sues frozen from live-collected animals. 
The maximum amount of time that car-
casses can be left without freezing has not 
been determined for these loci, but it is 
expected that this time will vary with the 
conditions under which the animals die, 
particularly temperature, as well as the 
species and loci that must be scored 
(Richardson et al. 1986). As with tissues 
from live-collected specimens, the 
investigator(s) should make every effort to 
minimize the time between death of the 
specimen and freezing of tissues. Driving 
roads during a breeding migration with a 
container of liquid nitrogen or dry ice is 
particularly effective in this regard. 

Perhaps the major disadvantage of 
using road-killed animals in isozyme stud- 

ies is the limited number of tissues avail-
able from some specimens. Often the 
viscera are missing or destroyed, and the 
only available tissue is skeletal muscle. 
Many amphibian isozymes exhibit tissue-
specific expression and cannot be scored 
from skeletal muscle (e.g., S-Acoh-A [kid-
ney and liver], Adh-A [liver], Iddh-A [liver, 
kidney, and gut], and M-Sod-A [heart]). 
These problems can be minimized by 
choosing loci that exhibit high activity in a 
variety of tissues (e.g., M-Acoh-A, Gpi-A, 
Pep-A, Tpi-A,and Mpi-A) or are strongly 
expressed in skeletal muscle (e.g. Ck-A), 
which is nearly always available. 

Road-killed amphibians can be a 
valuable source of biochemical data and 
should be considered by biochemical ge-
neticists as an alternative to live-caught 
specimens. Use of these specimens in 
biochemical analyses is not without prob-
lems, particularly with regard to the limited 
number of tissue types sometimes avail-
able. However, the needs of a study can 
often be met or supplemented without 
adding collecting pressure to a population 
already reduced by automobile traffic. 

Herp Review 22(1), 1991 
	

15 



ACKNOWLEDGMENTS 

T. Evans, M. Hennecke, A. Nieto, J. 
Simmons, and K. Toal assisted in collect-
ing specimens, and A. Nieto and K. Toal 
provided assistance in the laboratory. K. 
Shaw and K. Wollter made valuable com-
ments on earlier drafts of the manuscript. 
This study was funded in part by NSF 
grant BSR87-22562 to E. 0. Wiley and D. 
Siegel-Causey. 

LITERATURE CITED 

Altig, R. 1980. A convenient killing agent 
for amphibians. Herp. Review 6:13. 

Buth, D. G. 1983. Duplicate isozyme loci 
in fishes: origins, distribution, phyletic 
consequences, and locus nomencla-
ture, pp. 381-400. In: Isozymes: 
Current Topics in Biological and 
Medical Research, Vol. 10 (M. C. 
Rattazzi, J. G. Scandalios, and G. S. 
Whitt, eds.). Alan R. Liss, New York. 

Harris, H., and D. A. Hopkinson. 1976. 
Handbook of Enzyme Electrophore-
sis in Human Genetics. North Holland 
Publishing Co., Amsterdam. 

International Union of Biochemistry. No-
menclature Committee. 1984. En-
zyme Nomenclature, 1984. Academic 
Press, New York. 

Murphy, R.W., J.W. Sites, Jr., D.G. Buth, 
and C.J. Haufler. 1990. Proteins I: 
Isozyme electrophoresis, pp. 45-126 
In: Molecular Systematics (D.M. Hillis 
and C. Moritz, eds.). Sinauer Associ-
ates, Inc., Sunderland, Massachu-
setts. 

Richardson, B. J., P. R. Baverstock, and 
M. Adams. 1986. Allozyme Electro-
phoresis: A Handbook for Animal 
Systematics and Population Studies. 
Academic Press, Orlando, Florida. 

Selander, R. K., M. H. Smith, S. Y. Yang, 
W. E. Johnson, and J. B. Gentry. 
1971. Biochemical polymorphism and 
systematics of the genus Peromyscus. 
I. Variation in the old-field mouse 
(Peromyscus polionotus). Stud. 
Genet. IV., Univ. Texas Publ. 7103:49-
90. 

TOM A. TITUS 
The Museum of Natural History and 
Department of Systematics and Ecology 
University of Kansas 
Lawrence, KS 66045, USA 

	 •  

MATING AND COMBAT IN 
Varanus indicus 

The mangrove monitor has a range 
encompassing extreme northern Austra-
lia, New Guinea, and the Caroline, 
Marshall, and Mariana Islands (McCoy 
1980). Introduced populations are known 
from the western Carolines (Uchida 1966). 
Varanus indicus is the only species of 
monitor in the Marianas and occurs on 
most islands exceptthe northernmost three 
(Asuncion, Maug, and Fallaron de Pajaros) 
(G. Rodda, pers. comm.). 

The best studied populations occur 
on Guam, the southernmost island in the 
Mariana chain. Dryden (1965) reported 
on food habits and feeding behavior and 
Wikramanayake and Dryden (1988) de-
scribed reproductive ecology. Because of 
the reproductive cycle observed by 
Wikramanayake and Dryden and the size 
disparity between the sexes (males are 
larger than females), these authors pre-
dicted that copulation should occur in the 
latter part of the wet season to early dry 
season and that it may involve male-male 
combat and forced inseminations of fe-
males. 

We herein report on observations of 
copulation and combat in V. indicus on 
Guam. Most observations were made 
viewing from inside a house in the village 
of Malojloj, Inarajan Municipality. Termi-
nology is based on Auffenberg (1988). 
Monitors were abundant and could be 
observed virtually daily, sunning or ac-
tively foraging, at or adjacent to the study 
site. 

Monitors were unmarked and sex was 
assumed from behavior described below. 

Episode 1. On 15 April 1990 at 1405 
h, a [ca. 1 m total length (TL) female] 
monitor was observed sunning on the top 
of an exposed rock face immediately ad-
jacent to the house. At 1406 h, a second 
(ca. 1 m TL male) monitor appeared at the 
base of the rock face and slowly climbed 
up tongue-flicking and head-probing the 
surface of the rock. When the second 
monitor encountered the first, he immedi-
ately mounted the female and exhibited 
chin-rubbing on the dorsum of the female's 
head and forequarters. They were ori-
ented head-to-head and slowly rotated in 
a clock-wise direction through 360 over 
a 18 min period with the male remaining 
superior. Two copulations were noted 
during this period, each lasting about 30 
sec. During each intromission, the male 
rhythmically pumped 10 to 15 times. Intro-
mission was immediately preceded by the  

male scratching the female with his right 
hind foot on the base of her tail. The 
female would then raise her tail and cloa-
cal apposition resulted with the male us-
ing the right hemipene. 

At 1424 h, a third monitor (ca. 1.2 m 
TL male) appeared at the base of the rock 
face and moved slowly up towards the 
copulators. The first male climbed off the 
female and faced the second male. Both 
displayed lateral compression and gular 
extension. The first male lunged at the 
second, larger male and ended up lateral 
to him in a parallel, head-to-tail position. 
Both simultaneously bit the base of the tail 
of the other, rolled down the rock face into 
the vegetation and out of view. The fe-
male remained quiescent during this com-
bat and at 1426 h moved out of view 
behind the rock. 

At 1430 h, the second male monitor 
(presumably the victor) reappeared at the 
base of the rock face and climbed slowly 
up the rock face and out of view (1435 h) 
behind the rock. At 1440 h both the female 
and and the second male moved up the far 
side of the rock and reappeared at the 
crest. Observations were somewhat ob-
scured by vegetation but by 1452 h, at 
least two copulations had occurred. 

The second (larger) male spent less 
time mounted on the female than the first 
(smaller) male. Most of the time, the 
second male was side-by-side to the fe-
male. During copulations, the second 
male used his hind feet to anchor himself 
and the female to the rock surface. Obser-
vations were terminated at 1452 h. 

Episode 2. On 4 July 1990, 1655 h, 
a male (ca. 1.3 m IL) monitor was ob-
served mounted on a female (ca. 0.9 m 
TL). Both were quiescent. On 5 July 
1990, 0620 h, the presumed same two 
individuals were seen, still mounted, on 
the rock crest where they may have spent 
the night. At 1530 h, after a nine hour 
hiatus, observations were resumed and 
both monitors were on the rock face. Both 
remained quiescent until 1620 h when the 
female moved slightly and the male re-
sponded by chin-rubbing her head and 
forequarters. This sequence was repeated 
at 1645 h and 1647 h. At 1648 h the male 
exhibited a series of 10 to 15 pelvic thrusts 
lasting ca. one min, but there was no 
cloacal apposition. At 1653 h, the female 
attempted to move from beneath the male. 
The male maintained a straddling position 
and both moved clockwise through 360 
over a six min period. At that time, the 
male scratched the base of her tail with his 
right hind leg and the female raised her 
tail, exposing her vent. Cloacal apposition 
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Figure 1. Placing the tube over the head of the snake causes the snake to move up the tube. 
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immediately followed. At 1704 h, the male 
disengaged, remained straddling the fe-
male, and both were quiescent until 1720 
h. At that time, and at 1730 h and 1743 h, 
she moved slightly, each time eliciting 
chin-rubbing by the male on her head and 
forequarters. At 1744 h, the female rap-
idly moved from beneath the male, voided 
2-3 cc of white fluid from her vent, and 
disappeared over the rock crest. The 
male rapidly followed. 

The copulatory events seen on 15 
April 1990 and 5 July 1990 occurred at the 
height of the dry season and at the begin-
ning of the wet season, respectively. Ad-
ditionally, a copulation was observed on 
27 January 1989 (different site), at the 
beginning of the dry season. 
Wikramanayake and Dryden (1988) pre-
dicted reproductively associated copula-
tion from September through January (late 
wet season to early dry season) which is 
contrary to our observations of copulatory 
behavior over the entire dry season and 
intothe wet season (January through July). 
Our observations of mating correspond 
with the period of highest female 
Gonadosomatic Index (January to May) 
(Wikramanayake and Dryden 1988). 

The predictions of male-male combat 
and forced inseminations by 
Wikramanayake and Dryden are sup-
ported by our observations. The second 
(larger) male in Episode 1 and the male in 
Episode 2 both maintained apparent 
physical and behavioral control of the fe-
males. Since the first male in Episode 1 
was approximately the same size as the 
female and did not anchor himself or the 
female during copulations, size may be a 
factor in forced inseminations. In addition, 
size of males may play a role in combat as 
the larger of the two males in Episode 1 
was the victor. During periods of the year 
with no mating behavior (February through 
December), size is important in domi-
nance interactions. For example, control 
of basking sites is related to size as the 
largest individuals bask in the morning 
and are replaced by sequentially smaller 
individuals through the day. 
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TECHNIQUES 

A TECHNIQUE FOR THE 
SAFE RESTRAINT OF 
VENOMOUS SNAKES 

The various methods of immobilizing 
venomous snakes all have their associ-
ated advantages and limitations. The use  

of clear cast acrylic tubing (Murphy 1971) 
has become common over the years be-
cause of its safety and the reduced stress 
to the snake. A survey by the SSAR Zoo 
Liaison Committee (Zantzinger 1986) 
showed that 21 of the 30 submitting insti-
tutions routinely utilize acrylic tubing to 
restrain venomous snakes. 

A problem often associated with this 
type of restraint is the coercing of the 
snake into the tube. Murphy (1971) rec-
ommended placingthe snake on a smooth 
surface, directing the tube over the snake's 
head, then lightly tapping the posterior 
section of the snake's body. Almandarz 
(Fowler 1978a) and Fowler (1978b) sug-
gested locating the tube along the inter-
section of a wall and floor to direct the 
snake into the tube. Both of these tech-
niques are effective but offer limited con-
trol over the snake and can prove to be 
time consuming. 

In 1982, at the Oklahoma City Zoo, 
we developed an alternative method of 
coercing a venomous snake into a tube 
that increases control, is time efficient, 
and eliminates many other variables that 
can interfere with this restraint process. 
This technique has been used success-
fully on numerous viperids, elapids 
(Aspidelaps, Micrurus, and Naja less than 
1.5 m in length), and opisthoglyphs (Boiga 
and Oxybelis). 

A sanitized plastic trash barrel is se-
lected of a size that allows the snake to 
move freely about the bottom but does not 
enable it to climb upward over the rim. The 
barrel is filled with water (ambient tem-
perature) to a depth that prevents the 
snake from securing itself on the bottom. 
A depth of ca. 12 cm is appropriate for 
many viperids. After the snake is placed 
in the barrel, an appropriate size tube 
(Murphy 1971, Fowler 1978) is placed 
over the snake's head, gently submerging 



Figure 2. After the snake has moved a safe distance up the tube, immobilize the 
snake by simultaneously grasping its body and the tube. 

it (Fig. 1). The acrylic tube should be a 
diameter that prevents the snake from 
turning backwards inside the tube, and 
the tube end opposite the snake can be 
closed with a plug for additional safety. 
Finding this submerged position undesir-
able, the snake searches upward into the 
tube, securing itself on this firm surface. 
When the snake has reached a safe posi-
tion midway upthetube, its midbocly should 
be firmly and gently pressed against the 
barrel bottom to prevent further move-
ment. The snake's body and tube end 
should be grasped firmly with one hand 
(Fig. 2). The tubed snake then can be 
removed from the barrel for the desired 
procedure. 

The snake is released from the tube 
by simply letting it move out of the tube into 
its enclosure while the tube is held with 
tongs. 

This technique has been utilized at 
the Oklahoma City Zoo and Louisville 
Zoological Garden for the last eight years 
without incident. We believe that it in-
creases handler safety, decreasestrauma 
to the snake, and saves time that other-
wise would be spent in coercing the snake 
to move into the tube. 
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A METHOD OF SEXING THE 
DUMERIL'S MONITOR, 

Varanus dumerili 

Many varanids lack sexually dimor-
phic external characteristics other than 
differences in size (length and mass) 
(Wikramanayake and Dryden 1988). This 
paper reports attempts to find a reliable, 
non-invasivetechnique for sexing Varanus 
dumerili at the National Zoological Park, 

Washington, DC. Previously, sex deter-
mination in this species was based on 
agonistic or submissive behaviors (Horn 
1985; Davis et al. 1986) or hemipenial 
eversion in males. Snake sexing probes 
were used as described by Frye (1981), 
but the results were not consistent with 
observations of copulation and egg lay-
ing. 

