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SSAR BUSINESS 

SSAR GRANTS-IN-HERPETOLOGY 

Proposals now are being accepted for 
the 1991 SSAR Grants-in-Herpetology 
Program. This program is designed to 
provide financial support for deserving 
individuals or organizations involved in 
herpetological research, education, or 
conservation. In keeping with the Soci-
ety's goal of encouraging participation of 
the broadest possible community, prefer-
ence may be given to individuals who 
might not have access to other funding 
sources. All applicants must be members 
of the SSAR, with the exception of those 
applying in the REGIONAL HERPETO-
LOGICAL SOCIETY category. Applicants 
are limited to submission of one proposal 
in one category per year. If proposals in 
any of the categories are not forthcoming, 
or judged not to be of sufficient quality, the 
funds in those categories may be trans-
ferred to other categories. Grant pro-
posals will be considered in the following 
categories: 

1. REGIONAL HERPETOLOGICAL 
SOCIETY PROGRAMS OR PROJECTS. 
Proposals may address educational pro-
jects, speaker's fees, regional research, 
defrayment of one-time-only costs, or other 
purposes that would strengthen regional 
societies. Proposals may be submitted by 
regional herpetological societies or by 
individual members and must be accom-
panied by a letter of support from the 
current president of the regional society. 

2. HERPETOLOGICAL RESEARCH 
OR EDUCATION IN ZOOS. Proposals 
may address any herpetological endeavor 
conducted in zoos, such as improvement 
of displays, husbandry, or behavioral re-
search. 

3. CONSERVATION OF AMPHIBIANS 
AND/OR REPTILES. Proposals should 
address research on species endangered  

or threatened at the state, national, or in-
ternational level, or address research on 
potentially threatened habitats or species. 
Proposals must be from individuals only 
and must be accompanied by a letter of 
supportfrom another member of the SSAR. 

4. FIELD WORK. Proposals may ad-
dress support for travel to ecological study 
sites or for survey collections. Proposals 
normally submitted in the CONSERVA-
TION or GRADUATE STUDENT RE-
SEARCH categories, but for travel (or 
field station) support, should be submitted 
here. Proposals for survey collecting are 
appropriate for this category. Proposals 
must be from individuals only and accom-
panied by a letter of support from another 
member of the SSAR. 

5. GRADUATE STUDENT RESEARCH 
IN HERPETOLOGY. Proposals may ad-
dress any herpetological research en-
deavor and may be submitted by individ-
ual graduate students only. Applications 
must be accompanied by a letter of sup-
port from the student's major advisor or 
committee chairperson. 

Each proposal must include the follow-
ing: (A) BACKGROUND AND OBJEC-
TIVES of the proposed project. (B) 
METHODS of carrying out the project. (C) 
BUDGET, which should not exceed $400. 
(D) BRIEF RESUME of the applicant or 
project coordinator. (E) LETTER OF 
SUPPORT. The proposal must be typed, 
double spaced, and must not exceed five 
pages, excluding resume and budget. 

Applicants must designate to which of 
the five categories their proposal is sub-
mitted (although the committee reserves 
the right to reassign categories). All pro-
posals must be submitted in duplicate and 
postmarked no later than 31 January 1991. 
Failure to meet the guidelines may result 
in elimination of a proposal from consid-
eration. The awards will be announced by 
1 April 1991. Successful applicants will be 
expected to submit to the SSAR a written 
report of the result of this support within a  

reasonable amount of time after the proj-
ect year is completed. They also are 
encouraged to submit the results of re-
search projects for publication in the Jour-
nal of Herpetology or Herpetological Re-
view or to present their findings at the 
annual meeting of the SSAR. Submit 
proposals or questions regard application 
procedures to: 

Darrel Frost, Chair (212-769-5852) 
SSAR Grants-in-Herpetology 

Committee 
Department of Herpetology 
American Museum of Natural History 
Central Park West at 79th Street 
New York, NY 10024, USA 

Financial contributions by SSAR mem-
bers, institutions, and other benefactors 
support this program significantly and can 
increase the number of awards in this 
program. Your tax-deductible contribu-
tion to this program will benefit directly 
meritorious research and education in 
herpetology. Contact the President of the 
SSAR for additional information on con-
tributing to the Grants-in-Herpetology 
Program. If you are employed by an or-
ganization that will match donations made 
to nonprofit organizations, please notify 
your employer that you have made a do-
nation to the Grants-in-Herpetology Pro-
gram. • 

ANNUAL REPORT 1990 SSAR 
GRANTS-IN-HERPETOLOGY 

COMMITTEE 

Committee: D. Belcher, T. Fritts, D. Frost 
(Chair), J. Johnson, M. Plummer, H. Quinn, 
E. Rundquist. 

In 1990, the Grants-in-Herpetology 
Committee made six awards in four cate-
gories: 
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Graduate Student Research: (1) Cindy 
Taylor, Department of Biological Sciences, 
Mississippi State University. Proposal 
title: The effect of oral-disc morphology 
of anuran tadpoles on grazing selectivity 
of algae." Award: $300.00; (2) Calvin 
Porter, Department of Biology, Texas 
Technological University. Proposal title: 
"Containment of transposable elements 
in unisexual lizards." Award: $300.00. 

Fieldwork: (1) Philip Robakiewicz, De-
partment of Ecology and Evolutionary 
Biology, University of Connecticut. Pro-
posal title: "Physiological and behavioral 
correlates of aggression in the dart-poi-
son frog, Dendrobates pumilio Schmidt." 
Award: $300.00; (2) Stephen M. Secor, 
Department of Biology, UCLA. Proposal 
title: "Foraging mode as a determinant of 
energy expenditure in desert snakes." 
Award: $300.00 

Regional Society: Virginia Herpetol-
ogical Society (Joseph C. Mitchell and 
Kurt Buhlmann). Proposal for support of a 
promotional poster for the Virginia Her-
petological Society. Award: $300.00. 

Conservation: Stephen Nyman, De-
partment of Zoology, University of Rhode 
Island. Proposal title: "A comparative 
study of surface activity, movements, and 
microhabitats of the Larch Mountain 
Salamander, Plethodon vehiculum." 
Award: $300.00. • 

HR PERSONNEL CHANGES 

There have been two changes in Herp 
Review staff during 1990. Alvin Braswell 
of the North Carolina State Museum of 
Natural Sciences resigned as Section 
Editor for Geographic Distribution, after 
ably serving in that position for almost 
three years. We thank Alvin for the out-
standing job he has done as Section Edi-
tor, a job which requires abundant corre-
spondence with authors, skillful editing, 
and, oftentimes, many hours in the library 
checking records. Geographic Distribu-
tion records now should be sent to either 
of the new Section Editors, Joseph T. 
Collins or Darrel Frost (see inside front 
cover). 

In 1990, Raymond J. Stein, HR Adver-
tising Manager for the past seven years, 
resigned from this position. During his 
tenure, Ray did an exceptional job of 
working with our advertisers, serving as 
liaison between advertisers and the edi-
tor, and maintaining the booksforthis very 
important aspect of our publication. All 
matters concerning advertisements in HR 
now should be sent to the new Ad Man- 

ager, Elizabeth Johnson, at the New Jer-
sey Field Office of the Nature Conser-
vancy (see inside front cover). 

The Society (and the Editor!) extend 
their gratitude to Alvin and to Ray for 
their years of service and wish them 
well in their future endeavors. We also 
thank Joe Collins and Liz Johnson for 
assuming their respective duties. • 

DESK TOP UPDATE 

This issue of Herpetological Review is 
the first to have been "typeset" and com-
posed entirely by desk top publishing. 
The groundwork for this advance was laid 
by George Pisani, who experimented with 
the technology over the past few issues. 
Tom Tyning served as Desk Top Manag-
ing Editor for this issue, and Christine L. 
Dwyer, Robert W. Hansen, and Carole L. 
Hom converted typed copy to disk. 
Through the volunteer efforts of these 
SSAR members, a significant amount of 
money is being saved. This will enable us 
to publish a larger number of pages on a 
regular basis, thus reducing turnaround 
time for manuscripts. 

NEEDS. 1. The more volunteers key-
stroking manuscripts onto disks, the less 
tedious it is for each volunteer. If any 
readers have a Macintosh, can use Micro-
soft Word 4.0 (or similar software), are 
willing to keystroke a few pages per month 
onto disk, and are willing to give this a high 
priority (i.e., begin keystroking shortly af-
ter receiving a manuscript from the edi-
tor), please contact the editor [phone (216) 
368-3558 (work) or (216) 354-1430 
(home)]. 2. Authors should make every 
effort to submit their manuscripts on 
Macintosh disks, preferably in Microsoft 
Word. Other formats may be acceptable; 
for specific information, call Desk Top 
Managing Editor Tom Tyning at (413) 
443-9201 (work) or (413) 442-2165 
(home). • 

CALL FOR STUDENT PROPOSALS 

The Gopher Tortoise Council is seek-
ing proposals from undergraduates and 
graduate students who are planning or 
actively conducting research on the go-
pher tortoise (Gopherus polyphemus), its 
habitat, or its burrow commensals. A 
maximum of $500.00 is available. 

Proposals should be no more than four 
typed, double spaced pages and should 
include a description and justification for  

the research, a budget indicating how the 
money will be spent, and a brief bio-
graphical sketch. 

Proposals should be submitted to Dr. 
Bob Herrington, Student Awards Coordi-
nator, Department of Biology, Georgia 
Southwestern College, Americus, GA, 
31709, USA. (912) 928-1617. • 

1991 SSAR MEETING 

The 1991 meeting of the SSAR will take 
place 7-11 August at Pennsylvania State 
University, University Park, PA. Contact: 
Dr. Linda R. Maxson. Further information 
will appear in the December issue of Herp 
Review. • 

NEWSNOTES 

COLLECTIONS TRANSFERRED TO 
FLORIDA MUSEUM OF NATURAL 

HISTORY 

The Herpetology Division of the Florida 
Museum of Natural History in Gainesville, 
Florida has acquired part of the library of 
Archie F. Carr, consisting of nearly 4,400 
reprints on herpetological subjects other 
than sea turtles (his sea turtle library is 
housed at the Archie Carr Center for Sea 
Turtle Research, Zoology Department, 
University of Florida). The division has 
also acquired the specimen collection and 
library of Lewis D. Ober, retired professor 
in the Department of Biology, Miami-Dade 
Community College North Campus (7,300 
specimens; 1,850 reprints, journal num-
bers, and books). The major emphasis of 
the Ober Collection is the West Indies. • 

MEETINGS 

WILDLIFE 2001: POPULATIONS 

Wildlife 2001: Populations is an inter-
national conference intended for research 
workers and agency personnel whose 
interests are the science, conservation, 
and management of vertebrate popula-
tions (exclusive of fish and primates). 
Papers will assess the state of the art and 
set the agenda for applied wildlife popula-
tion work on the verge of the 21st century. 
It is a followup of the highly successful 
Wildlife 2000, which emphasized habitat 

' modelling, and a companion publication 
will be produced. 

The conference will be held 29-31 July 
1991, at the Oakland Airport Hilton Hotel 
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in Oakland, California. This hotel is a low-
rise hotel with outside courtyards and 
gardens, and is away from the downtown 
area, within a mile of the Oakland Airport. 
Free parking and free shuttle buses to the 
airport and rapid transit (BART) give easy 
access to the greater San Francisco Bay 
Area. 

Morning general sessions, with chairs, 
will be: Methods, Gary White; Modelling, 
Carl Walters; and Threatened Species, 
Kathy Rails. Afternoon sessions include: 
Small Mammals, Lloyd Keith; Marine Mam-
mals, Chuck Fowler; Waterfowl, Doug 
Johnson; Overabundant Populations, Fred 
Wagner; Herps, Norman Scott; Large 
Herbivores, Fred Bunnell; Game Birds, 
John Roseberry; Seabirds, David Nettle-
ship; Passerine Birds, Barry Noon; Large 
Carnivores, Maurice Hornocker; Raptors, 
Stan Temple; and Furbearers, Bill Clark. 

Initial sponsors include the Bay Area 
Chapter of The Wildlife Society, and De-
partment of Forestry and Resource Man-
agement, University of California. 

For further information contact the con-
ference organizers, Dale McCullough 
(415) 642-8462 or Reg Barrett (415) 642-
7261, Dept. of Forestry and Resource 
Management, 145 Mulford Hall, Univer-
sity of California, Berkeley, CA 94720, 
USA (Fax 415/643-5438). • 

CALL FOR PAPERS 

1991 IHS 

The 1991 International Herpetological 
Symposium on Captive Propagation and 
Husbandry (IHS) will be hosted by the 
Pacific Northwest Herpetological Society 
and will be held in Seattle, Washington. 
The meeting will be held 20-23 June, at a 
location to be announced. 

Program Chair for this meeting is Dr. 
Richard Ross. Any herpetologist wishing 
to present a paper or lead a workshop at 
this meeting should contact Dr. Ross at: 
The Institute for Herpetological Research, 
PO Box 2227, Stanford, CA 94305, USA. 
Tel: (415) 941-4595 (day, Pacific Time). 
The deadline for submission of abstracts/ 
titles is 1 January 1991. • 

CONFERENCE ANNOUNCEMENT 

The 6th Annual Meeting of the Society 

for the Preservation of Natural History 
Collections will be hosted by the Cana- 

dian Museum of Nature in Ottawa, 6-11 
May 1991. The program will include: 
council and committee meetings, techni-
cal sessions and tours (6 May), a three-
day annual conference (7-9 May), and a 
two-day training workshop on "Practical 
Approaches to Preventive Conservation 
for Canadian Natural History Collections" 
given by the Canadian Conservation In-
stitute (10-11 May). 

For information, contact: G. R. Fitzger-
ald, Canadian Museum of Nature, Earth 
Sciences (Paleobiology), P.O. Box 3443, 
Station D, Ottawa, Ontario, KIP 6P4, 
CANADA. 	 • 

REGIONAL SOCIETIES 

ADDRESS CHANGES 

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

Herpetological Association of 
Zimbabwe 

c/o Alice Lane 
Avondale, Harare 

Zimbabwe 
AFRICA 

Herpetological Society of Cyprus 
P. O. Box 2133 

Paphos, CYPRUS 

Pacific Northwest Herpetological 
Society 

P. 0. Box 70231 
Bellevue, WA 98007, USA 

Southwestern Herpetologists Society 
P. 0. Box 7469 

Van Nuys, CA 91409, USA 

Society officers are encouraged to for-
ward to the SSAR Regional Society Liai-
son (see inside front cover of HR) any ad-
dress 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. • 

LEGISLATIVE ALERT 

This column is produced by the SSAR Con-
servation Committee to alert members of the 
herpetological community to recent and pro-
posed regulatory changes involving reptiles and 
amphibians. We encourage SSAR members to 
notify us of any significant changes in state, 
national, or international conservation laws as 
they relate to these animals. For further details 
about any of the following, or to report additional 
changes, please contact Kurt Buhlmann, SSAR 
Conservation Committee, Go Virginia Natural 
Heritage Program, Department of Conserva-
tion, 203 GovernorStreet, Richmond, VA 23219, 
USA. 

The following final and/or proposed list-
ings and regulations have been announced 
by governmental regulatory agencies. 
Pertinent Federal Regisater 90 citations 
are given for U.S. notices. 

U.S. 	Gopherus agassizii (desert tor- 
toise), Mojave population only; final rule, 
Listed as Threatened [FR 55(63):12178-
12191, 4/2/90] 

The Mojave population covered by this 
rule includes all tortoises north and west of 
the Colorado River in CA, southern NV, 
southwestern UT, and northwestern AZ. 
Present status is chiefly the result of habi-
tat destruction and degradation as a result 
of development, agricultural conversion, 
grazing and off-road vehicle use. The 
continued existence of this population also 
is threatened by illegal collection, an up-
per respiratory disease, excessive preda-
tion of juvenile tortoises by common ra-
vens, and other factors. 

