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1987 JOINT ANNUAL MEETING 
The 30th Annual Meeting of 

THE SOCIETY FOR THE STUDY OF AMPHIBIANS AND REPTILES 
and The 35th Annual Meeting of 

THE HERPETOLOGISTS' LEAGUE 
with 

The 2nd Annual Meeting of 

EL COMITE NACIONAL HERPETOLOGICO, MEXICO 

HOSTED BY EL INSTITUTO DE BIOLOGIA, U.N.A.M 
in 

Veracruz, Veracruz, Mexico 
9-15 August 1987 

Universidad Nacional Autonoma de Mex-
ico was established in 1910. It now has 
308,000 students and an academic staff of 
30,000, 1700 of which are devoted to scientific 
research. The university has branches 
throughout Mexico. The largest branch, 
known as "Ciudad Universitaria," (CU) is in 
Mexico City, covering 733 hectares on a lava 
flow at the southern edge of the city. 

In 1929 the Institute of Biology was formed. 
There are now 14 institutes and seven centers 
for scientific investigation. The primary func-
tion of these institutes and centers is re-
search, integrated with teaching. Other de-
partments and faculties within UNAM are 
primarily devoted to teaching and offer 
degrees at the bachelors, masters, and doc-
toral levels. Within the Institute of Biology a 
doctoral program in ecology is offered. 

The Institute of Biology at the present time 
consists of three departments: Botany, Ecol-
ogy, and Zoology. There are also the field 
stations of Chamela in Jalisco and Los Tux-
tlas in Veracruz, and the Botanical Garden in 
Mexico City. A total of 150 academic staff 
comprise the Institute of Biology. Included in 
this group are nine herpetologists, five inves-
tigators and four technicians. 

Meeting Site 
The meeting will be held in Veracruz, Vera-

cruz at Hotel Mocambo, a large sprawling 
Spanish style hotel located 300 m from the 
beach on the Gulf of Mexico. Average daily  

temperatures and humidities are lower than 
they were for either Tampa or Springfield and 
the possibility of drenching thunderstorms is 
also less likely in August. Veracruz is a pleas-
ant tropical port city with a population of 
300,000. Mocambo is located at the south end 
of the city, a direct 10 min from the airport by 
taxi. Housing, meals, papers, and social ses-
sions all will be in the Hotel Mocambo com-
plex. Paper sessions will be held in air condi-
tioned rooms. 

Registration 
The registration fees are $30 regular, $15 

student or spouse/guest. This includes the 
meeting costs, refreshments for the breaks, 
the registration social, the Monday night wine 
and cheese social, the BBQ and chile cook-
off, live musical groups, and refreshments at 
the auction. Only persons with name badges 
will be admitted to the social or scientific 
events. The spouse/guest category is pro-
vided for persons accompanying regular 
members or student members and who will 
NOT be attending the paper sessions. 

Anyone registering after May 1 will be 
charged an additional $15. Exceptions will be 
made for all attendees coming from countries 
where it is difficult to obtain funds in US $ or 
Pesos Mexicanos. They can pay at the meet-
ing registration desk IF they have sent in the 
preregistration forms and requested a waiver. 
Fees may be paid in either US $ or Pesos 
Mexicanos at the current rate of exchange. 

Currency 
Mexico's currency is the peso, and the cur-

rent rate is $850 per dollar US. Inflation and 
fluctuation of the peso according to the world 
petroleum prices make it impossible to gua-
rantee prices in pesos. VISA, Mastercard, 
American Express, Bancomer, Banamex, 
Carnet, and Diners cards are accepted at 
most major hotels and restaurants. Foreign 
checks on US banks will be accepted for reg-
istration fees and prepayment of hotels and 
meals. Travelers checks, credit cards, Pesos 
Mexicanos, US $, international money orders, 
or checks drawn on Mexican banks will be 
accepted at the meeting site. Money can be 
changed in the banks at the Mexico City air-
port or at the meeting site, no problem. 

Transportation 
AIR: Make your reservations to Veracruz, 
Veracruz. There is only one airport. Ray Ash-
ton is "handling" discount airfares from the 
USA to Veracruz through the travel agency: 

Holbrook Travel, Inc. 
3540 N.W. 13th Street 
Gainesville, FL 32609, USA 

Call Toll Free: in Florida 1-800-345-7111, 
other states 1-800-451-7111 

When calling, identify yourself as one of 
"those" wanting bargain rates to the SSAR-
HL conference. Ray lists roundtrip fares from 
11 major USA cities to Veracruz (with a 
transfer in Mexico City) ranging from $296 
(Miami) to $458 (Seattle). 
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BUS: ADO and AU offer first class bus service 
to Veracruz from Mexico City as well as 
border towns. Second and third class buses 
also are available. 
PRIVATE VEHICLE: The roads from Laredo 
or Brownsville, Texas provide a scenic direct 
route to Veracruz. Hotel Mocambo is located 
on the main highway at the south edge of 
Veracruz. 

In order to enter Mexico, it is necessary to 
have TWO documents: A current passport 
OR a notarized copy of a birth certificate; 
AND a driver's license with photograph OR a 
voter's registration card. 
TAXI: Free shuttle service will be available 
from the airport to Mocambo on Saturday and 
Sunday. Present taxi rates are $2.50 US/per-
son from the airport to Mocambo. 
TRAIN: Train service is available from Mexico 
City to Veracruz, providing many hours to 
view the scenic countryside. However it is not 
recommended for the unadventurous. 
RENTAL VEHICLES: International rental 
agencies have offices at the airport on Mexico 
City and in Veracruz (Avis, Hertz, National). 
VW bugs are the most common and econom-
ical way to go, but VW buses and larger cars 
may also be rented. 

Housing and Food 
Hotel Mocambo is offering a package rate 

of six nights with meals (five breakfasts, four 
dinners, one supper) for a special price of 
$200 US per person (double occupancy) or 
$250 (single occupancy). Meals only are $60. 
Meals will be served buffet style, with a large 
selection of regional cuisine 'for all palates. 
(We will have total control of the menu, water 
and disinfecting of vegetables for those con-
cerned about such things.) The midday meal, 
also buffet style featuring local seafood, will 
be served as the large meal of the day. All 
other meals, except the Thursday night fiesta, 
are paid for in your registration fee. Meals 
may be purchased separately or in the many 
inexpensive seafood restaurants and taco 
stands located on the beach within 5 min 
walking distance of Mocambo. Veracruz has 
hundreds of restaurants; a complete restau-
rant guide will be provided at the registration 
desk. 

Rooms without meals are $35 single or $18 
per person double occupancy. The rooms are 
deluxe—air conditioning, private shower with 
hot and cold water, private bathroom, cable 
TV, telephone, room service. The entire Hotel 
Mocambo complex has been reserved for this 
meeting, including tennis courts, swimming 
pools, jacuzzi, and bars, but space is limited 
to 140 rooms. The rooms will be filled by 
those registering promptly. 

Meeting registration & housing reservation 
forms are included with the final call for pap-
ers (see below). But don't worry if you are late 
in registering. Ample space has been reserved 
at five hotels within easy staggering distance 
of Mocambo (within 500 m). Veracruz has 
hundreds of other hotels, motels, and hostels 
ranging in price from $3-50 per night, depend-
ing on your customs. If you have a special 
need, write. We are sure to be able to satisfy 
nearly everybody in Veracruz in their quest 
for economy and comfort. 

Camping 
Two camping—trailer parks are located 

within 2 km of Hotel Mocambo. Both have 
bathrooms, showers, and full hookups. Pres-
ent rates are $.25 per day per person. These 
are within 10 min walking time (for Society 
officers). 

Parking 
If you drive or rent a vehicle, no problem. 

Free parking with security guard is available 
at Mocambo. 

Business Meetings 
Inter-society Liaison Committee-1930, 

Aug. 8 Room B 
SSAR Board Meeting-1000, Aug. 9 Rm. B 
HL Board Meeting-1300, Aug. 9 Room C 
Inter-society Liaison Committee Meeting-

1300, Aug. 12 Room C 
SSAR Business Meeting-1730, Aug. 13 

Room A 
HL Business Meeting-1730, Aug. 14 Rm. A 

Collecting 
Collecting is discouraged by the SSAR, the 

HL, the CNH, and the organizers of this meet-
ing. It is illegal to collect, possess or transport 
Mexican wildlife w thout a permit. Attendees 
are asked not to bring live reptiles or amphib-
ians onto the meeting grounds unless this 
has been previously cleared with the meeting 
co-chairpersons in writing. Permits may be 
obtained to collect reptiles and amphibians 
for scientific purposes. Application proce-
dures appear below. 

Scientific Sessions 
HL Distinguished Herpetologist Lecture: 
Henry Fitch 

CNH Invited Speaker: Miguel Alvarez del 
Toro (Tentative) 

Call for Papers. The final call for papers was 
mailed to all members in January. Deadline 
for the receipt of abstracts and preregistra-
tion is 1 May 1987. Abstracts will not be 
accepted unless accompanied by the prereg-
istration fee (except for those speakers from 
countries where there is a problem transfer-
ring currency, and who request to pay on 
site). Papers "by title only" are no longer 
accepted. Papers may be presented in either 
English or Espanol. If time and space become 
limited, papers will be scheduled in order of 
receipt. Papers will be limited to 12 min for 
presentation and three min for discussion. 

Poster Sessions. Posters do not have to be 
limited to flat presentations to hang on walls. 
Be innovative. We will try to accommodate 
even the wildest iceas with the resources we 
have available. 

Awards 
The Herpetologists' League will make 

awards ($$) for the Best Student Paper and 
the Best Student Poster. 

EXTRA SPECIAL ACTIVITIES 

Herpetological Art and Photo exhibit. All 
those wishing to display materials are wel-
come to do so. Please bring all exhibits 
mounted and ready to hang. 

Photo Contest (new this year, sponsored by 
the CNH). 

Theme: Neotropical Reptiles and Amphib-
ians. 
Format: Color prints, 8 x 10 in ONLY (no other 
sizes), mounted on neutral colored mounting 
board 11 x 14 in. 
Prize Categories: Turtles, Snakes, Lizards, 
Anurans, Salamanders, Other (Dinosaurs, 
Crocodilians, Caecilians, Herpetologists in 
compromising positions, etc.) Prizes will be 
awarded in each category. 
Limit: Three photos per registrant (total re-
gardless of category). Bring your mounted 
photos to the registration desk. Photos will be 
exhibited throughout the meeting. 

Herpetological Exam. Marty Crump has again 
agreed to coordinate this ever-popular event 
to test your knowledge of the field of herpe-
tology. This year's exam will feature neotrop-
ical herps and will be available in Spanish and 
English versions. Prizes will be awarded to 
the winners, and proceeds will be used to 
support the SSAR Grants-in-Herpetology pro-
gram. 

Exhibits. The foyer of Hotel Mocambo will 
provide a congenial and convenient locality 
for commercial exhibitors. For exhibit appli-
cations or further information, contact: 

Ruth Zantzinger 
2108 Cherry Street 

Philadelphia, Pennsylvania 19103, USA 
Tel. (215) 557-0182 

Socials and other Special Events 
Sunday: Registration social with tropical 
entertainment. 

Monday Night: Wine and cheese social. 

Tuesday Night: Auction (Sponsored by 
SSAR). Now a tradition, Joseph T. Collins will 
again coordinate the auctioning of herpeto-
logical items. Please bring or send all items to 
be donated. A tax-deductible receipt will be 
given for all donations. Complimentary bev-
erages will be provided throughout the 
auction. 

Wednesday Night: Mexican beach barbecue 
with a chile con carne cookoff with music by a 
marimba group. Film: Tropical rainforest in 
Mexico. Synchronized slide presentation on 
Estacion de Biologia Los Tuxtlas. 

Thursday Night: Seafood extravaganza with 
entertainment provided by Universidad Vera-
cruzana Ballet Folklorico. ($10.) 

Friday: Field Trips. 
Mt. Orizaba to observe salamanders 
The wetlands of Lerdo de Tejada to observe 
turtles 
Volcan Santa Martha to observe cloud forest 
herps 
Estacion de Biologia Los Tuxtlas to observe 
neotropical forest and wetland reptiles and 
amphibians 

In addition a SCUBA diving trip is planned for 
the coral reef off the coast of Veracruz. A 
diving excursion to Puerto Morelos, Quintana 
Roo can also be easily arranged. 

Family Entertainment 
Bilingual guides will be available through-

out the week for shopping tours to the local 
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markets, trips to museums, historical sites 
(San Juan de Ulua—prison of the Spanish 
Inquisition; first Catholic church in the New 
World), archeological sites, and aquarium. 
No guides will be necessary to reach the 
beach. 

Live Exhibits 
We will not have all Mexican species repre-

sented, but we will have the largest display 
ever presented at an SSAR/HL meeting. Nat-
ural backgrounds will be available for photo-
graphy. 

Collections 
Anyone wishing to examine specimens at 

any of the collections in Mexico should make 
prior arrangements with the curators to do so 
before or after the meeting, not during the 
meeting. 

DEADLINES 
May 1: Abstracts and résumés of all papers 

and posters. 
Preregistration payment for those sub-

mitting papers. 
Preregistration payment for those not 

wishing to pay an extra late regis- 

REGULATIONS TO OBTAIN 
SCIENTIFIC COLLECTING PERMITS 

FOR MEXICAN WILDLIFE 

Many investigators have inquired about the 
procedures for obtaining collecting permits 
so they may collect specimens while in Mexi-
co for the SSAR/HL meeting in August. The 
following information should answer all such 
questions. 

Investigators must send all of the required 
material, without exception, to the embassy 
of your country in Mexico City. The embassy 
must certify the documents and send them to: 

Direccion General de Conservacion 
Ecologica de Los Recursos Naturales 
Rio Elba #20 - 80 Piso 
Col. Cuauhtemoc. 
06500 Mexico, D.F. 

The required documents consist of: 

1) Letter of support from your institution cer-
tifying the proposed research and/or collect-
ing. 

2) Letter certifying that you agree to pay the 
expenses of a Mexican technician during the 
field work in Mexico. (This gives Mexican 
students a chance to learn with professionals, 
establishes contacts both for the foreign 
investigator as well as the Mexican student, 
and makes it easier for the project to function 
logistically). 

3) Letter from a Mexican institution or invest-
igator endorsing the project. 

4) Curriculum vitae of investigator and two 
passport size photographs. 

5) Copy of project proposal with justification 
of why you need to collect the animals and 
how you are going to do it. 

The project proposal needs to include: 

a) Common and scientific names of all spe- 
cies to be collected (even if you do not know 
which species occur in an area you must at 

tration fee of $15. 
Housing registration and meal pack-

age registration. 

August 1: Final day for 80% refund of regis-
tration fees. 

Meeting Co-chairpersons 
Richard C. Vogt 

Est. Biol. Los Tuxtlas 
Inst. de Biologia 

U.N.A.M. 
Apart. Post. 94, San Andres Tuxtla, Ver. 

C.P. 95700, MEXICO 
OR 

Gustavo Casas Andreu 
Dept. de Zoologia 

Inst. de Biologia U.N.A.M. 
Apart. Post. 70-233. 

C.U. Deig. Coyoacah 
04510 Mexico D.F., MEXICO 

TELEPHONE 5-50-5215, ext 4905 or 4906, 
5-50-5002 

A copy of the official call for papers can be 
obtained by contacting either one of the co-
chairpersons or James F. Berry, Department 
of Biology, Elmhurst College, Elmhurst, Illi-
nois 60126, USA. Tel. (312) 279-4100. • 

least include a hypothetical list or your 
proposal will not be considered) and the 
number of individuals of each species. 
b) Collecting and transporting methods. If 
you plan to tag animals you must include a 
list of the types of tags to be used and the 
number series. 
c) Localities where the investigations or col-
lecting are to be carried out. 
d) Period of investigation or collection 
(exact starting and ending dates). 
e) Locality where you will be leaving Mexico 
(which border town or airport). 

When the collecting permit is approved La 
Direccion General de Conservacion Ecolog-
ica de los Recursos Naturales will send a tele-
gram to the investigator informing him or her 
of acceptance and requesting an interna-
tional money order for the amount specified 
according to the Ley Federal de Derechos 
Vigente. (This amount is subject to change so 
no amount can be stated at this time.) 