Initially, the pelvic area and anterior 
aspect of the tail were radiographed in an 
attempt to demonstrate keratinized or cal-
cified hemipenial spicules or more pro-
nounced ossifications similarto those seen 
in V. komodoensisby Shea and Reddacliff 
(1986). Four adult V. dumerili(1820-1980 
g mass; 46.9-47.8 cm SVL) were radio-
graphed on detail radiography casettes. 
However, no discernable evidence of 
hemipenial structures was revealed. 

Fiberoptic laparoscopy was then used 
to make conclusive sex determinations. 
Each monitor was tracheally intubated 
and placed on inhalation anesthesia utiliz-
ing isoflurane (Aerrane, Anaquest, 
Madison, WI) delivered in oxygen with a 
non-rebreathing T-piece apparatus. The 
animals were maintained at a surgical 
plane of anesthesia to achieve adequate 
relaxation for the procedure. Anesthesia 
also protected the lizards from possible 
trauma that might be incurred from the 
instruments while struggling under manual 
restraint, and it also protected the delicate 
instrumentation from damage. 

A Wolf (Richard Wolf Medical Instru-
ments, Rosemont; IL) 2.7 mm arthroscope 
and its associated cannula were intro-
duced at the cloacal opening and directed 
caudally at the lateral aspects, on each 
side of the cloaca, to enter the inverted 
hemipenes in a male or the cloacal evagi-
nation in a female. Observation of these 
structures was achieved by inflating them 
with air using a hand-bulb apparatus at-
tached to the arthroscope cannula. 
Insufflation creates a visual space for 
viewing the structures in both sexes. 
Marked differences between them were 
demonstrated. 

In the two males, insertion and infla-
tion permitted can nulation of inverted 
hemipenes to a depth of 3.5-4.0 cm, and 
observation of the folded, expansive mu-
cosa and any small mucosal structures on 
the walls of the inverted hemipenes. A 
constriction was encountered at a depth 
of 1.5 cm, but because of the anesthesia 
it was possible to pass the narrowing with 
the arthroscope and visualize the ex-
panded cavity beyond. 

In the two females, the pouches rap-
idly tapered caudally, only permitting in-
sertion of the 2.7 mm-diameterarthroscope 
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Figure 1. Gopher tortoise trap. 

to a depth of 1.5-2.0 cm. In all cases a 
narrow extension of each cloacal evagi-
nation, ca. 1.0-1.5 cm in depth, could be 
seen beyond this point. 

Minton and Minton (1973) described 
the cloacal evagination in a group of dis-
sected female V. bengalensis. They 
noted that the evaginations resembled 
those of males, but were about half the 
size. In V. dumerili, the distance corre-
sponded to the arthroscopic penetration 
depth of the cloacal evagination in fe-
males. A 2 mm snake sexing probe would 
tend to stop at the hemipenial constriction 
in males, especially without anesthesia or 
inflation, and a male could easily be mis-
taken for a female. 

Fiberoptic laparoscopy, allowing vi-
sualization of the cloacal evagination, can 
be used to make accurate sex determina-
tions in adult V. dumerili. This technique 
may also be applicable to other varanids, 
as well as to otherfamilies of lizards where 
sex determination is difficult. It offers an 
alternative to coelomic laparoscopy, which 
visualizes the gonads. 
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A NEW METHOD OF TRAP- 
PING GOPHER TORTOISES 

(Gopherus polyphemus) 

Two methods are normally used for 
capturing gopher tortoises (Gopherus 
polyphemus), other than picking them up 
when away from their burrows: 1) the use 
of a pitfall or bucket trap buried at the 
burrow entrance and 2) the use of a long, 
stiff piece of wire to hook and pull tortoises 
from their burrows. Both methods have 
drawbacks. Pitfall traps can be laborious 
to install. If not checked frequently, they 
can subject tortoises to heat stress from 
exposure to direct sunlight, and can cause 
drowning if the traps fill with water (E. 
Wester, pers. comm.). Also, installation of 
the bucket may damage tortoise eggs, 
which are often laid at the burrow en-
trance. Pullers can injure or kill tortoises 
due to damage by the wire; furthermore, 
they require experience and skill to be 
used successfully. 

During the summer of 1988, we de-
signed and tested a new trapping method 
for capturing gopher tortoises. The mate-
rials for building a trap are: one 1" x 2" x 
8' board (the "arm"), two 1" x 2" x 8" boards 
(the "pivot supports"), one 2" x 2" x 4' 
board (the "upright"), three 5/16" x 3 1/2" 
standard bolts and nuts, six 5/16" stan-
dard flat washers, one net (see below for 
type), three eyescrews (#6 or #8), one 

3/8 

T 
1 1 /4" 

3/8" 

13 / ' 

3/8" 

Upright 

Figure 2. Top of "upright" of gopher tortoise trap 
showing placement of holes. 

spring (Century C355 or equivalent), ny-
lon seine twine (#18, about 28 feet), and 
one trigger (see below). 

The basic design of the trap involves 
a spring-loaded arm which, when released 
by a trigger mechanism activated by the 
tortoise, raises a net to form a purse 
around the subject; the arm pivots on an 
upright that has been driven intothe ground 
beside an active burrow (Fig. 1). One end 
of the upright is cut at a sharp angle to 
facilitate driving into the ground. The pivot 
is formed by attaching two 1" x 2" x 8" 
boards (the "pivot supports") to the top 
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Figure 3. Trigger mechanism for gopher tortoise 
trap 

end of the upright (Fig. 2). The supports 
are attached by drilling two 3/8" holes 1 3/ 
4" in each pivot support, with the first hole 
being made 1"from the end of the support. 
A third 3/8" hole is drilled 1" from the 
opposite end of each pivot support. Two 
3/8" holes are drilled in the upright at 1 1/ 
4" and 3" from the top. Bolts are then used 
to attach the pivot supports to the upright 
so that each support extends 4" beyond 
the upright. 

Attachment of the arm (1" x 2" x 8') 
requires drilling a 3/8" hole 20" from one 
end. The arm is placed between the pivot 
supports and a bolt serves as a hinge. 

To install the spring, a small hole is 
drilled into the bottom of the short end of 
the arm 7 1/2" from the hinge. Another 
hole is drilled into the side of the upright 
14" from its top and facing the previous 
hole (at a 45° angle). An eyescrew is then 
screwed into each hole until flush, and the 
spring is hooked between the eyescrews. 
A final hole is drilled 1" from the end of the 
arm opposite the spring, and an eyescrew 
is installed. The trigger and net attach to 
this "trigger eyescrew." 

Many types of net can be used for the 
trap. Of all nets tried, a piece of volleyball 
net (4" nylon mesh) proved to be most 
reliable. We found 1/4" woven seine nets 
to be unsatisfactory. The tortoises had a 
tendency to destroy the net and escape. 
However, the volleyball net had a ten-
dency to untie, and small juveniles passed 
through its large mesh. Another possibil-
ity may be a tennis net, though this is 
untried. 

The net is cut into a square, 36" on a 
side. Four strings (63" long) are attached 
to the net, one to each corner. A small 
loop (0.5" diameter) is tied at one end of 
each string. Beginning at one corner, a 
string is woven along one margin of the 
net and the loop is tied securely to the 
adjacent corner (we found this helpful to 
preventthe loop from"backsliding"through 
the weave). The next string is passed 
through this secured loop, woven, and  

attached as the previous string. The final 
two strings are placed similarly. The free 
ends of the strings are tied together and 
attached to the trigger eyescrew. The 
result is a net that will close at the top when 
the strings are pulled. 

To construct a trigger, two relatively 
straight pieces of wood (we used tree 
branches) are cut, one ca. 5" long and 0.5" 
in diameter and the other ca. 12" long and 
1" in diameter. Both are notched as in Fig. 
3. The short piece of wood (the "upper 
trigger") is attached to a length of string 
36" long, and the opposite end tied to the 
trigger eyescrew. Excess string should be 
left dangling from the upper trigger to 
allow a loop to be tied (Fig. 3). This will 
help facilitate setting the trap. The 
unnotched end of the long piece of wood 
(the "lower trigger") is whittled to a point to 
allow it to be driven into the ground. An 
additional 4' string serves as the trip string." 

Setting the trap involves five steps. 
1) The trap is first "gauged" for proper 

placement beside the burrow using the 
following method: The spring is discon-
nected to allow the arm to swing freely. 
The upright is set to one side of the burrow 
entrance so that when the arm is flexed, 
the net spreads across the apron of the 
burrow and the trigger eyescrew is directly 
above the far edge of the net. This will 
assure that the tortoise cannot avoid con-
tact with the net and trip string. 

2) Once properly gauged, the top two 
bolts of the pivot support are removed and 
the bottom bolt loosened to allow the two 
pivot supports to swing out of the way. 
The upright is then driven into the ground 
until sturdy. The pivot supports and the 
arm are rebolted to the upright and the 
spring reconnected. 

3) Next, the lower trigger is driven 
into the ground directly below the upper 
trigger. Once driven in, the trigger should 
be tested for a properfit as in Fig. 3. At this 
point, the height of the closed net is ad-
justed so that the bottom of the net is about 
3" off the ground when the arm is fully 
extended. This will assure that the net 
closes properly around the tortoise. The 
tension on the net should also be such that 
the netted tortoise can crawl partially into 
its burrow to avoid heat and predators. 
This is tested by pulling down on the net 
strings with the trap arm extended. The 
maximum tension should not exceed 2 
lbs. Adjustments for too much or too little 
tension can be made by relocating the 
spring eyescrews on the upright and the 
arm. 

4) The arm is swung down and the 
loop of the upper trigger placed on the 
lower trigger to act as a safety. The net is  

spread over the burrow apron, with one 
corner of the net inserted into the burrow 
entrance. Sand is spread over the net, 
particularly in the entrance, to prevent the 
tortoise from crawling under the net. 

5) Finally, a non-slip loop is placed at 
one end of the trip string, and the other end 
is wrapped around an anchor stick. The 
anchor is pushed into the ground on the 
opposite side of the net from the trigger. 
This prevents the tortoise from missing 
the string when exiting its burrow. The trip 
string is stretched over the net and the 
trigger is set, this time with the loop in the 
trigger (Fig. 3). The safety loop is placed 
out of the way beside the trigger or tempo-
rarily tied to the upper trigger. 

A snare trap can be set in 10 to 15 
minutes with practice. Advantages of this 
type of trap are: minimization of overheat-
ing and drowning (none of the tortoises 
captured by this method in 1988 or 1989 
appeared heat stressed), reductior of dis-
turbance to eggs and/or hatchlings, and 
elimination of possible changes in the 
drainage pattern of the burrow (all poten-
tial problems with pitfall traps). Disadvan-
tages include slight damage to the top of 
the burrow entrance, caused by rubbing of 
the strings attached to the net on the 
burrow entrance. Occasionally, abrasions 
by the net appear on the gopher tortoise's 
legs. However, we have never observed 
these abrasionsto result in bleeding. Since 
this device is highly visible, it may be 
subject to theft or vandalism in some ar-
eas. We suggest checking traps every 3-
4 hrs. and more often during extremely hot 
weather, since a net may snag a low-
hanging limb or a root and prevent the 
tortoise from entering its burrow. 

Thirty-one tortoises were caught dur-
ing the summer of 1988. Three were re-
captured the same year with the same 
trap while one was captured three times 
using this method. Of 47 tortoises cap-
tured in 1989, 18 were recaptured once 
and three were recaptured twice that year. 
Seventeen of the tortoises captured in 
1989 were previously captured in 1988. 
The tortoises do not appear to become 
trap wary with this new design. 
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THE USE OF BACTINE IN 
THE TREATMENT OF OPEN 

WOUNDS AND OTHER 
LESIONS IN CAPTIVE 

ANURANS 

The long-term maintenance of am-
phibians (frogs and toads of the genera 
Rana, Bufo and Hyla) for research has 
been an on-going problem in our lab be-
cause animals acquire abrasions, sores 
and open wounds, infection from periodic 
sampling by maxillary-vein puncture, and 
injuries from banging their snouts against 
the holding containers while in captivity. 
Open sores that become infected may be 
fatal. 

Bactine ®  (Miles Laboratories Ltd.), a 
topical antiseptic available in liquid atom-
izer orcanned aerosol for human use, was 
found to be of great value when applied 
liberally to open wounds on anurans. The 
active ingredients, 0.14% w/w 
benzalkonium chloride and 2.6% w/w 
lidocaine hydrochloride in a non-alcohol 
base, are non-irritating to frogs and toads 
and appears to promote rapid healing. 

i Bactine ®  is applied to the lesion once 
daily until a layer of white scar tissue 
covers the wound. Treated animals are 
housed separately. 

We were first inspired to the potential 
effectiveness of this product by a report in 
which a cat suffering from massive electri-
cal burns was successfully treated using 
this substary (Breathed 1986). 

Bactine appears to be effective for 
deep facial wounds, in which the maxillae, 
nasal and fronto-parietal bones become 
exposed, as well as wounds to the ex-
tremities, such as torn skin or lost digits. 
We observed that scar tissue formation 
began as early as one day post-treatment 
with the antiseptic, and cases of severe 
oedema were alleviated as rapidly, with 
no apparent adverse effects to the ani-
mals. Without Bactine ®, wounds healed 
much more slowly, taking weeks or  

months, often becoming severely infected. 
This product has also been useful in 
cleansing the skin of anurans for aseptic 
venipuncture and may be useful in prepa-
ration for surgery without the use of strin-
gent antiseptics (such as isopropyl alco-
hol) which are injurious to the thin, sensi-
tive skin of frogs and toads. Although a 
controlled experiment is not presented in 
this report, three years of casual observa-
tion on the survival of field-collected an-
urans suffering from the aforementioned 
injuries before the therapeutic use of 
Bactine ®  was initiated, clearly shows a 
marked improvement in recovery rate with 
treatment. Other workers may wish to 
conduct controlled studies with the prod-
uct to verify our observations. 