U.S. 	Phrynops hogel (Brazilian = 
Hoge's sideneck turtle); proposed as En-
dangered [FR 55(80):17469-17473, 4/25/ 
90] 

This rare chelid is native to the Rio 
Paraiba and Rio Itapemirim drainages in 
southeastern Brazil. Extensive deforesta-
tion in the past 20 years has left the banks 
and marshes of both drainages unsuit-
able for freshwater turtle habitation and re-
production. Recent field collections have 
failed to find any juveniles. 

U.S. 	Trachemys scripta callirostris 
(Colombian slider = South American red-
lined turtle); proposed as Endangered [FR 
55(80:17469-17473, 4/25/90] 

This subspecies was once common in 
Caribbean drainages in northern Colom-
bia and northwestern Venezuela, but 
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habitat destruction from burning, develop-
ment, and conversion fpr petroleum facili-
ties may have extirpated many popula-
tions. Adults, eggs and hatchlings are 
exploited for human consumption and the 
pet trade. 

U.S. Trachemys steJnegerl malonel 
(Inagua Island turtle); proposed as En-
dangered [FR 55(80)1 7469-17473, 4/25/ 
90] 

This subspecies of central Antillian ter-
rapin inhabits only Great Inagua Island. 
Threats to its freshwater habitat include 
consumption of fresh water by an expand-
ing human population and the possible 
expansion of solar salt processing opera-
tions. 

U.S. 	Trachemys terrapen fells (Cat 
Island turtle); proposed as Endangered 
FR 55(80):17469-17473, 4/25/90] 

This emydid occurs only in freshwater 
ponds on Cat Island in the Bahamas. All 
but one known site have been degraded 
by agricultural burning or excessive hu-
man use, and the total population appears 
to have dwindled. 

The SSAR Conservation Committee has 
notified the USFWS that Seidel (1988) 
formally sank this taxon, which he be-
lieved to represent an introduction of T. 
terrapen from Jamaica. 

U.S. 	Cnemidophorus vanzoi (Maria 
Island ground lizard); proposed as En-
dangered [FR 55(80):17469-17473, 4/25/ 
909] 

Now restricted to the islets of Maria 
Major and Maria Minor, off St. Lucia, this 
teiid was probably extirpated by intro-
duced rats and mongooses from the main-
land of St. Lucia before specimens could 
be documented. Fewer than 1000 indi-
viduals are believed to remain on 30 acres 
of habitat. 

U.S. 	Boiga irregularis (brown tree 
snake); importation or shipment prohib-
ited without permit (4/25/90) 

The USFWS has added this non-indige-
nous colubrid to its list of injurious live 
reptiles. Importation, acquisition or trans-
portation of any live specimens or eggs 
between the continental U.S., the District 
of Columbia, Hawaii, Puerto Rico, the 
Northern Mariana Islands or any territory 
or possession of the U.S. is prohibited. 
Introduced brown tree snakes on Guam  

have resulted in a precipitous decline in 
the endemic avifauna of the island and 
also pose other detrimental effects to ag-
riculture and human health and safety. 

U.S. 	Liophus ornatus (Maria Island 
Snake); proposed as Endangered [FR 
55(80):1 7469-1 7473, 4/25/90] 

Extirpated from St. Lucia for most of the 
twentieth century, presumably by intro-
duced rats and mongooses, this small 
snake is now restricted to the adjacent 
islet of Maria Major, where as few as 100 
individuals may survive. 

Florida Commercial Sale of native rep-
tiles and amphibians or products thereof; 
permit required. 

In an attempt to monitor the commercial 
trade in the state's native herpetofauna 
(both as pets and as consumptive prod-
ucts), the Florida Game and Fresh Water 
Fish Commission will require all dealers to 
obtain a no-cost permit and to prepare 
periodic reports documenting sales of 
native amphibians and reptiles and their 
parts. 

Dale R. Jackson, Chair 
SSAR Conservation Committee 	• 

FEATURES 

THE STATUS AND DISTRI- 
BUTION OF THE HELLBEN- 
DER, Cryptobranchus alle- 

ganiensis IN OHIO. 

Barton (1812) provided the first account 
of the hellbender in Ohio when he re-
ported it from the Muskingum, Miami, and 
Scioto Rivers. Kirtland (1838) correctly 
said that it is found in all the tributaries of 
the Ohio but not in those of Lake Erie." By 
1985 hellbenders had been reported from 
48 localities in Ohio representing all the 
major systems draining into the Ohio River. 
These localities are represented by less 
than 70 specimens. Most of the records 
were obtained by fishermen or were col-
lected incidentally to some other effort 
such as seining or bait collecting. Other 
than locality records, there is little informa-
tion available on hellbenders in Ohio. In 
an effort to determine the status and dis- 

tribution of hellbenders in Ohio, the Ohio 
Department of Natural Resources funded 
the present study so that an effective 
management plan could be prepared for 
this species. 

METHODS AND MATERIALS 

Microhabitat requirements of hellben-
ders were first determined by visiting lo-
calities where specimens had been most 
recently collected. All of the known locali-
ties within the state were subsequently 
explored, and a systematic study of all 
topographical maps was undertaken to 
identify suitable habitats. Every stream 
with a watershed of 260 square km (100 
sq. mi) or greater was checked, except for 
the largest rivers where the silt load and 
depth made work impossible. 

The most productive habitat included 
riffle areas 60 cm or less in depth with 
large, flat slabs of rock on a substrate of 
sand or gravel. No animals were found 
under any rocks that were less than ca. 50 
cm in diameter nor were any animals 
found under objects other than rocks. We 
never found more than one hellbender 
under a single slab although on one occa-
sion a hellbender and a mudpuppy were 
found in separate compartments under a 
1 rn diameter slab. 

In unfamiliar watersheds we began in 
the headwater regions and worked our 
way down stream until sufficient flow and 
suitable habitat was found. One tech-
nique that was found to be particularly 
useful was studying topographical maps 
in search of places where a stream took a 
sharp turn against a hill. The logic that a 
stream cutting into a hill caused slabs to 
tumble into the stream bed proved useful 
as often this was the only place where 
rocks could be found in a particular stream. 

An attempt was made to locate hellben-
ders utilizing electroshocking apparatus 
according to a method described by Wil-
liams, Gates and Hocutt (1985). How-
ever, we were unable to successfully 
reproduce their efforts and this technique 
was abandoned during the final year of the 
project. 

Temperature, pH, and general stream 
conditions were noted at each locale. Slab 
rocks were systematically turned, begin-
ning at the downstream end of an area. 
Slabs were turned into the current when-
ever possible so that silt would be carried 
away. Ordinary cotton work gloves al-
lowed a better grip on larger rocks and 
hellbenders as well. 

Total length (Fig. 1) and standard length 
were recorded for each animal using an 
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ordinary transparent plastic thistle seed 
bird feeder. This provided restraint with-
out stressing the animal. During the 
breeding season (August to mid-Octo-
ber) the area surrounding the vent of the 
male becomes greatly enlarged. This 
was the only time when animals could be 
accurately sexed. The general condition 
of the animal was noted including distinc-
tive scars and missing limbs and parts of 
limbs. Each animal was tagged with a 
numbered Floy T-tag through the dorsal 
fin of the tail. It was then released back 
into the stream usually next to the rock 
where it was captured. 

RESULTS 

One hundred twenty-one animals were 
tagged over the course of this study (Fig. 
1). Eighty were captured or recaptured 
during the breeding season and could be 
reliably sexed. Sixty-two of the animals 
were males and 18 were females. This 
unbalanced ratio in favor of males is 
similar to other findings in the east. In 
Pennsylvania, for example, Smith (1912) 
reported a male : female ratio of 2:1 to 
3:1, and Hillis and Bellis (1971) reported 
a 1.58:1 ratio. Males averaged 51.2 cm 
in total length while females averaged 
51.7 cm. 

Animals were found in streams where 
the water temperatures ranged between 
0° C and 33° C. The pH was between 6.0 
and 9.2 while water clarity ranged from 
opaque to clear to a depth of 1 m. 

Most of the new populations (Fig 2) 
were discovered during 1988 subsequent 
to the preparation of Salamanders of 
Ohio (Pfingsten and Downs 1989). The 
1988 discoveries were directly attribut-
able to the effects of the drought that 
year. Not only were streams shallower 
and narrower as a result of the drought, 
but the silt reduction and clarity made it 
possible to work in streams where even 
brief summer showers ordinarily kept 
them too turbid to work. In addition, water 
temperatures were unusually high in 
1988. A young male was found in water 
at 33° C. This is close to the upper limits 
of temperatures reported in nature for 
this species (Nickerson and Mays 1973) 
and close to the critical thermal maxi-
mum for the species (Hutchison et al. 
1973). 

In an attempt to estimate population 
density in the West Fork of Little Beaver 
Creek we tagged 54 animals in a 120 m 
long riffle during 16 visits to the area. 
Eight animals were recaptured and one 
of these was recaptured a second time. 

The interval between capture and re-
capture ranged from 40 days to 358 
days. All recaptures were made in the 
immediate vicinity of the original cap-
ture. Because of the small number of re-
captures, no estimate of population size 
was made. 

On two visits in August 1987, this riffle 
was worked with a crew of 6 - 9 people. 
Almost every rock in that stretch of stream 
was turned and it was felt that nearly 
every animal in the riffle was captured. 
On the first visit we captured 11 animals 
and on the second we found 10. At least 
on these occasions the density was ca. 
one animal for every 350 sq. m of riffle. 

There are no records or literature ac-
counts of hellbenders being captured 
during the coldest part of winter in the 
northern part of their range. It was de-
cided that if good weather occurred an 
attempt would be made to find some 
hellbenders. On 23 December 1986 it 
was sunny and calm and the air tem-
perature was 7° C. Previous to this 
there had been several days of subfreez-
ing temperatures. The West Fork of the 
Little Beaver Creek was low, clear and 
0°C. Ice had formed along the shoreline 
and quiet areas of the stream and small 
chunks of ice and slush covered most of 
the flowing surface of the stream. A 
large male (TL=58 cm) was found curled 
under a rock slab in the center of the 
riffle. When removed from the water, he 
was so stiff that it took several minutes 
to straighten him out so that he would fit 
into the measuring tube. 

The largest hellbender found was a 
male with a total length of 63 cm. When 
captured, on 27 September 1986, the 
animal was placed in a bucket. Within a 
few minutes it regurgitated a complete 
frog skeleton. The skeleton was in per-
fect condition an no flesh remained on 
the bones. Total length of the skeleton 
was 255 mm, and was most likely that of 
a bullfrog, Rana catesbeiana. Bullfrogs 
and the green frog, Rana clamitans, are 
common in the area. There are no 
literature accounts of frogs being eaten 
by hellbenders in the wild although they 
are known to take frogs in captivity (Smith 
1907). 

The only complete hellbender nest re-
ported for Ohio was discovered on 21 
September 1986 (photo in Salaman-
ders of Ohio, Pfingsten and Downs 
1989). The nest contained ca. 250 
eggs, was found under a slab measur-
ing 132 cm x 74 cm x 21 cm, and 
appeared to have an opening on the 
downstream side of the rock.. The rock  

was partly out of the water and within one 
meter of the shore. At that point the main 
flow of the stream was along the shore-
line. The depth of the egg cavity underthe 
slab was 38 cm and it was ca. 35 cm in 
diameter. A large male (TL=54 cm) was 
lying on the bottom of the cavity beneath 
the egg mass. When the male was cap-
tured and placed in the bucket, four eggs 
were expelled from the gill slits indicating 
that he had been cannibalizing the egg 
mass. Slightly more than half of the eggs 
were fertilized and had developing em-
bryos. They appeared to be similar to the 
18 day embryos shown by Smith (1907). 

Twenty-five percent of all the animals 
we saw had some sort of injury. Eighty 
percent of the injuries involved missing 
toes, feet and limbs. Other injuries in-
cluded scrapes to the top of the head, 
gashes to the flanks and tail and at least 
one had scars on the snout and face which 
looked like the bite from another hellben-
der. 

Nickerson and Mays (1973) reported 
than many injuries may be caused by 
canoes as they strike rocks during periods 
of low flow. In Ohio, however, the injuries 
were apparent in all populations including 
those f rom streams which are too small for 
canoeing. Animals with fresh wounds 
were seen only during August and Sep-
tember and may have been the result of 
battles during the breeding season. 

DISCUSSION 

No animals were found west of the Scioto 
River except for Scioto-Brush Creek. 
Further, no animals were found in the 
Ohio River, a result that was not unex-
pected. The completion of the high dam 
projects in 1965 raised the level of the 
river ca. 3 m, eliminated all riffle areas, 
and changed the environment from that of 
a river to one resembling a lake. 

No larvae were found during the study. 
The rather unusual population structure of 
hellbenders is weighted heavily towards 
old adults. Because of their longevity of 
30 or more years (Taber et al. 1975), low 
population density, and lack of natural 
predators as adults, there are few re-
placement young needed in the popula-
tion. The rarity of larvae has been re-
ported by Swanson (1948), Hillis and Bellis 
(1971), and Taber et al. (1975). Larvae 
are either occupying some yet unknown 
microhabitat or more likely are so few in 
number that they remain virtually unde-
tected. 

There are fewer than 200 hellbenders 
recorded in Ohio. This is due in part to 
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Figure 1. Total length of Cryptobranchus alleganiensis tagged in Ohio between 
1 September 1985 and 1 November 1988 (N = 121). 

Figure 2. Distribution of Cryptobranchus alleganiensis in Ohio. Circles represent 
populations known prior to 1985. Solid circles indicate a voucher specimen is available 
whereas open circles indicate the lack of voucher specimens. Solid triangles indicate 
localities where animals were tagged during this study. Open triangles indicate a verified 
population but no animal was tagged. 

their very secretive nature as well as to 
their low population density. Higher den-
sities may have been common in Ohio 
before the land clearing and resulting silta-
tion of streams by European settlers. 

While the present study provides data 
on the Ohio distribution of hellbenders, 
little information exists about nests, eggs, 
larvae, population densities, and migra-
tion patterns within a stream. The Ohio 
Department of Natural Resources has 
recently revised its endangered species 
list. Ohio now joins Illinois, Indiana, and 
Maryland (Pisani 1976) in affording pro-
tection to the helibender as an endan-
gered species. 

ACKNOWLEDGMENTS 

tacea, and crustacea of Ohio. 2nd Ann. 
Rept., Geol. Sur. Ohio. 159-200. 

Nickerson, M. A. and C. E. Mays. 1973. 
The Hellbenders. Milwaukee Public 
Mus. Publ. in Biol. and Geol. No. 1. 106 
pp. 

Pfingsten, R. A. and F. L. Downs, eds. 
1989. Salamanders of Ohio. Ohio Biol. 
Surv. Bul. New Series Vol. 7 No. 2 
xx+315 pp. +29 pls. 

Pisani, G. R. 1976. Endangered and 
Threatened Amphibians and Reptiles 
in the United States. Compiled by Ray 
E. Ashton, Jr. Soc. Study Amphibs and 
Rep. Misc. Pub. no. 5, 65 pp. 

Smith, B. G. 1907. The life history and 
habits of Cryptobranchus alleganien-
sis. Biol. Bull. 13:5-39. 

Smith, B. G. 1912. The embryology of 
Cryptobranchus alleganiensis, includ-
ing comparisons with some other ver-
tebrates. I. Intro; the history of the egg 
before cleavage. J. Morph. 23:61-157. 

Swanson, P. L. 1948. Notes on the 
amphibians of Venango County, Penn-
sylvania. Amer. Mid. Nat. 40:362-371. 