If permission is granted to collect or study 
Mexican wildlife for scientific purposes the 
investigator must comply with the following 
regulations: 

1) Deposit 40% of the total of the specimens 
collected, properly preserved and with the 
collecting data, in one of the Mexican scien-
tific institutions dictated by the DIRECCION 
GENERAL DE CONSERVACION ECOLOG-
ICA DE LOS RECURSOS NATURALES. 

2) Establish contact with the delegates of 
SEDUE in the states where you are to make 
the investigation or collection. 

3) Comply with the regulations required by 
LA DIRECCION GENERAL DE SANIDAD Y 
PROTECCION AGROPECUARIA Y FORE-
STAL DE LA SARH for the exportation of 
live animals. 

4) Once the field work is completed you 
must send within 30 days to DIRECCION 
GENERAL DE CONSERVACION ECOLOG- 

ICA DE LOS RECURSOS NATURALES a 
copy of the results of the field work in the 
format of the approved project and a copy of 
the field book listing the specimens col-
lected. When the data are published, re-
prints of the scientific articles resulting from 
the investigation must also be sent. 

ABSOLUTELY IMPORTANT 

ALL OF THE REQUIRED DOCUMENTS, IN-
CLUDING DIPLOMATIC CERTIFICATION 
FROM YOUR EMBASSY, MUST BE RE-
CEIVED BY THE DIRECCION GENERAL DE 
CONSERVACION ECOLOGICA DE LOS 
RECURSOS NATURALES AT LEAST 30 
DAYS PRIOR TO THE STARTING DATE OF 
THE PROPOSED INVESTIGATION OR 
COLLECTING, OR THE STARTING DATE 
WILL BE DELAYED. 

The above is the latest material I personally 
received from SEDUE (2 December 1986). 
Please note the emphasis in the requirements 
for granting permission to collect for SCIEN-
TIFIC INVESTIGATION. General collecting 
for museums or personal collections is not 
endorsed and permits for such activities will 
not be issued. Because of past abuses by 
both scientists and hobbyists as well as by 
representatives of biological supply houses, 
the regulations are set up as they are. They 
are not done to intimidate individuals or to 
prevent legitimate scientific investigation or 
collecting in Mexico but to protect the native 
fauna and discourage the abuses that oc-
curred in the past. 

RICHARD C. VOGT 	 • 

SPONSORSHIP OF NON-U.S. 
MEMBERS 

SSAR is expanding its sponsorship of non-
U.S. members by requesting contributions to 
a fund established to defray the membership 
dues of herpetologists in countries that face 
difficulties with exchange of foreign currency. 
We encourage your participation in this pro-
gram. Please contact our Treasurer, Dr. Henri 
C. Seibert, if you can assist in the identifica-
tion of colleagues who can benefit from this 
program. • 
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SSAR ELECTION RESULTS 
SSAR BUSINESS 	 NEWSNOTES  	The results of the 1986 SSAR Election are as 

SSAR CONTRIBUTORS 

Once again we are pleased to recognize 
those individuals who have financially aided 
the Society by becoming Contributing or 
Sustaining members for the year 1986 and 
also those who have supported the Grants-in-
Herpetology fund. A statistical analysis would 
reveal a very high positive correlation be-
tween those who have contributed in 1986 
and those who have contributed in previous 
years. To all of you, new or old, we offer our 
thank you. H.C. Siebert, Treasurer. 

Contributing Members 
	

Schoner. 
Abercrombie. C.L . 	 Shupak. R.C. 
Anderson. M.L. 	 Stephan. D.L 
Arndt. R.G. 	 Stewart. M.M. 
Bailey. J R. 	 Telford. S.R. Ill 
Dixon. J.R. 	 Vial. J.L. 
Dunson. W.A. 	 Webb. R.G. 
Farkas. R W 
	

Wilczewski, J. 
Frair. W 
	

Zantzinger. R 
Greer. A.E. 

Hardy. D.L. 
	 Grants-in-Herpetology 

Andreadis. P T 
McCoy. C.J. 	 Benes. E.S. 
Miller. L.R. 	 Bury. R.B. 
Mulvany. P.S. 	 Carpenter. C.C. 
Ruibal. R. 	 Collins. J.T. 
revere. J.W. 	 Congdon. J.D 
Sustaining Members 
	

Cook. R.P. 
Ashton, R.E. 	 Davis. J.G. 
Axtell. R.W. 	 Dodd. C.K.. Jr. 
Belden. T .M. 	 Edmonson. C.R. 
Benes. E.S. 	 Fraser. D.F. 
Bessette. E.L. 	 Fritts. -11-1. 
Bickert. J.H. 	 Gist. D.H. 
Boyden. T W 
	

Gordon. R.E. 
Carpenter. C.C. 	 Graham, T.E. 
Clingenpeel. F.A. 	 Greene. H.W. 
Copeland. L.A. 	 Hammock, M.W . 

Crump. M.L . 	 Hardy. D.L. 
Dloogatch. M. 	 Harris. L.E. 
Dondero. R.E. 	 Herrington. R.E . 

Edmonson. C.R. 	 Holland. D.C . 

Fischer. H M. 	 Holmstrom. W.F.. Jr. 
Glenn. J.L. 	 Hooper. C.S. ill 
Gordon. R.E. 	 Hoser. R.T. 
Graham. T.E. 	 Jennings, M R. 
Green. N.B. 	 Lamar. W W 
Harlan. R.A. 	 Lance. R.C . 

Heil, M.J. 	 Larsen. J.H., Jr 
Hill. L.W 
	

Lohoefener. R. 
Holmstrom. W.F Jr 

	
Malnate. E.V. 

Howe. T 
	

Maxson. 
Hudson. S.D. 	 Mulvany. P.S. 
Knefler. F.T. 	 Norris. D.O. 
Kollros. J.J. 	 Pague. C. 
Lardie. R.L. 	 Petranka. J. 
Liner. E.A. 	 Rosenberg, M.J. 
Loery. W.H. 	 Schatti. B. 
MacGregor. J.R. 	 Scott. N.J. 
Marek. J.R. Jr 
	

Smith. H.T. 
McGurty. B.M. 	 Smither. M.A . 

McManus. W.F . 	 Starrett. P. 
Meede. U. 	 Stewart. M.M 
Moler. P.E. 	 Studenroth, K.R Jr 
Monahan, T.J. 	 Tarsitano. S. 
Mount, R.H. 	 Tihen. J.A. 
Niehaus, L.P. 	 Underhill. J.C. 
Oldak. P.D. 	 Wassersug, R. 
Patton. M.M. 	 Wiley. J.E. 
Peyer. J.J. 	 Williams. E.E. 
Rosenberg. M.J 
Schmittou. R. 

follows: 

President-elect: Hugh R. Quinn 
Secretary: James S. Jacob 
Treasurer: Henri Seibert 
Board - Regular: Lynne Houck 
Board - Non-U.S.: James P. Bogart 

A total of 508 members voted in this elec-
tion. The vote for president-elect was a tie 
between the two candidates, and the final 
decision was made by the Board of Directors. 

The Society extends its gratitude to the 
Nominating Committee (Hugh R. Quinn, 
Chair) and to the SSAR Elector (J. Eric Juter-
bock) for their hard work, and to the outgoing 
President and Board Members for their ser-
vice during their terms. • 

SSAR PROGRAMS FOR REGIONAL 
HERPETOLOGICAL SOCIETIES 

The SSAR has developed three new pro-
grams to promote Interactions between it and 
regional herpetological societies and to en-
hance the membership of both. 

1. Individuals who join the SSAR through 
their regional society will have $2 of their 
SSAR dues credited to to their own society's 
treasury. This program is designed to en-
courage people to join the largest and most 
diverse international herpetological society, 
to enhance the membership of the SSAR, and 
to reward regional herpetological societies 
for participating in the program. 

2. Regional herpetological societies are 
now eligible for a 25% discount on all orders 
of $30 or more for SSAR publications. This 
discount may only be applied to post-publica-
tion prices and is valid during the calendar 
year 1987. Orders must be placed by an 
officer of the regional society. 

3. Two sets of plates from the new SSAR 
book Turtles of Venezuela have been sent to 
each regional society in the USA. The plates 
may be sold, auctioned, given away as prizes, 
or used in any other way deemed appropriate 
by the regional society officers. 

Officers of all regional herpetological socie-
ties in the USA have been sent detailed infor-
mation about these programs. This informa-
tion is available to anybody who requests it. 

STEPHEN HAMMACK 
Regional Societies Liaison Chairman 

	• 
CRESTED IGUANA DISCOVERER DIES 

We regret to report that John R.H. Gibbons, 
discoverer of the Fijian crested iguana, and 
his family drowned in a boating accident on 
15 November 1986. His friends, colleagues 
and the entire herpetological community 
mourn the loss of Dr. Gibbons and his family. 

• 

VOLUNTEER PROGRAM AT AMNH 
SOUTHWESTERN RESEARCH 

STATION 

Approximately 20 volunteer positions are 
open in 1987 at the Southwestern Research 
Station of the American Museum of Natural 
History in Portal, Arizona. The volunteer pro-
gram is run annually and offers students in 
the biological sciences outstanding oppor-
tunities to observe and become involved with 
scientists doing field research. Food and 
lodging at the Station are provided to volun-
teers in exchange for four hours per day of 
routine work chores, with the remaining time 
available for research activities. 

Volunteers are needed between 10 March 
and 1 December and are appointed for part of 
this period, with a minimum appointment of 
four to six weeks. Faculty knowing of promis-
ing students should alert them to this oppor-
tunity for professional experience toward, 
development of, and evaluation of their career 
goals. 

Applicants for positions from March 
through May should submit forms by 15 Feb- 
ruary, summer volunteers, June through Sep- 
tember, by 1 April. The program is open to 
both undergraduate and graduate students, 
who may pursue their own research projects. 

For application forms, write: Resident Di- 
rector, Southwestern Research Station of 
The American Museum of Natural History, 
Portal, Arizona 85632, USA. (602) 558-2396 

• 

EUTHANASIA OF REPTILES 
AND AMPHIBIANS 

The Universities Federation for Animal Wel-
fare and the World Society for the Protection 
of Animals have formed a Working Party on 
Reptiles and Amphibians. The aim of this 
group is to collate and disseminate informa-
tion on the humane euthanasia of amphibians 
and reptiles. 

Persons having information on this subject, 
in the form of technical data or individual 
experiences, are asked to write to: U.F.A.W., 8 
Hamilton Close, Potters Bar, Herts EN6 3QD, 
England. • 

WISCONSIN HERP SPECIMEN 
RECORDS WANTED 

If you maintain a collection of preserved 
amphibian or reptile specimens from Wis-
consin, please send a listing of these speci-
mens to me (if you have not already done so). 
Include locality data and collection date. We 
are collecting and verifying all Wisconsin 
specimen records as part of an intensive sur-
vey of amphibian and reptile distribution in 
Wisconsin. Send to Gary S. Casper, Section 
of Vertebrate Zoology, Milwaukee Public Mu-
seum, Milwaukee, Wisconsin 53233, USA • 
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VOLUNTEERS SOUGHT FOR SEA 
	  yuIRAempptihleibsiaannsd TURTLE TAGGING PROJECT 

The Caribbean Conservation Corporation, 
Inc., managers of the Green Turtle Research 
Station in Tortuguero, Costa Rica, is seeking 
volunteers to help with the sea turtle tagging 
project for the 1987 season. Departures for 
the 13 day program, including a trip to the 
Monteverde cloud forest, are: July 6, 13, 20, 
27, August 3, 10, 17, 24. The cost of this tax 
deductible research travel program is $1,395, 
all inclusive from Miami. Volunteers will work 
with the research team as they tag and collect 
data on nesting green, hawksbill, and leath-
erback turtles. 

Arrangements for volunteers are being 
made by Holbrook Travel, Inc. For an applica-
tion or further information, contact: Ray E. 
Ashton, Jr., Holbrook Travel, Inc., 3540 N.W. 
13th Street, Gainesville, FL 32609. Or call 1-
800-451-7111 (in Florida, 1-800-345-7111). 

• 

SOCIETIES 

fficial First Day Cover 

The Crested Iguana, an exquisite new spe-
cies first described in Journal of Herpetology 
in 1981, is featured on a 40C stamp issued 1 
August 1985 by the Fiji Government. This is  

part of a set of 6 stamps on Fiji reptiles and 
amphibians available from Philatelic Bureau, 
G. P. 0. Box 100, Suva, Fiji. Prices for set: 
F$2.43 mint or cancelled, F$2.67 first day 
cover (approximate conversion rate F$1.03 = 
US $1.00); use International Money Order, 
payable to Postmaster. • 

BRITISH HERPETOLOGICAL 
SOCIETY MEETINGS 1987 

Meetings are held in the Lecture Theatre of 
the Linnean Society of London, Burlington 
House, Piccadilly, London W1, and generally 
start at 7:00 pm. For further details and mem-
bership, please write to BHS, c/o Zoological 
Society of London, Regent's Park, London 
NW1 4RY, England. As always, SSAR mem-
bers and other North American herpetolo-
gists visiting or passing through London are 
most welcome. 

February 24. Dr C.J. McCarthy: Sea snakes. 

March 24. A.G.M. (see separate Agenda), fol-
lowed by Keith Corbet: 'Biogenetic reserves' 
and conservation of European herpetofauna. 

April 29. Dr T.R. Halliday: Reproductive cycle 
and life history of newts. 

May 28. Education - the link between captive 
breeding and conservation: the work of the 
Education Committee. Speakers: Vic Taylor 
(Chairman); Colin Fitzsimmons; Dr Graham 
Walters; Peter Curry. Details to be announced 
later. 

June 27. Dr J. Samour: Biomedical survey of 
the Aldabran giant tortoise population in the 
Seychelle Is (Indian Ocean). A special Satur-
day afternoon lecture, starting at 2:30 pm. 
Joint meeting with the British Chelonia 
Group. 

July 22. Amphibia and reptiles worldwide: 
Their care and breeding. A discussion organ-
ized by the Captive Breeding Committee 
(Chairman: Simon Townson). Members are 
encouraged to bring live animals, preserved 
specimens, amphibian voice recordings and 
35 mm slides for display and to illustrate 
discussions. 

September 24. Care and breeding of amphib-
ia and reptiles: an open meeting. Contribu-
tions from members - slides, live animals etc. 
There will be facilities for the sale and ex- 

change of members' private stock. 

October 13. Mike Linley: Herpetofauna of 
New Zealand. 

November 18. Dr C.J. Reading: Ecology of the 
common toad (Bufo bufo) with reference to 
breeding strategies. 

Please note that the name of the Society's 
journal has been changed to The Herpetolog-
ical Journal to reflect better the subject mat-
ter of papers published. 

M.R.K. LAMBERT 
Tropical Development & Research Institute 
College House, Wrights Lane 
London W8 5SJ UK 
	 • 

HUNGARIAN HERPETOLOGICAL 
SOCIETIES 

Information on herpetological societies in 
Hungary has been received from Zoltan 
Takacs (Division of Toxinology, Hungarian 
Ichthyological and Herpetological Society), 
Szeged. 

MAGYAR AKVARISTA ES TERRARISTA 
ORSZAGOS EGYESULET - Hungarian Ich-
thyological and Herpetological Society. 
Founded 1984. 
Secretary: A. Balkay, Gepmadar utca 12, 1106 
Budapest X. 
President: Dr K. Pinter, Epitti utca 12, 1184 
Budapest XVIII. 
Publication: Akvarium es Terrarium, a period-
ical (presently being licensed); quarterly. 

TIT HERPETOLOGIAI ES TERRARISTA 
SZAKKOR - Society for the Popularization of 
Scientific Knowledge: Herpetological and 
Terraristic Section. Founded 1980. 
Address: Bocskai utca 37, 1113 Budapest Xl. 

President: T. Feher, R6zza utca 8, 2013 
Pornaz. 
Chairman, Herpetological and Terraristic 
Section: Dr. Z. Kors6s, Zoological Depart-
ment, Hungarian Natural History Museum, 
Baross utca 13, 1088 Budapest. 
Publication: Terrarium, periodical; triannual-
ly. 