With amphibian populations dwindling 
(Barinaga 1990), these animals are be-
coming increasingly difficult to find in the 
field. The novel application of this antisep-
tic for use on animals held in captivity may 
help to reduce the number of fatalities due 
to infection, and increase the number of 
anurans returned to the field after they 
have been studied. 
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A SIMPLIFIED 
FLUORESCENT MARKING 

TECHNIQUE FOR IDENTIFI- 
CATION OF TERRESTRIAL 

SALAMANDERS 

Fluorescent pigments (available from 
Scientific Marking Materials, Inc., Box 
24122, Seattle, Washington, 98124 and 
Radiant Color Co., 2800 Radiant Ave., 
Richmond, California 94804) were first 
used to mark vertebrates by Phinney et al. 
(1967), and have been used to mark 
salamanders by Ireland (1973, 1989), 
Taylor and Deegan (1982), and Nishikawa 
and Service (1988). Ireland (1973) ap-
plied fluorescent pigment paste with a hot 
probe. Taylor and Deegan (1982), 
Nishikawa and Service (1988) and Ireland 
(1989) applied pigments with gas pressure. 
These methods tagged terrestrial 
salamanders for up to one year and larval 
salamanders for shorter periods of time. 
These methods require either a heat 
source or compressed gas and a spray 
gun to induce superficial skin lesions and 
apply pigments. The pigments become 
incorporated into the disrupted skin and 
result in an identifiabletag when illuminated 
with UV light. Equipment necessary for 
pigment application may be cumbersome 
to use in some field situations. I have 
developed a simplified technique for ap-
plication of fluorescent pigments to ter-
restrial salamanders in the field. 

This method requires pigments, glyc-
erol, blunt probe and a typewriter print 
eraser in the form of a pencil. The eraser 
point should be flattened to produce a disk 
equal to the size of the tag desired. I have 
found 1-2 mm diameter marks to be most 
efficient for Eurycea longicauda and 2-3 
mm diameter marks most efficient for 
Ambystoma maculatum. I place the 
shaped end of the eraser on the surface I 
wish to mark and spin it two to three times 
with light downward pressure. The pres-
sure should be enough to allow the abra-
sives imbedded in the rubber matrix of the 
eraser to slightly roughen the skin surface 
without damaging deeper skin tissues. I 
then dip the blunt probe in glycerol and 
then in the pigment which adheres to the 
glycerol and gently press on the skin sur-
face disrupted by the eraser. By combining 
the 12 colors of pigment currently available 
to different parts of the body a large number 
of salamanders may be individually 
marked. 

I have found this method will result in 
tags that can be readily distinguished on 
terrestrial salamanders for one season 
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(spring through fall) but is not reliable for 
longer periods of time. This method does 
not work well on aquatic larvae, possibly 
due the the rapid growth and subsequent 
loss of skin during this life stage. This 
technique does not appear to adversely 
affect salamanders. Although this method 
does not produce a long term tag, as does 
acrylic polymer injections (Woolley 1973; 
Cecil and Just 1978), it is simple, rapid 
and suitable for studies that require short 
term recognition of individuals. 
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GEOGRAPHIC 
DISTRIBUTION 

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

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

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

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

Recommended citation for new distribu-
tion records appearing in this section is: Jones, 
J. 1980. Geographic Distribution: Lampropeltis 
triangulum multistriata. SSAR Herp. Review25: 

198. 

CAUDATA 

AMBYSTOMA MACULATUM (Spotted 
Salamander). USA: MISSOURI: RANDOLPH 
Co: Rudolph Bennitt Wildlife Area. 27 
August 1987. C. A. Phillips & E. J. 
Routman. Verified by mitochondria' DNA 
restriction pattern. UIMNH 95479 (11 
larvae). Several hundred larvae were 

seined from a small pond; new county 
record; extends range ca. 30 km N of 
nearest record in Boone County. OZARK 
CO: Caney Mtn. Wildlife Area. 14 August 
1987. C. A. Phillips & E. J. Routman. 
Verified by mitochondrial DNA restriction 
pattern. UIMNH 95480 (7 larvae). Sev-
eral larvae were siened from a small pond; 
new county record (Johnson 1987, The 
Amphibians and Reptiles of Missouri). 

Submitted by CHRISTOPHER A. 
PHILLIPS, Department of Ecology, Ethol-
ogy, and Evolution, University of Illinois, 
Urbana, IL 61801, USA • 

AMBYSTOMA TIGRINUM (Tiger 
Salamander). USA: MISSOURI: HOWELL 
CO: Tingler Lake. 3 May 1988. C. A. 

Phillips & E. J. Routman. Verified by 
Thomas Uzzell. UIMNH 95481-2 (adults) 
and UIMNH 95483 (3 larvae). Several 
larvae were seined from a large sinkhole 
lake; new county record (Johnson 1987, 
The Amphibians and Reptiles of Missouri). 

Submitted by CHRISTOPHER A. 
PHILLIPS, Department of Ecology, 
Ethology, and Evolution, University of Illi-
nois, Urbana, IL61801, USA • 

BATRACHOSEPS WRIGHT! (Oregon 
Slender Salamander). USA: OREGON: 
HOOD RIVER CO: Near rimrock on south-
facing hillside above an unnamed tribu-
tary to Hood River, between National For-
est Primary Route 44 (Dufur Mill Road) & 
National Forest Secondary Route 4410 
(High Prairie Road), SW 1/4 NE 1/4 Sec. 
21, T2S, R10E. 27 April 1990. J. Kirk. 
Verified by Joseph J. Beatty and Robert 
M. Storm. OS 90003. WASCO CO: Ridge 
top N Ramsey Creek, 0.1 km N National 
Forest Primary Route 44 (Dufur Mill Road), 
0.4 km west of eastern boundary of Mt. 
Hood National Forest, SE 1/4 Sec.12, 
T2S, R11 E. 26 May 1990. J. Kirk. Verified 
by Joseph J. Beatty and Robert M. Storm. 
OS 90002. WASCO CO: S side of Fifteenmile 
Creek canyon below rimrock, 0.8 km east 
of eastern boundary of Mt. Hood National 
Forest, N 1/2 Sec. 19, T2S, R12E. 28 May 
1990. J. Kirk. Verified by Joseph J. Beatty 
and Robert M. Storm. OS 90001. WASCO 
CO: Near rimrock on S side of Eightmile 
Creek canyon, 6.0 km northwesterly via 
National Forest Secondary Route 4460 & 
Forest Route 4460/017 from National For-
est Primary Route 44 (Dufur Mill Road), S 
1/2 Sec. 2, T2S, R11E. 26 May 1990. J. 
Kirk. Verified by Joseph J. Beatty and 
Robert M. Storm. OS 90004. R. Forbes 
discovered the Ramsey Creek site on 7 
October 1982. J. Kirk discovered the 
other sites and collected the voucher 
specimens on the dates indicated. 
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Voucher specimens also have been de-
posited in the Portland State University 
Collection of Vertebrates (PSU 3276-
3279). These are the first records of any 
plethodontid from east of the crest of the 
Cascade Mountains in Oregon (other than 
in the Columbia River Gorge), and also 
are the first records of any plethodontid 
from Wasco County (Nussbaum et al. 
1983, Amphibians and Reptiles of the 
Pacific Northwest, Univ. Press Idaho, 322 

Submitted by JAMES J. KIRK, 4805 
SE 58th Avenue, Portland, Oregon 97206, 
and RICHARD B. FORBES, Department 
of Biology, Portland State University, P.O. 
Box 751, Portland, OR 97207-0751, USA• 

DESMOGNATHUS FUSCUS FUSCUS 
(Northern Dusky Salamander). CANADA: 
PROVINCE OF QUEBEC: MRC DE 

L'ERABLE, Canton de Chester, 1.9 km S 
and 3.8 kmW of Trottier, Ruisseau Gobeil, 
46° 02' N, 71° 44' W, 27 May 1985, 1000- 
1030hr, 1 specimen (spec) found, NMC 
27404(1). MRC DE LOTBINIERE, 3.4 km S 
and 4.5 km E of Saint-Sylvestre, Riviere 
Filkars, 46° 19' N, 71° 10' W, 27 May 1985, 
1355-1420hr, 1 spec, NMC 27409(1). 
MRC DES ETCHEMINS, Canton de Ware, 3.6 
km S and 3.0 km E of Saint-Luc, unnamed 
tributary of Petite Riviere Etchemin, 46° 
28' N, 70° 26' W, 28 May 1985, 1250- 
1320hr, 4 spec, NMC 27422(4). All speci-
mens collected by W.F. Weller & J.E. 
Cebek. Verified by F.R. Cook, National 
Museums of Natural Sciences (NMC). 
The above records .extend range 170 km 
to the NE (Weller 1977. Can. Field-Nat. 
91(3): 299-303), and 90 km to the N 
(Denman 1981. Herp Review 12(3): 82-
83), and significantly fill the gap between 
records to the south reported in Weller 
(1977) and Denman (1981), to the east 
(DeGraaf and Rudis 1983. Univ of Massa-
chusetts Press, Amherst, Mass), and to 
the S of two records from near the base of 
the Gaspe Peninsula (Cook 1984. Na-
tional Museum of Natural Sciences, Na-
tional Museums of Canada. 200pp). 
Number of specimens observed is indi-
cated after the locality. Specimens were 
deposited in the preserved collection at 
the National Museum of Natural Sciences 
(NMC), Ottawa. Number after museum 
acronym refers to catalogue number, and, 
in parentheses, number of specimens re-
tained. Notes and coloured photographs 
of habitats ar filed at NMC. 

Submitted by WAYNE F. WELLER, 9 
Mississauga Road North, Mississauga, 
Ontario, Canada, L5H 2H5, and JOSEPH 
E. CEBEK, P.O. Box 26, Little Britain, 
Ontario, Canada, KOM 2C0 • 

EURYCEA BISLINEATA (Northern Two-
lined Salamander). CANADA: PROV-
INCE OF QUEBEC: MRC DE L ' ERABLE, 

Canton de Chester, 7.5 km S and 3.4 km 
W of Norbertville, Ruisseau Roux, East of 
Arthabaska, 46° 02' N, 71° 51' W, 27 May 
1985, 0820-0840hr, 4 specimens (spec) 
seen, NMC 27401(3). MRC DE L'ERABLE, 

Canton de Chester, 4.8 km S and 2.8 km 
W of Chester-Nord, Riviere Gosselin, 46° 
02' N, 71° 48' W, 27 May 1985, 0910- 
0930hr, 11 spec, NMC 27402(10). MRC 
DE L'ERABLE, Canton de Chester, 1.9 km S 
and 3.8 km W of Trottier, Ruisseau Gobeil, 
46° 02' N, 71° 44' W, 27 May 1985, 1000- 
1030hr, 2 spec, NMC 27405(2). MRC DE 

L'ERABLE, Canton de Halifax, 2.5 km N and 
2.3 km E of Vianney, Riviere Fortier, 46° 
04' N, 71° 36' W, 27 May 1985, 1100- 
1130hr, 33 spec, NMC 27406(27), ROM 
16515-19(5). MRC DE L'AMIANTE, Canton 
de Leeds, 1.4 km S and 4.4 km W of 
Kinnears-Mills, unnamed tributary of 
Ruisseau Bullard, 46° 12' N, 71° 26' W, 27 
May 1985, 1250-1310hr, 25 spec, NMC 
27407(22). MRC DE L'AMIANTE, Canton de 
Thetford, 1.9 km N and 3.8 km W of Saint-
Daniel, Riviere de I'Or, 46° 01' N, 71° 13' 
W, 27 May 1985, 1655-1720hr, 15 spec, 
NMC 27414(Q) MRC 1 . 	 DE LOTBINIERE, 3.4 km 
S and 4.5 km E of Saint-Sylvestre, Riviere 
Filkars, 46° 19' N, 71° 10' W, 27 May 1985, 
1355-1420hr, 6 spec, NMC 27410(6). 
MRC DE ROBERT-CLICHE, 4.6 km W of Saint-
Severin, Riviere Beaurivage, 46° 19' N, 
71° 06' W, 27 May 1985, 1430-1450hr, 4 
spec, NMC 27411(4). MRC DE L'AMIANTE, 

Canton de Tring, 5.3 km N and 2.6 km E of 
Saint-Methode-de-Frontenac, Ruisseau 
Dupuis, 46° 05' N, 71° 02' W, 27 May 
1985, 1545-1610hr, 2 spec, NMC 
27412(1), plus eggs, NMC 27413. COMPTE 

DE BEAUCE, Canton de Shenley, 3.7 km W 
of Saint-Martin, Riviere Shenley, 45° 57' 
N, 70° 42' W, 27 May 1985, 1910-1940hr, 
29 spec, NMC 27415(16), ROM 16520- 
24(5). MRC DE LA NOUVELLE-BEAUCE, 

Canton de Frampton, 5.8 km S and 4.7 km 
E of Frampton, unnamed tributary of 
Ruisseau Bou let, 46° 24' N, 70° 44' W, 28 
May 1985, 1010-1025hr, 2 spec, NMC 
27418(2). row', R MRC DE B ELLECHASSE, Canton 
de Frampton, 1.5 km S and 1.7 km E of 
Hemison, unnamed stream, 46° 30' N, 70° 
41' W, 28 May 1985, 1115-1130hr, 6 
spec, NMC 27419(6). MRC DE ROBERT-

CLICHE, Canton de Cranbourne, 1.4 km S 
and 1.4 km E of Saint-Odilon, unnamed 
tributary of Riviere des Plante, 46° 20' N, 
70° 39' W, 28 May 1985, 0940-1000hr, 1 
spec, NMC 2741 7(1). MRC DE 

BELLECHASSE, Canton de Standon, 3.8 km 
S and 3.3 km E of Saint-Leon-de-Standon, 
Riviere des Fleurs, 46° 26' N, 70° 34' W, 

28 May 1985, 1155-1210hr, 6 spec, NMC 
27420(3). MRC DES ETCHEMINS, Canton de 
Watford, 0.8 km S and 0.6 km W of Quatre-
Chemins, Riviere des Abenaquis, 46° 13' 
N, 70° 31' W, 28 May 1985, 0850-0915hr, 
10 spec, NMC 27416(4), ROM 16525-
27(3). MRC DES ETCHEMINS, Canton de 
Ware, 3.6 km S and 3.0 km E of Saint-Luc, 
unnamed tributary of Petite Riviere 
Etchemin, 46° 28' N, 70° 26' W, 28 May 
1985, 1250-1320hr, 7 spec, NMC 
27423(7). MRC DES ETCHEMINS, Canton de 
Roux, 1.4 km N and 1.4 km W of Saint-
Magloire, Riviere Blanche, 46° 35' N, 70° 
18'W, 28 May 1985, 1355-1415hr, 4 spec, 
NMC 27424(4). MRC DE BELLECHASSE, 