Taber, C. A. , R. F. Wilkinson Jr., and M.S. 
Topping. 1975. Age and growth of 
Hellbenders in the Nianqua River, 
Missouri. Copeia 1975(4): 633-638. 

I would like to thank Robert Jaeger, 
Raymond Semlitsch and two anonymous 
referees for their review of an earlier ver-
sion of the manuscript and Fran Baran, 
Ken Latkovic, Joyce Murphy, and two 
anonymous referees for reviewing this 
version. For help in the field I would like to 
thank Linda Beebe, Tad Chrismiller, Bud 
DeWillie, Floyd Downs, Ken Fritz, Mike 
Greenlee, Chris Ingersol, Andy, Eric, Mike, 
PaulJr., and PaulJohanni, Orion Johnson, 
Pete Joniak, Sam Leach, Rich Nielson, 
Paul Oswald, Erik, Joan and Laura Pfing-
sten, Al Reinke, Chris Reinke, Al Root, 
Dave Ross and Merrill Tawse. Financial 
support for this work was provided by the 
Ohio Department of Natural Resources 
with non-game wildlife tax checkoff funds. 

LITERATURE CITED 

Barton, B. S. 1812. Memoir concerning an 
animal of the class of reptiles or am-
phibians which is known in the United 
States by the names of alligator and 
helibender. Privately printed for the au-
thor in Philadelphia by Griggs and Dick 
inson, Printers. 26 pp, 1 pl. 

Hillis, R.E. and E. D. Bellis. 1971. Some 
aspects of the ecology of the hellben-
der, Cryptobranchus alleganiensis al-
leganiensis in a Pennsylvania stream. 
J. Herpetol. 5(3-4): 121-126. 

Hutchison, V. H., G. Engbretson, and D. 
Turney. 1973. Thermal acclimation 
and tolerance in the hellbender, Cryp-
tobranchus alleganiensis. Copeia 
1973(4): 805-807. 

Kirtland, J. P. 1838. A catalogue of the 
mammalia, birds, reptiles, fishes, tes- 

50 	Herp Review 21(3), 1990 



Table 1. Clutches of eggs laid by Chelodina siebenrocki in 
captivity. Sizes in mm - Mean ± Standard Deviation (Range). 

Clutch Eggsn  Length Width 

1 11 37.7 ± 0.67 31.0 ± 0.29 
(36.3 - 38.3) (30.7 - 31.7) 

2 16 

3 19 35.6 ± 1.05 28.3 ± 0.52 
(33.8 - 37.4) (27.4 - 29.3) 

4 14 32.9 ± 0.76 27.9 ± 0.47 
(31.6 - 34.3) (27.2 - 29.0) 

Williams, R. D., J. E. Gates, and C. H. 
Hocutt. 1981. An evaluation of known 
potential sampling techniques for the 
hellbender, Clyptobranchusalleganien-
sis. J. Herpetol. 15(1): 23-27. 
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REPRODUCTIVE DATA ON 
THE CHELID TURTLE 
Chelodina siebenrocki 
FROM NEW GUINEA 

Chelodina siebenrocki Werner 1901 is 
a poorly-known snakeneck chelid turtle 
that occurs only in the southern coastal 
swamps of the island of New Guinea. It is 
most closely related to the northern Aus-
tralian species Chelodina rugosa (Rhodin 
and Mittermeier 1976). The only informa-
tion available on the morphology, natural 
history, and reproduction of C. sieben-
rocki is presented in Rhodin and Mitter-
meier (1976). They document the only 
recorded data on clutch and egg size for 
the species. Data were reported from two 
egg clutches, comprising 4 and 17 eggs, 
with egg size averaging 36.1 x 28.9 mm in 
the smaller clutch, and 35.0 x 28.3 mm in 
the larger clutch. Since then, we have 
observed four more egg clutches laid in 
captivity by two female C. siebenrocki. 
These observations were made in our 
respective collections of turtles kept in 
indoor facilities in northeastern United 
States (see Table 1 for summary). 

One female (carapace length 255 mm, 
body mass 2.5 kg) from the vicinity of 
Daru, Western Province, Papua New 
Guinea laid a single clutch of 11 eggs (see 
Table 1 - Clutch 1). These eggs had an 
average mass of 20.5 ± 0.47 gm (mean ± 
S.D.). The 11 eggs were deposited over 
19 days and were laid at the following 
intervals (day number:eggs laid): 1:2, 2:2, 
5:1, 8:1,10:1,11:1, 15:2, 19:1. Egg-laying 
occurred in late June through early July 
1977, after obtaining the specimen from 
the wild in April 1977. No hatchlings re-
sulted. 

A second female (carapace length 261 
mm) from the vicinity of Merauke, Irian 
Jaya, Indonesian New Guinea laid three 
clutches of 16, 19, and 14 eggs respec-
tively (see Table 1 - Clutches 2, 3, and 4). 
The clutch of 16 was laid in April 1988, 2 
eggs hatched 6 months later in October 
after incubation at 29°C in damp vermicu-
lite. The clutch of 19 was laid in April 1989, 
of which 2 eggs hatched 5 months later  

(measurements of one hatchling at age 
ca. 1 month with egg caruncle still pres-
ent: carapace length 37.5 mm, width 27.0, 
depth 13.7, head width 11.3). The clutch 
of 14 was laid in September 1989, sug-
gesting the potential of a two-clutch laying 
season, and 10 hatchlings resulted only 3 
months later. 

Egg sizes of the various species of Ch-
elodina have not previously been com-
pared, except for the work by Legler (1985) 
where he compares C. "expansa" (a ge-
neric grouping including C. expansa, C. 
rugosa, and C. obbnga)with C. "longicollis" 
(a generic grouping including C. 
longicollis,C.novaeguineae, and C. 
steindachneri). We have compared our 
data on egg length and width for C. sieben-
rockiwith data from the literature for other 
species of Chelodina (Table 2 and Figure 
1). Of note is that C. siebenrocki eggs fall 
at the upper end of the size spectrum, 
most similar in size to the other large 
species C. expansa and C. rugosa. Also 
of interest is the separate clustering of 
smaller eggs in the smaller species C. 
longicollis and C. steindachneri. The 
eggs of C. parkeri and C. oblonga are 
somewhat intermediate-sized between 
Legler's two "generic" groupings, with C. 
parkeri also being differentiated by having 
slightly more spherical eggs than all the 
other Chelodina species. 
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Chelodina parkeri , a new species of 
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Table 2. Average length and width of eggs for various species of Chelodina . CLMaX = Maximum carapace length 
(mm). Values: Mean ± Standard Deviation (Range) (mm). 

Species CLMaX Eggs, Length Width Reference 

C. siebenrocki 290 64 35.2 ± 1.70 28.7 ± 1.10 Present Study, 
(31.6 - 38.3) (27.2 - 31.7) Rhodin and Mittermeier 1976 

C. parkeri 267 13 28.7 ± 3.20 26.2 ± 0.80 Ewert 1985, 
(25.5 - 32.0) (24.0 - 27.0) Fritz and Jauch 1989 

C. oblonga 247 80 33.0 ± 1.30 22.2 ± 1.57 Clay 1981, Kuchling 1988 
(30.8 - 35.7) (18.1 - 24.0) 

C. rugosa 304 14 35.0 25.0 Cann 1978 

C. expansa 375 46 38.3 ± 0.30 26.8 ± 0.40 Georges 1986 
(33.5 - 41.9) (22.2 - 30.1) 

C. "expansa" 375 304 39.2 ± 3.40 27.6 ± 2.41 Legler 1985 
(30.7 - 46.9) (19.5 - 31.0) 

C. steindachneri 193 30 29.0 ± 0.94 18.4 ± 0.80 Kuchling 1988 
(27.5 - 31.0) (17.0 - 19.5) 

C. longicollis 240 154 30.3 ± 0.83 19.6 ± 0.27 Vestjens 1969, 
(21.0 - 33.8) (12.5 - 21.3) Legler and Cann 1980 

C. "longicollis" 279 282 30.9 ± 2.88 20.0 ± 1.86 Legler 1985 
(20.2 - 42.5) (15.8 - 29.1) 

24 	26 	28 	30 	32 	34 	36 	38 
	

40 
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Average Egg Length (mm) 

Figure 1. Scattergram based on data in Table 2, showing average egg length and width (bars represent 1 standard deviation) for 
seven species of Chelodina. Black dots represent "generic" groupings of Legler (1985). 
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The Diet of Amphisbaena 
darwinii heterozonata 

in Argentina 

Amphisbaena darwinii heterozonata 
has a wide distribution in Argentina (Gans 
1966; Cei 1986). However, locating indi-
viduals is difficult because they are secre-
tive. As a result, our knowledge of its 
biology is limited. Information about the 
diet of A. d. heterozonata found near 
Buenos Aires was published by Gallarde 
(1967, 1977). The present report de-
scribes stomach contents for a popula-
tion from near the northwestern distribu-
tional limit of the subspecies. 

Amphisbaenids were captured during 
two days (26 specimens between 1100 
and 1500 h on 5 May 1983, and 27 be-
tween 0900 and 1100 h on 6 May 1983) 
by walking behind a caterpillartractor that 
cleared a section of dry woodland at Finca 
San Javier, Anta Department, Salta prov-
ince, Argentina (25° 05' S; 54° 10' W). 
The sampled area totaled one hectare. 
While dragging grass and shrubs the 
machine also removed a ground layer of 
about 15 cm thickness. This activity dis-
turbed the habitat of snakes, lizards, and 
amphisbaenids that rapidly fled or were 
captured. All specimens were formalin-
fixed in the field. Snout-vent lengths 
ranged between 110 and 212 mm (X= 
174.2 mm; SD =28.52). Their size homo-
geneity prevented division into age-class 
intervals. Sexes were not discriminated. 

Dietary analysis through dissection was 
based upon the 39 specimens whose 
digestive tracts were not mutilated by the 
tractor. Food items were classified to 
family level whenever possible. The 
number and frequency of each food cate-
gory was estimated. Volumetric data 
were excluded because the fragmenta-
tion of ingested organisms prevented 
direct measurement. 

Stomachs ranged from nearly empty in 
two specimens to a maximum of 47 ter-
mites in another. The quantity of matter 
present in the intestines was also quite 
variable, and usually mud-like. Isoptera 
and Coleoptera in the hind gut were rec-
ognizable by the presence of their undi-
gested mandibles; however, a more com-
plete analysis of the intestinal contents 
was not possible, as only chitinous, di-
gestion-resistant parts remained. Sto-
machs and intestines of 30 specimens 
contained grains of sand. 

The main component of the diet was 
termites (Isoptera), by number as well as  

frequency (Table 1). The worker and sol-
dier castes jointly accounted for 92.7% of 
discrete elements consumed; one speci-
men had also eaten a physogastric queen 
from the colony. Thus, the presence in the 
diet of alternative components was very 
low, even including the vegetable matter. 

Gallardo (1967, 1977) identified Hymen-
optera (ants), Orthoptera, and Coleoptera 
adults, and larvae of Lepidoptera in the 
diet of Amphisbaena darwinii heterozo-
nata. Accordingly, Cei (1986) assigned it 
to a mainly insectivorous regime. Studies 
of prey selectivity and foraging mode for 
this species are unknown. Its strong 
dentition, typical of all amphisbaenids, 
suggests that it could also prey upon small 
vertebrates. A larger sympatric species, 
A. camura, ate lizards and rats in the labo-
ratory, tearing them (Gans 1966). 

The diet of this sample of A. d. heterozo-
nata showed low diversity. Insects were 
the only arthropods eaten, with a clear pre-
ponderance of termites. The plant materi-
als ingested were assumed to be acciden-
tally consumed, because they were frag-
ments of withered leaves and twigs, with-
out much nutritional value. 

The consumption of diverse food items 
(the "generalist" condition) characterizes 
a wide range of lizards (e. g., Pianka 1986; 
Armas et al. 1987; Duellman 1987; Vega 
et al. 1988). Published accounts on Am-
phisbaena are thus far too scarce for accu-
rate comparisons. Available data on the 
diet of A. d. heterozonata in two different 
and distant geographic regions (Gallardo 
1977; this paper), however, suggest the 
strategy of a generalist-opportunist. The 
high preponderance of termites found in 
our sample seems related to the social 
habits of these insects, allowing for the 
consumption of many individuals when the 
colony is discovered, rather than a spe-
cialization by this species of amphisbaenid. 
The nature of the food items, as well as the 
sand and the type of plant parts ingested, 
suggest that food was obtained in under-
ground galleries or in the sub-stratum, 
under leaf litter or logs. 
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Table 1. Stomach contents of Amphisbaena darwinii heterozonata. Total number of 
each food type eaten is given, as well as the mean per individual specimen. Absolute 
frequency indicates number of amphisbaenids that contained at least one individual of 
the respective category. 

Categories 	 Number 
X 

(N=39) SD 
Absolute 
Frequency 

lnsecta 
Isoptera (adults) 404 10.36 12.57 33 

Coleoptera 
Scarabaeidae (larvae) 4 0.10 0.38 3 
Elateridae (larvae) 1 0.03 0.16 1 
Polyphaga (larvae) 2 0.05 0.22 2 

Dermaptera (adults) 1 0.03 0.16 1 
Diptera 

Brachycera (adults) 1 0.03 0.16 1 
Lepidoptera (larvae) 1 0.03 0.16 1 
Insecta unidentified (adults) 1 0.03 0.16 1 
Pupae unidentified 1 0.03 0.16 1 
Eggs unidentified 14 0.36 1.20 4 

Plant Matter 
Root fragments 2 0.05 0.22 2 
Little leaves 3 0.08 0.27 3 
Pieces of twig 1 0.03 0.16 1 

Total 436 

CANNIBALISM IN TWO 
SPECIES OF ARBOREAL 
PITVIPER, Trimeresurus 
wagleri AND Bothriechis 

schlegelii 

Arboreal pitvipers of the genera 
Trimeresurus and Bothriechis occur in 
tropical southeastern Asia and tropical 
America, respectively. Although these 
genera are geographically isolated, they 
appear to have evolved similar feeding 
strategies. These snakes are ambush 
predators that often strike in response to 
tactile input from potential prey. Cannibal-
ism has not been reported in these spe-
cies. 

Trimeresurus wagleri is a small (ca. 
0.5 m), heavy-bodied arboreal pitviper 
from the Malaysian Peninsula, Sarawak, 
Indonesia, and the Philippines (De Rooij 
1917; Taylor 1922; Tweedie 1953). In 
captivity, this snake normally drapes itself 
over branches with the head positioned at 
midbody. The highly prehensile tail is  

usually coiled tightly around a branch, and 
the snake remains motionless. When the 
snake is touched posterior to the head on 
the side of the body, it will often strike in the 
direction of the stimulus. We presume that 
individuals act similarly in the wild. Known 
prey items of T. wagleri include birds, 
lizards, and mammals (De Rooij 1917; 
Loveridge 1946; Tweedie 1953). We have 
also observed this species eating frogs 
(Hyla sp.) in captivity. It has not been 
reported to eat snakes. 

In March 1988, three juvenile T. wagleri 
were maintained together in a 46 x 31 x 32 
cm glass aquarium furnished with 
branches. Water standing in the bottom of 
the aquarium provided humidity and the 
snakes were periodically misted with wa-
ter. Snakes 1 (unknown sex) and 3 (fe-
male) were of ca. the same size while 
snake 2 (male) was slightly smaller. 
Snakes 1 and 2 were fed newborn labora-
tory mice (Mus muscu/us) ca. every three 
weeks. Snake 3 was introduced on 8 
February 1988. On 18 March, snakes 1 
and 2 were fed one newborn M. muscu/us 
each. Snake 3 refused food. 