M.RA. LAMBERT 
Tropical Development & Research Institute 
College House, Wrights Lane 
London L08 5SJ UK 
	 • 

MEETINGS 

ALL FLORIDA HERP CONFERENCE 

The tenth annual All Florida Herpetological 
Conference and Show will be held April 11-12 
at the Florida State Museum, University of 
Florida, Gainesville, Florida. Registration and 
program information is available from Rhoda 
Bryant, Florida State Museum, Museum 
Road, Gainesville, Florida 32611, USA. (904) 
392-1721. • 

ASIH 67th Annual Meeting 

The American Society of Ichthyologists 
and Herpetologists and the American Elas-
mobranch Society will hold their annual meet-
ings at the New York State Museum, Albany, 
New York, 21-26 June 1987. The meetings will 
include symposia, workshops, field trips, con-
tributed-paper and poster sessions, exhibits, 
social events and business meetings. Sym-
posia and workshops will include: Biology of 
Unisexual Vertebrates; The Role of Intro-
duced Fishes, Amphibians, and Reptiles in 
Natural Systems; Reproduction in Tropical 
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SNAKES: ECOLOGY AND 
EVOLUTIONARY BIOLOGY 

Edited by 
Richard A. Seigel, Savannah River Ecology Laboratory, 

Joseph T. Collins, Museum of Natural History, University of Kansas, 
Susan S. Novak, Savannah River Ecology Laboratory 

In ecological and evolutionary research, snakes 
occupy a unique niche. Studies of their adaptations 
and life histories have broad implications for the 
most basic questions of biology. Although their 
secretive and sometimes venomous nature has 
discouraged research, recent methodological and 
conceptual breakthroughs have led to a large but 
unreviewed literature available only to specialists. 

Snakes fills the need for an up-to-date text/ 
reference on the growing field of snake ecology and 
evolutionary biology. Here, in one volume, is an 
extensive review of the biology of these fascinating 
reptiles, including such topics as zoogeography, 
fossil history, systematics, foraging, and 
reproduction. With contributions from many leading 
herpetologists, this work is divided into sections on 
Systematics and Morphology, Techniques, and Life 
History and Ecology. Each section summarizes what 
is known about these major fields of snake biology 
and synthesizes the primary literature, both for the 
experienced investigator overwhelmed by the mass 
of citations available and for the student just starting 
to study snakes. 

Snakes will well serve the needs of those actively 
involved in research and will stimulate new and 
innovative herpetological research. The biological 
community—the experienced researcher, the amateur 
naturalist, and the beginning student—will find 
Snakes invaluable. 
Jan. 1987 • 528 pages • ISBN: 0-02-947830-8 • $55.00 

Prices are in US dollars and are subject to change w/o notice. 

CONTENTS 
Preface and Introduction 

Systematics and Morphology 
Systematics, Samuel B. McDowell 
Fossil History, Jean-Claude Rage 
Geographic Distribution: Problems in Phylogeny and 
Zoogeography, John E. Cadle 
Functional Morphology, David L.Cundall 

Techniques 
Collecting and Life-History Techniques, 
Henry S. Fitch 
Captive Maintenance, 
James B. Murphy and Jonathan A. Campbell 

Life History and Ecology 
Social Behavior, James C. Gillingham 
Reproductive Ecology, 
Richard A. Seigel and Neil B. Ford 
Population Ecology, 
William S. Parker and Michael V. Plummer 
Foraging Ecology, Henry R. Mushinsky 
Communities, Laurie J. Vitt 
Spatial Patterns and Movements, Patrick T. Gregory, 
J. Malcolm Macartney, and Karl W. Larsen 
Activity Patterns, 
J. Wh4ield Gibbons and Raymond D. Semlitsch 
Temperature, Energetics, and Physiological Ecology, 
Harvey B. Lillywhite 
Status, Conservation, and Management, 
C. Kenneth Dodd, Jr. 
Index 

To place a VISA or MasterCard order, call toll-free 
1-800-257-5755 

(In NJ, AK, or HI dial direct 1-609-461-6500) 
or order from 

MACMILLAN PUBLISHING COMPANY 
866 Third Avenue, New York, N.Y. 10022 • Att: D. S. Decker 
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VOLUNTEERS 
NEEDED 
TO HELP 

WITH THE 
SEA TURTLE 

TAGGING PROJECT 
FOR THE 1987 SEASON 
Volunteers work with the research 
team as they tag & collect data 
on nesting turtles at Tortuguero, 
Costa Rica. This 13-Day Program 
includes time in Monteverde 
Cloud Forest. Departures July 
6,13,20,27. August 3,10,17 & 24. 

35 
ALL-INCLUSIVE FROM MIAMI 

For further information or 
application, please contact: 

HOLB ROOK 
TRAVEL, INC. 

We Offer You The World 
3540 NW 13th Street ■ Gainesville, FL 32609 

Call toll free: 1-800-451-7111 Nationwide 
1-800-345-7111 in Florida 

BOOKS & PUBLICATIONS 
MAINLY HERPETOLOGY 

Over 4300 items listed of which 
over 3800 are on Herpetology. 
Listed by subject for the first 
time. 36 pages. 

SUBJECTS 

U.S., Canada & Mexico 
Central & South America 

Asia & Far East 
Africa 

Australia & Pacific 
Turtles 

Venom & Venomous Herps 
Snakes 
Lizards 

Amphibians 
Reptiles & Amphibians General 

Herp Society & 
Zoo Publications 

SEND $2.00 Postage U.S. 
$4.50 Foreign A.M. 

TO: HERP. SEARCH SERV. 
& EXCH. 

117 E. Santa Barbara 
Lindenhurst NY 11757 

Anurans; and Skeletal Anatomy of Cyprinid 
Fishes. 

All contributed-paper and poster sessions, 
symposia and workshops will be held at the 
State Museum in the Cultural Education Cen-
ter of the Empire State Plaza. Housing will be 
available at nearby Siena College or at sev-
eral hotels in Albany. Planned social activities 
will be held at various locations in the greater 
Albany area. Since Albany is at the eastern 
terminus of the Erie Canal it is readily access-
ible from all parts of the Continent; more 
modern forms of transport can also be used. 
All people interested in fishes, amphibians 
and reptiles are invited to attend. Additional 
information can be obtained from Robert A. 
Daniels, New York State Museum, CEC 3132, 
Albany, New York 12230, USA. • 

FIRST SOUTH AMERICAN CONGRESS 
OF HERPETOLOGY 

The first South American Congress of Her-
petology is scheduled for 21-24 September 
1987 in Tucuman, Argentina, under the spon-
sorship of the AsociaciOn Herpetologica Ar-
gentina - PNHERP CONICET. Sessions will 
include invited presentations, contributed 
papers, and workshops. Contributed papers 
(including abstracts in Spanish) will be ac-
cepted until 30 June 1987. For registration 
materials and further information, write to Dr. 
Raymond F. Laurent, Asociaci6n Herpetolog-
ica Argentina - PRHERP CONICET, Miguel 
Lillo 251, 4000 San Miguel de Tucuman, 
Argentina. • 

UK JOINT HERPETOLOGICAL 
SOCIETY SYMPOSIUM 

The first UK Joint Herpetological Society 
Symposium was held in the lecture theatre of 
the London Zoological Society, Regent's 
Park, London on 14 September 1986. It was 
attended by one-hundred-and-seventy dele-
gates. 

Papers presented were: Breeding Bombina 
maxima (Bob Bray); Frogs of Sarawak (Chris 
Mattison); Reptiles and amphibians of Greg-
ory National Park, N.W. Territories, Australia 
(Paul Edgar); Veterinary aspects of reptile 
husbandry (Rob Harper); Reproduction of 
Hermann's tortoise and the problem of their 
disposal (Don Reid); Environmental lighting 
(Dave Blatchford); Amphibian Husbandry 
(Mike Linley); and Captive breeding of tropi-
cal and temperate reptiles in Pennsylvania 
(John Brunner). 

This highly successful event was organized 
by Jon Coote. The proceedings will be pub-
lished in the near future. 

DAVID BLATCHFORD 
Kirkhill Cottages 
St. Quivox, 
Ayr, 
Ayrshire KA6 5HJ 
SCOTLAND 
	 • 

FEATURES 

NOTES ON THE FEEDING 
BEHAVIOR OF A JUVENILE 

MUD TURTLE 
Kinostemon 
scorpioides 

Kinosternon scorpioides (Linnaeus, 1766) 
ranges from Mexico to Argentina (Pritchard 
1979), where it is often found in murky bodies 
of water (Freiberg 1972; Acuna et al. 1983). 
Despite its wide distribution, little is known of 
its natural history (Pritchard 1979). Excluding 
parasitological and systematic papers, most 
information about the species can be found in 
Teska (1976), Acuna et al. (1983), Pritchard 
and Trebbau (1984) and papers cited therein. 

We know of no reports about the hatchling 
and early juvenile stages, which are known 
only from uncaptioned drawings in Gunther 
(1902). A presumed hatchling is recorded 
from Cayenne (Pritchard and Trebbau 1984). 
The following notes regard behavior in cap-
tivity of a single individual of K. s. cruentatum, 
and are published because our many attempts 
to obtain further specimens failed. 

At the beginning of the 1983 dry season, 
two K. scorpioides were hand-collected while 
they were motionless in a bed of mud and leaf 
trash in Central Costa Rica (San Pedro de 
Pavas, San Jose Province). Adults of the spe-
cies have been reported at this pool (Acuna et 
al. 1983). At capture, the specimens mea-
sured: length of plastron 3.8 and 4.9 cm; car-
apace 5.0 and 5.2 cm; width of plastron 3.3 
and 4.7 cm; carapace 4.8 and 4.8 cm. Their 
plastral hinges were not functional. One indi-
vidual died within 20 hours; the other survived 
approximately 3 months in an opaque aquar-
ium (6 x 7 x 16 cm, with 336 crn 3  of water and a 
small stone as dry section). The observations 
reported here are based on the longest-
surviving turtle. Both specimens are depos-
ited in the Museum of Zoology of the Univer-
sity of Costa Rica (MZ:X-0012). 

FEEDING BEHAVIOR AND FOOD 
ACCEPTANCE 

The turtle approached an object put in the 
aquarium to ca. 1 cm, with head turned later-
ally, viewing it with only one eye ("visual 
examination"). Adult insects and Culicid 
mosquito larvae that were placed in the water 
often tried to escape as a result of such 
approach, generally with success. Biting 
action was accompanied by strong suction of 
water, which seemed to help capture small 
prey (e.g. Culicid larvae). A similar mecha-
nism has been described in taxonomically 
distant species, e.g. Chelus limbriatus (Prit-
chard 1984, personal comm.). If the prey was 
a fast swimmer (e.g. a hemipteran), the turtle 
normally abandoned the chase after one or 
two unsuccessful biting attempts. Its general 
foraging and feeding behaviors were similar 
to those of temperate Kinosternids (see 
Mahmoud 1968; Hulse 1974). 

We believe that the visual sense of this tur-
tle was of key importance in the location and 
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Table 1. Food acceptance of a juvenile Kinosternon scorpioides turtle 

FOOD ITEMS 
OFFERED 

NUMBER 
OFFERED 

NUMBER 
CONSUMED 

Culicid mosquito larvae 697 634 

Juvenile Aplexa fuliginea 
snails (length about 1 mm) 79 0 

Live flies • 28 26 

Adult A. luliginea snails (length about 1 cm) 21 15 

Aquatic oligoquete worms (length about 1 cm) 9 3 

Aquatic oligoquete worms (length about 10 cm) 5 4 

Dead Culicid mosquitoes 3 0 

A. fuliginea egg capsules 3 0 

Water hyacinth (Eichhornia crassipes) 3 0 

Dead beetles 2 0 

Dead ants (length about 3 mm) • 1 0 

Cabbage leaves * 1 0 

Live spiders • 1 1 

TOTAL 853 683 (80%) 

• Foods that were not collected in the turtle's habitat, and were offered only for comparative 
purposes. 

recognition of food, as suggested by the fol-
lowing observations. 1. When 34 Culicid lar-
vae were introduced into the aquarium and 
the aquarium was placed into a light-tight bag 
for 46 hours, none of the larvae were eaten. 
However, as soon as the aquarium was 
exposed to daylight, the turtle started to con-
sume the larvae. The experiment also sug-
gests that the turtle could not locate the lar-
vae by olfactory or tactile stimuli. 2. The turtle 
approached inorganic dark objects in the 
aquarium as described above ("visual exami-
nation"). 3. By observing suspended silt flow 
as suggested by Carr (1952), we saw that it 
rarely sniffed food. 

When eating prey that was difficult to swal-
low, such as large earthworms, the turtle 
showed rhythmic inflations of the neck, which 
apparently aided ingestion. Finally, the neck 
was fully extended and bent upwards until the 
food was totally swallowed. Undesired food 
parts were expelled orally with a spurt of 
water. 

Table 1 shows That a wide variety of prey 
was accepted, including live oligochaete 
worms, snails, flies, and mosquito larvae. 
When several of these items were available, 
the turtle ate the larvae first. Mosquito larvae 
were immediately recognized as food when 
first offered, and on one occasion, 148 of 
them were consumed within 24 hours. The 
food of adult K. scorpioides consists of tad-
poles, crustaceans, insects and their larvae, 
Poeciliid fishes, molluscs, and worms (Fias-
son 1945; Acuna et al. 1983). 
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ANTIPREDATOR 
RESPONSES OF 

Rana tigerina TO A CROW 
At 1500 h on 9 January 1984 we observed 

an Indian Crow (Corvus splendens) attack an 
adult frog (Rana tigerina) 90 mm SVL. The 
observation was made at the Madras Snake 
Park, Madras, India, where frogs of many 
species are released into enclosures as food 
for monitor lizards (Varanus). The crow 
attacked the frog on the ground and carried it 
to the stone wall of the lizard pen. The frog 
emitted a series of mercy screams audible to 
us at a distance of 5 m. The crow pecked 
repeatedly at the ventral surface of the frog 
with the beak closed but did not break the 
skin of the frog. After a number of pecks the 
frog righted itself and assumed a defensive 
posture with the body inflated and the hind 
limbs extended; this posture was very similar 
to that reported for other species of Rana 
(Altig 1972; Formanowicz and Brodie 1979; 
Hinsche 1926). 

As the R. tigerina assumed the defensive 
posture the crow pecked it on the dorsal sur-
face of the body several times and finally on 
the hind leg, flipping the frog onto its dorsum. 
After being flipped the frog remained immo-
bile. The crow shook its head with the bill 
open and wiped its open bill on the substrate; 
this is typical of distasteful responses of other 
birds to amphibians (e.g. Howard and Brodie 
1973; Johnson and Brodie 1975). The crow 
walked 2 m from the frog then flew to a nearby 
tree; it returned once to the frog for a few 
seconds but did not peck it again. The crow 
then flew away. We observed the frog for an 
additional 5 min during which it remained 
motionless on its dorsum. We then retrieved 
and examined the frog. The skin had not been 
broken by the pecking of the crow. The frog 
then righted itself and hopped. We kept the 
frog for 24 h and it did not appear to be injured 
in any way. 

We observed a crow eating another (longer-
legged) Rana in an adjacent pen later the 
same day. 

We conclude from these observations that: 
1) Crows do attack frogs, and 2) Rana tigerina 
has a skin secretion sufficiently unpalatable 
to repulse crows. Observations such as this 
along with carefully designed experiments 
will allow us to more fully understand the 
antipredator mechanisms of frogs. 

We are grateful to Romulus Whitaker for 
allowing us to make these observations at the 
Madras Snake Park and to a Smithsonian 
Foreign Currency grant supporting our travel. 
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RANGE PORTRAYAL AND 
REALITY: "BIAS" OR 

SCALING PROBLEM? 
Recently, Axtell (1983) claimed that most 

maps of the distribution of the eastern hog-
nose snake, Heterodon platyrhinos, were 
biased in not showing certain fine details of 
the range. Specifically, he contended that 
such maps should be drawn with collection 
localities marked with dots and map outlines 
drawn with dash lines to accentuate ambi-
guity (where it exists). Included in the maps 
he mentioned were those by Wright and 
Wright (1957), Platt (1969), Conant (1975) 
and Blem (1981). At the risk of being accused 
of being a proponent of inaccuracy, I present 
in this note some arguments that show that 
these maps are not biased but are constrained 
by scaling problems. 