Canton de Mailloux, 3.2 km S and 3.9 km 
E of Saint-Philemon, unnamed tributary of 
Riviere du Pin, 46° 39' N, 70° 24' W, 28 
May 1985, 1435-1455hr, 4 spec, NMC 
27425(3). MRC DE MONTMAGNY, Canton de 
Montminy, 3.4 km N and 5.3 km E of Saint-
Philemon, Riviere du Nord, 46° 42' N, 70° 
23' W, 28 May 1985, 1410-1425hr, 4 spec, 
NMC 27426 (4). MRC DE MONTMAGNY, 

Canton de Montminy, 2.8 km S and 6.0 km 
E of Saint-Paul-de-Montminy, Decharge 
du Lac Cohn, 46° 42' N, 70° 16' W, 28 May 
1985, 1540-1600hr, 10 spec, NMC 
27427(6). MRC DE MONTMAGNY, Canton de 
Montminy, 4.0 km N and 0.8 km E of Saint-
Paul-Est, Ruisseau Dominique, 46° 46' N, 
70° 19' W, 28 May 1985, 1620-1640hr, 3 
spec, NMC 27428(2). MRC DE MONTMAGNY, 

Canton d'Ashburton, 8.0 km N and 5.0 km 
W of Notre-Dame-du-Rosaire, unnamed 
stream to Lac Morigeau, 46° 54' N, 70° 27' 
W, 28 May 1985, 1700-1720hr, 7 spec, 
NMC 27429(5), ROM 16528-29(2). COMTE 
DE L'ISLET, Minicipalite de paroisse de Sainte 
Cyrille-de-Lessard, 1.3 km S and 1.6 km E 
of St-Cyrille-de-('Islet, Bras Riche, 47° 02' 
N, 70° 17' W, 29 May 1985, 1730-1745hr, 
4 spec, NMC 27436(2). COMPTE DE L'ISLET, 

Municipalite de Sainte-Aubert, 2.3km S 
and 4.9 km W of Pellerin, Decharge du 
Lac Chouinard, 47° 08' N, 70° 09' W, 29 
May 1985, 1550-1605hr, 1 spec. COMPTE 

DE L'ISLET, Minicipalite de Sainte-Aubert, 
0.6 km S and 6.4 km W of Pellerin, Riviere 
Trois Saumons, 47° 09' N, 70° 10' W, 29 
May 1985, 1525-1540hr, 6 spec, NMC 
27435(5). COMPTE DE KAMOURASKA, 

Municipalite de Mont-Carmel, 2.9 km N 
and 2.8 km W of Bretagne, Riviere de la 
Boutelillerie, 47° 23' N, 69° 45' W, 29 May 
1985, 1405-1430hr, 1 spec, COMTE DE 

KAMOURASKA, Municipalite de Mont-Carmel 
3.6 km S and 3.4 km E of Eatonville, 
Decharge du Lac du Loup, 47° 18' N, 69° 
38' W, 29 May 1985, 1325-1340hr, 4 spec, 
NMC 27434(4). COMPTE DE KAMOURASKA, 

Municipalite de Saint-Athanase, 2.2 km S 
and 2.1 km E of Picard, unnamed stream, 
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470 29' N, 69° 28' W, 29 May 1985, 1135- 
1200hr, 9 spec, NMC 27433(5). COMPTE 
DE KAMOURASKA, Municipalite de ville de 
Pohenegamook, 0.2 km S and 0.6 km E of 
Pelletier, unnamed stream, 47° 32' N, 69° 
24' W, 29 May 1985 1015-1030hr, 1 spec, 
NMC 27431(1). COMPTE DE KAMOURASKA, 
Municipalite de ville de Pohenegamook, 
2.0 km N and 2.9 km W of St-Eleuthere, 
Riviere Boucanee, 47° 30' N, 69° 19' W, 
29 May 1985, 1055-1110hr, 2 spec, NMC 
27432(2). All specimens collected by 
W.F. Weller and J.E. Cebek. Specimens 
sent to NMC verified by F.R. Cook, and to 
ROM by R.D. MacCulloch. 
These records close the gap between 
those to the southwest (Weller 1977. Can. 
Field-Nat. 91(3): 299-303), to the north-
east (Denman and Denman 1985. Herp 
Review 16(3): 83; and Denman, Schueler, 
and Weller 1990. Herp Review 21(2): 36-
37), and to the east (DeGraaf and Rudis 
1983. Univ of Massachusetts Press, 
Amherst, Mass). Number of specimens 
observed is indicated after the locality. 
Some specimens wrre deposited in the 
preserved collection at the National Mu-
seum of Natural Sciences (NMC), Ottawa, 
and others in the frozen tissue collection 
at the Royal Ontario Museum (Rom), 
Toronto. Number after museum acronym 
refers to catalogue number, and in paren-
theses, number of specimens retained. 
Notes and coloured photographs of habi-
tats are filed at NMC. 

Submitted by WAYNE F. WELLER, 9 
Mississauga Road North, Mississauga, 
Ontario, Canada, L5H 2H5, and JOSEPH 
E. CEBEK, P.O. Box 26, Little Britain, 
Ontario, Canada, KOM 2CO • 

GYRINOPHILUS PORPHYRITICUS 
PORPHYRITICUS (Northern Spring 
Salamander). CANADA: PROVINCE OF 
QUEBEC: MRC de l'Erable, Canton de 
Chester, 1.9 km S and 3.8 km W of Trottier, 
Ruisseau Gobeil, 46° 02' N, 71° 44' W, 27 
May 1985, 1000-1030hr, 7 specimens 
found NMC 27403 (4 retained). W.F. 
Weller & J.E. Cebek. Verified by F.R. 
Cook, National Museums of Natural Sci-
ences (NMC). Extends range 44 km to the 
NE (Weller 1977. Can. Field-Nat. 91(3): 
299-303; see also Cook 1984. National 
Museum of Natural Sciences, National 
Museums of Canada. 200pp), and repre-
sents the northernmost record in North 
America. Notes and coloured photographs 
of habitat are file at NMC. 

Submitted by WAYNE F. WELLER, 9 
Mississauga Road North, Mississauga, 
Ontario, Canada, L5H 2H5, and JOSEPH 
E. CEBEK, P.O. Box 26, Little Britain, 
Ontario, Canada, KOM 2CO • 

NOTOPHTHA LMUS VIRIDESCENS 
LOUISIANENSIS (Central Newt). USA: 
MISSOURI: CRAWFORD CO: Huzzah State 
Forest. 19 March 1988. C. A. Phillips & C. 
Byron. Verified by Thomas Uzzell. UIMNH 
95492 (1 adult). Adults were seined from 
a small pond; newcounty record. RANDOLPH 
CO: Rudolph Bennitt Wildlife Area. 27 
August 1987. C. A. Phillips & E. J. 
Routman. Verified by Thomas Uzzell. 
UIMNH 95484-7 (adults) and UIMNH 
95488 (2 larvae). Aults and larvae were 
seined from a small pond; new county 
record. RIPLEY CO: Cupola Pond. 21 July 
1988. C. A. Phillips & S. M. Phillips. 
Verified by Thomas Uzzell. UIMNH 95489- 
90 (adults) and UIMNH 95491 (4 larvae). 
Adults were dip-netted from a sinkhole 
pond; new county record (Johnson 1987, 
The Amphibians and Reptiles of Missouri). 

Submitted by CHRISTOPHER A. 
PHILLIPS, Department of Ecology, Ethol-
ogy, and Evolution, University of Illinois, 
Urbana, IL 61801, USA • 

ANURA 

RANA PALUSTRIS (Pickerel Frog). USA: 
ILLINOIS: LEE CO: About 1.5 km NW of 
Franklin Grove, Franklin Creek (Sect. 13, 
T22N, R9E). 18 May 1962. L. Polly. 
Verified b P. W. Smith. Northern Illinois 
University Collection (NIU-HDW 560). First 
record for county, and extends the range 
about 35 km SE from earlier northern 
localities. 

Submitted by H. D. WALLEY, De-
partment of Biology, Northern Illinois Uni-
versity, DeKalb, IL 60115, USA • 

RANA SYLVATICA (Wood Frog). USA: 
WISCONSIN: KEWAUNEE CO: Kewaunee 
Marsh Wildlife Area (T23N, R23E, Sec 
31). 24 June 1990. D. J. Watermolen. 
Verified by G. S. Casper. Milwaukee 
Public Museum (MPM 23472). Adult; 
new county record (Vogt 1981, Natural 
History of Amphibians and Reptiles of 
Wisconsin. Milwaukee Publ. Mus., 205 

PP.). 
Submitted 	by 	DREUX 	J. 

WATERMOLEN, Wisconsin Department 
of Natural Resources, Green Bay, WI 
54307, USA 	 • 

RANA UTRICULARIA UTRICULARIA 
(Southern Leopard Frog) USA: TEXAS: 
JACK CO: ca. 3 mi E Wizard Wells. 11 June 
1990. Clay M. Garrett and Mark R. Mateja. 
Verified by Jonathan A. Campbell. UTACV 
A-30751, UTACV A-30753. USA: TEXAS: 
JACK CO: E jct. US Rt. 380 and FM 1156 
(12 mi W & 3 mi S Bridgeport). 11 June 
1990. Brian E. Smith and Ann Marie T. 

Patterson. Verified by Jonathan A. 
Campbell. UTACV A30752. New county 
records extending range westward. (Dixon 
1987, Amphibians and Reptiles of Texas, 
Texas A&M University Press, College 
Station, Texas, 434 pp.). 

Submitted by CLAY M. GARFIETT, 
MARK R. MATEJA, BRIAN E. SMITH, 
Department of Herpetology, Dallas Zoo, 
621 E. Clarendon, Dallas, Texas 75203, 
ANN-MARIE T. PATTERSON, and AMY 
S. BRIDEGAM, Department of Biology, 
UTA Box 19498, University of Texas at 
Arlington, Arlington, TX 76019, USA • 

TESTUDINES 

GRAPTEMYS CAGLEI (Cagle's Map 
Turtle). USA: TEXAS: ComAL Co: 10 km 
SW of Fisher at Cypress Cove, 21 June 
1989. West Texas State University Mu-
seum of Natural History (WT 12535), and 
Guadalupe River, 3 km SSE of Sattler on 
River Road, 26 July 1989, WT 2539. 
GUADALUPE CO: 5 km E of Schumansville at 
the upper end of Lake McQueeny, 20 
March 1990, WT 12799. VICTORIA CO: 
Guadalupe River, 5 km SW of Nursery on 
FM 447, 28 May 1989, WT 12570, and 
Guadalupe River at Riverside Park in 
Victoria, 14 March 1989, WT 12126. KERR 
CO: Guadalupe River, 3 km SW Comfort 
on Hwy 27, 25 July 1990, WT 12886. 
GONZALES CO: 6 m SW of Gonzales on FM 
2091 at Wood Lake, 18 March 1989, WT 
12512, and 5 km ESE of Belmont on 
Alternate Hwy 90 at Lake Gonzales, 13 
March 1989, WT 12576. All Specimens 
collected by Dan Porter and Flavius C. 
Killebrew. All specimens verified by Derl 
Brooks, Department of Biology and Geo-
sciences, West Texas State University. 
All are new county records except the 
specimens from Kerr and Gonzales 
Counties. The Kerr County specimen 
extends the original record 53 km ESE, 
and the Gonzales County specimen ex-
tends the previous record 20 km W 
(Haynes and McKown 1974, Tulane Stud. 
Zool. Bot. 18(4): 149). The new county 
records are from small disjunct popula-
tions in their respective counties. Funding 
for these surveys was from the Texas 
Coordinating Board's Advanced Research 
Program (Grant 1157) and a Killgore Re-
search Grant. 

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

GRAPTEMYS KOHNII (Mississippi map 
Turtle). USA: MISSISSIPPI: RANKIN CO: 
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Pearl River at Jackson, ca. 2.5 km north of 
US Rt. 25 bridge (Sec. 20, T6N, R2E). 5 
September 1989. R. L. Jones and T. C. 
Majure. Verified by T. L. Vandeventer. 
Mississippi Museum of Natural Science 
(MMNS 2718, adult male). Same locality. 
15 October 1990. R. L. Jones and K. R. 
Macaro. Verified by T. L. Vandeventer. 
MMNS 2719, adult male. First records 
from Pearl River (Lohoefener & Altig 1983, 
Mississippi Herpetology. Mississippi State 
Univ. Research Center Bull. No. 1, 66 
pp.). Given the proximity to residential 
areas of Jackson, these specimens are 
believed to be either released captives or 
the progeny of released captives. 

Submitted by R. L. JONES and 
TERRENCE C. MAJURE, Mississippi 
Department of Wildlife, Fisheries, and 
Parks, Museum of Natural Science, 111 
N. Jefferson Street, Jackson, Mississippi 
39201 and KENNETH R. MACARO, 124 
Longmeadow Road, Brandon, MS 39042, 
USA • 

HYDROMEDUSA TECTIFERA (Tortuga 
de Rio). ARGENTINA: MISIONES: Obera 
Department: Arroyo Chico, environs of 
Obera City. February 1961. J. M. Cei, V. 
G. Roig and Benitez. Verified by R. F. 
Laurent. Herpetological collection, Institute 
de Biologia Animal, Universidad Nacional 
de Cuyo (IBA - UNC Chel, 0210). First 
record for the Department. The species 
was previously recorded from Misiones 
Department of Iguazu, General Manuel 
Belgrano (Waller & Chebez 1987. Hist. 
Nat. 7 (5): 53-59) and Leandro N., Alem 
(Richard & Morgenstern, 1990. SSAR 
Herp. Review, 21 (2): 39). 