The snakes were in typical resting 
positions on the evening of 24 March. The 
following morning, snake 3 was missing 
and it was apparent from the size of snake 
1 that it had consumed snake 3. That 
afternoon a radiograph of snake 1 indi-
cated that snake 3 had been consumed 
tail first. Snake 1 regurgitated snake 3 on 
26 March at 2145 h. Snake 1 was misted 
on 27 March inducing a large defecation. 
On 28 March, snake 1 was seen alive at 
1245 h and was found dead at about 2100 
h. The snake was measured at that time 
(SVL = 280 mm, TL = 36 mm). 

Bothriechis schlegelii is a relatively 
slender prehensile-tailed pitviper ranging 
from northern Chiapas, Mexico, south-
ward into Colombia, western Venezuela, 
and northwestern Ecuador (Campbell and 
Lamar 1989). This species is found in a 
variety of habitats, including tropical moist 
forest, wet subtropical forest, and mon-
tane wet forest (Campbell and Lamar 
1989). It is predominantly an ambush 
predator; however, it may not be as sed-
entary as T. wagleri. Prey of this species 
includes birds, lizards, frogs, and mam-
mals (Do Amaral 1927; Alvarez del Toro 
1982). 

On 14 May 1989, an adult male (SVL 
ca. 400 mm, TL ca. 120 mm) was intro-
duced into a 46 x 31 x 32 cm glass aquar-
ium occupied by an adult female (SVL ca. 
475 mm, TL ca. 150 mm). On 17 May at 
2300 h both animals were coiled together 
on a branch above the cage floor. The 
following afternoon at 1300 h, the female 
was noticed on the cage floor in a loose 
coil, and had obviously consumed the 
male. The remains were digested posteri-
orly, indicating that the male had been 
swallowed tail first. The female was still 
alive and healthy in October 1989. 

In these cases of cannibalism, we 
hypothesize that the conspecific snakes 
were moving about the cages in the dark-
ness. The prey contacted the predators 
laterally on the body posterior to the head 
and a feeding response was initiated, 
terminating in the consumption of the con-
specific that initiated contact. Snakes 
were consumed tail first, which seems 
unusual (Greene 1976). 

Many other arboreal snakes appear to 
use the same feeding strategy as T. wagleri 
and B. schlegelii; examples are members 
of the genera Athens, Corallus,Ophrocus, 
and Chondropython (personal observa-
tions). This "tactile" ambush style of prey 
capture probably evolved independently 
in these different groups, as Greene (1979) 
concluded for several types of antipreda-
tor behaviors. Behavioral experimenta- 
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tion on the tactile-ambush feeding strat-
egy is needed to test the degree of conver-
gence among these various forms as well 
as to design captive habitats that mini-
mize cannibalism. 

ACKNOWLEDGMENTS 

E. D. Brodie, Jr., J. A. Campbell, and J. 
B. Murphy offered constructive criticism of 
an earlier draft of this paper. We thank 
Gina Jurik for typing the final draft. 

LITERATURE CITED 

Alvarez, del Toro, M. 1982. Los Reptiles 
de Chiapas. Institute de Historia Natu-
ral, Tuxtla Gutierrez, Chiapas, Mexico. 

Campbell, J. A., and W. W. Lamar. 1989. 
The Venomous Reptiles of Latin 
America. Cornell University Press, 
Ithaca, NY. 

De Rooij, N. 1917. The Reptiles of the 
Indo-Australian Archipelago II:Ophidia. 
E. J. Brill, Leiden. 

Do Amaral, A. 1927. Studies of neotropi-
cal Ophidia VII. An interesting collec-
tion of snakes from west Colombia. 
Bull. Antivenin Inst. of Am. 2:44-47. 

Greene, H. 1976. Scale overlap, a direc-
tional sign stimulus for prey ingestion 
by ophiophagus snakes. Z. Tierpsy-
chol. 41:113-120. 

	. 1979. Behavioral convergence in 
the defensive displays of snakes. 
Experientia 35:747-748. 

Loveridge, A. 1946. Reptiles of the Pa-
cific World. Macmillan Co., NY. (Fac-
simile reprint, 1974, Society for the 
Study of Amphibians and Reptiles.) 

Taylor, E. H. 1922. The Snakes of the 
Philippine Islands. Manila Bureau of 
Printing, Manila, Philippines. 

Tweedie, M. W. F. 1953. The Snakes of 
Malaya. Raffles Museum, Singapore. 

AMY S. BRIDEGAM 
Department of Biology, 
UTA Box 19498 
University of Texas at Arlington 
Arlington, TX 76019, USA 
and 
BRIAN E. SMITH,  

CLAY M. GARRETT, 
DAVID T. ROBERTS 
Department of Herpetology, 
Dallas Zoo 
621 E. Clarendon Drive 
Dallas, TX 75203, USA 
	 • 

MEETINGS OF THE INTER- 
NATIONAL COMMISSION 

ON ZOOLOGICAL NOMEN- 
CLATURE 

What will doubtless be recorded as the 
most momentous meeting in the history of 
the International Commission on Zoologi-
cal Nomenclature (ICZN) took place 4-5 
July 1990, at the International Congress 
of Systematic and Evolutionary Biology, 
held at the University of Maryland, USA. 
At these sessions the Commission devel-
oped a series of fundamental principles to 
be adopted for the preparation of the forth-
coming 4th edition of the International 
Code of Zoological Nomenclature that will 
revolutionize both the theory and practice 
of zoological nomenclature. Significantly, 
these principles were first enunciated as 
the result of an all-day session of the 
Commission held on America's celebra-
tion of the anniversary of the signing of its 
Declaration of Independence, July 4. Like 
the statements in that document, these 
historic changes in the code promise to 
free systematic biology from the tyranny 
of the past and provide sound and com-
prehensive guidance for the future. 

Members of the ICZN in attendance at 
these meetings all contributed to a series 
of exciting and productive exchanges of 
ideas that led to overwhelming support for 
the fundamental and revolutionary revi-
sions in the code described below. They 
included: 0. Kraus (FR Germany, Presi-
dent), H.G. Cogger (Australia, Vice-presi-
dent), W.J. Bock (USA), J.D. Corliss (USA), 
D. Heppell (UK), P.T. Lehtinen (Finland), 
A. Minelli (Italy), C. Nielsen (Denmark), 
W.D.L. Ride (Australia), J.M. Savage 
(USA), R. Schuster (Australia), and F.C. 
Thompson (USA). Clearly the Commis-
sion undertook the new initiatives for code 
revision in response to the changing needs 
of the user community and the burgeoning 
requirements for stable biodiversity data 
bases. Their goal was to retain the most 
essential features of previous codes while 
designing a foundation for the nomencla-
ture of the future. 

Underlying all of the Commission ac-
tions were three primary principles. First, 
that, as emphasized in the Preamble to  

the present Code (3rd ed.), the overriding 
purpose of the Code is to promote stabil-
ity and universality." The Commission 
agreed that this goal is best achieved by 
adopting procedures that validate names 
in current use rather than through follow-
ing strict priority. Second, as succinctly 
stated by both Linnaeus and Strickland 
(the promulgator of the first Code of Zoo-
logical Nomenclature), that the names 
given to organisms are simply symbols 
representing taxa that enhance communi-
cation about them and allow development 
of information bases regarding them. 
Consequently the Commission decided 
that matters relating to details of orthogra-
phy, transliteration, strict adherence to the 
rules of Latin grammar, determinations of 
gender and spelling are secondary to 
establishing and maintaining a unique, 
distinctive and stable name for each valid 
taxon. Third, that the provisions of the 
Code must be simplified and designed to 
insure easy and automatic application of 
them by practicing systematists, with 
minimum need to petition the Commission 
for use of its Plenary Powers. 

In the following paragraphs I will men-
tion the most important proposals for 
change adopted during the Commission's 
deliberations, including a meeting open to 
all members of the zoological community 
on 5July. These matters will be presented 
below in what I perceive to be their order 
of significance, not in the order in which 
they were considered. It should be noted 
that the Commission reaffirmed through-
out these meetings that the Linnean clas-
sification system, its hierarchy of taxa and 
the binomial system of nomenclature are 
fundamental and irreducible bulwarks of 
the Code. 

Without question the most significant 
and revolutionary changes adopted at 
these meetings were those that will se-
verely constrain the strict application of 
priority by giving heaviest weight to the 
criterion of current usage as the determi-
nant for establishing the validity of names. 
The first and interim step in this process 
will be the bringing together of materials in 
Articles 23c, 79 and 80 of the Code mak-
ing it mandatory that senior synonyms 
that have not been used in the 50 years 
prior to the date of publication of their 
rediscovery are to be rejected and are not 
to be used to upset a long accepted name. 
No application to the Commission will be 
necessary (contrary to the present Code) 
to maintain current usage. 

Much more important than this improve-
ment, in what might be called the statute of 
limitations forthe resurrection of old names, 

Herp Review 21(3), 1990 
	

55 



is a sequence of decisions that the Com-
mission believes will provide a stable and 
universal zoological nomenclature for the 
21st century. The first of these involves 
the early establishment by the commis-
sion of a List of Available Generic Names 
in Zoology. The list would be developed 
substantially from Neave's Nomenclator 
Zoologicus and the Zoological Recordwith 
additions and corrections. At the time of 
publication (e.g. 1996) the dates in the list 
(regardless of any subsequent findings) 
would be the final determinants of priority. 
In addition and most importantly, only the 
generic names on this list would be avail-
able for use! Any other name, subse-
quently discovered or not, would not exist 
for nomenclatural purposes. Obviously 
new names proposed after 1996 would be 
available from their date of publication. 

A second step in this process will be to 
ask the appropriate specialist committees 
(e.g. Nomenclature Committees of the 
International Congress of various taxo-
nomic groups) to prepare lists of family-
group, genus-group and species-group 
names in current usage. These might be 
based on up-dated versions of the lists of 
living mammals and amphibians prepared 
by the Association for Systematic Collec-
tions, for example. After appropriate con-
sideration the Commission would certify 
such a list as an Official List of Names in 
Current Use (LNCU). Names not on this 
list would not be available and would not 
exist for nomenclatural purposes. Obvi-
ously new names proposed for taxa after 
the publication of the LNCU would be-
come available from their date of publica-
tion. This procedure means that for a 
particular group there will be no necessity 
to search for any names published prior to 
the appearance of the LNCU thus com-
pletely freeing the systematist from the 
past. Essentially each LNCU will be a new 
(although mini-) Systema Naturaeand will 
serve as the new starting point for nomen-
clature in that particular major group. In 
poorly known groups it may be sometime 
before LNCU's will be prepared. For these 
taxa the revised Article 23c and the List of 
Available Generic Names in Zoology will 
provide maximum stability until LNCU's 
are available. 

In another significant area the Commis-
sion recognized the inherent incongruity 
between the absence of knowledge of 
classical languages by most practicing 
systematists and the requirements of the 
Code. It was agreed that scientific names 
are only symbols for taxa in themselves 
carrying no special meaning and under 
the current Code may even be arbitrary  

combinations of letters. Consequently, 
whilethe Commission believes that names 
for taxa should continue to be based pri-
marily on words of Latin and Greek deriva-
tion, the pertinent articles on name forma-
tion in the Code will be re-written without 
reference to the rules of Latin grammar. 
Specifically a simple and uniform method 
will be devised for forming family-group 
names for the future. The accepted spell-
ings of older family-group names will be 
established by current usage, not Latin 
grammar! 

Two other specific issues in the area of 
grammar were considered. It was agreed 
that in the case of species-group patro-
nyms that terminate in -iior-i, either spell-
ing would be admissable regardless of the 
original spelling (e.g. petersil or petersi; 
boylii or boyli). Less clearly resolved was 
the matter of agreement in gender be-
tween generic and species-group names 
based on adjectives. The idea that ge-
neric names should be without gender 
received considerable support, however, 
there was no agreement on how to estab-
lish fixed spellings for the adjective-based 
species-group names. One alternative 
might be to make all generic names femi-
nine for purposes of zoological nomencla-
ture. Certainly it would be best if all 
members of a particular genus had the 
same adjectival terminations. 

The areas of what constitutes publica-
tion and the criteria of availability were re-
visited. Clearly with development of new 
methods of electronic publication and print-
ing, unintentional, accidental, personal or 
even mischievous proposals of new names 
for taxa are possible. The Commission 
favored the notion that to be published for 
purposes of zoological nomenclature a 
new name must appear in one of a sub-
stantial number of approved scientific 
journals or in books from an extensive list 
of publishers that were registered with the 
ICZN. Logistics for such a plan are com-
plex and need further investigation but the 
aim is to insure publication in the primary 
scientific literature as opposed to privately 
printed and/or unedited sources. In the 
area of availability it is proposed that in 
order to be available (after a certain date) 
a new name must be accompanied by an 
abstract and/or diagnosis purporting to 
distinguish it from other similar taxa in a 
language using Latin letters, preferably "a 
language of the Code," language of the 
Code being any language so designated 
in the Code. Candidate languages are to 
be determined at a later date. 

The Commission agreed that provisions 
should be added to the Code so that in  

cases where a type genus of a family-
group name has been misidentified the 
first available name for the same taxon is 
to become the type genus and similarly a 
misidentified type species of a genus-
group name should be replaced by the 
first available name for the same taxon. 
Another change would require all future 
species-group descriptions to include a 
designation of a holotype, syntypes or 
hapantotype or in certain cases of ephem-
eral organisms, an illustration that may be 
composite (some special designation will 
be required for these). Such types must 
be deposited in a museum or similar insti-
tution. After a stated date no new species-
group name would be available if it does 
not meet these requirements. 

Although the Code does not treat names 
of order-, class- or phyla-groups the 
commission is often thought to have au-
thority in this area. There seems to be 
some advantage to the community if the 
ICZN could provide a list of such names in 
current use, with some indication of pref-
erence in usage. Consequently the ICZN 
will undertake the preparation of a list of 
recommended names in these categories 
in zoology. Hopefully this will encourage 
universality of usage of order-, class- and 
phyla-group names as key words, in titles 
and in abstracts. 

An editorial committee chaired by F. 
Christian Thompson is in the process of 
drafting these dramatic changes into de-
finitive form for action at the meetings of 
the International Union of Biological Sci-
ences at Amsterdam, the Netherlands, in 
September 1991. It is important that 
systematists voice their support of these 
changes, which are based upon the 
Commission's response to the demands 
of both taxonomists and other members of 
the biodiversity community. Your com-
ments may be directed to the Executive-
Secretary, International Commission on 
Zoological Nomenclature, c/o Museum of 
Natural History, Cromwell Road, London 
SW 7 5BD, Great Britain. It is vital to the 	4 

welfare and future of systematic biology 	C 
that the progressive and exciting innova- 
tions in zoological nomenclature devel- • 
oped by the ICZN at Maryland become im-
plemented. Your individual aid, through 
endorsement of the major principles de-
scribed above, in bringing this great enter- 
prise to fruition for the benefit of biologists 
and biology generally, is an essential in-
gredient in adoption of a Code of Zoologi-
cal Nomenclature that emphasizes stabil-
ity based on current usage and is de-
signed for the needs of systematists in the 
21st century. 
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I will conclude by noting specific actions 
by the Commission. Of particular interest 
to readers of this journal is the case of the 
three herpetological works on Australian 
and New Zealand taxa by Wells and 
Wellington (Case 2531). It was decided 
that each of the three titles would be 
considered individually. In addition before 
any further action is to be taken on these 
cases the Commission will seek the ad-
vice of the Nomenclature Committee of 
the World Congress of Herpetology for 
their opinion as to whether or not any or all 
of the three works in question pose a 
threat to the stability or universality of 
scientific nomenclature for the amphibi-
ans and reptiles of Australia and/or New 
Zealand. Of course until the Commission 
makes a final decision on this matter the 
nomenclature (existing usage) utilized prior 
to the Wells and Wellington publications 
should be followed. 