First, it should be noted that map size re-
stricts the potential degree of accuracy of H. 
platyrhinos maps. For example, Axtell's 
(1983) map accurately shows the distribution 
of H. platyrhinos along rivers in the high 
plains of Texas and Oklahoma. If a similar 
scale had been used by mappers of its total 
distribution, the resulting maps would be 
slightly larger than 100 X 100 cm. Obviously, 
field guides or catalogues of these dimen-
sions are not likely to be useful or produced at 
reasonable costs. Furthermore, the loss of 
accuracy that results from the use of smaller 
maps in no way satisfies the definition of 
"bias" (i.e., introduction of systematic error). 

Secondly, my original map (Blem 1981) 
included all major tributaries and clearly 
showed the riparian nature of the distribution 
of H. platyrhinos. In a logical attempt to con-
serve space and expense, editors of the ASIH 
catalogue reduced the size of the map and 
omitted the drainages when the map was re-
drawn. However, the account clearly states 
that the species "extends westward along 
river valleys." Platt's (1969) description of this 
distribution is similar. Although Conant 
(1975) and Wright and Wright (1957) do not 
make this point clear, their maps do achieve 
their purpose (i.e., to show the general distri-
bution of this species). 

Thirdly, while locality dots are excellent 
features in maps covering relatively small 
areas, the dots themselves create confusion 
on large scale maps. On my map of the U. S. 
distribution of H. platyrhinos the dots (which 
are very small) cover an area equal to approx- 

imately 40 km in width. Axtell's range expan-
sion (76 km) would scarcely be visible on this 
scale and its importance would be minimized. 
If one attempts to draw a "dot map" with dots 
of about 1 mm in diameter and a scale of 1 mm 
= 1 km, a map of the distribution of H. platy-
rhinos would be about 27 cm X 24 cm and a U. 
S. map would be 43 cm x 29 cm. Such maps 
would be unwieldy, but smaller scales would 
obscure drainages (many major tributaries 
are less than 1 km wide) and even then range 
expansions of less than 20 km would be diffi-
cult to map. 

Finally, I agree with Axtell that knowledge 
of uninhabited areas within outlined ranges 
on large scale maps is important. In fact, this 
problem is as significant for the hognose 
snake as the western edge portrayal. For 
example, there are huge areas in states like 
Ohio (Blem 1972) that seem devoid of hog-
nose snakes. However, on the scale that field 
guide maps are drawn, one cannot expect to 
show these details. Also, since all ranges are 
subject to change and are seldom certain, 
map boundaries would always be drawn in 
dash lines. 

In summary, I do not agree that major maps 
of H. platyrhinos are biased or greatly inaccu-
rate. For their purpose they are perfectly 
appropriate. More detailed distributional anal-
yses are the province of state publications or 

MORE ACCURATE RANGE 
PORTRAYAL, EVEN ON 

SMALLER MAPS? AXTELL'S 
ANSWER TO BLEM'S 

PROTESTATIONS 
First, I want to stress that I would be the last 

individual to argue that map portrayal is any-
thing more than a gross representation of 
reality, but the closer we can come to some 
ideal representation the more informative our 
maps become. 

Second, a brief statement to describe how I 
viewed the 1983 manuscript as it was being 
prepared, since my perception at that time 
differed considerably from the interpretation 
Blem has given it (see above). I was using the 
map of H. platyrhinos as an example, a vehi-
cle if you will, to express some of my long-
standing concerns about how we portray 
organismal distributions on maps. My basic 
argument was for an approach that adds 
physical and/or environmental information 
as well as individual dot records during map 
preparation. With these additions we might 
begin to understand and appreciate how dis-
tributions conform to landforms, soils, geol-
ogy, vegetation or any other environmental 
factor that may be of interest. 

Third, I'll now address Blem's two specific 
criticisms, i.e., my use of the word bias and 
what I'll call the size problem (Blem calls it 
scaling), especially with regard to small (i.e. 
catalogue and fieldbook-sized) maps. In my 
1982 publication I asserted that all previous 
H. platyrhinos maps had presented a biased 
portrayal of reality because the method of 
mapping over-generalized information 
known to the mappers. At the time I didn't 
consider this a direct criticism of any of the  

monographs, or, if sufficient interest exists, 
large encyclopedic atlases. 
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earlier mappers (although now I can see that 
it certainly could have been taken that way) 
because they had simply practiced conven-
tional mapping techniques that had been in 
use for decades. However, I was criticizing a 
mapping method that I believed had outlived 
its usefulness. Perhaps I should have used 
the term generalized portrayal instead of 
biased portrayal, but with the term bias I 
wanted to emphasize the way I believe our 
maps affect a reader's perceptions of distri-
bution patterns. Their interpretation of these 
patterns almost certainly is influenced (or 
biased) by such maps, and if the maps are 
generalized then their interpretations proba-
bly will also be generalized. The question I 
ask is: Do we wish to continue perpetuating 
such inaccuracies in the name of simplicity 
and easy comprehension, or should we try to 
do something about it? I believe I've an-
swered that question, at least for myself. Al-
though I did not directly address the small 
map problem in my 1983 publication, it was 
partially considered in the comparative maps 
shown at the bottom of Fig. 1. Those maps 
were included to illustrate how different two 
mapping approaches could be when com-
pared. I used no locality dots on the maps, 
which were prepared to match the fieldbooks 
style. While Blem's (see above) interpretation 
makes it seem that I was advocating dot 
records on all maps, my sentence on page 
193 1"2) Actual locality (dot) maps should be 
prepared whenever possible so that investi-
gators can interpret such range information 
independently" (bold face not in original)] 
clearly indicates that I was not that dogmatic. 
I agree that one does run into scaling prob-
lems when drawing small maps. Obviously 
you can't get as much on a postage stamp 
sized map as on a 100 x 100 cm map, but we all 
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EASTERN 
HOGNOSE SNAKE 

Heterodon plotyrhinos 

Figure 1. Comparative maps of Heterodon platyrhinos range. Left, modified map; right, courtesy 
of Roger Conant and Houghton Mifflin Co. See text for additional information. 

know that small maps are usually drawn 
larger first and then reduced for publication. 
Not a great deal of clarity is lost during this 
process because everything is reduced pro-
portionately. And if a line or a dot can be 
drawn on paper, it can still be clearly seen 
even after considerable reduction. As an 
example of this, I first enlarged Conant's 
(1975) range map of H. platyrhinos 308 per 
cent on a Xerox copier; then I redrew it (using 
various dot map sources, i.e., Anderson 1965; 
Blem 1981; Conant 1951, 1975; Platt 1969; 
Smith 1961; Vogt 1981; and Webb 1977) and 
finally I reduced the map photographically 
back to Conant's original publication size. 
The result along with Conant's original map, 
is presented below as Fig. 1. This map shows 
many peripheral records (except for Texas) 
as isolated dots. It draws attention to certain 
problematic regions in several states (i.e. 
Oklahoma, Missouri, Iowa, Illinois, Indiana, 
Michigan, Ohio, and West Virginia) where 
further investigation may be needed to estab-
lish more accurate range boundaries (and 
possibly to generate future explanations for 
those patterns so they can later be tested). 
Question marks appear in South Carolina, 
Kentucky, Tennessee, and Louisiana be-
cause Blem (1981) portrayed few records for 
any of these states (i.e. 4, 6, 4 and 4 respec-
tively). As a reader, I am not sure whether 
these were "token" localities to fill in map 
space, or whether there are distributional 
peculiarities in these states that need closer 
examination. 

We also need to be more cognizant of local 
distributions in states reportedly having pan-
demic occurrence of particular organisms. 
For example, Mount's (1975).dot map of H. 
platyrhinos range in Alabama suggests that 
there may be many areas in that state where 
the eastern hognose does not occur, yet his 
caption for Fig. 216 states that "the species is 
believed to occur statewide, or essentially 
so." By including such a statement, Mount 
may have unintentionally reduced interest in 
Heterodon distribution in Alabama by a sig-
nificant amount, for if most investigators  

believe that this snake has a statewide distri-
bution, then why try to report a new county 
record, or why try to find out why H. platyrhi-
nos does or does nct occur in some particular 
area? 

In closing, I'm still convinced that we can 
make both large and small maps better; that 
we can with proper map presentation, en-
courage the accumulation of new and more 
enlightening geographic information, and 
with this information be better able to find 
why animals are where they are and possibly 
even how they came to be there. 
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MORE ACCURATE RANGE 
PORTRAYAL: 

CONCLUSIONS 
Since Axtell has recanted his use of the 

term "bias," our debate seems to boil down to 
subjective evaluations, i.e., do "tiny dots" 
maps improve upon traditional line maps, and 
do these maps accurately show fine detail, 
particularly at the edge of the range. 

As a student of "edge of the range" pheno-
mena, I especially appreciate Axtell's efforts 
to map range limits precisely. However, dots 
on small maps do not improve upon an accu-
rately drawn line. I feel that Axtell's redrawn 
version of Conant's (1975) hognose snake 
map supports this observation. Dot maps 
drawn at the appropriate scale are a distinct 
improvement; "tiny dot maps" only give the 
impression of accuracy. 

Dot maps present an additional problem. At 
what "dot density" do we stop drawing dots 
and simply indicate that the species may 
occur throughout the range? Nearly every 
species has disjunct populations at the edge 
of the range; drawing dots for all of these 
would require more effort than field guides 
warrant. In some species the distances be-
tween many locality records are greater than 
Axtell's hognose snake range expansion. Do 
we draw all of these records as dots and re-
draw the maps every few years as records 
accumulate? It seems to me that such maps 
should be the goal of more localized studies 
or perhaps could be compiled by a committee 
of distributional herpetologists selected from 
national societies. 

In conclusion, I too encourage accuracy in 
mapping and accuracy in distributional data 
where it is appropriate. We definitely have 
much to learn about the biology of range lim-
its. Let's just not get carried away with adding 
dots to maps. 

CHARLES R. BLEM 
Department of Biology 
Academic Division 
Virginia Commonwealth University 
Richmond, Virginia 23284 USA 
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SOME RECENT 
INTRODUCTIONS OF 

REPTILES IN THE 
CAYMAN ISLANDS, 

WEST INDIES 
Minton and Minton (1984. SSAR Herp. 

Review 15(3):77) reported the presence of 
Anolis sagrei in the vicinity of George Town, 
Grand Cayman, Cayman Islands, where it 
outnumbered the endemic Anolis consper-
sus "in about a 2 to 1 ratio." 

In early 1986 we noted the continued pres-
ence of Anolis sagrei in George Town and 
South Sound areas, and documented intro-
ductions of Elaphe guttata guttata on Grand 
Cayman and Anolis maynardi on Cayman 
Brac. It is our belief that both Anolis sagrei 
and Elaphe guttata arrived recently in the 
Cayman Islands from south Florida with 
nursery stock used for landscaping. 
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Elaphe guttata guttata (Corn Snake). GRAND 
CAYMAN: Golf Course, Brittania Condomin-
iums, 3.5 km N of Harbor, George Town 11 
September 1985. University of Florida (UF 
63455-63456). The initial specimen was killed 
by workmen as they unloaded exotic shrub-
bery and trees imported by ship to Grand 
Cayman from a nursery located in the Miami 
area. These workmen also reported seeing 
other individuals at the same time, but were 
unable to kill them before they escaped. In 
January 1986, the second specimen was 
caught by a workman at the condominium. 

Anolis maynardi. CAYMAN BRAG: 2.4 km SW 
of Stake Bay, "The Creek" settlement. 31 Jan 
1986. (UF 63457). Other specimens were seen 
on trees adjacent to the Cayman Brac Airport 
and 1 km E of airport. People who live 
between the Airport and The Creek know 
these green lizards, and reported often see-
ing them on trees in their yards. No speci-
mens were seen elsewhere on the island. Mrs. 
Cynthia Scott, a lifelong resident of the Brac 
and avid naturalist, remembered that these 
lizards first appeared in her yard in the mid-
1970s. Anolis maynardi is endemic to Little 
Cayman and was probably accidentally trans-
ported to the Brac on commodities shipped 
across the 11 km wide seaway that separates 
the two islands. 

RICHARD FRANZ 
and 
GARY S. MORGAN 
Florida State Museum 
University of Florida 
Gainesville, Florida 32611, USA 
and 
J. E. DAVIES 
Mosquito Research and Control Unit 
George Town 
Grand Cayman Island 
Cayman Islands, BWI 
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Herpetological 
Husbandry 

This section of Herpetological Review deals spe-
cifically with the husbandry of captive reptiles and 
amphibians. Articles concerning any aspect of suc-
cessful exhibit design, techniques for maintenance 
and breeding, egg incubation, and rearing of the 
young are acceptable based on the success of the 
husbandry program, the quality of written work, and 
the overall value of the presented material to the 
herpetological community. Reproductive articles 
should stress the actual methods and specimen 
manipulation involved but may also include obser-
vations of behavior, growth, and statistical data. Of 
particular interest are reports describing consist-
ently successful, long term programs which deal 
with large numbers of a single species or genus. 

Longer husbandry manuscripts should be divided 
into appropriate sections including Literature Cited. 
Black and white photos and line drawings are 
acceptable. All manuscripts will be reviewed by the 
Section Editor, and frequently by another individual 
within the particular area of expertise. Reports 
which do not deal with herpetological husbandry 
per se (for example, the description of eggs and 
young from a wild-caught gravid female) will be 
forwarded to the Editor for consideration as a Fea-
ture Article. In order to reduce publication time, 
husbandry articles should be sent directly to the 

Section Editor, Bern W. Tryon, Knoxville Zoological 
Park, Box 6040, Knoxville, Tennessee 37914, U.S.A. 

CAPTIVE Phrynosoma solare 
RAISED WITHOUT ANTS 

OR HIBERNATION 
Horned lizards (genus Phrynosoma) are 

dietary specialists on various genera of ants 
(Hotton 1955; Pianka and Parker 1975; Whit-
ford and Bryant 1979; Rissing 1981; Munger 
1984). Their poor feeding and survival in cap-
tivity has long been attributed to lack of, or 
insufficient, ants in the diet (Wynne 1981; 
Switak 1984); it was presumed that ants con-
tain a nutrient not available in other food 
items offered. Recently some workers have 
achieved success at breeding Phrynosoma in 
captivity (Baur 1973, 1979a, 1979b, 1984; 
Montanucci 1983) by feeding ants and other 
insects, utilizing ultraviolet or natural light, 
and hibernating animals in winter. Mayhew 
(1965) reported one species, P. m'calli, to be 
an "obligatory hibernator." This report on P. 
solare demonstrates that horned lizards can 
be raised to two years of age (adult) without 
ants in the diet, suggesting that factors other 
than ants were responsible for earlier failures 
and current successes, and notes that hiber-
nation may not be "obligatory," at least in 
young animals of this species. Nevertheless, 
ants in the diet and/or annual hibernation 
may be beneficial to some captive horned 
lizards. 

METHODS 

An adult female P. solare (114 mm snout-
vent length, 81.9 g) was collected near Huer-
fano Butte, Santa Rita Mountains, Pima Co., 
Arizona, on 2 July 1983, and was maintained 
in an aquarium (see below). Thirty-two eggs 
were laid underground sometime between 
26-30 July 1983 and were removed and placed 
on damp vermiculite in a plastic bag (method 
of Zweifel 1961) on 7 August 1983 for incuba-
tion. Embryos were removed from the clutch 
for study throughout incubation and ten live 
hatchlings emerged 15-18 September 1983, 
of which eight were raised. 

Hatchlings were fed Drosophila sp., hatch-
ling crickets (Acheta domesticus), and tiny 
mealworms (Tenebrio sp.); the latter two 
items were dusted with Theralin ® (Lambert-
Kay Division, Carter Wallace Inc., Cranbury, 
NJ), a vitamin-mineral powder containing 
Vitamin D3. As the hatchling lizards grew in 
size, fruit flies were discontinued and larger-
sized crickets and mealworms were used. 
The rear legs of larger crickets were removed 
to facilitate prey capture. At no point were 
ants fed to these lizards. 