Submitted by ENRIQUE RICHARD, 
Institute de Herpetologia, Fundacion 
Miguel Lillo, Miguel Lillo 251, 4000 -
Tucuman, RepOblica Argentina and 
Proyecto Tortugas (FVSA), Seccion NOA, 
Rivadavia 105 - 5to "G," 4000 - Tucuman, 
Republica Argentina • 

PHRYNOPS HILARII (Tortuga de La-
guna). ARGENTINA: CORRIENTES: 
Goya Department: Santa Lucia river, 
environs of Goya City. 10 June 1988. 
Armando Morgenstern. Verified by 
Raymond F. Laurent. Herpetological Col-
lection, Fundaci6n Miguel Lillo (FML, 
Chelonii 028, Adult). First definite record 
with precise locality data known for the 
province. This species was previously 
cited for many years (since 1872) in the 
Corrientes sector of Parana River (Gray, 
1872. Ann. Mag. Nat. Hist. London (4) 10: 
463 and Freiberg, 1939. Mem. Mus. Entre 
Rios, Zool., 11:3-28), but this river is ca. 
650 km long in the province. 

Submitted by ENRIQUE RICHARD, 
Institute de Herpetologia, Fundacion 
Miguel Lillo, Miguel Lillo 251, 4000 -
Tucuman, Republica Argentina and 
Proyecto Tortugas (FVSA), Secci6n NOA, 
Rivadavia 105 - 5 to "G", 4000 - Tucuman, 
Republica Argentina • 

PODOCNEMIS ERYTHROCEPHALUS 
(Tracaja Piranga). BRASIL: PARA: 3 km 
upstream from Alter do Chao, Rio Tapajos, 
Laguna Jurucui; 23 April 1989. Richard C. 
Vogt & Augusto Fachin. Verified by C. J. 
McCoy. Adult female 23.5 cm carapace 
length. Specimen photographed (CMNH 
34572), marked, and released; Alter do 
Chao Laguna Verde, lgaripe' II. 25 No-
vember 1989. Pierre Armond, Olga 
Victoria Castano, Tibisay Escalona, 
Thierry R. J. Gasnier, Hedelvy Gvada, 
Barbara Mann, Isnaldo Luiz Melo Da 
Silveira, Cesar Augusto Monje Carrillo, 
Ronis Da Silveira, Aydil de Souza Marques, 
Jose Carlos Paula Raposo, Franklin Rojas 
Sulrez, Waldemar da Rocha Amazonas 
Filho, and Richard C. Vogt. Verified by 
William Magnusson. Adult female 25.5 
cm carapace length, with 9 oviducal eggs. 
Whole blood, heart, liver, and striated 
muscle frozen in liquid nitrogen. Institute 
Nacional Pesquisas Amazonas (INPA 
330). The validity of the Santarem records 
(Naturmuseum and Forschungsinstitut 
Senckenberg, Frankfurt; SMF 57952-3, 
collected by de Rover 1960) has been 
questioned by Mittermeier and Wilson 
(1974. Papeis Aulsos de Zoologia, Sao 
Paulo. Vol. 28(8):147-162) and Iverson 
(1986. A checklist with distribution maps 
of the turtles of the World. Paust Printing, 
282 pp.). They thought that this species 
primarily occurred in black water rivers 
and suggested that the specimens from 
Santarem on the Tapajos River, a clear 
water river, might have been "stragglers 
from black water rivers." Also Mittermeier 
and Wilson mentioned they were unable 
to find them in the Santarem area and that 
the local inhabitants were unfamiliar with 
this species, however they cited six other 
vernacular names for the species not the 
one that is used by the locals in the 
Santarem-Alter do Chao area, Tracaja 
Piranga. In addition to these two speci-
mens a subadult was examined in the 
house of a local resident of Alter do Chao. 
Both turtles were caught in unbaited fyke 
nets in clear water igarape streams 2 m 
deep in areas with submerged aquatic 
vegetation. These records extend the 
range of this species 24 km upstream from 
Santarem in the Rio Tapajos and docu-
ment their natural occurence in clear wa-
ter streams. George Rebelo also identi- 

fied skeletal material and tracks of nesting 
females in the same area. 

Submitted by RICHARD C. VOGT, 
Estacion de BiologiaTropical"LosTuxtlas," 
Institute de Biologia, Universidad National 
Autonoma de Mexico, Apartado Postal 
94, San Andres Tuxtla, Veracruz, 95700, 
Mexico, GEORGE REBELO, GLORIA 
MOREIRA, AUGUSTO FACHIN, 
THIERRY R. J. GASNIER, RONIS DA 
SILVEIRA, & BARBARA MANN, 
Departmento de Ecologia, and JOSE 
CARLOS PAULA RAPOSO, 
Departmento de Ictiologia, Institute 
Nacional Pesquisas Amazonas, Caixa 
Postal 478, Manaus, Amazonas, 69.001 
Brasil, PIERRE ARMOND and AYDIL DE 
SOUZA MARQUES, Institute Brasileiro 
do Meio Ambiente e do Recurso Naturais 
Ronovaveis, Superintendencia do 
Amazonas, BR 319-km 01- Distrito Indus-
trial, Manaus, Amazonas, Brasil, 
ISNALDO LUIZ MELO DA SILVEIRA & 
WALDEMAR DA ROCHA AMAZONAS 
FILHO, Institute Brasileiro do Meio 
Ambiente e do Recurso Naturais 
Ronovaveis, Superintendencia do Para, 
Avenida Tapajos 2201, Laguinho, 
Santarem, Para, Brasil, OLGA VICTORIA 
CASTANO, Institute de Ciencias 
Naturales, Universidad de Colombia. 
Apartado Aerea 7495, Bogota, Colombia, 
CESAR AUGUSTO MONJE CARRILLO, 
Kr. 43 no. 22C-81, Bogota, Colombia, 
TIBISAY ESCALONA, Calle Salto 
Canaima, Qta Tacarica, Cumbres de 
Curumo, Caracas 1080, Venezuela, 
HEDELVY GVADA, FUDENA, Apartado 
70371, Caracas 1071 Venezuela, & 
FRANKLIN ROJAS SULREZ, Calle 2, 
Rsidencia Frailejon piso 2, Apartmento 2-
B, Urbano Terraja del Avila, Caracas, 
Venezuela • 

PSEUDEMYS TEXANA (Texas River 
Cooter). USA: TEXAS: WISE CO: 7 mi W 
Bridgeport near pond on mainland side of 
causeway to Stripling Island, Lake Bridge-
port. 11 June 1990. Amy S. Bridegam. 
Verified by Jonathan A. Campbell. UTACV 
R-27193. New county record extending 
range eastward. (Dixon 1987, Amphib-
ians and Reptiles of Texas, Texas A&M 
University Press, College Station, Texas, 
434 pp.). 

Submitted by AMY S. BRIDEGAM, 
ANN-MARIE T. PATTERSON, Depart-
ment of Biology, UTA Box 19498, Univer-
sity of Texas at Arlington, Arlington, Texas 
76019, BRIAN E. SMITH CLAY M. 
GARRETT, and MARK R. MATEJA, 
Department of Herpetology, Dallas Zoo, 
621 E. Clarendon, Dallas, TX, 75203, 
USA • 
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SAURIA 

EUMECES OBSOLETUS (Great Plains 
Skink). USA: TEXAS: JACK CO: 1.5 mi E 
& 0.75 mi S Wizard Wells. 24 June 1990. 
Clay M. Garrett. Verified by Jonathan A. 
Campbell. UTACV R-27194. New county 
record. (Dixon 1987, Amphibians and 
Reptiles of Texas, Texas A&M University 
Press, College Station, Texas, 434 pp.). 

Submitted by CLAY M. GARRETT 
and BRIAN E. SMITH, Department of 
Herpetology, Dallas Zoo, 621 E. 
Clarendon, Dallas, TX 75203, USA • 

SERPENTES 

CORALLUS ENYDRIS (Deer Snake). 
BRAZIL, SAO PAULO: IGUAPE: Estacao 
Ecologica da Jurdia-ltatins (24° 32' S, 47° 
15' W). On a forest trail bordering the Rio 
Verde 400 m from the sea, 09 December 
1988. Female 100 + 28.5 cm. H. G. 
Bergallo, C. Strussmann and C. F. D. 
Rocha. Verified by Ivan Sazima. Museu 
de Historia Natural, Universidade Estadual 
de Campina (ZUEC 0723). First docu-
mented record for Sao Paulo State, ex-
tends the range to southern Brazil. The 
subspecies C. e. enydris is distributed in 
Southern Venezuela, Guianas, Ecuador, 
Peru, Bolivia, Northern, Western (Peters 
and Orejas-Miranda, 1970. Bull. U. S. 
Nat. Mus. 297:72-73; Cunha and 
Nascimento, 1978. Mus. Par. Emilio 
Goeldi, Publ. Avul. 31, 218pp) and North-
eastern Brazil (Cordeiro and Hoge, 1973. 
Mem. Inst. Butantan 37:261-290) and the 
subspecies C. e. cookii occurs in Central 
America (Nicaragua to Colombia, North-
ern and Central Venezuela, Trinidad and 
Windward Islands) (Peters and Orejas-
Miranda, 1970). 

Submitted by CARLOS FREDERICO 
D. ROCHA, Setor de Ecologia, Institute 
de Biologia, Universidade do Estado do 
Rio de Janeiro, Rua Sao Franciso Xavier 
524, 20550, Maracana, Rio de Janeiro, 
RJ, Brazil, HELENA G. BERGALLO, 
Departamento de Zoologia, Institute de 
Biologia, Universidade Estadual de 
Campinas, C. P. 6109, 13081, Campinas, 
Sao Paulo, Brazil and CHRISTINE 
STRUSSMANN, Fundacao Estadual de 
Meio Ambiente, 78000, Cuiaba, Mato 
Grosso, Brazil • 
DIADOPHIS PUNCTATUS REGALIS 
(Regal Ringneck Snake). USA: NE-
VADA: CLARK CO: Spring Mountains, Pine 
Creek Canyon, ca. 1500 m, 17 September 
1967. R. Clark. Verified by W. Pratt. 
UNLV Natural History Museum (UNLV R-
5229). A second specimen (DOR) found  

on the SE edge of the Spring Range, 0.3 
km W of Mountain Springs, 1612 m. Oc-
tober 1988. B. Hardenbrook. Specimen 
photographed; not preserved. Verified by 
R. Marlow. A third specimen found in the 
McCullough Mountains, 823 m. 30 April 
1989. D. E. Delaney. Verified W. Pratt. 
(UNLV R-6082). The first reported speci-
men from Clark County. A specimen 
(LMNRA#613) was previously reported 
from Boulder City (Schwartz, Austin, & 
Douglas 1978, Biota of Lake Meade Na-
tional Recreational Area. National Park 
Service/Cooperative National Park Re-
sources Studies Unit LAME Tech. Report 
#2, 72 pp.), but is no longer in the LMNRA 
collection; it was deaccessioned in 1983. 
The exact locality, "Boulder City," is ques-
tionable, although occurrence of this spe-
cies there is possible. The three records 
reported herein may actually be the first 
verifiable specimens from Clark County. 
They extend the known range ca. 125-
175 km SSE of Rainier Mesa, Nevada 
Test Site (Tanner 1969, Great Basin Nat. 
29:31-34), ca. 200 km SSW Caliente and 
Beaver Dam Wash, Lincoln County, Ne-
vada (Tanner 1952, Great Basin Nat. 
12:63-64; ; Banta and Frantz, 1957, 
Herpetologica 13:192), ca. 150-175 km 
SW Figure 4 Canyon, Virgin Mountains, 
Mohave County, Arizona (Soderquist and 
Middlebrook 1984, Herpetol. Rev. 15:115), 
ca. 155-190 km W 209 Mile Canyon, 
Grand Canyon National Park (Johnson 
and Carothers 1983, Herpetol. Rev. 14:28), 
ca. 85-140 km NNW of Fort Mohave, 
Arizona (Fowlie 1965, Snakes of Arizona, 
Azul Quinta Press, Fallbrook, California), 
and ca. 115-165 km NW of Kingan, Ari-
zona (Lowe 1964, The Vertebrates of Ari-
zona, Univ. Arizona Press. p. 169.). 

Submitted by DANIEL E. DELANEY, 
Nevada Department of Wildlife, 1500 N. 
Decatur Boulevard, State Mailroom Com-
plex, Las Vegas, Nevada 89158, PHILIP 
A. MEDICA, Natural History Museum of 
Los Angeles County, Division of Herpetol-
ogy, 900 Exposition Boulevard, Los Ange-
les, California 90007, & D. GRADFORD 
HARDENBROOK, U. S. Department of 
Interior, Bureau of Land Management, 
Las Vegas District, P.O. Box 26569, Las 
Vegas, NE 89126 (Present address same 
as DED), USA • 

LYCODON BUTLER! (Butler's Wolf 
Snake). THAILAND: KRABI PROVINCE. 
18 July 1990. Merel J. Cox. Verified by 
Jarujin Nabhitabhata. Thailand Institute 
of Scientific and Technological Research, 
Ecological Research Department (TNRC 
52 3852). This specimen was purchased 
from a dealer in Nakhon Si Thammarat 

Province who had obtained it from a hunter 
in neighboring Krabi Province in southern 
Thailand. This is the first record of this 
species in Thailand. 

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

RAMPHOTYPHLOPS BRAMINUS 
(Brahminy Blind Snake). MEXICO: 
JALISCO: Puerto Vallarta. 21 February 
1990. Harold A. Dundee. Specimen 
found DOR on sidewalk of hotel grounds 
that were planted with various exotics. 
Verified by James R. Dixon. UNAM MZFC-
04754. New state record. Nearest previ-
ous record at Rosario, Sinaloa is ca. 245 
km N of Puerto Vallarta; more distant 
records lie eastward in Queretaro and 
southward in Guerrero (Dixon and 
Hendricks 1979, Zool. Verh. [173]: 1-39). 

Submitted by HAROLD A. DUNDEE, 
Department of Ecology, Evolution and 
Organismal Biology, Tulane University, 
New Orleans, Louisiana 70118 & OSCAR 
FLORES-VILLELLA, Museo de Zoologia, 
Universidad Nacional Autonoma de 
Mexico, Apto. Postal 70-399, Mexico, D.F. 
04510, Mexico • 

REGINA SEPTEMVITTATA (Queen 
Snake). USA: ILLINOIS: LEE CO: Franklin 
Creek State Park, North Area, SW 1/4 of 
NE 1/4 Sec. 33, T22N, R10E. 22 June 
1990. T. Anton & M. Redmer. Verified by 
A. Resetar. FMNH 238197. New county 
record. Second population from Rock 
River Watershed and a range extension of 
ca. 16-29 km southwest of record from 
near Oregon, Ogle County, Illinois (Smith 
1961, Illinois Nat. Hist. Surv. Bull., 28 
(1):298 pp.). 