JAY M. SAVAGE 
Department of Biology, 
University of Miami, 
P.O. Box 249118 
Coral Gables, Florida 33124. USA 	• 

RECENT POPULATION 
CHANGES 

RECENT POPULATION CHANGES pro-
vides an outlet for anecdotal or minimally docu-
mented information on local extinctions or 
regional population changes. These reports 
could be valuable historic indications that might 
enhance our understanding of very long term 
population trends (in excess of 20 years) and 
changes in distribution patterns. 

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

POPULATION STATUS OF 
Bufo exsul MYERS, 1942 

Recent reports have raised concern 
that anuran populations may be in decline 
on a world-wide basis (Barinaga 1990). 
The black toad, Bufo exsul, an endan-
gered taxon of the Bufo boreas complex, 
is restricted to Deep Springs Valley, Inyo 
County, California. This toad is found only 
in a small area watered by the run-off from 
springs in an isolated valley of the Great 
Basin Desert in eastern California 
(Schuierer 1962, 1963). 

In order to carry out a brief, informal 
survey of its present population status, we  

visited the population at Corral Springs 
and Buckhorn Springs in the southeastern 
part of the valley. Small populations at 
Antelope Springs, 5 mi to the northwest 
(Schuierer 1962) and at Bog Mound 
Springs north of Deep Springs Lake 
(Sherman 1980) were not visited. Our 
visit, 12-14 April 1990, coincided with the 
breeding period for this species, which 
extends from about mid-March to late 
April. One of us (FWS) has studied this 
population since 1952, and we have vis-
ited the valley sporadically over the inter-
vening years. 

Subjective population estimates were 
made during most occasions and the num-
bers seen during springtime visits have 
appeared fairly constant. More accurate 
counts and population assessments were 
attempted by Schuierer (1962, 1972) and 
Sherman (1980). These estimates range 
from more than 10,000 individuals for 
Corral Springs plus Buckhorn Springs 
(Schuierer 1962) to more than 22,000 for 
Corral Springs (1980). 

During our most recent visit, all size 
classes (<1 yr; <2 yrs; 2-3+ yrs) of toads 
were seen in all suitable habitats. Adult 
toads prefer habitats with short plant cover 
and unobstructed access to still or slowly 
flowing water. Breeding sites are easily 
entered shallow waters with sufficient plant 
coverthat protect eggs and tadpoles. Only 
three freshly deposited egg masses were 
observed, but small tadpoles (stages 25-
27) were found more widely dispersed in 
shallow, slowly moving or standing open 
water. No gravid females or amplexing 
pairs were encountered, although release/ 
encounter "chuckles" were occasionally 
heard. 

During a ten-hour perambulation over 
the entire springs area, we encountered at 
least 700 toads. A small number were 
collected, measured from snout to vent, 
and released. Males and females in the 
largest age-class (3 yrs +) were present in 
equal numbers and measured 45-57 mm 
(X=48.6 mm), males 45-52 mm (X=48.6 
mm). These measurements correspond 
with measurements for adults seen in 
previous years (Schuierer 1962), but are 
significantly less than adult sizes reported 
by Sherman (1980) for the same area: 
males 49 - 76 mm, X=60.4 mm in 1977, 
64.2 mm 1978; females 52 - 75 mm, 
X=62.0 in 1977, 64.4 in 1978. 

The numbers and sizes of animals ap-
peared similar to those of our past visits, 
made over a 38-year span. In our estima-
tion, there have been no major changes in 
the population size of Bubo exsul over this 
period. We plan to continue monitoring  

this population, and with time and funds 
permitting, to complete a more accurate 
analysis of this toad's population size and 
structure. 

If this unique population is to survive, 
care must be taken that this small and 
restricted biotope is not changed in ways 
that make it less suitable for toads. We 
noted considerable land-moving activity 
within one km of Corral Springs; also a 
large waterfowl pond (ca. four acres in 
extent) has been developed in a former 
toad-breeding area between the springs' 
sloughs and the alkaline Deep Springs 
Lake that occupies the southern end of the 
valley. Happily eggs and tadpoles have 
now been found on the shallow south side 
of this pond. 
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How to Dress Like a Herper 

The Gray Treefrog, calling on a warm spring night, is printed in color  on 
a black T-shirt. Artwork by Karl Johnson 
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The Wood Turtle, foraging in a patch of ferns, is printed in color  on an 
ecru (off-white) shirt. Artwork by Sarina Brewer 

These shirts will be made available for a limited time at a price of $12 each, or 
both for only $22. Sizes are Small, Medium, Large and Extra Large. 

Tropicallmages Herpwear 
Box 28661 

Crystal, MN 55428 
Greg Kvanbek 	 (612) 533-7723 

LIFE HISTORY NOTES 

See Herp. Review 21(1) for author's instruc-
tions. 

CAUDATA 

AMBYSTOMA OPACUM (Marbled Sala-
mander). Size Maxima. On 16 October 
1989 at ca. 2200 h, a record size Amby-
stoma opacum was collected during a rain 
shower on a paved road at the town of 
Makanda, Jackson Co., Illinois (T.10S., 
R.1W., Sec. 27, NW1/4). The specimen as 
measured alive (chlorotone anesthetized) 
was: SVL = 78 mm; TL = 136 mm. This 
specimen thus surpasses Conant's (1975. 
A Field Guide to the Reptiles and Amphibi-
ans of Eastern and Central North America. 
Houghton Mifflin Company, Boston. 429 
pp.) species size maxima (TL = 127 mm) by 
9 mm. Smith's (1961. The Amphibians and 
Reptiles of Illinois. Illinois Nat. Hist. Surv. 
Bull. 28(1), 298 pp.) Illinois record A. opacum 
(TL = 121 mm) was surpassed by 15 mm. 
The specimen was deposited in the Herpe-
tology Collection, Southern Illinois Univer-
sity at Carbondale (SIUC H-3815). 

Submitted by MICHAEL REDMER, 21 W. 
103 Par Ln., Itasca, IL 60143, and NICHO-
LAS J. TWESTEN, 217 N. Meridian Rd., 
Glen Carbon, IL 62034, USA • 

ANURA 

BUFO COGNATUS (Great Plains Toad). 
Microhabitat Selection. On 15 July 1989 
between 2100 and 2135 h, I observed sev-
eral (ca. 18-24) adult Bufo cognatus along a 
short distance of the west shore of the San 
Luis Lake (Alamosa Co., Colorado, ca. 2300 
m elevation). A stiff wind was blowing from 
the east, forming a line of foam where the 
waves lapped the shoreline. The air tem-
perature was 21° C, the water temperature 
17° C, and the foam temperature 19.2° C (all 
temperatures measured with a Schulteis 
reptile thermometer). Most toads were first 
observed within the foam along the shore-
line; all were found within the foam or on the 
land within a short distance of the water and 
foam (maximum observed distance was 30 
cm), although some toads retreated into the 
water when disturbed. No calling was ob-
served during the period of direct observa-
tion or later while we camped nearby. 

Table 1 shows the locations and body 
temperatures of five of the toads. Duellman 
and Trueb (1986. Biology of Amphibians. 
McGraw-Hill Book Co., p. 216) suggest that  

in nocturnal amphibians, "regulation of body 
temperature, if it occurs at all, is restricted to 
those times when the animal is in its diurnal 
retreat." As moving air causes greater water 
loss through amphibian skin, selective utili-
zation of the shoreline foam by the toads 
probably occurred because the foam pro-
vided a comparatively favorable m icrohabi-
tat both in terms of water economy and 
possibly of temperature. I thank my son, 
Todd Wilcox, who assisted with these ob-
servations. 

Table 1. Body temperatures and locations 
of Bufo cognatus. 

Land 	Water 
	

Foam 
19.4° C 	17.0° C 
	

18.8° C 
16.8° C 
	

17.8° C 

Submitted by LAUREN J. LIVO, 1215 S. 
Osceola Street, Denver, CO 80219,USA• 
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OSTEOCEPHALUS TAURINUS 
(Treefrog). Predation. Few species of 
birds of the family Cuculidae are known to 
feed on frogs, and only two records are for 
Neotropical cuculids: Guira guira (Schu-
bert et al. 1965. Arq. Zool. Sec. Est. S. 
Paulo 12:95-249) and Crotophaga ani 
(Sick 1985. Ornitologia Brasileira Vol. 1, 
Ed. Univ. Brasilia, Brasilia. pp. 315-322). 
In neither case was the frog identified. In 
November, 1988 at Anavilhanas Archipel-
ago, 100 km NW of Manaus on the Rio 
Negro, Brasil, we observed a Squirrel 
Cuckoo (Piaya cayana) capturing an 
Osteocephalus taurinus (10 cm TL). After 
capture the cuckoo flew to the ground with 
the frog held in its bill. Twice the frog 
escaped by jumping ca. 20 cm from the 
bird, and each time it was recaptured. The 
cuckoo held the frog by its head and beat 
it on the ground several times, and then 
beat it on a log. The cuckoo attempted to 
dismember the frog, but was unsuccess-
ful. It then perched at a height of 1.5 m 
without the frog. The dead frog was sub-
sequently found amongst the leaf litter 
under the perch, and we conclude that it 
was probably abandoned because it was 
too large. This observation suggests that 
the Squirrel Cuckoo may be an important 
predator of smaller tree frogs. 

Submitted by RENATO CINTRA and 
TANIA M. SANAIOTTI, Departamento de 
Ecologia, Institute Nacional de Pesquisas 
da Amazonia (INPA), CP 478, Manaus, 
69000, AM. BRASIL • 

RANA PALUSTRIS (Pickerel Frog). Pre-
dation. Most accounts of Rana palustris 
make reference to its toxic skin secre-
tions, even though the exact components 
of the toxins and the extent of their effects 
on would-be predators remain poorly 
known. Wright and Wright (1949. Hand-
book of Frogs and Toads of the United 
States and Canada. Comstock, Ithaca, 
NY. xii + 640 pp.) report the secretions as 
being irritating to dogs and fatal to other 
frogs placed in the same container. Dunn 
(1935. Copeia 1935(2):85-98.) and others 
have offered these frogs to captive snakes, 
nearly always with negative responses. 
However, few if any instances of natural 
predation have been reported. 

Two adult Rana palustris were removed 
from the stomach of an adult male mink 
(Mustela vison) collected along the Broad 
River, between 6.8 and 9.2 km SW Ruth-
erfordton, Rutherford Co., North Carolina  

in November, 1988. This appears to be 
the first record of natural predation on this 
frog known from North Carolina. The fact 
that the mink was a mature animal and 
had almost certainly encountered R. palus-
tris before, and the fact that it ate (appar-
ently in their entirety) not only one, but a 
second frog, suggests that the skin toxins 
of Rana palustris may be ineffective against 
minks. 

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

RANA SYLVATICA (Wood Frog). Re-
productive Mortality. Wood frogs are 
explosive breeders, completing most of 
their reproductive activity in less than a 
week. Male-male competition for mates 
can be quite intense, with as many as ten 
males grasping and attempting to amplex 
with a single female (Phillips, pers. obs.; 
Berven 1981. Evolution 35:701). On 14 
March 1990 an unusual cost of reproduc-
tion for female R. sylvatica was observed 
when two females were found that ap-
peared to have been crushed to death by 
males. One female was found in a "mat-
ing-ball" of five males. Upon collection, 
the female was dead, with its tongue and 
other visceral parts protruding from its 
mouth. The other female was observed in 
amplexus with a single male. This female 
was also dead, with its intestine protrud-
ing from a hole in its side. These observa-
tions were taken at a small (10 m diem, 0.5 
m deep), ephemeral pond located in the 
Indiana Dunes National Park, Porter Co., 
Indiana. 

This is the first female mortality of its 
kind observed at this site in three years 
(collection of more than twenty mating-
balls). The difference this year may be 
due to the much higher temperature (23° 
C) on that day, which was more than 10° 
C warmer than the average temperature 
during the mating season. Males are 
visibly more active on warm days, and 
may have simply overwhelmed these 
females on this very warm day. 

Submitted by PATRICK C. PHILLIPS 
and MICHAEL J. WADE, Committee on 
Evolutionary Biology and Department of 
Ecology and Evolution, University of Chi-
cago, 915 E. 57th Street, Chicago, IL 
60637, USA • 

CROCODILIA 

ALLIGATOR MISSISSIPPIENSIS 
(American Alligator). Diet. Incidental to 
our studies on Florida manatees, we ob-
served alligators at the Merritt Island 
National Wildlife Refuge, Brevard Co, 
Florida, feeding on horseshoe crabs 
(Limulus polyphemus) on four occasions 
from 1987 through 1989. We estimated 
that the alligators were 2.5 - 3.5 m long 
and the horseshoe crabs 30 - 50 cm long. 
All observations occurred in the brackish, 
turbid waters of Banana Creek near State 
Highway 3. On one occasion we photo-
graphed a 2.5 m alligator moving 20 m to 
a horseshoe crab swimming upside down 
at the surface. The alligator grasped the 
crab in its mouth and returned to shallow 
water where it consumed the crab above 
water within about 4 min. In a recent 
review, Wolfe, Bradshaw, and Chabreck 
(1987. Northeast Gulf Sci. 9(1):1-8) noted 
a number of crabs, shrimp, and crayfish 
among a diverse array of alligator food 
items, but they did not list Limulus. The 
taking of horseshoe crabs by alligators 
appears to have been overlooked, and 
our observations suggest that horseshoe 
crabs may constitute an important compo-
nent of the alligator's diet in certain coastal 
regions of Florida. Photographs docu-
menting this feeding behavior have been 
placed on file at the Florida Museum of 
Natural History, Gainesville, Florida. 

Submitted by JAMES P. REID and 
ROBERT K. BONDE, U.S. Fish and Wild-
life Service, 412 N.E. 16th Avenue, Rm. 
250, Gainesville, FL 32601, USA • 

ALLIGATOR MISSISSIPPIENSIS 
(American Alligator). Behavior. A tail 
wagging sequence that appeared to be 
related to feeding was observed in several 
adult alligators during spring 1988 at 
Brazos Bend State Park, Fort Bend Co., 
Texas, and in one individual in April, 1990 
at Paynes Prairie State Preserve, Alachua 
Co., Florida. The alligators were in marshy, 
somewhat stagnant bodies of water with 
little or no current and varying waterdepths 
of 0.3 -1.0 m. The posterior third of the tail 
rapidly swept through the water and mud 
in a 180° arc. Simultaneously, the head 
was moved from side to side in a 90° arc 
with the mouth held partially open. Occa-
sionally the alligator would lunge at the 
turbid water and appear to swallow as if 
feeding. We noted little variation amongst 
alligators displaying this behavior. 
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The tail wagging greatly increased the 
turbidity of the water. We speculate that it 
made oxygen utilization extremely difficult 
except near the surface for potential prey 
such as amphibians, fish, and inverte-
brates, as well as physically dislodging 
them, thus increasing capture success by 
the alligator. 

Submitted by DENNIS JONES, Brazos 
Bend State Park, 21901 FM 762, Needville, 
TX 77461, and LOUISE HAYES-ODUM, 
Department of Wildlife and Fisheries Sci-
ences, Texas A&M University, College 
Station, TX 77843, USA • 

TESTUDINES 

CARETTA CARETTA (Loggerhead Sea 
Turtle). Habitat. On 1 October 1989, we 
identified a post-hatchling loggerhead (10-
12 cm CL) captured at an artificial reef in 
the Gulf of Mexico, 15 km S of Pensacola, 
Florida (30°12'N, 87°14'W). The turtle 
may have followed a scuba diver to the 
surface from the 37 m deep reef, where it 
was repeatedly attacked, but not injured, 
by two seagulls (Larus atricilla?) before its 
"rescue" (J. Ferguson, pers. comm.). We 
were unable to measure or weigh the 
animal, which was quickly released by the 
Florida Marine Patrol in Pensacola Pass 
(H. Gomez, pers. comm.). We found no 
evidence of tags or tag scars on the ani-
mal. 