Lizards were sprayed several times a week 
with a mist of water for drinking. Care was 
taken to wet the head thoroughly and to con-
tinue the misting until an individual learned to 
drink in this fashion. Spraying continued 
throughout the period during which the 
lizard's jaw-motion indicated ingestion of 
water. 

The hatchlings were maintained, as was 
their mother, in an open-topped, glass-walled 
aquarium (25x50x30 cm high) in a window- 

less, air-conditioned/heated building at the 
University of Arizona, Tucson. Lighting was 
provided by two 122 cm long fluorescent 
bulbs, one 40W Vita-Lite® (Duro-lite Lamps, 
Inc., Fair Lawn, NJ) and one F4OCW Lifeline 
Sylvania® (NAP Consumer Electronics, Knox-
ville, TN), suspended crosswise above the 
aquarium, 50 cm from the 3-5 cm-deep sand 
substratum. A Sylvania 250W heat lamp was 
placed 45 cm above the substratum at one 
end of the cage. After the loss of three hatch-
lings (possibly due to metabolic bone dis-
ease) by November, 1983, the Vita-Lite was 
combined instead with a Sylvania 350 40W 
Blacklight. Daylength was maintained at 10 h 
until 21 May 1985, when the aquarium and the 
one remaining lizard were moved to Portal, 
Arizona, where, due to the presence of win-
dows, daylength varied with natural lighting. 
Color photographs (Kodachrome 25), mass, 
and snout-vent length (SVL) were periodi-
cally taken of individual lizards. X-ray photog-
raphy was used to examine the longest surviv-
ing lizard for evidence of metabolic bone 
disease. 

RESULTS AND DISCUSSION 

The five lizards remaining after November 
1983 continued to feed and grow throughout 
the winter until the colony was infected by an 
eye/mouth infection in the spring. One lizard 
died 10 May 1984, after a period of not feeding 
due to a mouth infection. Two others, in poor 
condition and losing weight due to eye infec-
tions, were sacrificed 17 June 1984 in an 
attempt to arrest spread of the disease. On 29 
May 1984 the infection had been diagnosed 
as Klebsiella oxytoca and K. ozonae. The 
snout-vent lengths of these three, nearly 
adult-sized (Howard 1974) lizards, were 64, 
74, and 79 mm. The remaining two lizards 
continued to feed and grow, attaining 89 mm 
SVL (49.1 g) and 97 mm SVL (73.7 g) by 6 
December 1984 and 91 mm SVL (43.3 g) and 
104 mm SVL (93.2 g) by 3 May 1985. The 
largest individual, a female, at this point out-
weighed, in less than two years, the gravid 
female (mother) at time of capture. The 
smaller of these two lizards was sacrificed on 
13 May 1985 due to recurrence of the eye 
infection and weight loss. 

Although a small male was placed in the 
cage with the remaining female during part of 
the summer, apparently she did not breed. 
She stopped feeding in late summer, perhaps 
in response to daylength or temperature 
changes at her new location and died 22 Sep-
tember 1985 (110 mm SVL), two years after 
hatching. Autopsy revealed large fat bodies 
and 25-30 oviducal unshelled eggs; many of 
these were bloody and one had been passed 
prior to death. 

Throughout their lives in this study, five 
captive, growing lizards passed through one 
winter, and two of these passed through two 
winters, without cessation of feeding or 
reduced activity, indicating that younger 
animals of this species, at least, are not "obli-
gate hibernators." Perhaps there are physio-
logical differences between individuals and/ 
or between species of horned lizards in terms 
of hibernation. 

As mentioned above, ants were specifically 
excluded from the diet. In spite of this, lizards 
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fed and grew rapidly. The only problems 
noted with the prey used as food resulted 
from prey size and escape behavior. Horned 
lizards generally use their tongues in a man-
ner similar to toads (Sherbrooke 1981) to 
retrieve and ingest ants. Potential food items 
that are either not active enough to approach 
the lizards (mealworms), too heavy for tongue-
mediated lifting into the mouth (large meal-
worms, large crickets), or competent at rapid 
escape (crickets with intact hindlegs), fre-
quently escape ingestion. The lizards tire of 
failing to catch them and learn to ignore their 
presence. Therefore, the size and mobility of 
food items is critical in maintaining healthy 
horned lizards in captivity. 

Because many ants bite or sting them, 
horned lizards tend to panic if surrounded by 
numerous prey items. They should be fed 
ants in small numbers (Knowlton 1946; Baur 
1973; Montanucci 1983). An observation on 
ten captive P. modestum suggests that small 
crawling crickets are "perceived" by horned 
lizards as not only appropriate food items, but 
as ants. This occurred when a number of 
lizards in an aquarium retreated, walking 
backwards while continuing to feed, as they 
would with ants (they do not "like" ants to get 
behind them), before a front of advancing 
hatchling crickets that had been dumped in 
large numbers into one end of the tank. 

Earlier failures at captive raising of horned 
lizards were probably due to insufficient 
attention being given to prey size and mobil-
ity, method of providing water, thermoregula-
tory needs, Vitamin D3 and sufficient amounts 
of proper minerals in the diet, and ultraviolet 
radiation, rather than to lack of ants in the 
diet. Attention to these requirements has 
proved highly successful in establishing 
laboratory colonies of Cnemidophorus (Cole 
and Townsend 1977; Townsend 1979; Town-
send and Cole 1985) and Phrynosoma (Mon-
tanucci 1983). The loss of the three youngest 
hatchlings of P. solare in this study is tenta-
tively attributed to insufficient ultraviolet 
radiation for proper calcium metabolism. In 
order to verify healthy calcium metabolism in 
the two-year old P. solare, it was x-ray photo-
graphed on 18 July 1985 (Fig. 1). Limb and 
other bones lack evidence of metabolic bone 
disease (compare with photograph in Town-
send and Cole 1985). 

Captive P. solare in this study were seen to 
extrude their tongue and ingest small peb-
bles, in a manner similar to feeding behavior. 
Pebbles were later passed in the scats. The 
length of time they remain in the stomach 
(Fig. 1) or other parts of the digestive tract is 
not known. Other horned lizards, P. cornu-
turn and P. modestum have also been ob-
served, during extensive behavioral observa-
tions in natural habitats, to ingest pebbles 
and soil which turn up in their scats (pers. 
obs.). Sand (Loennberg in Milne and Milne 
1950) and stones (Tanner and Krogh 1973) 
have been reported previously, but no signifi-
cance has been attributed to them other than 
incidental objects inadvertently ingested. My 
observations lead me to suggest that horned 
lizards deliberately eat these substratum 
objects. Four possibilities for such behavior 
come to mind: pebbles/sand/soil 1) are used to 
grind insects in the stomach, 2) physically 
remove or control digestive tract nematodes, 

Figure 1. X-ray of Phrynosoma solare on 18 
July 1985, nearly two years after hatching in 
captivity. Note lack of metabolic bone dis-
ease (limb bones all intact and joints not 
degenerating) and a group of pebbles in the 
stomach (dark spots at posterior right). 

3) serve as a source of minerals in the diet, or 
4) are mistaken for immobile prey. 

Townsend and Cole (1985) report hatchling 
Cnemidophorus eating unwashed, ocean 
beach sand (fragments of invertebrate shells 
- not quartz sand; pers. comm. Townsend and 
Cole). Since lizards in this study continu-
ously ingested pebbles despite lacking intes-
tinal nematodes, 1 currently favor the insect 
grinding and mineral hypotheses; these ideas 
need study. Horned lizards have well-devel-
oped taste buds (Schwenk 1985) that could 
play a role in selecting mineral-particles for 
ingestion. 

Many species of horned lizards harbor 
large numbers of intestinal nematodes, re-
ported as Skrjabinoptera phrynosoma in P. 
cornutum, and probably the same species 
occurs in P. solare (Lee 1955, 1957). Lee 
(1957) establishec that ants are the interme-
diate hosts in the parasite cycle, requiring 
ingestion by horned lizards. Consistent with 
this observation, and in contrast to the condi-
tion of their wild-collected mother, autopsy of 
the five largest P. solare raised in captivity 
without ants revealed no nematodes in the 
digestive tracts. 
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Announcing the Reprint of a Classic on the Herpetology of Mexico and Central America 

BIOLOGIA CENTRALI-AMERICANA: 
Reptilia and Batrachia by Albert Gunther 

• 
With New Introductions by Hobart M. Smith and A. E. Gunther 
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most comprehensive summary ever issued covering the botany and zoology of Middle America. The volume on 
amphibians and reptiles was entrusted to Albert Gtinther of the British Museum (Nat. Hist.) who was one of 
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equating GtInther's species names to modern nomenclature. Doctor Gunther, the author's grandson, has written 
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your cost. Overseas customers must make payment in USA funds, by International Money Order, or by 
MasterCard or VISA (in which case account number and expiration date must be provided). 

• CLOTHBOUND BOOK (ISBN 0-916984-17-6): 
Prepublication price to SSAR members if ordered before 1 September 1987 	 $28 
Price to Institutions, Non-members, and to all purchasers after 1 September 1987 	 $50 

• SET OF 12 COLOR PLATES (wrapped in protective plastic cover): 
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TECHNIQUES 

A METHOD FOR 
ESTIMATING RESIDUAL 

YOLK MASS IN HATCHLING 
CROCODILIANS 

During the later stages of embryonic de-
velopment, birds and reptiles typically inter-
nalise the vitelline sac, which contains a 
supply of yolk (Romanoff 1960; Ewert 1979; 
Ferguson 1985). The residual yolk (Romanoff 
1960) thus formed represents a significant 
source of nutrition for the immediate pCist-
hatching period. The selective advantages of 
residual yolk masses have been speculated 
upon by a number of authors (for example 
Ferguson and Joanen 1982, 1983 and Pack-
ard et al. 1981). To measure the amount of 
residual yolk accurately, hatchlings need to 
be sacrificed, but this precludes their use in 
further experiments. Furthermore, sacrificing 
large numbers of crocodilian hatchlings can-
not sometimes be justified on conservation 
grounds (Gans and Pooley 1976). We derived 
a simple method for predicting residual yolk 
mass from abdomen dimensions in Crocody-
lus johnstoni, which has allowed us to use 
residual yolk mass as a variable in experi-
ments which examine the relationship be-
tween incubation environment and post-
hatchling growth and survivorship. The 
method should be applicable to other croco-
dilians and perhaps lacertilians. 

Thirty-seven C. johnstoni hatchlings from 
eggs incubated at different temperatures 
were sacrificed on the day they hatched. Prior 
to administering a lethal overdose of Nembu-
tal (Sodium pentabarbitone), each hatchling 
was laid on its back and had the maximum 
width of the abdomen from right to left (A in 
centimetres) and the maximum width of the 

Table 1. Means and variances for seven 
parameters measured on a sample of 37 C. 
johnstoni hatchlings. Lengths and widths 
given in centimetres, masses in grams. 

VARIABLE MEAN VARIANCE 

Head length 3.72 0.035 
Snout-vent length 11.72 0.265 
Total length 25.22 1.563 
Total mass 47.20 36.522 
Residual yolk mass 10.03 15.579 
Abdomen width 3.55 0.131 
Yolk scar width 0.77 0.094 

umbilical scar (U in centimetres) measured 
with calipers. Total hatchling mass (residual 
yolk mass plus hatchling mass), head length, 
snout-vent length and total length were also 
measured (Table 1). After death, the residual 
yolk was removed and weighed (Table 1). 

Least squares multiple regression analysis 
(Genstat) was used to predict residual yolk 
mass (in grams) from combinations of the 
measurements taken. Both A and U ac-
counted for significant amounts of the total 
variance in residual yolk mass (83%, F, 33  = 
353.57, P < 0.001, and 7% F, 33 = 32.23, < 
0.001 respectively). Additionally, various 
transformations of the parameters measured 
were computed (square root, square, natural 
logarithm) and then tested in the regression 
in an attempt to improve the overall fit. The 
square transformation used was computed as 
the square of an individual's deviation from 
the sample mean for a particular parameter. 
This allows a statistically sound method to 
model a parabolic relationship. Of those 
tested, only the square of the deviation of 
each individual hatchling's mass from the 
mean mass of the sample 47.2 g (WTSQ) 
accounted for a significant amount of the 
total variance (2%, F, 33 = 8.38, 0.01 > P > 
0.001). 

The model which explained most variation 
(92%) in residual yolk mass was: 

ln(residual yolk) -1.055 + 0.843A + 0.459U 
- 0.0019WTSQ 

The natural logarithmic transformation 
generates an asymmetrical error equivalent 
to approximately ± 1 g. For an independent 
sample of animals (n = 8), which died on the 
day of hatching or were sacrificed as part of 
another experiment, prediction errors ranged 
from 0.0 g (0%) to 1.8 g (19%), and averaged 
-0.1 ± 1.1 g (SD). 
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YOU CAN SET DRIFT 
FENCES IN THE CANOPY! 
Quantitative and qualitative methods exist 

for sampling the terrestrial herpetofauna in 
tropical rainforests. These include searching 
leaf litter in the buttresses of trees (Inger 
1980), forest litter plots (Scott 1976, 1982), 
and setting drift fences with pit and funnel 
traps (Vogt and Hine 1982). However, no one 
has developed a technique for systematically 
sampling herpetofauna in the canopies of 
tropical rainforests. A large percentage of the 
tropical herpetofauna is arboreal and many 
"rare" species may be so only because they 
are rarely encountered when sampling forest 
floors. 

When discussing these problems with Dr. 
George Zug in December 1980 he could think 
of no solutions either, but replied: "You can't 
set drift fences in the canopy, Dick!" In 1981 
after moving to Estaci6n de Biologra Tropical 
"Los Tuxtlas" in the evergreen rainforest of 
southern Veracruz, Mexico, this problem be-
came a reality. 

After several abortive attempts, a conve-
nient and inexpensive design (Fig. 1) was 
developed which catches reptiles and am-
phibians systematically at different strata of 
the forest canopy. The main feature is a sys-
tem of four pulleys, a pair of which is attached 
to the two highest parallel branches 15 m 
apart on two trees. A 1 cm diameter nylon 
rope is threaded through each of the pulleys. 
Attached at various distances on the rope are 
"walkways" made of plastic window screen-
ing. The 90 cm-wide screening is cut in 15 m 
lengths. Galvanized wire is then threaded 
along the entire length on both edges of the 
screening and a length inserted crosswise at 
1 m intervals to give support and maintain the 
shape of the "walkway." A 1 m length of 5 mm 
steel rod is tied at each end of the screening 
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Figure 1. Aerial drift fence set at 15 m. Note 
the two funnel traps and the guide line ex-
tending from the left trap. 

to maintain a flat entrance onto the "walk-
way." Two funnel traps (1 m x 0.8 m) con-
structed of 8 x 8 mm galvanized wire mesh are 
sewn onto the walkway with galvanized wire 
at 5 m intervals. The mouths of the funnel 
traps take up the entire width of the walkway 
so that any animal moving along the walkway 
is directed into the trap. A guide line of 8 mm 
nylon cord is attached to both sides of each 
funnel trap so that when the walkway is 
hoisted to its desired height these ropes can 
be pulled tight and tied to trees or rocks to 
prevent it from inverting during winds and 
rains. 

Walkways have been successfully used at 
three different levels on the same set of ropes: 
3 m, 10 m, and 15 m. The 1 m level can be set 
without hanging it on ropes. The advantage 
of the pulley system is that once the pulleys 
are installed the traps can be easily checked 
at regular intervals with little effort. It is easi-
est to check the traps by lowering both ends 
simultaneously. This technique requires a 
site where the walkway will abut as many 
trees and branches as possible yet be suffi-
ciently open to raise the walkways to different 
heights. This system is not efficient for short 
term use, but is well suited for long term stu-
dies where the traps can be set for long peri-
ods and checked at intervals of two to five 
days depending on the density of the her-
petofauna. 