Submitted by THOMAS G. ANTON, 
1020 Grove Street, Evanston, Illinois, 
60201 & MICHAEL REDMER, 21 West 
103 Par Lane, Itasca, IL 60143, USA • 

TANTILLA NIGRICEPS (Plains Black-
head Snake). NEBRASKA: GOSPER CO: 6 
km S & 2 km E Lexington. 9 October 1990. 
M. M. Peyton. Verified by John D. Lynch. 
Nebraska State Museum (NSM uncat. —
Lynch will supply number to JTC). New 
county record and the most easterly col-
lection for the species in Nebraska; only 
the second recent specimen collected 
within the state (Lynch, 1985, Annotated 
list of Amphibians and Reptiles in Ne-
braska. Transactions of the Nebraska 
Acadamy of Science). 

Submitted by MARK M. PEYTON, 
Gothenburg Public Schools, 1415 Avenue 
G, Gothenburg, NE 69138, USA • 
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SAURIA 	 LITERATURE CITED DISTRIBUTIONAL 
RECORDS FOR TURTLES 

AND LIZARDS FROM 
NORTH KOREA 

Locality data for reptiles inhabiting the 
northern half of the Korean Peninsula 
(Democratic People's Republic of Korea) 
have long remained unknown to wide 
publicity. Recently all the available infor-
mation on the distribution of snakes in 
North Korea was summarized by Szyndlar 
and 0 (1987). Regarding turtles and 
lizards, the last paper covering the area 
(apart from a few publications in Korean 
language) was that of Shannon (1956). 
The aim of the present notice is to bridge 
this gap. 

The following list of localities is based 
on specimens stored in the Zoological 
Institute of the Korean Academy of Sci-
ences on Pyongyang (ZIP). The list does 
not include Chinemys reevesi and 
Chelonia mydas that, although present in 
the Pyongyang collection, are not labelled 
and therefore their localities remain un-
recognized. A few specimens belonging 
to the collection of the Institute of System-
atic and Experimental Zoology of the Pol-
ish Academy of Sciences in Cracow 
(ZZSiD), unless they were described by 
Szyndlar (1984), are also listed. 

A number of the listed reptiles possi-
bly were discussed in Won's (1971) 
monograph of the Korean herpetofauna. 
However, prior to 1984 the herpetological 
specimens fromthe Pyongyang collection 
were not catalogued and it is impossible to 
determine which of them were previously 
described. Taking into consideration that 
North Korea is an utterly strange area to 
most herpetologists, the locality names 
are accompanied by geographic coordi-
nates. 

TESTUDINES 

TRIONYXSINENSIS(Chinese Softshell): 
NORTH PYONGAN: Island Unmu-do 
(30°24'N, 125°07'E). 15 May 1967. (ZIP 
37). 

DERMOCHELYS CORIACEA (Leather-
back): SOUTH PYONGAN: Pyongwon 
county. 17 November 1960. (ZIP 
uncatalogued). This specimen is most 
likely identical with that recorded by Tong 
and Yon (1961). 

EUMECES COREENSIS: NORTH 
PYONGAN: Island Sinmi-do (39°33'N, 
124°54'E). 29 June 1965. (ZIP 41). 
Island Chongju (39°41'N, 125°13'E). 25 
July 1979. (ZIP 42 and 43). 

SC1NCELLA REEVESI (Reeves' Skink): 
RYANGGANG: Paegam (41°34'N, 
128°48'E). 25 (sic) January 1968. (ZIP 44 
and 45). 25 (sic) February 1968. (ZIP 46-
48). KANGWON: Ichon (38°28'N, 
126°53'E). Date unknown. (ZIP 195 and 
196). Kumgang-san (38°39'N, 128°07'E). 
20 August 1969. (ZIP 149 and 150). 

EREMIAS ARGUS (Mongolian 
Racerunner): PYONGYANG CITY: 
Taesong-san (39°04'N, 125°50'E). 17 
May 1969. (ZIP 194). KANGWON: 
Cholwon (38°20'N, 126°53'E). Date un-
known. (ZIP 130). Kumgang-san 
(38°39'N, 128°07'E). 22 July 1969. (ZIP 
56 and 57). CHAGANG: Kae-gogae 
(40°25'N, 126°21'E). 18 May 1987. T. 
Tomek. (ZZSiD 686). 

TAKYDROMUS AMURENSIS (Amur 
Grass Lizard): RYANGGANG: Paekdu-
san (42°00'N, 128°05'E). 20 May 1970. 
(ZIP 132). NORTH HAMGYONG: Chilbo-
san (41 °02'N, 129°36'E). June 1978. (ZIP 
131). NORTH HWANGHAE: Kumchon 
(38°09'N, 126°29'E). May-August 1968. 
(ZIP 274-282). 2 August 1969. (ZIP 124 
and 125). SOUTH HWANGHAE: Haeju 
(38°02'N, 125°44'E). 1966. (ZIP 133-
136). Suyang-san (38°09'N, 125°42'E). 
14 October 1984. Z. Szyndlar. (ZZSiD 
679-684). KANGWON: Ichon (38°28'N, 
126°53'E). Date unknown. (ZIP 197-
206). 1968-1969 9207-224). Kumgang-
san (38°39'N, 128°07'E). 20 August 1969. 
(ZIP 146-173). Sambang-ri (38°43'N, 
127°21'E). 2 August 1964. (ZIP 225-
251). 13 June 1973. (ZIP 178-180). 
KAESONG CITY: Kaesong (37°58'N, 
126°33'E). 1969. (ZIP 139-145). Pagyon-
pokpo (38°04'N, 126°34'E), 16 October 
1984. Z. Szyndlar. (ZZSiD 685). 

TAKYDROMUS WOLTERI (Mountain 
Grass Lizard): PYONGYANG CITY: 
Taesong-san (39°04'N, 125°50'E). 17 
May 1969. (ZIP 183-193). KANGWON: 
Kumgang-san (38°39'N, 128°07'E). 20 
August 1969. (ZIP 148). Sambang-ri 
(38°43'N, 127°21'E). 2 August 1964. (ZIP 
252 and 253). 20 August 1969. (ZIP 148, 
174-177). 

Shannon, F.A. 1956. The reptiles and 
amphibians of Korea. Herpetologica 
12:22-49. 

Szyndlar, Z. 1984. A description of a 
small collection of amphibians and 
reptiles from the People's Republic of 
Korea with notes on the distribution of 
the herpetofauna in that country. Acta 
Zool. Cracov. 27(1):3-18. 

Szyndlar, Z. and H.D. 0. 1987. Reptiles 
of the Democratic People's Republic 
of Korea. Part I. Serpentes. Chinese 
Herp. Res. 1987:22-59. 

Tong, M.H. and K.S. Yon. 1961. Short 
note on Dermochelys coriacea. 
Saeng-Mul 1961(1):64. (in Korean) 

Won, H.K. 1971. Amphibian and reptilian 
fauna of Korea. Kwahagwon 
Chulpansa, Pyongyang. (in Korean). 

Submitted 	by 	ZBIGNIEW 
SZYNDLAR, Polish Academy of Sci-
ences, Institute of Systematic and Experi-
mental Zoology, Slawkowska 17, 31-016 
Krakow, POLAND • 

NEW COUNTY RECORDS 
FOR AMPHIBIANS AND 

REPTILES OF EAST TEXAS 

These specimens represent new 
county records (Dixon 1987. Amphibians 
and Reptiles of Texas. A&M Uni. Press, 
College Station. 434 pp.) for five species 
of amphibians and reptiles from two coun-
ties of East Texas. Voucher specimens 
are deposited in the University of Texas at 
Yler (UTT) vertebrate collection. All 
specimens were collected by one or more 
of the authors and verified by Neil B. Ford. 

ANURA 

HYLA CINEREA (Green Treefrog). Van 
Zandt Co: On Madis Farm W. of Edom off 
FM 2339, 4.3 km off Hwy. 279. 4 August 
1988. (UTT 568, 569). Specimens found 
at night near the edge of a pond. 

HYLA CHRYSOSCELISNERSICOLOR 
(Cope's Gray Treefrog/Gray Treefrog). 
Van Zandt Co: On Madis Farm W. of 
Edom off FM 2339, 4.3 km off Hwy. 279. 
21 October 1988. (UTT 570, 571). Speci-
mens found during daylight in a wooded 
area. 

TESTUDINES 

STERNOTHERUS ODORATUS (Com- 
mon musk turtle). Van Zandt Co: On Hwy. 
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80 W., 3 km off Hwy. 19 N. 4 June 1989. 	 CAUDATA 
(UTT 575). Found on the shore of a pond. 

SERPENTES 

ELAPHE GUTTATA EMORYI (Great 
Plains Rat Snake). Henderson Co: 12.2 
km S. of Brownboro on Hwy. 607. 15 July 
1988. (UTT 567). Found DOR. Extends 
range eastward becoming adjacent to 
Smith and Van Zant counties, both re-
corded containing subspecies Elaphe g. 
guttata (corn snake). 

HETERODON NASICUS GLOYDI (D usty 
Hognose Snake). Henderson Co: On FM 
317, 10 km off Hwy. 31. 26 May 1989. 
(UTT 574). Found DOR. 

Submitted by VINCENT A. COBB and 
LISA M. COBB, Department of Biology, 
The University of Texas at Tyler, Tyler, TX 
75776, USA. Present address of VAC and 
LMC: Department of Biological Sciences, 
Idaho State University, Pocatello, ID 
83209, USA • 

NEW COUNTY RECORDS 
OF AMPHIBIANS AND 

REPTILES FROM TEXAS 

Dixon (1987. Amphibians and Rep-
tiles of Texas. Texas A&M Univ. Press, 
College Station. 434 pp.) provided cur-
rent distributional maps for the state's 204 
species of amphibians and reptiles. Addi-
tional county records have since then been 
reported (Calaway et al. 1988. SSAR Herp. 
Review 19:19; Carignan 1988. ibid. 19:60; 
Cheatham 1988. ibid. 19:19; Cobb and 
Cobb 1991. ibid. 22:25; Corder 1988. 
ibid. 19:21; and McAllister 1988. ibid. 
19:61-62). 

In this note we list nine new county 
records for Texas (Dixon op. cit.). All 
specimens have been deposited in the 
Arkansas State University Museum of 
Zoology (ASUMZ). Specimens were col-
lected by the authors and identifications 
were verified by S.E. Trauth. Collections 
were conducted under the authority of the 
Texas Parks and Wildlife Department 
Scientific Permi (085) to SET. 

ANURA 

PSEUDACRIS CLARK!! (Spotted Cho-
rus Frog). Coke Co: 6.4 km E FM 2034, 
38.5 km N Jct US 87 and FM 2034. 21 
April 1988. (ASUMZ 10717). Crockett 
Co: 20.0 km S Barnhart on State Hwy 163. 
22 April 1988. (ASUMZ 10718, 10719). 

AMBYSTOMA TEXANUM (Smallmouth 
Salamander). Brown Co: 20.7 km W 
Comanche on US 67. 23 April 1988 
(ASUMZ 10749). 

SAURIA 

SCINCELLA LATERALIS (Ground 
Skink). Coke Co: 30.4 km N Jct FM 2034 
and US 87 on FM 2034. 21 April 1988. 
(ASUMZ 10995). 

OPHISAURUS 	ATTENUATUS 
ATTENUATUS (Western Slender Glass 
Lizard). Brown Co: 20.7 km W Comanche 
on US 67. 23 April 1988. (ASUMZ 10993). 

SCELOPORUS OLIVACEUS (Texas 
Spiny Lizard). Schleicher Co: 34.8 km W 
Jct FM 2129 and US 277 on FM 2129. 22 
April 1988. (ASUMZ 10788). 

UROSAURUS ORNATUS ORNATUS 
(Eastern Tree Lizard). Schleicher Co: 
34.8 km W. Jct FM 2129 and US 277 on 
FM 2129. 22 April 1988. (ASUMZ 10726, 
10727). 

SERPENTES 

LEPTOTYPHLOPS DULCIS DULCIS 
(Plains Blind Snake). Runnels Co: 5.7 km 
E Ballinger on US 67. 23 April 1988. 
(ASUMZ 10738, 10739). 

SALVADORA GRAHAMIAE LINEATA 
(Texas Patchnose Snake). Eastland Co: 
7.5 km S Jct Interstate 20 and State Hwy 
206 on State Hwy 206. 20 April 1988. 
(ASUMZ 10731). 

Submitted 	by 	BRIAN 	P. 
BUTTERFIELD, Department of Zoology 
and Wildlife Sciences, Auburn University, 
Auburn University, AL 36849, STANLEY 
E. TRAUTH, TIMOTHY W. STEWARD, 
and V. RICK MCDANIEL, Department of 
Biological Sciences, Arkansas State Uni-
versity, State University, AR 72417, and 
PHILLIP MCLARTY, off Hwy 49, 
Brookland, AR 72417, USA • 

CAIMAN CROCODILUS IN 
THE "CAATINGA" OF 

SOUTHEASTERN PIAUf, 
BRAZIL 

The Caatinga is a vast semi-arid re-
gion encompassing most of northeastern 
Brazil, ca. 35°-45° W. longitude and 3°-  

16° S. latitude (Reis 1976). This area is 
the largest dry region within the tropics 
(Markhan 1972; Reis 1976) and is bor-
dered by much more mesic habitats. 

Most of the Caatinga receives less 
than 500 mm of rain per year, although 
some areas receive more than 1600 mm, 
with great annual variation. Periods of 
severe drought may be followed by floods. 
There is a large degree of endemism 
among the plants (Lima 1960; Hayashi 
1973; Hayashi and Numata 1976). 