The usual habitat of post-hatchling log-
gerheads is in offshore oceanic waters 
(see Carr 1987. Conserv. Biol. 36(2):92-
100). This is apparently the first report of 
a non-stranded, non-sargassum-associ-
ated post-hatchling in nearshore waters, 
and the first record of an "oceanic-stage" 
turtle associated with an artificial reef in 
the Gulf of Mexico. It is likely that this turtle 
was prematurely advected into coastal 
waters, and unlikely that it will survive 
seasonally cold water temperatures that 
occur in the northern Gulf. 

In our opinion, post-hatchlings stranded 
or accidentally captured during late fall or 
winter in the northern Gulf of Mexico should 
be released offshore in or near boundary 
currents, such as the Gulf of Mexico Loop 
Current or its eddies, or held captive in 
appropriate facilities until juveniles (>20 
cm CL) or the return of favorable surface 
water temperatures in March-April. 

We thank N. Mrosovsky for editing a 
draft of the manuscript. Our thanks to G. 
Ferguson, and the Florida Marine Patrol 
for furnishing capture and release infor-
mation. 

Submitted by SNEED B. COLLARD 
and THOMAS J. HANSKNECHT, Biol-
ogy Department, University of West Flor-
ida, Pensacola, FL 32514, USA • 

EMYDOIDEA BLANDING! (Blanding's 
Turtle). Parasites. On 28 July 1988, an 
Emydoidea blandingi was collected by 
hand, at the southeast end of Big Clear 
Lake, Arden, Frontenac Co., Ontario. This 
specimen had a CL of 143.65 mm, a CW 
of 107.55 mm, and was host to seven 
leeches. The leeches were deposited at 
the National Museum of Canada (NMC). 
Three of the leeches were Placobdella 
parasitica (NMC A 1989-0009), a com-
monly encountered turtle leech. The 
remaining four leeches were Placobdella 
ornata (NMC A 1989-0008). This is be-
lieved to be the first confirmed report of 
parasitic interaction between P. ornata 
and E. blandingi. 

The capture site was a wide, shallow, 
and densely vegetated stream that flowed 
into the lake. The bottom substrate con-
sisted of several feet of detritus. The air 
temperature was 32° C, and the water 
temperature was 31° C at 50 mm at time 
of capture. The turtle was released as part 
of a mark-recapture study. 

I thank Jaqueline Madill, Assistant Cu-
rator, Vermes Section (NMC), for identify-
ing the leeches. 

Submitted by RAYMOND A. 
SAUMURE, Herpetology Section, NMC, 
Ottawa, Ontario, K1A 0M8, CANADA • 

GRAPTEMYS VERSA (Texas Map 
Turtle). Size Maximum and Diet. 
McKinney (1987. Herp. Review 18(1):17) 
reported a maximum size of 171 mm CL 
for Graptemys versa and listed measure-
ments for eight specimens all greater than 
the 127 mm CL reported by Conant (1975. 
A Field Guide to Reptiles and Amphibians 
of Eastern and Central North America. 
2nd ed. Houghton Mifflin Co., Boston. 429 
pp.). Vogt (1981. Cat. Amer. Amphib. 
Rept. 280.1-280.2), however, previously 
had reported a maximum size of 183 mm 
CL. 

On 3 July 1984 we collected a female 
Graptemys versa (TCWC 62676) in the 
San Saba River at the Schleicher-Menard 
county line, Texas, larger than any previ-
ously published record. From this turtle 
the following straight-line measurements 
were recorded: carapace length = 214  

mm; carapace width = 154 mm; plastron 
length = 188 mm; plastron width = 125 
mm; head length = 67 mm; head width = 
40 mm. Head measurements are re-
ported because this individual exhibits 
megacephaly, possibly associated with a 
diet of gastropods, shells of which were 
present in feces. This is the first report of 
diet for wild individuals of this species. 
The project for which this specimen was 
collected was funded by the Texas Agri-
cultural Extension Station. 

Submitted by DAVID A. KIZIRIAN, Mu-
seum of Natural History and Department 
of Systematics and Ecology, The Univer-
sity of Kansas, Lawrence, KS 66045, W. 
KEN KING, 621 S. Missouri, Weslaco, TX 
78596, and JAMES R. DIXON, Depart-
ment of Wildlife and Fisheries Sciences, 
Texas A&M University, College Station, 
TX 77843, USA • 

MALACOCHERSUS TORNIERI (Pan-
cake Tortoise). BEHAVIOR. The power 
used in the righting movements of pleuro-
diran and most cryptodiran chelonians is 
transmitted by the head and neck. None 
of the testudinines with a convex cara-
pace can right themselves without the 
head touching the substrate. Malacoch-
ersus tornieri differs from most testudin-
ines in that it has the least convex cara-
pace; this species can right itself without 
using the head. It also differs from other 
chelonians in that the power for righting 
activity is transmitted by the forelimb. This 
behavior was observed in eight speci-
mens imported from Tanzania. It is specu-
lated hat Malacochersus was derived from 
ancestral testudinines which possessed a 
convex carapace, and the ability to right 
using the forelimb is a secondarily derived 
characteristic. 

Submitted by RIOSUKE AOKI, Uwama-
chi 4-59, Yokosuka 238, JAPAN 	• 

SAURIA 

LEIOCEPHALUS SEMILINEATUS 
(NCN). Parasitism. Greve and Powell 
(1989.J. Parasitol. 75:677-679) and Powell 
et al. (1990. J. Helminthol. Soc. Washing-
ton 57:75-77) described the nematode 
parasite Skrjabinoptera leiocephalorum 
(Spirurida: Physalopteridae) and dis-
cussed its occurrence in Leiocephalus 
schreibersi and L. barahonensis from 
Hispaniola. Stomachs of sympatric liz-
ards, including L. semilineatus, were also 
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examined, but no nematodes were found. 
In the course of subsequent investiga-
tions into the food habits of Hispaniolan 
Leiocephalus, we have found an occur-
rence of S. leiocephalorum in L. semil-
ineatus. This represents a new host rec-
ord. 

A female L. semilineatus (SVL 44 mm), 
collected along the Rio Tabara near High-
way 44 (130 m elev.), Provincia de Azua, 
RepUblica Dominica on 20 May 1989, was 
found to be infected with 4 physalopterid 
nematodes subsequently identified as S. 
leiocephalorum. The collecting site repre-
sents a new locality record for the para-
site. Three nonoviferous females (4.77-
5.19 mm) and one male (5.19 mm) were 
found free in the stomach lumen, admixed 
with ingesta. This was the only one of 53 
L. semilineatus found to be infected. The 
lizard is on deposit in the Bobby Witcher 
Memorial Collection (BWMC 04010) at 
Avila College. Nematodes are in the 
parasitological collection at Avila College 
(no numbers assigned). 

We wish to thank Jaime Villa, Scott A. 
Maxey, S. Scott Duer, and Kimberly L. 
Jurd for their assistance in the field and 
lab. Jose A. Ottenwalder of the Parque 
Zoologico Nacional facilitated opportuni-
ties for field work. Permits were gra-
ciously provided by Emilio A. Bautista M., 
Director, Departamento de Vida Silvestre, 
RepUblica Dominica. 

Submitted by ROBERT POWELL, DE-
BORAH J. PFLANZ, Department of Natu-
ral Sciences, Avila College, Kansas City, 
MO 64145, JOHN H. GREVE, Depart-
ment of Veterinary Pathology, Iowa State 
University, Ames, IA 50011, and DONALD 
D. SMITH, Department of Medicine, Uni-
versity of Kansas, Kansas City, KS 66103, 
USA • 

SCELOPORUS JARROVI (Mountain 
Spiny Lizard). Behavior. Sexual interfer-
ence refers to behavior in which an animal 
(usually a male) decreases the fitness of a 
conspecific without increasing its own fit-
ness by preventing the conspecific from 
mating. Numerous examples of this are 
known from a variety of taxa (Alcock 1984. 
Animal Behavior: An Evolutionary Ap-
proach. 3rd ed. Sinauer Assoc., Sunder-
land, MA. Pp. 376-378). On 17 Septem-
ber 1989 sexual interference was observed 
in S. jarrovi in a high elevation (2600 m) 
population in the Chiricahua Mountains, 
Cochise Co., Arizona. This observation 
was made during a focal sampling period 
(1346 - 1416 h) of a large male S. jarrovi 

(93 mm SVL, 37 g mass) made as part of 
an ongoing study of the population. 

The lizard was observed to move about 
its home range displaying for a period of 1 
min, then rapidly move a distance of 10 m 
to a point well outside of its home range 
where it had never been observed previ-
ously and then (1356 h) physically attack 
a pair of lizards that I had not observed 
until that time. The pair consisted of an-
other large male (89 mm SVL, 29 g mass) 
and a small unidentified female who ap-
peared to have been involved in court-
ship. The period of physical contact was 
less than one second. After the initial 
attack the first male remained within 5 cm 
of the pair. The second male maintained 
his grip on the neck of the female for 
roughly five seconds and then released 
her. The female rapidly left the area and 
was not resighted. The two males re-
mained motionless and adjacent to one 
another for a period of three minutes. 
During this time both males laterally 
compressed their bodies and held them 
high off the ground but did not display. At 
1359 h the first (attacking) male moved off 
about 1 m and then moved an additional 5 
m at 1401 h and temporarily moved out of 
sight. At 1402 h the f irst male had returned 
to his own home range and resumed an 
activity pattern of basking alternating with 
periods of display. The second male 
started displaying periodically after the 
first male moved away but did not pursue 
him. 

Submitted by KEVIN A. DIXON, Depart-
ment of Ecology and Evolution, University 
of Chicago, 915 E. 57th St., Chicago, IL 
60637, USA • 

UTA STANSBURIANA (Side-blotched 
Lizard). Cannibalism. Intra-species pre-
dation is a more widespread and conse-
quential phenomenon than is usually rec-
ognized (Polis 1981. Ann. Rev. Ecol. Syst. 
12:225-251). Among lizards for example, 
the consumption of juveniles by adult 
individuals may be a fairly common occur-
rence (see Hews 1989. Herp. Review 
20(3):71; Polis and Myers 1985. J. Herpe-
tol. 19:99-107; and included references). 

In the course of removing the digestive 
tracts of ca. 600 adult U. stansburiana, I 
found the remains of juvenile Uta in the 
stomachs of three individuals. The actual 
incidence of cannibalism was undoubt-
edly higher than indicated by this sample, 
because only around half of these lizards 
were collected when hatchlings were pres-
ent, and I only opened stomachs when a  

suspect prey item was visible through the 
stomach lining. 

On 28 June 1987 I collected an adult 
male U. stansburiana (46 mm SVL) in Inyo 
Co., California, whose stomach contained 
a juvenile male Uta (ca. 25-30 mm SVL). 
On 23 July 1987 I collected two adult 
males (48 and 49 mm SVL) in Grant Co., 
Washington, both of which contained the 
partially digested remains of juvenile Uta. 

In two previous reports of cannibalism in 
this genus for which the sex of the canni-
bal was noted, adult males were also the 
perpetrators (Hews op. cit.; B. Sinervo, 
pers. comm.). Taken together, these 
observations indicate that cannibalism is 
significantly more common by males than 
by females (P = 0.031, N = 5, one-tailed 
binomial test). The reason for this appar-
ent sexual difference in the frequency of 
cannibalism is presently unknown, but 
could be related to the larger size of males, 
or to a suppression of cannibalism among 
females whose home ranges would likely 
overlap those of their offspring (see Tinkle 
1967. Misc. Publ. 132, Mus. Zool., Univ. 
Michigan). It would be instructive to ex-
amine other reports of cannibalism in 
sceloporine lizards to determine whether 
this pattern is typical of the group. I also 
encourage other workers to report the sex 
of cannibals in future communications. 

Although I overlooked many potential 
instances of cannibalism (see above), 
evidence suggests that intra-specific pre-
dation may have been fairly common, at 
least in the Grant Co., Washington popu-
lation. Specifically, 2 of the 12 large males 
(>47 mm SVL) collected on 23 July 1987 
contained conspicuous, undigested re-
mains of juvenile Uta. Therefore, at least 
17% of the large males in this population 
had fed recently on juvenile lizards. Be-
cause U. stansburiana is the only lizard 
that occurs on this site, this observation 
lends support to the notion that an ab-
sence of competitors may facilitate the 
expression or evolution of cannibalism 
(Polis op. cit.). 

A variety of benefits might accrue to 
cannibalistic individuals. The instances of 
cannibalism reported here however, were 
probably manifestations of normal forag-
ing behavior (Polis and Myers 1985. J. 
Herpetol. 19:99-107). Indeed, the sum-
mer period (when these samples were 
collected) is a time of peak Uta abundance 
(primarily hatchlings) and potentially low 
resource levels; hence, this is the time 
when conditions might favor cannibalism 
as an alternate means of energy acquisi-
tion (see Polis op. cit.). 

I thank Landin Boring for help collecting 
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Figure 1. Relative numbers (A), volumes (B), and frequencies of occurrence (C) 
(expressed as percentages) of stomach contents in Wetmorena haitiana. 

WETMORENA HAITIANA (NCN). Food 
Habits. Wetmorena haitiana is a semi-
fossorial anguid whose range is restricted 
to the Massif de la Selle and the Sierra de 
Baoruco on Hispaniola (Schwartz 1965. 
Proc. Biol. Soc. Washington 78:39-48; 
Schwartz and Henderson 1984. Milwau-
kee Publ. Mus. Spec. Publ. Biol. Geol. No. 
4:1-70). 

Twenty-seven W. haitiana (M:F 12:15; 
SVL 33-95 mm, X = 68.4+ 17.6 mm) were 
taken from two localities in the Sierra de 
Baoruco, Republica Dominica in March, 
1986, 1988, and 1990. Collection sites 
were in mesic upland forest 47 km N Cabo 
Rojo, Pedernales Province, elev. ca . 1000 
m, and near Monteanada Nueva, 12 km S 
Cabral, elev. >1100 m. Stomach contents 
were analyzed and arthropods identified 
to order. Volumes of food items were 
determined using methods of Milstead 
(1957. Texas J. Sci. 9:410-447). 

Thirty-eight prey items representing 3 
phyla, 5 classes, and 10 orders were 
identified. In addition, shed lizard skin 
was found in one animal, grit in another, 
and plant materials in six specimens. 
Ingestion of grit and plant material is as-
sumed to have been adventitious. Rela-
tive numbers, volumes, and frequencies 
of occurrence for all food items are pre-
sented in Fig. 1. Sample sizes were too 
small to determine if food habits varied by 
sex. There was no correlation between 
SVL of lizards and the volume of prey 
items consumed (r = 0.37, N = 22, P 
0.05). Specimens were deposited in the 
Bobby Witcher Memorial Collection at Avila 
College (BWMC 02739-02740, 03390-
03400, 04236-04249). 

Few data dealing with food habits of 
neotropical anguid lizards have been 
reported. Inchaustequi et al. (1985. Amph.- 
Rept. 6:195-201) and Vitt (1985. Paps. 
Avulsos Zool. Mus. Zool. Univ. S. Paulo 
36:69-76) characterized gut contents of 
Diploglossus warreni from Hispaniola and 
D. lessonae from northeast Brazil, re-
spectively, as being indicative of oppor-
tunistic foraging. W haitiana appears to 
be similarly willing to feed on any food item 
it encounters. 