During the initial testing of the "walkways" 
snakes (Leptodeira annulate, Leptophis mex-
icana, Oxybelis aenas), lizards (Anolis humi-
lis, Corytophanes hernandezi, Sceloporus 
variabilis, Iguana iguana, Basiliscus vittatus), 
anurans (Smilisca baudini, S. cyanosticta) 
and salamanders (Bolitoglossa platydactyla) 
were captured in the traps at various levels. 
To date, no long term and intensive use has 
been carried out due to time and labor con-
straints. However, I plan to use these walk-
ways in conjunction with terrestrial drift fen-
ces to sample the herpetofauna at all strata of 
the rainforest. 
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LIFE HISTORY 
NOTES 

LIFE HISTORY NOTES is analagous to 
Geographic Distribution. Individual notes are 
to concern only one species, and authors are 
requested to choose a keyword which BEST 
describes the nature of their note (e.g., Repro-
duction, Coloration, Morphology, etc.). Fig-
ures are permissable to illustrate any data, 
but should REPLACE words rather than em-
bellish them. Reports of clutch or litter size 
should include snout-vent and total lengths 
of females. The section's intent is to convey 
information rather than demonstrate prose. 
Articles will still be reviewed and edited prior 
to acceptance. 

General format is: SCIENTIFIC NAME in 
caps (Common Name in parentheses — use 
Collins, et al. 1982. STANDARD COMMON 
AND CURRENT SCIENTIFIC NAMES FOR 
NORTH AMERICAN AMPHIBIANS AND REP-
TILES, for North American forms). KEY-
WORD in caps. Data on the animal (referen-
ces may be breiefly cited in text — DO NOT 
include complete literature reviews — use 
summary articles whereever possible). Place 
of deposition or intended deposition of spec-
imen(s) and catalog number(s). Then, skip a 
line and close with Submitted by (Name(s) in 
caps) (addresses). Recommended citation 
for items appearing in this section is as for 
Geographic Distribution notes. 

Please submit Life History Notes in the 
standard format directly to the SECTION 
EDITOR to avoid delays in publication: Peter 
J. Tolson, Toledo Zoological Gardens, 2700 
Broadway, Toledo, Ohio 43609, USA. 

ANURA 
BUFO MELANOSTICTUS (Asian Common 
Toad). DENSITY. This species is the most 
abundant amphibian in Guangdong Province, 
China (Pan, Liu, and Qian 1985. Acta Herp. 
Sinica 4(3):200-208). It is ranked among the 
six most economically important anurans in 
Guangdong by Su (1985. Acta Herp. Sinica 
4(4):313-319) because of its role in insect 
predation. No population density estimates 
have been published. We conducted a mark-
recapture study at the Mangrove Protection 
Station headquarters, Dong Zhai Kong, King-
san County, Hainan Dao, Guangdong, 15-23 
April, 1986. Data were analyzed by the multi-
ple catch method of Tanner (1978. Guide to 
the study of animal populations, Univ. Ten-
nessee Press, Knoxville: 186 pp.). We used 
average travel distance, 21 m, to add an edge 
to our plot and calculated 80 individuals per 
hectare with 95% confidence limits 56-153. 
The population was 82% females measuring 
75-107 mm SVL (X = 90). Males measured 
69-80 mm SVL (X = 74). No breeding was 
observed during our study. The habitat was 
edificarian, ornamental garden and agricul-
tural and, about 4 m above sea level. Our work 
was supported by The Conservation Agency 
and Earthwatch, The Center for Field Re-
search. 

Submitted by JAMES D. LAZELL, The Con-
servation Agency, 6 Swinburne Street, James-
town, Rhode Island 02835, USA, and LIAO 
WEI-PING, Guangdong Institute of Entomol-
ogy, Guangzhou, Guangdong, Peoples' Re-
public of China. • 

CAUDATA 
AMBYSTOMA MACULATUM (Spotted sal-
amander). REPRODUCTION. The gelatinous 
matrix surrounding the egg clutches of some 
anurans has thermal properties (Hassinger 
1970. Herpetologica 26:49-51; Savage 1970. 
Brit. J. Herpetology. 3:57-66; Seale 1982. 
Copeia 1982:627-635). Communal egg depo-
sition in early breeding ranid frogs, such as 
Rana sylvatica and R. temporaria, magnifies 
thermal buffering by insulating eggs against 
cold water. Lykens and Forester (1986. Herp. 
Review 17:45) suggested that communal egg 
deposition might also provide an advantage 
in reducing dessication in egg masses strand-
ed by receding pond waters. I report herein 
similar properties associated with the egg 
masses of the salamander Ambystoma macu-
latum, and an instance of aggregative egg 
deposition in this species. 

I have twice observed stranding of egg 
masses of A. maculatum at a vernal-autumnal 
kettle pond (maximum surface dimensions 30 
X 20 m, maximum depth 1.5 m) located in 
Culvers Gap, Sandyston, Sussex Co., New 
Jersey. This pond is surrounded by mixed 
deciduous-eastern hemlock woods, which 
shade the pond vicinity much of the day. On 
15 May 1977 ca. 25 individual egg masses 
were found stranded up to 0.7 m from the 
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shoreline of the pond. I estimate that some 
masses had been exposed for at least one 
week. Each mass contained living embryos 
and some hatchlings within the mass or on its 
surface. 

On 27 May 1986 at least 80 masses of A. 
maculatum were stranded 0.2 - 4 m from the 
shoreline. The furthest mass was about 50 cm 
above the current water level. None of the 
masses was dried or crusted, although most 
were no longer as firm as masses in water. 
Virtually every mass retained living embryos 
or had hatchlings beside, on, within or under-
neath it. Hatchlings wriggled vigorously and 
in rain might have been able to return to the 
pond over the wet, matted leaves, even if a 
rising water level did not inundate the masses. 

In 1978 I enclosed a nearly permanent pond 
(surface 25 X 12 m, depth 1.5 m) with a drift 
fence in the Delaware Water Gap National 
Recreation Area, Sandyston, Sussex Co., NJ. 
Seven-hundred-ninety-six A. maculatum 
(362 females) entered the pond. Most egg 
deposition occurred 10-12 April. Aggrega-
tions of 10-80 individual egg masses resulted. 
Most masses were deposited in shallow water 
and often on the bottom. Receding water lev-
els stranded some masses for up to 35 days; 
these developed a dry crust. Eggs in individu-
ally deposited masses and the smaller aggre-
gates did not survive this period, but eggs in 
the inner, protected masses of the four larg-
est aggregates (40-80 masses) survived and 
hatched after they were once again sub-
merged following heavy rains. Overall, only 
about a third of the eggs in an estimated 200 
stranded masses did not survive this pro-
longed exposure. 

Daytime temperatures within masses in the 
pond were consistently higher than ambient 
water temperature by as much as 4.0° C. The 
relation of the temperatures within stranded 
masses to ambient air temperatures was vari-
able; temperatures directly beneath stranded 
masses were 1.7-2.0° C lower than internal 
mass temperatures. 

This report documents properties of egg 
masses and the hatching of eggs in a terres-
trial environment which allowed survival des-
pite fluctuating pond levels. These properties 
may be particularly important for the eggs of 
A. maculatum in which embryonic develop-
ment may exceed 50 days (Bishop 1941. N.Y. 
State Mus. Bull. 324:1-365). 

Submitted by STEPHEN NYMAN, Depart-
ment of Zoology, University of Rhode Island, 
Kingston, Rhode Island 02881, USA • 

SAURIA 
CROTAPHYTUS COLLARIS COLLARIS 
(Eastern Collared Lizard). SEASONAL AC-
TIVITY. In most of the range of Crotaphytus 
collaris, emergence from winter dormancy 
usually occurs between late March and early 
April. However, C. c. collaris could appear 
sooner if favorable climatic conditions were 
present. To my knowledge, the following 
report represents the earliest activity record 
for C. c. collaris. 

On 19 February 1986 in Somervell Co., 
Texas, 12.4 km NE Glen Rose off U.S. 67 on  

co. rd. 406, a young adult male C. c. collaris 
(SVL = 81 mm) was observed basking on an 
exposed (southwest-facing) cherty limestone 
outcropping at ca. 1100 h. As I approached 
the lizard, it took shelter under a nearby tire 
innertube. I removed the lizard and used a 
Schulteis quick-reading thermometer to ob-
tain a cloaca! temperature of 35.6° C (air 
temperature = 25.8°C; substrate temperature 
= 36.2° C). The lizard appeared to be in good 
condition, and as part of an ongoing investi-
gation of saurian hematozoans, blood sam-
ples were taken from a toe-clipped digit (also 
used to permanently mark the specimen). I 
photographed and released the lizard. 

Numerous investigations on the ecology of 
C. c. collaris have included information on 
seasonal activity of the species. Interestingly, 
only the related reticulate collared lizard (C. 
reticulatus) of extreme southern Texas and 
adjacent Mexico has been reported to emerge 
sooner (Feb. 8; Montanucci 1971. Herpeto-
logica 27:183-197). This instance of early 
emergence by a collared lizard in northcen-
tral Texas is nearly one month prior to pre-
vious reported dates of emergence. I have 
previously found hibernating C. c. collaris in 
shallow limestone hibernacula (McAllister 
1983. Herp. Review 14:73-74) on 1 March at 
an air temperature of 29.4° C; the earliest 
record of activity was 10 April (air tempera-
ture = 30.6° C). 

I thank Mr. Jim Riddle for access to his 
property and Stephen P. Tabor for assistance 
in collecting. I also thank Dr. Stanley E. 
Trauth for critically reviewing this note. 

Submitted by CHRIS T. MCALLISTER, 
Renal-Metabolic Lab (151-G), Veterans Ad-
ministration Medical Center, 4500 S. Lancas-
ter Road, Dallas, Texas 75216, USA • 

PLICA UMBRA. NESTING. On 17 September 
1983, we found 2 egg shells and one egg of P. 
umbra in the hollow shell of the rachis of a 
dead palm frond which was draped over a 
branch 150 cm above the ground in primary 
rainforest 25 km E of Manaus, Amazonas, 
Brazil. A fourth egg was on the ground below 
the palm and apparently had recently fallen 
there. The egg shells had small slits in the 
ends, indicating that the eggs had hatched 
and were not victims of predation. The egg on 
the ground appeared to have been laid recent-
ly and showed no sign of development. The 
egg in the leaf contained a fully-formed lizard 
which subsequently hatched. The hatchling 
measured 3.8 cm SVL, 11.4 cm TL, and had a 
mass of 1.54 g. On 23 September 1984, A. 
Andrade A. Filho found two eggshells and 
two eggs of P. umbra in the leaf litter accumu-
lated among the leaf bases of a sessile palm 
ca. 1 km from the first nest. One egg hatched 
the same day and the other hatched between 
one and three days afterward. 

Plica umbra normally produces 2-3 eggs 
per clutch (Hoogmoed 1973. The Lizards and 
Amphisbaenians of Surinam. Dr. W. Junk, 
The Hague: 419 pp; Rand 1982. Clutch size in 
Brazilian iguanid lizards. Herpetologica 
28:171-178). In each nest reported here there 
were eggs at different stages of development. 
Either the species nests communally or 
females reuse nest sites. 

Submitted by WILLIAM E. MAGNUSSON 
and ALBERTINA P. LIMA, Departamento de 
Ecologia, Institute Nacional de Pesquisas da 
Amazonia, Caixa Postal 478, 69000 Manaus, 
Amazonas, Brazil • 

SERPENTES 
CROTALUS SCUTULATUS SALVINI (Hua-
mantlan Rattlesnake). BEHAVIOR. Rattle-
snake behavior is generally considered stere-
otypic, although behavioral variations do 
exist. Some of these differences in behavior 
(courtship, combat, etc.) might be considered 
slight while others are distinctive and of spe-
cial interest. We have observed a unique 
behavior in four specimens of C. scutulatus 
salvini in which the neck region is spread 
laterally in a "hood-like" display without flat-
tening the rest of the body. This behavior is 
quite striking and has been observed in both 
males and females. Only the anterior portion 
of the neck is flattened, exposing the lighter 
interspaces between the scales (Fig. 1). This 
neck flattening behavior is different from the 
body flattening known to occur in several rat-
tlesnake species, including C. s. scutulatus 
(Mojave rattlesnake). It differs significantly 
from the behavior reported by Armstrong and 
Murphy (1979. The Natural History of Mexi-
can Rattlesnakes, Mus. Nat. Hist. Spec. Pub. 
5:1-88, Lawrence) in which an adult C. s. scu-
tulatus flattened its head and trunk against 
the substrate and elevated its tail without rat-
tling, a behavior we have frequently observed. 
It also differs from the bloating of the neck or 
body regions, which Carpenter and Ferguson 
(1977. In: Biology of the Reptilia, C. Gans and 
W. Tinkle, eds., Academic Press, NY, Vol. 7: p 
506.) recognized as sterotyped behaviors in 
several rattlesnake forms, including C. s. 
scutulatus. 

FIGURE 1. Neck-spreading behavior of Cro-
talus scutulatus salvini in threat posture. 

This neck-spreading display in C. s. salvini 
appears to be a defensive or threatening pos-
ture, sporadically exhibited when the snake is 
provoked or threatened. The behavior oc-
curred more frequently and was most notable 
in one aggressive male while standing its 
ground in a lateral "S" position (Fig. 1). It 
would maintain the neck-spread for up to 
three minutes. However, the display has also 
been observed on two occasions in an ex-
tremely docile specimen. On neither occa-
sion did this snake rattle or pose defensively. 
Both incidences occurred while the snake 
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was being removed from its cage and lasted 
ca. three seconds. Another specimen in the 
field refused to coil, but flattened its neck 
while retreating backwards, with the anterior 
portion of its body elevated ca. 30° above the 
substrate. This snake remained directionally 
oriented to the collector and the peculiar 
position appeared similar to the defensive 
posture rattlesnakes assume against king-
snakes. 

The C. s. salvini discussed in this report 
were collected in the vicinity of El Limon 
Totalco near the border of the states of 
Puebla and Veracruz, Mexico. We thank the 
Direccion General de Fauna Silvestre, Repub-
lica de Mexico for permits issued in 1975, 
which made these observations possible. 

Submitted by JAMES L. GLENN, Venom 
Research Laboratory, Veterans Administra-
tion Medical Center and Hogle Zoological 
Gardens, Salt Lake City, Utah 84148, USA. 
and HOWARD E. LAWLER, Lower Vertebrate 
Department, Arizona-Sonora Desert Mu-
seum, Tucson, Arizona 85743, USA • 

ELAPHE VULPINA VULPINA (Western Fox 
Snake). BEHAVIOR. Aggregations of gravid 
or hibernating Elaphe v. vulpina have been 
reported by Smith (1961. III. Nat. Hist. Surv. 
Bull. 28(1):208) and Vogt (1981. Natural His-
tory of Amphibians and Reptiles in Wiscon-
sin, Milwaukee Public Museum, Milwaukee, 
WI pp. 138-140.). 

On 2 July 1984 an aggregation of 16 E. v. 
vulpina were found at 1800 h beneath a large 
(1.5 m x 2.0 m) piece of metal (portion of a silo 
roof) lying on the ground in an abandoned 
barnyard in DuPage County, IL. The sur-
rounding habitat was disturbed prairie and 
reclaimed agricultural land. The temperature 
was 70-75° F with a heavy overcast. With the 
exception of one subadult female, all of the 
snakes were gravid and of average size (.1.0 
-1.3 m). Most of the snakes were coiled indi-
vidually in depressions beneath the metal 
groundcover although several were lying in 
mouse runs. Upon exposure, none of the 
snakes made any effort to escape to the tall 
grass surrounding the metal, although two 
individuals attempted to escape down rodent 
burrows. The piece of groundcover described 
has frequently harbored fox snakes, espe-
cially on cool days or during evening hours. 
However, males as well as females would be 
found, and the number of specimens at any 
one time would never exceed three or four. 
On this and other occasions Thamnophis 
radix and Thamnophis sirtalis semilasciatus 
were found in association with the E. v. vul-
pina. The largest female E. v. vulpina was 
collected, and she deposited 24 adherent 
eggs on 13 July 1984, all of which hatched on 
28 August 1984. The female and hatchlings 
were subsequently released at the above 
location. 

Submitted by ROBERT A. YOUNG, Univer-
sity of Mississippi Medical Center, Jackson. 
Mississippi 39216, and TERRY L. VANDEV-
ENTER, Director, Living Reptile Museum . 