The herpetofauna of the Caatinga has 
been well-studied (Vanzolini et al. 1980), 
although several new taxa have been 
described recently (Rodrigues 1984, 1986, 
1987, 1988; Manzani and Abe, in press). 
The only major reptile group considered 
absent is the Crocodilia (Vanzolini et al. 
1980), although populations of broad-
nosed caiman (Caiman latirostris) and 
dwarf caiman (Caiman palpebrosus) are 
recorded from the Rio Sao Francisco ba-
sin, which bisects the region. Common 
caiman (Caiman crocodilus) is known from 
the Rio Parnaiba, at its northwestern limit 
(Carvalho 1955). The Rio Sao Francisco 
and the Rio Parnaiba are the only peren-
nial rivers in the region. 

Southeastern Piaui lies near the 
western limit of the Caatinga, but climate 
and vegetation are typically xeric 
(Emperaire 1987). The region is drained 
by the Rio Piaui basin, which contours the 
Serra de Capivara massif and eventually 
joins the perennial Rio Parnaiba. The Piaui 
and its tributaries are all intermittent dur-
ing the dry season and are composed of 
scattered ponds and lagoons along the 
sandy bed. The rivers run only during the 
rare heavy rains, which also cause floods. 

Some tributaries of the Piaui (riacho 
Sao Domingos, Baixao da Boa Esperanca) 
form large lagoons which are perennial, 
although subject to wide variations in wa-
ter level. In one of these, Lagoa do Muquem 
(08°24'30"S, 42°22'20"W), we discovered 
a population of caimans (Caiman 
crocodilus) in December 1986, based on 
information obtained from natives. 

A night count on 12 December 1986 
showed 31 caimans over the southern 
half of the lagoon, mainly along the mar-
gins with denser vegetation. The reptiles 
were extremely wary and difficult to ap-
proach, probably as a result of persistent 
hunting. Estimated length of ind viduals 
sighted ranged from 60 to 80 cm TL. 

Along the margin, at a place where the 
Caatinga was near the water, we found a 
pod of 30 small juvenile caimans, prob-
ably a few weeks old. Some of them were 
emerging from the bushes and moving 
toward the water, but no adults were 
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sighted. This pod probably hatched at the 
end of the dry season. 

Another population of caimans was 
located in an artificial lake at Fazenda 
(ranch) Veneza (08°45'S, 42°16'W). This 
lake was constructed about 20 years ago 
by damming a tributary of the Piaui, which 
is 7 km downriver. It usually covers sev-
eral hundred acres and may have a depth 
of ten meters, but during drought it may 
dry up completely. On such occasions the 
caimans are said to aestivate buried among 
the debris of a banana orchard at the base 
of the dam. This seems to be a favorite 
resting place, according to the landowner. 

The caimans reportedly reached the 
lake on their own, walking or swimming 
when the Piaui became flooded. It is known 
that crocodilians will walk long distances 
over land in search of water and C. 
crocodilus is no exception (Guggisberg 
1972; Gorzula 1978; pers. obs.). 

In the lake, caimans were concen-
trated along the narrow, long bay with 
shallow water and abundant aquatic 
vegetation. A night count showed 13 
caimans along the lake's shore. All indi-
viduals were small, 60-90 cm in total 
length. During the previous day a larger 
caiman, about 110 cm TI, was found resting 
among the margin's bushes. 

Caimans in southeastern Piaui are 
today a relic species restricted to the larger 
and more perennial water collections left 
in a xeric, semi-arid habitat. Rock paint-
ings, dated from 6000 to 10000 years B.P. 
in several archeological sites in the Serra 
da Capivara massif, show caimans to-
gether with other water-loving species, 
such as capybaras (Hydrochaerus 
hydrochaeris) and marsh deer 
(Blastocerus dichotomus), indicating a 
more aquatic environment existed at that 
time. (Pessis 1987). With the recent pro-
gressive aridity, these species became 
extinct. The caimans managed to survive 
and even colonized newly formed areas of 
habitat. A similar but more extreme situa-
tion occurred in the Sahara, where sev-
eral populations of Nile crocodiles 
(Crocodylus niloticus) survived in isolated 
lakes and ponds in the desert (Guggisberg 
1972). 

The caimans remaining in the 
Caatinga of southeast Piaui are now en-
dangered due to persistent hunting and 
may soon be among the species left only 
as rock paintings. 
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BOOK REVIEWS 

Cytogenetics of Amphibians and Rep-
tiles, by Ettore 01 mo (ed.), 1990, 
Birkhauser Verlag, 270 pp. 

Cytogenetics, the study of chromo-
somes, is an old field of research with a 
venerable history. It is fun to imagine the 
excitement that must have been felt by 
early workers who realized for the first 
time that chromosomes are packages of 
genes that can be counted and measured, 
and whose intricate behaviors during 
mitosis and meiosis can be observed or 
reconstructed. To many of these work-
ers, cytogenetics seemed to offerthe most 
direct route to understanding how organ-
isms come to be: not only how they 
reproduce, but how they develop and how 
they evolve. In fact, this point of view is still 
valid in many respects, but the number of 
workers choosing to pursue this approach 
has been steadily dwindling. 

The reason for the current unpopular-
ity of cytogenetics is due to at least two 
factors. First, the job of using cytogenet-
ics to study development or evolution has 
turned out to be much more difficult (and 
time-consuming) than ever imagined. 
Secondly, the more recent field of molecu-
lar biology has made an end-run around 
classic cytogenetics, effectively elbowing 
chromosomes aside to get directly at the 
DNA itself. 

Nevertheless, cytogenetics has al-
ways had its staunch adherents, ranging 
from those who strive to incorporate mo-
lecular methodologies to those who are 
simply "in love" with chromosomes and 
won't give them up. Whatever the reason 
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for sticking with chromosomes, cytoge-
neticists are faced with new challenges 
centered on the question: 'What good is 
the study of chromosomes'?" This book, 
edited by E. Olmo, gives us a chance to 
take stock of what recent cytogenetics 
has to offer, at least as applied to certain 
organisms. 

The book, as the editor points out, 
grew out of a symposium held at the First 
World Congress of Herpetology in Canter-
bury UK in 1989. Its goal is to present an 
overview of the current status of cytoge-
netics as applied to amphibians and rep-
tiles. The book is truly international in 
scope, and contains 18 chapters divided 
among two sections, depending on 
whether they concern amphibians (10 
chapters) or reptiles (8 chapters). 

The amphibian section contains con-
tributions from many of the most familiar 
workers in thefield, including Morescalchi, 
Schmid, Macgregor, and Mancino, as well 
as some less familiar authors and their co-
workers. This section begins with a 
creative essay by Morescalchi on the use 
of cytogenetics in sorting out the relation-
ships among the lissamphibians. Forthose 
readers familiar with Morescalchi's writ-
ings, this is atypical example of his imagi-
native, broad-stroke reconstruction of the 
"Big Picture," using everything from ge-
nome size and metabolic rates to 
heterochrony and exploding karyotypes. I 
found it interesting and fun to read, but to 
be taken with a healthy grain of salt. 
Schmid and Macgregor also present typi-
cal products, Schmid with a competent 
overview of banding studies in amphib-
ians, and Macgregor with a summary of 
the latest results of his research program 
on development and cytogenetics in 
Triturus. Two of the most important 
chapters in this section are those by 
Mancino and Kohno et al., who discuss 
powerful new approaches to cytogenetic 
studies. 

The reptile section of the book in-
cludes chapters by King, Olmo et al., 
Mortiz, Becak et al., and several others. 
King's chapter is a thorough and convinc-
ing approach to the problem of origin of 
the reptiles of Australia, emphasizing the 
importance of using independent data sets 
to try to reconstruct biogeographic history. 
Mortiz presents evidence from his studies 
of gekkonid cytogenetics concerning the 
process of sex chromosome evolution, 
and argues convincingly that this is an 
ideal group in which to address this ques-
tion. The chapter by Olmo et al. presents 
a useful compilation of cytogenetic infor-
mation on lacertids, but suffers from the 
authors' apparent lack of confidence in  

using this wealth of information to make 
their own phylogenetic hypotheses. 

Weaknessess of the book include the 
poor taxonomic representation (e.g. cae-
cilians are hardly mentioned and only two 
salamander groups are focused on: 
Triturus and hynobiids), and the almost 
complete lack of phylogenetic analyses 
using current methodologies. Another, but 
less important, weakness is that the book 
is full of mistakes in spelling and English. 

Overall, I found the book a welcomed, 
if somewhat disappointing, contribution to 
cytogenetics awareness. I think it will win 
few if any converts to the field, although I 
am sure the authors would counter that 
that was not the purpose of the book. On 
the other hand, it does serve the purpose 
of helping to keep cytogenetics alive 
despite unfavorable odds. I predict that 
cytogeneticists who "keep the faith" and 
continue to struggle to integrate new 
methodologies into their work will be paid 
off in the end with quantum leaps towards 
understanding genome structure and 
function in development and evolution. 

STANLEY K. SESSIONS 
Department of Biology 
Hartwick College 
Oneonta, NY 13820, USA 

	 • 
The Alligator Snapping Turtle: Biology 
and Conservation, by Peter C. H. 
Pritchard. 1989. Milwaukee Public Mu-
seum, 800 W. Wells St., Milwaukee, WI 
53233-1478, USA, xii + 104pp., 20 color 
and 14 b/w photos, 1 map. Soft cover 
only, $29.95 + $2.50 shipping ($3.50 for-
eign); Wisconsin residents add $1.50 sales 
tax. 

On a still morning in April 1990, on a 
bank of the Apalachicola River, FL, I laid 
motionless in the sand and watched what, 
for a brief moment, seemed to be an 
apparition from the Mesozoic. It was a 
female alligator snapping turtle, Macro-
clemys temmincki, slowly kneading her 
way from her nest in an attempt to conceal 
her still-moist eggs from predators. Mike 
Ewert, with whom I had just begun a study 
of the species' nesting ecology, described 
her as antediluvian, and truly she ap-
peared to be so. The alligator snapping 
turtle is not only one of the largest but also 
one of the most archaic-looking of modern 
reptiles; in fact, its superficially striking 
resemblance to the Triassic 
Proganochelys (Gaffney 1990) is almost 
eerie. But surprisingly, as Pritchard re-
minds us in this book, this is anything but 
a primitive turtle, instead being a highly 
derived form in many respects. The larg-
est living fresh-water turtle in North 

America, the alligator snapping turtle is 
nonetheless one of the most rarely seen 
(except by knowledgeablefishermen) and, 
consequently, one of the most poorly 
studied by biologists. 

Because of its size and former abun-
dance in the rivers of the southeastern 
United States, this turtle traditionally has 
supported one of the largest commercial 
harvests of any North American reptile. 
The species has certainly declined in 
abundance as a result, but no one really 
knows to what extent. Consequently, and 
despite the absence of sound population 
data, many people believe that the spe-
cies is now in peril. One such person is 
renowned chelonian biologist Peter 
Pritchard, who persuaded the World Wild-
life Fund (WWF) to support his proposal to 
gather preliminary information about the 
species and to determine its survival sta-
tus as best he could within funding limita-
tions. Weighing his options for the latter, 
Pritchard eschewed a classical field study 
("the turtles were too hard to find" and 
"would give no useful insight into long-
term trends") in favor of interviewing pro-
fessional turtle trappers and knowledge-
able field biologists. As he became in-
creasingly disturbed about the species' 
survival prospects, he decided to prepare 
a formal petition to the U.S. government to 
designate this turtle as a Threatened spe-
cies. 

In this slender volume, which is a re-
worked version of his final report to WWF, 
Pritchard presents the results of his sur-
vey, along with a review of other biological 
information pertinent to this monotypic 
genus. Included are chapters on rela-
tionships and comparisons (chiefly a com-
parison of the Platysternidae and 
Chelydridae, a synopsis of fossil chely-
drids, and a review of Chelydra life his-
tory), nomenclatural history, morphology 
(principally skeletal), distribution (inclu-
ding a summary of fossil Macroclemys), 
geographic variation (i.e., areas in need of 
investigation), size (mostly a discussion of 
record size turtles), diet and feeding 
mechanism, reproduction, movements, 
husbandry, exploitation, population sta-
tus and trends, and conservation recom-
mendations. Some chapters will interest 
but a f ew specialists, whereas others have 
broader appeal. 

In reviewing this book, I feel it is impor-
tant to point out not only what the book is, 
but also what it is not. It is not the final 
summation of a scientific study. There are 
no graphs, no tables of data, no statistics. 
Instead, Pritchard's goal was to "assemble 
available information — published and 
unpublished —on an extraordinarily inter- 
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esting chelonian that, for some reason, 
had been the subject of few field studies." 
Pritchard himself characterizes his book 
as an "odd" yet hopefully comprehensive 
view of what we know about Macroclemys. 

My overall impression of the book is of 
having read a nearly endless series of 
anecdotes loosely woven into a species' 
biography. Nonetheless, for many aspects 
of this turtle's biology, this is all we have, 
and future students of the genus will owe 
their gratitude to Pritchard for compiling 
these widely scattered tidbits into a single 
source. The ecological chapters are weak, 
but so is our data base for the species. In 
matters of morphology, Pritchard is not 
hesitantto suggest possible functions (e.g., 
for carapacial keels and supramarginal 
scutes), and, although I generally found 
his explanations believable, they should 
not go unchallenged. For example, if the 
reduced plastron of chelydrids is a feature 
associated with the long neck and head-
thrusting mode of feeding, as Pritchard 
suggests, then why do we see no sign of 
plastral reduction in other turtles, such as 
the emydid genus Deirochelys, that pos-
sess a similar trophic apparatus? Per-
haps the reduced chelydrid plastron in-
stead relates to a unique locomotor pat-
tern or other function. Likewise, some of 
Pritchard's speculations about behavior 
patterns are weak in substance. To sug-
gest that a female Macroclemys would find 
the embrace of a male twice to three times 
her size "more terrifying than erotic" is too 
anthropomorphic for me, and is an espe-
cially surprising statement coming from a 
man who shares a spousal relationship of 
similar proportions. 

The chapter on distribution offers a 
state-by-state account of all records that 
Pritchard could locate and points to the 
need for scientific confirmation of records 
in many of the gaps. Unfortunately, the 
distribution map was cropped too closely 
to include the northernmost record (Rock 
Island Co., IL) given for the species. Al-
though he remarks that no specimens are 
known from the St. Marks River system in 
the Florida panhandle, he notes (within a 
discussion of the Ochlockonee River sys-
tem to the west) a specimen from the 
Wakulla River, which is confluent with the 
St. Marks. The year of collection is given 
for only afew of the listed museum records 
(compiled by J. Iverson); it surely was 
available for many more and could have 
provided an additional perspective. 