We wish to thank Donald D. Smith, John 
S. Parmalee, Jr., Denise Rector, and 
members of the Avila College Field Biol-
ogy Classes of 1986, 1988, and 1990 for 
their assistance in the field and lab. Jose 
A. Ottenwalder of the Parque Zoolologico 
Nacional facilitated opportunities for field 
work. Permits were graciously provided 
by Emilio A. Bautista M., Director, Depar-
tamento de Vida Silvestre, Republica 
Dominica. 

Submitted by JANINE M. CISEK, 
CAROL. A. CUNNINGHAM, RICHARD 
A. DUPUIS, ROBERT P. SEIBOLT, and 
ROBERT POWELL, Department of Natu-
ral Sciences, Avila College, Kansas City, 
MO 64145, USA • 

lizards, Raymond B. Huey for comments 
which improved the manuscript, and Bill 
Fulleton for allowing me to study Uta on 
his property near Vantage, Washington. 

Submitted by BYRON S. WILSON, De-
partment of Zoology, NJ-15, University of 
Washington, Seattle, WA 98195, USA • 
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ASIATIC HERPETOLOGICAL RESEARCH 
(formerly Chinese Herpetological Research) 

Asiatic Herpetological Research is a new journal concerning, but not limited to, Asian herpetology. It is 
published by the Chinese Society for the Study of Amphibians and Reptiles, headquartered in Chengdu, China, 
and the Asiatic Herpetological Research Society at the Museum of Vertebrate Zoology, University of California. 

The journal is edited by an inter-
nationally-recognized group of experts on 
amphibians and reptiles: 

Editor: Ermi Zhao (China—Beijing). 
Managing Editors: Kellar Autumn, J. 

Robert Macey, and Theodore J. 
Papenfuss (all USA). 

Editorial Board: Kraig Adler (USA), 
Natalia B. Ananjeva (USSR), Leo 
Borkin (USSR), Bihui Chen (China—
Beijing), Yuanchong Chen (China—
Beijing), Ilya S. Darevsky (USSR), 
Indraneil Das (India), William E. 
Duellman (USA), Hajime Fukada 
(Japan), Mcihua Huang (China—
Beijing), Carl Gans (USA), David M. 
Green (Canada), Robert F. Inger 
(USA), Kuangyang Luc (China 
Taipei), Hidetoshi Ota (Japan), 
Anming Tan (China—Beijing), and 
Datong Yang (China—Beijing). 

THE JOURNAL 
The format of the journal is 8.5 x 11 
inches (21.5 x 28 cm). All articles are 
in English. There are many photo-
graphs, figures, and maps, plus 
occasional color plates. The following 
titles from recent issues are represen-
tative of journal coverage: 

"Defensive Behavior and Feeding 
Biology of the Asian Mock Viper, 
Psammodynastes pulverulentus 
(Colubridae), a Specialized Predator 
on Scincid Lizards," by Harry W. 
Greene (USA). 

"Captive Reproduction of Chinese 
Alligators," by Zhengdong Zhang 
(China—Beijing). 

A New Species of the Genus Para-
mesotriton (Amphibia: Caudata) 
from Guangxi and a Comparison with 
P. guangxiensis," by Yetang Wen 
(China—Beijing). 

"Species in the Vipera kaznakowi 
Complex in the Caucasus: Present 
Distribution, Possible Genesis, and 
Phylogeny," by Nikolai L. Orlov and 
Boris S. Tuniev (both USSR). 

"Studies on Hynobiid Salamanders, 
With Description of a New Genus," 
by Kraig Adler (USA) and Ermi Zhao 
(China—Beijing). 

"Thermal Sensitivity of Sprinting and 
Clinging Performance in the Tokay 
Gecko (Gekko gecko)," by Jonathan 
B. Losos (USA). 

"Interim Report on the Freshwater 
Turtle Trade in Bangladesh," by S. M. 
A. Rashid (Bangladesh) and Ian R. 
Swingland (UK). 

"Reptiles of the Democratic People's 
Republic of Korea. Part I. Serpcntes," 
by Zbignicw Szyndlar (Poland) and 
Dam 0. Hung (North Korea). 

"A New Species of Varanus from 

ASIATIC 
HERPETOLOGICAL 
RESEARCH 

1990 

Yunnan, With Comparison Between 
It and Six Other Species from 
Southeast Asia," by Datong Yang and 
Simin Li (both China—Beijing). 

"Karyotypes of Some Species of 
Bungarus," by Michihisa Toriba 
(Japan). 

"Intergradation Between Melanochelys 
trijuga trijuga and M. t. coronata 
(Testudines)," by Indraneil Das (India) 
and Peter C. H. Pritchard (USA). 

"Mating Call Structure of the Chinese 
Frog, Rana nigromaculata," by Yong 
Mu and Ermi Zhao (both China—
Beijing). 

"Studies on the Early Embryonic 
Development of Rana rugulosa 
Wicgmann," by Jionghua Pan and 
Danyu Liang (both China—Beijing). 

MANUSCRIPTS 
Manuscripts for publication are solicited 
and should be addressed to Asiatic Herpe-
tological Research Society, Museum of 
Vertebrate Zoology, University of 
California, Berkeley, California 94720, 
USA. Detailed instructions are publish-
ed at the end of volume 3 (1990). 

MEMBERSHIP 
AND SUBSCRIPTIONS 
Individual memberships in the USA are 
USS20 per year; outside the USA S25. 
Library subscriptions in the USA are 
S40 per year; outside the USA, S45. All 
members and subscribers receive one 
volume of Asiatic Herpetological 
Research per year. Address all 
membership or subscription correspon-
dence to Asian Herpetological Research 
Society, Museum of Vertebrate Zoology, 
University of California, Berkeley, 
California 94720, USA. Back issues of 
volumes 1-3 (1987-1990) are available 
from the same address at the same price 
per volume. 
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SERPENTES 

THAMNOPHIS ORDINOIDES (North-
western Garter Snake). Reproduction. 
Previous accounts of this species from 
the mid- and northern portions of its range 
indicate that clutch size ranges from 3 to 
20 young with 8 to 12 being most com-
mon. The few records of clutch sizes 
above 15 have included both unfertilized 
ova and births of dead snakes in the 
counts. Mature females range in size 
from ca. 300 to 695 mm SVL though rarely 
exceed 600 mm SVL (Nussbaum, Brodie, 
and Storm 1983. Amphibians and Rep-
tiles of the Pacific Northwest. Univ. Press 
of Idaho. Moscow. 322 pp.; Stewart 1968. 
J. Herpetol. 2(3-4):71-86). We know of 
only one study that provides information 
on clutch size for T. ordinoides from the 
southern portion of its range. The aver-
age clutch size for 11 medium-sized 
females from southwestern Oregon was 
5.2 (SE = 0.9) (Brodie 1989. Amer. Natur. 
134(2):225-238). 

On 23 August 1988 a gravid female T. 
ordinoides was captured at the edge of 
Hurdygurdy Creek (a tributary to the south 
fork of the Smith River), Del Norte Co., 
California. The snake measured 663 mm 
SVL and 784 mm TL; mass = 200 g. 
Sixteen ova were palpated in the field. 
The snake was brought to our laboratory, 
kept at normal (late summer, northern 
California) photoperiod and temperature 
conditions and provided with a "hot rock." 
She fed readily on large banana slugs 
(Ariolimax sp.) and shed once during her 
eight weeks in captivity. On 1 October 18 
young were born - 17 live and one dead. 
Eleven of the live young were males and 
6 were females. Neonates were meas-
ured shortly after their first shed and SVLs 
ranged from 136 to 148 mm (X = 142.9 
mm); TLs ranged from 179 to 200 mm (X 
= 189.5 mm); masses ranged from 2.0 to 
2.5 g (X = 2.09 g). These lengths and the 
sex ratio are similar to those observed for 
young of large females (>500 mm SVL) in 
the Willamette Valley, northern Oregon 
(Stewart op. cit.). 

Submitted by AMY J. LIND and 
HARTWELL H. WELSH, JR., USDA For-
est Service, Pacific Southwest Forest and 
Range Experiment Station, Redwood 
Sciences Laboratory, 1700 Bayview Drive, 
Arcata, CA 95521, USA • 

TRIMERESUR US A LBOLABRIS (Wh ite-
lipped Pit Viper). Reproduction. On 6 
September 1989 a female Trimeresurus 
albolabris albolabris was captured in a 
mango tree in Bangkok, Thailand. She 
was housed in a large cage with two males 
previously captured at the same locality. 
Copulation was never observed but on 26 
March 1990 she gave birth to 16 neo-
nates. Five were stillborn, four more died 
on the second day, and on 29 March a 
deformed specimen was found dead. With 
the exception of the deformed neonate, 
each of the dead specimens was meas-
ured and the following SVLs recorded 
(mm): 155, 152, 157, 160, 161, 157, 164, 
132, 165, and 163. Shedding began 1 
April 1990, six days after birth, and by 6 
April all but one of the five survivors had 
completed their first shed. On 6 April, 
eleven days after birth, the five surviving 
specimens were weighed. The masses 
(g) = 4.5, 4.5, 4.9, 3.85, and 3.7. 

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

• 

BOOK REVIEWS 

Current Herpetology in East Asia, ed-
ited by Masafumi Matsui, Tsutomu Hikida, 
and Richard C. Goris. 1989. ix + 521 pp. 
Herpetological Society of Japan, Kyoto. 
Hardbound. Available from Dr. Richard C. 
Goris, Hatsuyama 1-7-13, Miyamae-ku, 
Kawasaki-shi 213, Japan for US $44.00, 
or from Dr. Tsutomu Hikida, Department 
of Zoology, Faculty of Science, Kyoto Uni-
versity, Kita-Shirakawa Oiwake-cho, 
Sakyo-ku, Kyoto-shi 606, Japan, for 
)1(5,500. Readers in Europe can pay in yen 
via International Giro addressed toJapan-
China Herpetological Symposium Kyoto 
8-57373, Japan. 

This volume contains the proceed-
ings of the Japan-China Herpetological 
Symposium, which was held in Kyoto, 
Japan, in July 1988. The 75 papers are 
organized in nine chapters and range from 
brief reports to detailed studies of ecology 
and systematics. Contributions from 
amateur and professional herpetologists 
are represented. Asian species, some of 
which are not widely known, are the pri-
mary focus of these studies, and they 
provide intriguing information about a her-
petofauna that is little known by most 
Westerners. 

The initial chapter, "Morphology," opens 
with two papers on neuroanatomy, a  

description of cranial nerves of the boa 
Eryx miliaris and of the innervation of the 
pit organs of pit viper Agkistrodon blom-
hoffi. These are followed by R. Aoki's 
description of the globular posterior teeth 
of the Chinese alligator and of two species 
of the crocodylid genus Osteolaemus. Brief 
descriptions of melanosomes in the skin 
of squamates and of the embryonic devel-
opment of gonads of Takydromus 
tachydromoides complete the morphol-
ogy chapter. Additional morphological 
topics are included in the chapter on 
"Systematics," including descriptions of 
the larvae of hynobiid salamanders. 

The second chapter, "Embryology and 
Physiology," includes an assortment of 
topics. A description of captive rearing of 
the larvae of the Chinese giant slamander, 
Andrias davidanus, by G. Liu and H. Tang 
begins the chapter. A paper by M. Huang 
et al. describes general features of the 
embryonic development of the viviparous 
pit viper Agkistrodon blomhoffi. Photo-
graphs of most of the stages provide an 
impression of changes in body form, but 
they do not show details of structures such 
as the pit organs. The rate of embryonic 
development of Gekkojaponicus at differ-
ent temperatures is described by S. 
Tokunaga. Physiological studies are rep-
resented by descriptions of rates of oxy-
gen consumption by eggs and hatchlings 
of the lizard Takydromus septentrionalis 
and by the Chinese alligator, as well as by 
descriptions of the effect of temperature 
on the viscosity of blood of cobras. 

Phylogenetic studies are found in two 
chapters: A dozen papers grouped under 
the heading "Systematics" extend from a 
method of counting costal grooves of 
Hynobius to a study by T. Hayashi and M. 
Matsui of the family Salamandridae that 
employs allozyme data. "Karyology" re-
ceives a chapter of its own that includes 
an analysis of the phylogenetic relation-
ships of species of Hynobius and descrip-
tions of the karyotypes of Chinese and 
Japanese species of salamanders, frogs, 
and snakes. 

Ecological topics are covered under 
several headings. "Biogeography and 
Faunistics" provides descriptions of the 
herpetofaunas of regions extending in size 
from single provinces through the Ryukyu 
Archipelago to "East Asia." Most of these 
papers are short, and several lack refer-
ences to other studies. 

Papers in the chapter on "Breeding 
Biology" describe the reproductive habits 
of individual species, providing useful in-
formation about their natural history. A 
few papers in this section address larger 
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questions, such as the treatment of sexual 
size dimorphism of the rhacophorid frog 
Buergeria buergeria by K. Fukuyama and 
T. Kusano. Additional information about 
reproduction appears in the chapter "Be-
havioral Biology," and includes a descrip-
tion of choice of nest sites by the pit viper 
Trimeresurus flavoviridis in enclosures and 
an interesting study of the mating strategy 
of male Hynobius nebulosus. This sala-
mander breeds in small bodies of water, 
and fertilization is external. Territorial 
males defend egg-laying sites, and the 
largest males arrive at the breeding pools 
first and obtain the best territories. Non-
territorial males behave as sneakers, 
rushing toward ovipositing females and 
attempting to fertilize their eggs. Other 
behavioral topics include learned avoid-
ance of an apparently unpalatable frog, 
Rana rugosa, by newborn Elaphe quad-
rivirgata. 

Food habits of Okinawan frogs are 
described in a chapter on "Population and 
Community Ecology," and several papers 
consider the diets of snakes. In the most 
thorough of these, M. Hasegawa and H. 
Moriguchi compare the diets and food 
habits of two species of Elaphe on a series 
of islands off the eastern coast of Japan. 
Elaphe quadrivirgata is the most wide-
spread of the six species included. On 
islands where it is sympatric with several 
other species of snakes, E. quadrivirgata 
is small and feeds exclusively on skinks, 
whereas on islands where it occurs alone 
or with E. climacophora it is large and eats 
a variety of prey including mammals and 
birds. Clutch size and egg size varied 
slightly in parallel with the island-to-island 
variation in body size. 

A chapter on "Snake Venom and Snake 
Bite" concludes the symposium; papers in 
this section focus on the epidemiology 
and clinical treatment of snakebite, pro-
tective clothing, and the preparation of 
antivenom. An index includes both spe-
cies and topics. 

Clearly, herpetology is an active disci-
pline in East Asia that is growing on many 
fronts. The region contains an assortment 
of fascinating animals, and this vloume 
provides an intriguing view of their biol-
ogy. 

F. HARVEY POUGH 
Laboratory of Functional Ecology 
Section of Ecology & Systematics 
Corson Hall, Cornell University 
Ithaca, NY 14853-2701, USA • 

Middle American Herpetology. A Bib-
liographic Checklist, by Jaime Villa, Larry 
David Wilson, and Jerry D. Johnson. 1988. 
i - xxxiii + three unnumbered pages + 131 
pp., 91 color photographs arranged on 16 
plates, 23 figures (two unnumbered), and 
one table. University of Missouri Press, 
Columbia. Hardbound US $35. 

The passage from a manufacturing to a 
hurried, information-processing society 
has made the task of keeping abreast of 
herpetological literature formidable (not to 
mention costly). Indeed, the pleasure 
wrought by the arrival of a new publication 
is counterbalanced frequently by a feeling 
of anxiety at the prospect of its assimila-
tion. Checklists, depending upon their 
accuracy, pose either a help or a hin-
drance to this process. They are best 
evaluated as tools rather than literature, 
and to adequately review one would entail 
as much work as its creation. This will not 
be an adequate review, but it will explore 
the reliability of a reasonably priced new 
checklist: Middle American Herpetology 
(MAH). 