Clinton, Mississippi 39056, USA • 

HYPSIGLENA TORQUATA JANI (Texas 
Night Snake). BEHAVIOR. Recent accounts 
have documented stereotypical behavioral 
responses of the night snake to perceived 
predatory threats (Mitchell 1985. Herp. Re-
view 16:55-56; Hayes 1985. Herp. Review 
16:79-81). I captured 136 H. t. jani in pitfall 
traps over a 6-year period during the course 
of a study on lizard ecology in southcentral 
New Mexico. Most snakes reacted to being 
removed from a trap by writhing and rapid 
crawling movements, but at least 11 exhibited 
an unusual coiling response, illustrated in 
Figs. 1-3. Snakes were not kept inordinately 
in hand, and the sequence typically began 
when a snake was placed on the ground. The 
final testing coil (Fig. 2) was achieved within 
3-5 seconds and maintained (Fig. 3) despite 
such treatment as being turned upside down. 
Several snakes were observed for ca. 5 min 
after being placed under shrubs (usually Lar-
rea); all snakes maintained the coiling pos-
ture until after I had left. The behavior was 
manifested by both juveniles and adults. The 
etiology of this behavior is of interest because 
of its low-frequency, long-term persistence in 
a natural population. The opportunity to 
make these observations was partially sup- 

3 

Figures 1, 2 and 3. Coiling behavior of Hypsi-
glena torquata jani. 

ported by grants from the O'Neil Fund, Car-
negie Museum of Natural History. I thank 
Steve Wondzell for taking the photographs. 

Submitted by ANDREW H. PRICE, Depart-
ment of Biology, New Mexico State Univer-
sity, Las Cruces, New Mexico, 88003, USA. 
Present address: Texas Natural Heritage Pro-
gram, General Land Office, Stephen F. Austin 
Building, Austin, Texas 78701, USA • 

LEPTOPHIS AHAETULLA. FOOD. At 1230 h 
on 7 September 1986 we found a L. ahaetulla 
eating a gecko, Thecadactylus rapicauda, in 
primary rainforest at Reserva Florestal 
Ducke, 25 km E of Manaus, Amazonas, Brazil. 
The snake (SVL 73 cm, TL 125 cm, mass 43 g) 
had already swallowed the tail but released 
the gecko (SVL 10.5 cm, mass without tail 21 
g) when we approached. Both animals were 
marked and released. Our observation con-
firms that L. ahaetulla is diurnally-active and 
that nocturnally-active vertebrates are com-
mon prey items (Cunha O.R. and F.P. Nasci-
mento, 1978. Ofidios da AmazOnia, VOL 10 As 
cobras da regiao !este do Para, Publ. Avulsas 
Mus. Paraense Emilio Goeldi 31:102-104) 
suggesting that it seeks out nocturnal reptiles 
and amphibians in their diurnal refuges. 

Submitted by J-M HERO and W. MAG-
NUSSON, Dept Ecologia, Instituto Nacional 
de Pesquisas da Amaz6nia, Caixa Postal 478, 
69000, Manaus, Amazonas, Brasil • 

STORERIA DEKAYI DEKAYI (Northern 
Brown Snake). BEHAVIOR. Head hiding and 
death feigning are defensive displays exhib-
ited by many species of snakes when con-
fronted by a potential predator (see review by 
Carpenter and Ferguson 1977, In: Gans and 
Tinkle, eds. Biology of the Reptilia, Academic 
Press, New York Vol. 7, pp. 335-554). In this 
note I report both of these displays for the 
first time in Storeria d. dekayi. 

On 26 April 1986, I captured a ca. 26 cm S. 
d. dekayi at Point Pelee National Park, Onta-
rio, as it crawled across a path. After placing 
the snake on the ground and poking at its 
body with my fingers for about 90 sec, the 
snake responded by hiding its head under 
coils of the body. 

I captured a second ca. 10 cm individual 
underneath corrugated metal at the Univer-
sity of Michigan Biological Station (UMBS) 
near Pellston, Michigan, on 7 July 1986. 
When I placed this individual on a dirt road 
and attempted to photograph it, the snake 
repeatedly crawled off. After several recap-
tures over 5 min, the snake's body ceased 
moving and became flaccid; the snake re-
fused to move or turn over even when placed 
on its back. After the snake was returned to its 
cage, normal activity resumed, suggesting 
that it had been feigning death. When I 
released the snake on 11 July, I placed it on 
the ground and repeatedly poked at it with my 
fingers; after ca. 60 sec it responded by hiding 
its head. 

On 16 August 1986, I captured a third ca. 21 
cm individual at the same location where I 
caught the second snake. When placed on 
the ground and prodded with fingers, the 
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snake responded by hiding its head after 
about 120 sec. 

Head hiding has not been previously re-
ported in any snakes from the genus Storeria. 
All three of the S. d. dekayi individuals which I 
caught attempted to escape; only after a 
period of time when the snakes were unable 
to escape did they exhibit head hiding, sug-
gesting that head hiding is a secondary 
escape method used only when flight is no 
longer possible. In contrast with S. d. dekayi, 
none of three northern redbelly snakes (S. o. 
occipitomaculata) (12-17 cm total body 
length) which I caught in July 1986, at UMBS 
and Wilderness State Park, Michigan, exhib-
ited head hiding or death feigning when 
prodded with fingers for several minutes. 

The scarcity of reports of death feigning in 
S. dekayi suggests that death feigning is rare 
in this species. 

This study was suported by a grant-in-aid 
from the University of Michigan Biological 
Station. 

Submitted by FLOYD E. HAYES, University 
of Michigan Biological Station, Pellston, 
Michigan 49769, USA. Present address: 11208 
Montgomery Road, Beltsville, Maryland 
20705, USA • 

TESTUDINES 

GRAPTEMYS VERSA (Texas Map Turtle). 
MAXIMUM SIZE. Conant (1975. A Field Guide 
to Reptiles and Amphibians of Eastern and 
Central North America. Houghton-Mifflin 
Co., Boston. 429 pp.) gave a maximum size of 
127 mm CL for Graptemys versa. 

During June and July of 1986, a mark-
recapture study was begun on the turtle pop-
ulation of the South Llano River on the Texas 
Tech University Center at Junction, Kimble 
Co., Texas. The South Llano River of the 
Edwards Plateau region is a tributary of the 
Colorado River in which Graptemys versa is 
an indigenous species. 

A total of 170 turtles was tagged and re-
leased, including a series of 42 Graptemys 
versa. Eight female Graptemys versa had CL 
measurements greater than previously report-
ed: 134 mm, 136 mm, 137 mm, 146 mm, 151 
mm, 167 mm, and two with CL of 171 mm. The 
mass of the largest female was 581 g. Photo-
graphs of the largest turtles were taken before 
release as a record of their size. 

The mark-recapture project was funded by 
The Texas Tech University Graduate 
School—Texas Tech Center at Junction 
Summer Faculty/Student Summer Grant and 
by the International Center for Arid and Semi-
Arid Land Studies. 

Submitted by JOEL M. MCKINNEY, Depart-
ment of Biological Sciences, Texas Tech 
University, Lubbock, Texas 79409, USA • 

GEOGRAPHIC 
DISTRIBUTION 

Herpetological Review publishes brief 
notices of new geographic distribution re-
cords in order to make them available to the 
herpetological community in published form. 
Geographic distribution records are impor-
tant to biologists in that they allow for a more 
precise determination of the range of a spe-
cies, and thereby permit a more significant 
interpretation of the biology of same. 

These geographic distribution records have 
a standard format, and all authors should 
adhere to that format, as follows: SCIEN-
TI FIC NAME, COMMON NAME (as it appears 
in Standard Common and Curent Scientific 
Names for North American Amphibians and 
Reptiles, Second edition. Collins, Conant, 
Huheey, Knight, Rundquist and Smith, 1982), 
LOCALITY, (use metric for distances), DATE 
(day, month, year), COLLECTOR(S), VERI-
FICATION BY, PLACE OF DEPOSITION 
AND CATALOG NUMBER (required), COM-
MENTS, CITATION(S), SUBMITTED BY (give  

name and address in full—no abbreviations). 
Some further comments. This geographic 

distribution section does not publish "obser-
vation" records. Records submitted should 
be based on preserved specimens which have 
been placed in a university or museum collec-
tion (private collection depository records 
are discouraged). Photographs may substi-
tute for a preserved specimen only when the 
live specimen could not be collected, e.g. it 
was a protected species or it was found in a 
protected area. Photographs must be depos-
ited in a university or museum collection and 
the catalog number(s) provided. 

Please submit new geographic distribution 
records in the standard format only to Ellen J. 
Censky, Section of Amphibians and Reptiles, 
Carnegie Museum of Natural History, 4400 
Forbes Avenue, Pittsburgh, Pennsylvania 
15213. Short manuscripts are discouraged 
and are only acceptable when data cannot be 
adequately presented in the starrdard format. 

Recommended citation for new distribu-
tion records appearing in this section is: 
Jones, J. 1980. Geographic distribution: Lam-
propehis triangulum multistrata. SSAR Herp. 
Review 10(1):1. 

ANURA 

HYLA SQUIRELLA (Squirrel Treefrog). USA 
VIRGINIA: Fairfax Co: Great Marsh, Mason 
Neck National Wildlife Refuge. 22 May 1984. 
S. W. Gotte. Verified by J. C. Mitchell and C. 
Pague (George Mason University 2205). New 
county record, extends range ca. 180 km 
north Surry County (Tobey 1985. Virginia's 
Amphibians and Reptiles: A Distributional 
Survey, Virginia Herpetological Society vi + 
114 pp.). 

Submitted by STEVE W. GOTTE and CARL 
H. ERNST, Department of Biology, George 
Mason University, Fairfax, Virginia 22030, 
USA • 

CAUDATA 

AMBYSTOMA TIGRINUM TIGRINUM (East-
ern Tiger Salamander). USA: ARKANSAS: 
Sharp Co: 2.2 km E Center (717N, R5W, S11). 
8 November 1986. W. W. Byrd and A. J. John-
son. Verified by S. E. Trauth. Arkansas State 
University Museum of Zoology (ASUMZ 
6248). New county record (Dowling 1957. 
Occ. Pap. Univ. Arkansas Mus. 3:1-51). 

Submitted by STANLEY E. TRAUTH, WIL-
LIAM W. BYRD and ARLIS J. JOHNSON, 
Department of Biological Sciences, Arkansas 
State University, State University, Arkansas 
72467, USA • 

NOTOPHTHALMUS VIRIDESCENS LOUIS-
IANENSIS (Central Newt). USA: WISCONSIN: 
Waukesha Co: Kettle pond, 1.5 km S State 
Hwy 59 on County S (T5N, R17E, Sec. 29). 3 
July 1986. J. F. Drought, Verified by R. W. 
Henderson. Milwaukee Public Museum (MPM 
22534). New county record (Vogt 1981. Natu-
ral History of Amphibians and Reptiles of 
Wisconsin. Milwaukee Publ. Mus. 205 pp.). 
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FOR THE AMATEUR 
OR THE PROFESSIONAL 

SUITABLE FOR SNAKES, LIZARDS, TARANTULAS, MANY SMALL PETS 

• Durable ivory ABS plastic construction, un-
breakable under normal usage. 

• 3/16" thick clear plastic sliding door for 
durability and unobstructed viewing. 

• Sloping front for easy observation. 
• No seams; all corners are rounded to facilitate 

ease in cleaning and provide freedom from 
mites. 

• Odorless and stain resistant. 
• Door and cage drilled on each end for padlock 

or pin for security. Doors and cages are 
template drilled for interchangability between 
cages. Door holes match cage holes no matter 
how plastic door inserted. 

• Top venting can be used for lighting or 
temperature control. Cage easily heated by 
resting on heat pad or using stick-on type 
aquarium heaters. 

• Flat back allows standing cage upright for 
reptile privacy if desired. 

• Tapered form allows stacking one inside 
another to reduce storage area. 

24" Reptile Cage 
	

$29.95 
24" Wide, 121/4 " High. 121/2" Deep 

Approx. 250 sq. in. floor area 
Single Vent 

36" Reptile Cage 
	

$53.95 
36" Wide, 18" High, 19" Deep 

Approx. 580 sq. in. floor area 
Double Vent 

Prices include freight charges and are shipped via 
UPS. Please send check or money order. Kansas 
Residents add 3% sales tax. COD shipments 
made adding shipping and COD charges, $10.00 
deposit required with order. 

Institutions, zoos, and pet dealers are invited to 
write on letterhead for quantity prices. 

IN)NEODESHA 
PLASTICS INC 

TWIN RIVERS INDUSTRIAL PARK 

P 0. BOX 371— NEODESHA. KS. 66757 

A/C 316 325.3096 
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LIVE 
CRICKETS! 

For a number of years Fluker's Cricket 
Farm has been a major supplier of crickets 
to universities and zoos throughout the 
United States. Crickets — scientific name 
Acheta domesticus (L.) — are a valuable 
nutritional supplement to the diet of many 
animals (crude dryweight analysis is 60%  

protein, 35% lipid, and 5% carbohydrate). 
They make an excellent food for reptiles, 
amphibians, frogs, small animals, fish, 
spiders, large insects, etc. The advantages 
of using Fluker's crickets are many as you 
can see by the following excerpts from let-
ters we have received: 

"We have had good luck in using the crickets. 
Many of our animals (lizards and mammals) have 
shown healthy improvement since the crickets 
have been added to their diets." 

MR. ROBERT J. FRUEH 
CURATOR OF THE ST. LOUIS ZOOLOGICAL PARK 
ST. LOUIS, MISSOURI 

"Here is an ideal feed item for many zoo animals. 
They are soft-bodied and thus have an advantage 
over meal worms whose hard outer shell is often 
indigestible and clogs up the intestines of 
animals." 

MR. LAWRENCE CURTIS 
FORMER DIRECTOR OF THE OKLAHOMA CITY ZOO 
OKLAHOMA CITY, OKLAHOMA 

"I wish to express my thanks to you for your ex-
cellent service. Your prompt deliveries have 
helped me very much!" 

MR. J. ROTTER, BASEL, SWITZERLAND 

"I consider your service a very valuable one for 
the scientific community, and hope it continues 
to grow and prosper. Its existence (and your be-
ing able to ship year-round to Calgary) is vital to 
my research program and I am sure to many 
others." 

DR. LEON BROWDER 
ASSISTANT PROFESSOR OF BIOLOGY, 
THE UNIVERSITY OF CALGARY 
CALGARY, ALBERTA, CANADA 

We offer crickets in a variety of sizes 
and stages, from 1-day (1/8") to 6 weeks old 
(1"). 

Our crickets are $12.00 per thousand, or 
a minimum order of 500 for $9.00 plus 
postage. SHIPMENTS ARE MADE YEAR-ROUND 
WITH GUARANTEED LIVE DELIVERY. During ex-
treme cold weather, shipments are made in 
a special insulated container to ensure 
live delivery. 

Whatever your need for crickets, 
whether for animal feed or laboratory use, 
we offer fine, healthy specimens. Our corn- 

pany takes pride in good service, offering 
individual attention and efficient shipping. 
We would appreciate an opportunity to 
serve you with a standing order, or as you 
need them. 

Fluker's Cricket Farm, Inc. 
Richard Fluker - President 

'Serving Satisfied Customers" 
Wholesale Only - Guaranteed Live Delivery 

P.O. Box 378 • Baton Rouge, LA 70821-0378 
Farm: (504) 343-7035 

OFFICE HOURS: 7:30 a.m. - 4:00 p.m. CST, MONDAY - FRIDAY 
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Submitted by JAMES F. DROUGHT, De-
partment of Biological Sciences, University 
of Wisconsin-Milwaukee, Milwaukee, Wiscon-
sin 53201, USA • 

SAURIA 

ANOLIS CAROLINENSIS (Green Anole). 
USA: FLORIDA: Monroe Co: Marquesas Keys 
(largest island, unnamed, 24°35'21", 82° 
08'42"). 15 May 1986. C. K. Dodd, Jr. and E. E. 
Possardt. Verified by C. K. Dodd, Jr. National 
Museum of Natural History (USNM 259125-
259126). Other specimens seen on second 
unnamed island (24°33'30", 82°07'24'). 
First records with exact locality data for the 
Marquesas Keys. Fowler (1906. Proc. Acad. 
Nat. Sci. Philadelphia, 58:77-113) reported 
Anolis carolinensis from the Marquesas, but 
none were collected (E.V. Malnate, pers. 
comm.) and precise localities were not pro-
vided. Duellman and Schwartz (1958. Bull. 
Florida St. Mus., Biol. Sci., 3(5):324-361) did 
not report Anolis from the Marquesas al-
though two specimens, collected in 1938 but 
lacking precise locality data, are deposited in 
the Florida State Museum (UF/FSM 1029). 