The final and perhaps most important 
chapters of the book deal with exploitation 
of the species, its status, and rec-
ommendations for study and conserva-
tion. Pritchard's interviews successfully  

document locally heavy harvest by com-
mercial fisheries, mostly in the 1960's and 
early 1970's, with probable depletion of 
local populations, particularly in southern 
Louisiana. With the recent decline of 
these fisheries, however, it would seem 
that the greatest long-term threat to the 
species may now be habitat degradation, 
chiefly via pollution. 

As a result of his interviews, Pritchard 
submitted in 1983 a formal petition, ac-
companied by a copy of his preliminary 
report, to the U.S. Fish and Wildlife Ser-
vice to list the alligator snapping turtle as 
a Federally Threatened species. Follow-
ing governmental review, the petition was 
rejected, at least in part because of the 
lack of quantified data about past and 
present numbers and the level of ex-
ploitation. Of course, these data simply do 
not exist. In his book, Pritchard states his 
belief that the decision was largely po-
litical. Though that may be, I myself do not 
find the evidence that he presents in his 
book as making a compelling case that 
this species is likelyto become endangered 
throughout asubstantial portion of its range 
in the foreseeable future. I am convinced, 
however, of the need for a range-wide 
cooperative federal/state status survey of 
the species and the condition of andthreats 
to its habitat. In a paper published after 
Pritchard's book had gone to press, George 
(1988) noted that this turtle is legally pro-
tected in seven states (including Florida, 
which allows limited harvest) and reported 
that a state-funded survey had been insti-
gated in Louisiana. Until that survey is 
completed, the Louisiana Department of 
Wildlife and Fisheries should enact an 
immediate moratorium on the take of this 
species. 

The physical nature of the book itself 
deserves mention. The large, bold print 
and glossy pages, printed in two-column 
(but surprisingly not right-justified) format, 
make for easy reading. Both color and 
black and white photographs are gener-
ally clear and of high quality; they presum-
ably are at least partly responsible for the 
somewhat high price for such a slim book. 
However, for those of you who decide to 
spring the $30, I suggest you request a 90-
day warranty. My copy literally self-de-
structed despite careful handling. By the 
time I had reached page 11, most of the 
preceding pages had already fallen out, 
and the binding was separating from the 
remainder. I called the publishers, who 
graciously offered to replace the copy and 
said they would do so for any defective 
book, although they had received no other 
complaints after having sold hundreds of 
copies already. I also learned the sad  

news that, because of budget cuts, this is 
the last book that MPM will publish for the 
foreseeable future. 

For the size of the book, the index is 
extensive, including almost every noun 
mentioned, from broom handles to An-
toine's Restaurant. The Literature Cited is 
thorough; a quick check of my own card 
file showed that the only references I list 
for the species that are not cited by 
Pritchard are either relatively cursory to 
his theme or too recent for inclusion. He 
in fact may go overboard in citing refer-
ences; I question his practice of citing 
unpublished data from grant proposals 
and manuscripts, even though he gives 
appropriate credit. 

With one exception, proof-reading 
seems to have been reasonablythorough; 
I found only about a dozen typographical 
errors. However, I was frustrated by the 
complete omission of a section of text of 
considerable length (two galley pages, 
copies available from PCHP) from the 
review of fossil Macroclemys, including 
reference to M. auffenbergi (the appro-
priate reference is included in the Litera-
ture Cited). Other minor errors reflect 
haste or carelessness - e.g., the incorrect 
listing of a contributor as Dr. and the 
placement of Earlham College in Illinois. 
Chelonian biologists are accustomed to 
the various applications by different au-
thors of the words "costal" and "pleural" to 
either bones or epidermal laminae, but 
Pritchard employsthe terms inconsistently 
even within the same chapter. After telling 
us that the specific epithet of Macroclemys 
appropriately ends in a single rather than 
a double "i," he then goes on to use both 
spellings throughout the book. Likewise, 
his discussion of size regularly alternates 
between metric and English measure-
ments. A more thorough final bit of editing 
also would have reduced numerous cases 
of redundancy. 

For professional and amateur 
herpetologists, agency personnel and 
conservationists who may have a need for 
information about the alligator snapping 
turtle, this book surely will be the most 
efficient means of gaining access to the 
pertinent literature. But it will be a long 
time before anyone will produce a 
Macroclemys biography that will approach 
the scale of knowledge contained about 
Trachemys scripta in Gibbons' (1990) re-
cently published monograph. Extensive 
studies about North America's largest liv-
ing fresh-water turtle are sorely needed. 

Finally, a personal note: Peter 
Pritchard should be applauded for his 
efforts to draw public and scientific atten-
tion to the conservation of our world's 
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imperiled herpetofauna. It is an activity in 
which all members of our professional 
societies should urgently participate. The 
need has never been greater. 

LITERATURE CITED 

Gaffney, E. S. 1990. The comparative 
osteology of the Triassic turtle 
Proganochelys. Bull. Amer. Mus. Nat. 
Hist. (194):1-263. 

Gibbons, J. W. 1990. Life history and 
ecology of the slider turtle. Smithso-
nian Inst. Press, Washington, D.C. 
368 pp. 

George, G. 1988. The current status of 
the alligator snapping turtle, Macro-
clemys temmincki, with a review of its 
natural history. Internat. Herpetol. 
Symp. Captive Propagation and Hus-
bandry 11:75-81. 

DALE R. JACKSON 
Florida Natural Areas Inventory 
1018 Thomasville Road, Suite 200-C 
Tallahassee, FL 32308, USA • 

Atlas Anima, volume 3, Amphibia and 
Reptilia, by Hiroshi Aramata. 1990. 375 
pp., clothbound. Heibonsha Limited, 
Publishers, 5 Sanbancho, Chiyodaku, 
Tokyo 102, Japan. Price Y11,300 (about 
US$87) plus postage. 

This book is unique, for there is noth-
ing like it in any language. Mr. Aramata, 
one of Japan's most popular writers, is 
also an amateur naturalist. Over many 
years he has amassed a superb collection 
of the classic works on natural history, 
mostly published before 1900 and begin-
ning with the 16th century. Because of the 
rarity of these books, which contain some 
of the most exquisite illustrations of ani-
mals ever produced, Mr. Aramata decided 
to share these treasures by writing a five-
volume series entitled "Atlas Amina." The 
amphibians and reptiles are covered in 
volume 3. 

Following an historical review of the 
classification of amphibians and reptiles 
and a discourse on methods for their illus-
tration, the book is organized into chap-
ters arranged accordingtofamily or groups 
of related families. Each chapter provides 
discussions about the origins of scientific 
and common names of that family, and 
examples of the use of amphibians and 
reptiles in mythology, religion, Egyptian 
hieroglyphics, popular writing, sculpture, 
and f olk tales, to mention only a few areas. 
All topics are profusely illustrated with  

black-and-white photographs and draw-
ings copied from original works. The 
coverage is broadly international. The 
text, of course, is mainly in Japanese 
(although each chapter is introduced with 
familialterminology in Japanese, Chinese, 
Latin, English, French, German, Dutch, 
and Russian), but most figures are self-
explanatory. 

The main value of this book to herpe-
tologists are the colored plates—about 
450 of them, many of which have multiple 
figures! These are taken from dozens of 
classic authors such as Bonaparte, Cuvier, 
Dumeril, Fayrer, Maki, Roesel von 
Rosenhof, and Sowerby and Lear. Each 
animal is identified by Latin, Japanese, 
and English names and is carefully refer-
enced to its source. One of the book's 
indexes, which lists all sources of illustra-
tions, conveniently permits the reader to 
find every plate in this volume that has 
been reproduced from a particular title. 
For example, we find colored illustrations 
from Albertus Seba's colossal atlas, the 
famous "Thesaurus" of 1734-1765, on 21 
different pages. Probably no more than a 
few dozen colored copies of Seba exist 
and since many of his figures served as 
types for new species described and 
named by Linnaeus and other early au-
thors, the scientific value of these repro-
ductions is readily apparent. 

Another example is Conrad Gessner, 
who in 1551-1587 published the first com-
prehensive illustrated books on zoology. 
Colored copies are very rare, since before 
the invention of color printing each copy 
had to be individually handcolored and 
only the richest patrons of that era could 
afford them. Mr. Aramata has reproduced 
Gessner's chameleon, the very figure 
chosen as the logo of the World Congress 
of Herpetology, but here we have it in full 
color. 

From Andrew Smith's "Zoology of 
South Africa" there are 19 plates; from H. 
R. Schinz's atlas, 23; another 11 are from 
John Gray's "Illustrations of Indian Zool-
ogy"; a like number from Ram6n de la 
Sagra's famous work on Cuba, which con-
tains some of the finest handcolored plates 
of lizards and other reptiles ever executed; 
14 from John Holbrook's "North American 
Herpetology"; and so on. As for Seba, 
many of the specimens illustrated by these 
authors served as types for new species 
described by them or others. 

The quality of color reproduction is 
outstanding and true to the originals. One 
minor complaint is that several of the 
largest illustrations hadto be spread across 
facing pages, thus losing part of the figure 
in the binding margin; it would have been  

preferable to use foldout pages for these 
illustrations. 

The volume concludes with seven 
indexes: Sources of color plates; books 
mentioned in the text; names of authors 
and artists, with biographical information; 
indexes to Japanese, Latin, and English 
names; and a general index. There are 
also two extensive bibliographies which 
separately list works in Japanese and 
non-Japanese languages. Several of the 
indexes and bibliographies are extensively 
annotated. 

The great value of having all of these 
classic illustrations of amphibians and 
reptiles under one cover cannot be over-
emphasized. The choice of which plates 
to reproduce displays good judgement, 
both from artistic and scientific points of 
view. Mr. Aramata and his editorial team 
are to be congratulated on this magnifi-
cent production. For most herpetologists 
this book will be their only opportunity to 
appreciate the remarkable artistic and 
printing capabilities of yesteryear which, 
in many respects, are superior to those of 
today. We have been spoiled by photog-
raphy, for the camera often cannot cap-
ture the subtle shading made possible by 
genuine lithography, the "ideal" postures 
or whimsical expressions of some draw-
ings, and certainly not the mythical drag-
ons and beasts created with great imagi-
nation from the shriveled carcasses 
brought to European naturalists by travel-
lers from distant lands. 

This book faithfully reflects the best 
work of a vanished era when natural his-
tory artists were highly respected and 
liberally supported, and when they some-
times even wrote the books themselves 
because they were so knowledgeable 
about their subjects. Mr. Aramata's re-
markable compilation allows us to appre-
ciate their contributions as never before 
and to mourn their virtual disappearance. 

KRAIG ADLER 
Cornell University 
Mudd Hall 
Ithaca, New York 14853, USA 	• 
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Proceeds devoted to scholarships, 
fellowships and alligator research. 
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Forest Resources and Conservation and 
conservation activities of the Florida 
Wildlife Federation. 

State 

E Visa 	[11 MasterCard 

Send check, credit card number, or money order to: 
Alligator Research Print Fund, 904.392-1861 
P.O. Box 1702-186, Gainesville, FL 32602-1702, 

 

Exp. Date 



art 
for alligators 
THE PROGRAM 

The American alligator is a promi-
nent feature of Florida's landscape, 
of which about 30 percent is 
wetland. The species has been ex-
ploited commercially both directly 
and indirectly; it has been killed, 
caricatured and held captive in 
roadside zoos. If there is a single 
animal which symbolizes Florida, it 
is the alligator. 

The Florida Game and Fresh 
Water Commission has made sure  

that direct exploitation of alligators 
involves some restitution to the 
population. License and tag fees 
from the legal take of alligators cur-
rently bear most of the burden for 
research and management on the 
species. Poaching is no longer a 
threat to the alligator. Indirect ex-
ploitation — wetland habitat 
degradation or even commercializa-
tion of its name or image — results 
in no return to the species. Wetland 
habitat destruction is now its 
nemesis. 

Gregg Murray and the Florida 
Wildlife Federation offer limited 
edition prints and posters each year 
for the purpose of raising funds to 
support research on this natural 
treasure. Purchasers will have the 
option to get the same numbered 
print each year. The proceeds of the 
project will support the alligator 
research program established in the 
Department of Wildlife and Range 
Sciences of the University of 
Florida. The hallmark of that effort 
has been an interdisciplinary ap-
proach involving a variety of 
University and agency researchers. 
The financial support will include 
scholarships and fellowships to 
deserving students. 

THE ARTIST 

My favorite medium in art is 
scratchboard. I have been working 
with scratchboard for seventeen 
years. Scratchboard is a heavy 
paper—base artboard with a clay 
coating that is white in its original 
state. Black india ink is painted over 
the clay surface and dried. The ink 
is scratched away using a sharp tool 
to produce the image. 

I have developed a color-
technique to stratchboard, which is 
done by applying color into the 
scratches and carefully buffing any 
excess color off the black. The ap-
plication of color has developed in-
to a beautiful approach to the 
medium. Actually, I believe that this 
technique offers some of the best of 
both 'worlds' — the textures and 
detail of an etching, combined with 
the realism and beauty of color. 

I currently make my home in cen-
tral Florida near the Harris chain of 
lakes. I am a member of the Society 
of Animal Artists. I have received 
'my share' of awards — most re-
cently '88 Peoples Choice Award 
(1st Place) Ann Arbor, Michigan and 
'89 Best in Show (scratchboard) 
National Wildlife Art Show, 
Overland Park, Kansas. 

BROKEN SILENCE 

'Broken Silence' is the culmina-
tion of ideas derived from ex-
periences that I've had in the field 
as a volunteer with biologists, work-
ing on alligator research, from the 
University of Florida. While check-
ing an alligator nest, we found tur-
tle eggs laid within the same nest. 
These eggs were from a species of 
turtle called the red-bellied slider. 
I've since seen these turtles 
peacefully resting with alligators on 
logs, in various waterways. I 
learned from my biologist friends 
that alligators larger than nine feet 
in length also feed on these turtles 
in Florida (if they can catch them!). 
It is this confrontation that has in-
spired my 'Broken Silence'. 
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