There are two types of checklists: those 
that treat unknown assemblages and 
comprise mostly novel data, and sum-
mary lists drawn from literature covering 
large regions. Although sometimes dis-
dained for lacking originality, summary 
checklists should neither be published nor 
judged under this pretense; in fact, new 
data can be obscured when presented in 
this fashion. What these lists lack in 
invention is offset by the convenience 
they afford; their simple summaries are 
the object of heavy user-reliance. 

Compilation of checklists is tedious and 
exacting, and these are the standards by 
which they should be judged. Properly 
done, and with timely geographic cover-
age, a checklist serves as an excellent 
jumping-off point for researchers, conser-
vation and governmental agencies, stu-
dents, hobbyists, and zoological park 
personnel. Moreover, the belated interna-
tional environmental interest in biodiver-
sity has resulted in a scramble for data in 
summary form. 

Middle American Herpetology begins 
with a brief foreword by Henry Fitch fol-
lowed by the color plates (an organiza-
tional novelty). The photographic quality 
is varied, as might be expected given the 
rarity of many taxa depicted; however, the 
photo of Bothrops [sensu lato) lateralis is 
the only one with serious color imbalance. 
Picture credits (nos. 51,64,72,74, and 77 
were actually taken by J.A. Campbell) and 
usage (I was surprised to encounter one 
of my photographs in-print) seem to have  

been treated casually. There are several 
misidentifications (46 is Amphisbaena 
fuliginosa; 48 is Chironius exoletus; 58 is 
Erythrolamprus mimus). More importantly, 
the captions are an opportunity lost; in-
stead of providing pertinent information 
(museum numbers, total length, specific 
locality data, etc.) they read like the text of 
a poorly prepared slideshow, containing a 
rambling admixture of local and English 
vernacular names. Statements like 'This 
is the first published photo of a living 
specimen" are gratuitous rather than 
useful. Following the photos and table of 
contents, the authors outline their meth-
ods in the introduction. Each species 
citation is followed by: an indication of 
whether (and how) that species is listed in 
the Catalogue of the Neotropical Squa-
mata (squamates), or the Catalogue of 
American Amphibians and Reptiles (non-
squamates); a section listing key literature 
pertaining to that taxon; references con-
taining illustrations; and a distribution 
section which lists pertinent literature by 
country or region. When the status of an 
included species is uncertain, a note is 
added. Inasmuch as the book does not 
contain identification keys, a list by region 
of published keys is provided, and a table 
includes some other taxonomic works. 

The introduction and authors' comments 
are in bilingual format which will be appre-
ciated by hispanic users. The methods 
seem for the most part to be well consid-
ered. A problem with the "catalogue" entry 
is that it fails to include all species listed in 
the CNS but subsequently synonymized; 
thus the reader might confront a taxon in 
the CNS but be unable to locate it in MAH. 
Also, where no taxonomic change has oc-
curred, the entry is supposedly deleted, 
but this has been done inconsistently. An 
update of changes since the CNS might 
best have been provided in tabular form, 
as researchers will use both books. 

The "key" and "distributional" literature 
sections include theses, dissertations, 
other checklists, and numerous titles in 
preparation. The questions of their appro-
priateness aside, many are cited arbitrar-
ily and erratically. For instance, Campbell 
(1982) contains a motherlode of distribu-
tional information, yet it is mentioned in 
passing. Key literature entries for many 
species include peripheral works in lieu of 
significant contributions; subspecies de-
scriptions are usually excluded. Informa-
tion provided on references containing 
illustrations is not encouraging in that fre-
quent use of "none?"gives the impression 
the authors are uncertain about their lit-
erature search. The idea of providing 
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distributional references is a good one, 
but the selection suffers from inconsisten-
cies, and the choice of citations could 
have been more rigorous. The transient 
nature of our distributional knowledge 
notwithstanding, I find the comments in 
CNS, Frost (1985), and Iverson (1986) to 
be of great help, and a similar approach 
(especially with regard to peripheral ele-
ments) would have benefitted the present 
work. 

The authors provide useful remarks 
when the status of a species is uncertain, 
but many more should have been included. 
The list of keys and ancillary publications 
(Introduction and Table 1) is not complete, 
omitting basic works (among them: Uzzell 
1973; Uzzell and Barry 1971; Perez-Higa-
reda and Smith 1986; Perez-Higareda et 
al. 1985; Smith et al. 1986; McDiarmid and 
DeWeese 1977), and omitting many gen-
era altogether. At least one work cited 
("King et al. 1988") does not exist. Para-
doxically, numerous titles mentioned 
nowhere in the text can be found in the 
Literature Cited. Perhaps, as implied in 
the title, the authors meant to include a 
bibliography. 

What's in a name? A lot, if it appears in 
a checklist, where scientific names, cor-
rectly spelled and cited, are the acid-test. 
The number of nomenclatorial mistakes in 
Middle American Herpetology warrants 
this summary (errors in parentheses): 
misspelled family name (1), misspelled 
species name (26), misspelled author 
name (5), misused parentheses (51!), no 
author listed (13), wrong author (3). The  

issue of gender is always controversial, 
but Bothrops and Sibon are demonstrably 
masculine. Species are listed in their re-
spective orders and alphabetized by family, 
and with the exception of the unused 
Alligatoridae, the authors explain contro-
versial familial inclusions or deletions. 

Middle American Herpetologytreats 782 
species of amphibians and reptiles, and 
the list is remarkably complete. A few ex-
ceptions are worthy of mention, however. 
Based on the literature the following spe-
cies should have been included: Eleuth-
erodactylus antillensis (Panama-
introduced), Rana brownorum (Tobasco 
and Chiapas, Mexico), Basiliscus galeri-
tus (Panama)., Norops poecilopus 
(Panama), Sceloporus prezygus (Chia-
pas, Mexico and Guatemala), Hydromor-
phus dunni and Rhinoclemmys melano-
sterna (Panama), and Micrurus ancoralis 
(Panama). The inclusion of Siphophis 
longicaudatus is inappropriate in that it is 
based on a personal communication; the 
fact that its putative presence in Panama 
represents a 6000-kilometer range exten-
sion is another matter. Extralimital spe-
cies included erroneously are Dendro-
bates fulguritus, Gonatodes annularis, and 
Norops sulcifrons. The book would have 
benefitted from an incertae sedis so that 
excluded taxa (Hyla bocourti) or those 
included tenuously (Norops rhombifera, 
Siphlophis longicaudatus, among others), 
and other controversies could have been 
placed in perspective. 

The occurrence of Gastrotheca cornuta 
in Costa Rica has yet to be established  

(Lamar and Porras, submitted); the au-
thors include it based on a misinterpreta-
tion of Stejneger (1911). The gecko 
Sphaerodactylus pacificus is endemic to 
Isla Cocos, and the wideranging skink 
Mabuya mabouia should not be charac-
terized as "an Antillean form." The type lo-
calities of Norops intermedius (Panama), 
and Senticolis triaspis (Belize) were ex-
cluded from their respective distributions. 

Based on the literature, distributional 
errors abound; several sources and even 
the CNS have been misquoted more than 
once. Species known to occur in but not 
cited for Panama include: Gastrotheca 
cornuta, Hyla pictipes, Coleonyx mitratus, 
Hem idactylus frenatus, Basiliscus 
plumifrons, B. vittatus, Norops pachypus, 
N. polylepis, Ameiva quadrilineata, Gym-
nophthalmus speciosus, and probably 
Lepidochelys kempi. Neither Bolitoglossa 
robusta nor Ninia sebae has been re-
ported from Panama. The authors ex-
cluded appropriately Chironius fuscus from 
Panama, but without comment. The lizard 
Cnemidophorus lemniscatus occurs in 
Costa Rica. The frog Smilisca sordida 
occurs in Nicaragua. The turtle Lepido-
chelys olivacea is found along the west 
coast of El Salvador, but the snake 
Bothrops atrox(.B. aspen) does not occur 
in that country. The Guatemalan herpe-
tofauna includes Plectrohyla hartwegi, 
Sceloporus taeniocnemis, Geophis 
cancellatus, Rhinobothryum bovallii, 
Thamnophis cyrtopsis, and T. marcianus, 
but does not include Smilisca phaeota, 
Norops tropidogaster, or Pliocercus eu- 
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ryzonus. Additionally, Chelydra serpentina 
and Thamnophis cyrtopsis are found in 
Belize. The lizards Norops limifrons and 
Sceloporus prezygus occur in southern 
Mexico. 

The puzzling inclusion of Conophis pul-
cher, which was synonymized (albeit in-
adequately) with C. lineatus by one of the 
authors (Wilson and Meyer 1982), makes 
one wonder how recently the text was 
revised...the synonymy was cited as being 
in preparation. The authors prudently 
placed in doubt the occurrence of Bothrops 
[sensu lato] lateralis in Nicaragua, owing 
to absence of verifiable specimens; one 
wonders why a similar stance was not 
taken with regard to Laticauda colubrina, 
and Lachesis muta from the same region 
(see also previous remarks about Siphlo-
phis longicaudatus). Treatment of Bachia 
blairi and B. pallidiceps is confusing. The 
"key literature" cited for each (Dixon 1973) 
actually synonymized them. The resur-
rection of B. blairi occured in 1977 (McDi-
armid and DeWeese), an unmentioned 
work. The Scolecosaurus cited by Dunn 
(1940) from Laguna de Pita, Panama, is 
probably referable to B. pallidiceps, as 
suggested by Dixon (1973). The authors 
request that unpublished material be sent 
for periodic updates which are planned, 
yet personal communications (used liber-
ally throughout the present volume) were 
handled in a particularly cavalier fashion. 
In light of the aforementioned dangers of 
including new data in summary checklists, 
it would seem prudent to publish first. 

The Catalogue of the Neotropical Squa-
meta was a veritable state-of-the-union 
address for the region at the time of its first 
publication. Because it remains an impor-
tant reference, and because of the ram-
bling introductory critique of CNS in Middle 
American Herpetology, it is inevitable that 
they be compared. The modern situation 
admittedly is more complex, and the au-
thors have negotiated a vast amount of 
literature during their compilation; this is 
offset by the much narrower scope of 
MAH. Technology has rendered simple 
what was recently arduous: the mechan-
ics of writing and publishing. In that light, 
it is ironic that MAH is plagued with incon-
sistencies and poor editing. I found 
Middle American Herpetology to be more 
current, more detailed but less reliable 
than the Catalogue of the Neotropical 
Squamata, the stated shortcomings of 
which remain largely uneclipsed by this 
volume. 
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Crocodiles, by Rodney Steel. 1989. 
Christopher Helm, London. Distributed by 
David and Charles, Inc. North Pomfert, 
VT 05053, USA ISBN 0-7470-3008-3. 

Rodney Steel's new book is an updated 
version of Neill's flawed, yet classic work, 
Last of the Ruling Reptiles. This book is 
divided into chapters that consider some 
of the dominant themes in crocodilian 
biology, including anatomy, systematics, 
paleontology, and conservation. The book 
is illustrated with line drawings and photo-
graphs, and geographic distribution maps 
for the extant species are provided. 

The book is riddled with trivia and amus-
ing anecdotes about crocodilians - for in-
stance Steel (p. 9) points out that "The 
aborigines of northern Australia believe 
that the spirits of their forbears lived on in 
the crocodiles of the region (commonly 
the highly dangerous saltwater crocodile), 
and believed that in the past their ances-
tors had turned themselves into croco-
diles by pushing a firestick up their rec-
tums." 

In general there is much to be critical of 
in this book, even though the targeted 
audience is not the professional herpe-
tologist. To begin with, an arrangement 
that was more clearly systematic would be 
of benefit but instead Steel discusses the 
taxa in a mishmash of subjects and taxo-
nomic groups. Many inexcusable mis-
takes include the premise that crocodili-
ans are the only extant species of archo-
saurs. Even the Victorians considered the 
extant Archosauria to be composed of 
birds and crocodilians. In fact there are 
more extant species of avian archosaurs 
than all other groups of living and fossil 
archosaurs combined. 

My own expertise is in crocodilian pale-
ontology and evolution. Here, probably 
because of my knowledge about the sub-
ject, I find the omissions and the errors 
most troublesome. I am surprised by this 
because, if Steel is an expert on any 
subject contained in this book, crocodilian 
paleontology would be it. After all he 
compiled one of the most-used treatises 
on the subject (see Steel 1973). His 
depiction of crocodilian orgins (p. 3) is 
virtually identical to those proposed dec-
ades ago by a variety of workers and 
contains no phylogenetic information. 
Several resolved phylogenies have been 
proposed recently (i.e. Clark 1986; Ben-
ton and Clark 1988; Norell 1988; Dens-
more 1983), that depict the phylogeny of 
these taxa and give evidence for these 
relationships. His use of the grade levels  

of Protosuchia, Archeosuchia and Mes-
osuchia is a real blast from the past. 

Steel also perpetuates the myth that 
crocodilians are living fossils and are 
essentially unchanged over the last 200 
million years, yet further on he argues that 
the extant crocodilians are much more 
advanced than their Mesozoic relatives. I 
find it interesting that no extant genus can 
be identified farther back than the Oligo-
cene, and even this should probably be 
revised to Miocene. 

Several glaring errors concern specific 
fossils. On p. 38 Steel states that "The 
oldest eusuchian so far discovered ap-
pears to be Hylaeochampsa, which comes 
from the Hastings Sand of Sussex ... The 
specimen was found by the famous 19th 
century physician Gideon Mantell . . 
Unfortunately, the remains of Hylaeo-
champsa, contained in a nodule of iron-
stone, comprise only a dozen or so verte-
brae that seem to be of characteristic 
eusuchian procoelus type, together with 
what looks like a cranium. It is not certain 
that the vertebrae and the fragmentary 
skull belong to the same animal, and the 
palatal structure cannot be elucidated to 
find out if the pterygoid bones contribute to 
the formation of the secondary palate." 

Steel seems to have confused the type 
specimen of Hylaeochampsa with the 
poorly known Heterosuchus. These speci-
mens were collected about 100 kilome-
ters apart and in some literature have 
been synonomized (Romer 1956). The 
cranium of Hylaeochampsa is actually a 
very fine specimen (collected by Fox not 
Mantell), preserved in a fine clay (not 
ironstone), and from the Wealden Forma-
tion of the Isle of Wight (not the Hastings 
Sand near Hastings). The type specimen 
of Hylaeochampsa has been figured re-
peatedly for the past 115 years. The 
remarkable character of the palate makes 
this specimen a true eusuchian with un-
ambiguous pterygoid contribution to the 
secondary palate. 

Steel also cites that "of Lower Creta-
ceous age is a single procoelous vertebral 
centrum . . . which is probably crocodilian 
and hence eusuchian." This logic does 
not follow, because procoelus vertebrae 
are not unique to the Eusuchia (Norell and 
Clark, in press), they also occur in some 
Goniopholidids, atoposaurs (Steel 1973), 
and in the caudal vertebrae of Bernissar-
tia, all taxa that Steel considers to be 
"mesosuchians." On p. 150, Steel figures 
a well-preserved skull with the caption 
"The fossil skull of a teleosaur 
Steneosaurus bollensis, from the Lower 

Jurassic of Holzmaden, Wurttemburg." In 
reality, this skull is a British Museum 
specimen of Pelagosaurus typus from 
Caen, France originally described and 
figured by Eudes Deslongchamps in a 
classic monograph. 
These errors and the archaic systematics 

and format of the book render it of little use 
to the professional herpetologist or even 
informed amateur from my perspective. It 
should join the ranks of the not-too-scien-
tific coffee table stack. One wonders, 
considering all of the errors, spurious inter-
pretations, omissions, and dated material 
whether such a book does more harm 
than good. 
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