We thank personnel from the National Key 
Deer Refuge for providing logistical support. 
Collections were funded through the Endan-
gered Species Program of the U. S. Fish and 
Wildlife Service. 

Submitted by C. KENNETH DODD, JR., 
National Ecology Center, U.S. Fish and Wild-
life Service, 412 N.W. 16th Ave., Room 250, 
Gainesville, Florida 32609, and EARL E. 
POSSARDT, U. S. Fish and Wildlife Service, 
2747 Art Museum Drive, Jacksonville, Florida 
32207, USA • 

CNEMIDOPHORUS GULARIS GULARI'S 
(Texas Spotted Whiptail). USA: TEXAS: Run-
nels Co: 8.0 km W Ballinger downstream from 
Kuhn Lake Dam on the Colorado River. 13 
June 1984. University of New Mexico, Mu-
seum of Southwestern Biology (MSB 42257). 
U.S. 67 crossing at Elm Creek, Ballinger. 14 
June 1984. (MSB 42290). 8.0 km NW Ballin-
ger, Lake Ballinger. 17 June 1984. (MSB 
42362). N. J. Scott, Jr., L. A. Fitzgerald, J. N. 
Stuart, K. Nislow and R: Brooks. Verified by 
C. T. McAllister. New county record. Fills dis-
tributional hiatus in mid-Colorado River 
watershed between Coleman and Coke coun-
ties (Raun and Gehlbach 1972. Amphibians 
and Reptiles in Texas. Dallas Mus. Nat. Hist. 
Bull. No. 2). 

Submitted by CHRIS T. MCALLISTER, 
Renal-Metabolic Lab (151-G), Veterans Ad-
ministration Medical Center, Dallas, Texas 
75216, and NORMAN J. SCOTT, JR., and 
BRIAN E. SMITH, Museum of Southwestern 
Biology and Department of Biology, The Uni-
versity of New Mexico, Albuquerque, New 
Mexico 87131, USA • 

LEIOCEPHALUS CARINATUS (Curly-tailed 
Lizard). USA: FLORIDA: Highlands Co: 3.2 
km S Sebring along US 27, 0.5 km NW junc-
tion with County Road 17A. 31 May 1986. J.N. 
Layne. Verified by J. N. Layne. Archbold Bio- 

logical Station Collection (ABS 1012). First 
Florida record outside SE coastal region. 
Extends range ca. 156 km NW Palm Beach 
(Palm Beach Co.) and 224 km N Miami (Dade 
Co.) (Wilson and Porras 1983. Univ. Kansas 
Mus. Nat. Hist. Spec. Publ. 9:1-89). Specimen 
probably transported from the Palm Beach or 
Miami areas. US 27 is a major N-S highway 
through peninsular Florida, which also has 
served as a major northward dispersal route 
for Anolis sagrai (Godley et al. 1981. Herp. 
Review 12:84-86). 

Submitted by JAMES N. LAYNE, Archbold 
Biological Station, P.O. Box 2057, Lake 
Placid, Florida 33852, USA. • 

PHRYNOSOMA CORNUTUM (Texas Horned 
Lizard). USA: TEXAS: Somervell Co: 3.9 km 
NNE Nemo on County Rd 406. 29 June 1986. 
C. T. McAllister. Verified by C. T. McAllister. 
Photograph deposited in Carnegie Museum 
of Natural History (CM Acc. 33267.1). First 
county record. Fills hiatus between Erath and 
Johnson counties (Raun and Gehlbach 1972. 
Amphibians and Reptiles in Texas. Dallas 
Mus. Nat. Hist. Bull. No. 2). 

Submitted by CHRIS T. MCALLISTER, 
Renal-Metabo is Lab (151-G), Veterans Ad-
ministration Medical Center, Dallas, Texas 
75216, USA. • 

PHRYNOSOMA DOUGLASSII BREVIROS-
TRE (Eastern hort-horned Lizard).USA: 
WYOMING: Sublette Co: Farson Fossil Fish 
Beds, 21 km N and 12 km E of Farson, T27N 
R105W S23, elevation 2110 m. 22 August 
1986. P. S. Corn and L. J. Gingerich. Verified 
by R. B. Bury. National Ecology Center, U. S. 
Fish and Wildlife Service (BS/FC 4374) New 
county record, extends range 15 km N Sweet-
water Co. record (Baxter and Stone 1985. 
Amphibians and Reptiles of Wyoming, 2nd 
ed. Wyoming Game and Fish Dept., Chey-
enne vi + 137 pp. Third record from the Green 
River drainage above Flaming Gorge Reser-
voir. The elevation is slightly higher than the 
limit of 1980 m in Wyoming given by Baxter 
and Stone. 

Submitted by PAUL STEPHEN CORN and 
L. JANELLE GINGERICH, United States Fish 
and Wildlife Service, National Ecology Cen-
ter, 1300 Blue Spruce Drive, Fort Collins, 
Colorado 80524, USA • 

SERPENTES 

ALSOPHIS VUDII (Bahamian racer). BAHA-
MAS: BERRY ISLANDS: Chub Cay. 16-18 
March 1986. B I. Crother and J. B. Slowinski. 
Verified by J. M. Savage. University of Miami 
(UMRC 8637-39). First record for Chub Cay. 
The only prior record for the Berry Islands is 
Great Harbor Cay (Schwartz and Thomas 
1975. Carnegie Mus. Nat. Hist. Spec. Publ. No 
1, 216 pp.). 

Submitted by BRIAN I. CROTHER and 
JOSEPH B. SLOWINSKI, Department of Bi-
ology, University of Miami, P.O. Box 249118, 
Coral Gables, Florida, 33124, USA • 

CHIRONIUS GRANDISQUAMIS. HON-
DURAS: DEPT. DE CORTES: nr San Pedro 
Sula. April 1986. J. Shanahan. Verified by M. 
Smith. University of Colorado Museum (UCM 
55761). Eighth known specimen from Hondu-
ras, new department record, westernmost 
locality for the species, extends range 56 km 
SW of the nearest record (Wilson and Meyer 
1985. The Snakes of Honduras, Milwaukee 
Public Mus. x + 150 pp.) 

Submitted by WILLIAM MOSS, 13752 East 
13th Circle, Apt. B104, Aurora, Colorado 
80011 and KEVIN FITZGERALD, Alameda 
East Veterinary Hospital, 9870 East Alameda, 
Denver, Colorado 80231, USA • 

ELAPHE GUTTATA EMORY! (Great Plains 
Rat Snake). USA: TEXAS: Johnson Co: 16.1 
km W Rio Vista, 2.4 km SSW Cleburne State 
Recreation Area on FM 200.8 June 1986. C.T. 
McAllister. Verified by S. E. Trauth. Arkansas 
State University Museum of Zoology (ASUMZ 
5983). New county record (Raun and Gehl-
bach 1972. Amphibians and Reptiles in Texas. 
Dallas Mus. Nat. Hist. Bull. No. 2) extends 
range east from Somervell Co to near the 
zone of intergradation with E. g. guttata 
(Raymond and Hardy 1983. Southwest. Nat. 
28:105-107). 

Submitted by CHRIS T. MCALLISTER, 
Renal-Metabolic Lab (151-G), Veterans Ad-
ministration Medical Center, Dallas, Texas 
75216, USA. • 

NERODIA CYCLOPION CYCLOPION (Green 
Water Snake). USA: ARKANSAS: Mississippi 
Co: Big Lake National Wildlife Refuge (T15N, 
R9E, S35). 4 October 1985. W. H. Neasbitt. 
Verified by S. E. Trauth. Arkansas State Mu-
seum of Zoology (ASUMZ 4807). New county 
record (Dowling 1957. Occ. Pap. Univ. Ar-
kansas Mus. 3:1-51). 

Submitted by STANLEY E. TRAUTH and 
WALTER H. NEASBITT, Department of Bio-
logical Sciences, Arkansas State University, 
State University, Arkansas 72467, USA • 

REGINA RIGIDA RIGIDA (Glossy Crayfish 
Snake). USA: FLORIDA: Osceola Co: 9.7 km 
SE Kenansville, off US 441 at Mills Ranch (T 
31S, R 34E, Sec 8). 24 July 1986. J. Kappes. 
Verified by D. L. Auth. Florida State Museum 
(UF/FSM 65351). Extends range ca. 140 km S 
Volusia County record (UF/FSM 4842) (Ash-
ton and Ashton 1981. Handbook of Reptiles 
and Amphibians of Florida. Part One. The 
Snakes. Windward Publ., Inc., Miami, Fl. 176 

PP.). 

Submitted by DAVID L. AUTH and RICH-
ARD FRANZ, Department of Natural Scien-
ces, Florida State Museum, Museum Road, 
University of Florida, Gainesville, Florida 
32611, and JOHN J. KAPPES, JR., Depart-
ment of Wildlife and Range Sciences, Univer-
sity of Florida, Gainesville, Florida 32611, 
USA • 

SEMINATRIX PYGAEA (Black Swamp 
Snake). USA: ALABAMA: Escambia Co: 12.9 

20 	 Herp Review 18(1), 1987 



km NE Brewton (T3N, R11 E, SEV Sec. 19). 12 
March 1986. M. Bailey. Verified by R. Mount 
and G. Folkerts. Auburn University Museum 
photograph collection (AUM P-101-P-103). 
New county record, and first record west of 
Conecuh River. Extends range approximately 
34 km NNW of nearest (Florida) locality 
(Moler and Mansell 1985. SSAR Herp. Review 
16 (2):60) and 42 km WNW of nearest Ala-
bama locality (Mount 1975. Alabama Agr. 
Exp. Sta. i-vii, 347 pp.). 

Submitted by MARK A. BAILEY, Depart-
ment of Zoology and Wildlife Science, Au-
burn University, Alabama 36849-4201, USA 

• 

SISTRURUS MILIARIUS STRECKERI (West-
ern Pygmy Rattlesnake). USA: ARKANSAS: 
Marion Co: 5.1 km S Oakland (T2ON, R15W, 
S15). 16 September 1986. W. B. and B. A. 
Trauth. Verified by S. E. Trauth. Arkansas 
State University Museum of Zoology (ASUMZ 
6249). New county record (Dowling 1957. 
Occ. Pap. Univ. Arkansas Mus. 3:1-51). 

Submitted by STANLEY E. TRAUTH, De-
partment of Biological Sciences, Arkansas 
State University, State University, Arkansas 
72467, USA • 

THAMNOPHIS ELEGANS VAGRANS (Wan-
dering Garter Snake). USA: NEW MEXICO: 
Bernalillo Co: Albuquerque, lagoon S Old 
Town Bridge. 13 July 1986. J. N. Stuart. 
Museum of Southwestern Biology, University 
of New Mexico (MSB 47534). Tijeras, Tijeras 
Creek at NM Hwy 14.6 July 1981. J. N. Stuart. 
(MSB 37802). Torrance Co: 3.2 km W Tajique, 
Canon de Tajique. 24 October 1982. J. N. 
Stuart and E. R. Stuart. (MSB 37696). Man-
zano, Manzano Lake. 2 May 1965. D. T. Jen-
nings. (MSB 12480). 20.8 km SE Mountainair, 
NM Hwy 14. 1 August 1973. D. Murphy. (MSB 
26500-07). 3.2 km NW Willard. 17 May 1969. J. 
D. Garcia. (MSB 19421). All verified by J. N. 
Stuart. Partially fills hiatus in central New 
Mexico (Fitch 1983. Cat. Amer. Amphib. Rept. 
320:1-4). 

Submitted by JAMES N. STUART, 512-A 
Columbia Drive SE, Albuquerque, New Mex-
ico 87106, USA • 

TROPIDOCLONION LINEATUM ANNEC-
TANS (Central Lined Snake). USA: OKLA-
HOMA: LeFlore Co: 8 km ESE Bokoshe, 
Brazil Creek Floodplain. 20 May 1986. W. 
Fesperman. Verified by S. Fox. Oklahoma 
State University Museum of Zoology (OSUS 
R5024). New county record, extends range 
ca. 81 km SE of previous range (Webb 1970. 
Reptiles of Oklahoma. Univ. Oklahoma Press, 
Norman. xi + 370 pp.) and into Ouachita Bio-
tic District. 

Submitted by WILLIAM FESPERMAN, Okla-
homa State University Department of Zool-
ogy, Stillwater, Oklahoma 74078, USA. • 

TRIMORPHODON TAU TAU (Mexican Lyre 
Snake). MEXICO: NUEVO LEON: 6.1 km NW 

Iturbide. 24 August 1985. D. A. Blody, R. 
Brown, S. Hammack and D. Heckard. Verified 
by J. A. Campbell. University of Texas at 
Arlington (UTA 16145). New state record. 
Extends range ca. 150 km NWW (McDiarmid 
and Scott 1970. Los Angeles Co. Mus. of Nat. 
Hist. 179:1-44). 

Submitted by DAVID A. BLODY, Fort Worth 
Zoological Park, 2727 Zoological Park Drive, 
Fort Worth, Texas 76110, RICHARD BROWN, 
506 Thomas Chapel, Arlington, Texas 76014, 
STEVE HAMMACK, Dallas Zoo, 621 E. Cla-
rendon Drive, Dallas, Texas 75203 and DAVID 
HECKARD, Abilene Zoological Gardens, Box 
60, Abilene, Texas 79604, USA • 

TYPHLOPS BIMINIENSIS. BAHAMAS: 
BERRY ISLANDS: Frazer's Hog Cay 17-18 
March 1986. B. I. Crother and J. B. Slowinski. 
Verified by J. M. Savage. University of Miami 
(UMRC 8620-8621). First record for the Berry 
Islands (Schwartz and Thomas 1973. Carne-
gie Mus. Nat. Hist. Spec. Publ. No 1, 216 p.) 

Submitted by BRIAN I. CROTHER and 
JOSEPH B. SLOWINSKI, Department of Bi-
ology, University of Miami, P.O. Box 249118, 
Coral Gables, Florida 33124, USA • 

VIRGINIA VALERIAE VALERIAE (Eastern 
Earth Snake). USA: OHIO: Athens Co: 5 km 
NW of Coolville, Carthage Twp., Sec. 5SW. 15 
June 1986. T. Denbow. Verified by H. C. Sei-
bert and S. M. Moody. Ohio University Verte-
brate Collection (OUVC 8429). New county 
record, northeasternmost locality in the Ohio 
River Valley Ohio. 

Submitted by SCOTT M. MOODY, De-
partment of Zoological and Biomedical 
Sciences Vertebrate Collection, Ohio Univer-
sity, Athens, Ohio 45701, USA. • 

TESTUDINES 

CHRYSEMYS PICTA MARGINATA (Midland 
Painted Turtle). USA: WISCONSIN: Milwau-
kee Co: Hales Corners, 1.0 km S Grange Ave. 
on 92nd Street. 5 September 1986. J. F. 
Drought. Verified by R. W. Henderson. Mil-
waukee Public Museum (MPM 22541). New 
county record (Vogt 1981. Natural History of 
Amphibians and Reptiles of Wisconsin, Mil-
waukee Publ. Mus. 205 pp.). 

Submitted by JAMES F. DROUGHT, De-
partment of Biological Sciences, University 
of Wisconsin-Milwaukee, Milwaukee, Wiscon-
sin 53201, USA • 

TRIONYX SPINIFERUS SPINIFERUS (East-
ern Spiny Softshell). USA: WISCONSIN: Mil-
waukee Co: Franklin, 1.5 km S College Ave. 
on 92nd Street. 31 August 1986. J. F. Drought. 
Verified by R. W. Henderson. Milwaukee Pub-
lic Museum (MPM 22542). New county record 
(Vogt 1981. Natural History of Amphibians 
and Reptiles of Wisconsin, Milwaukee Publ. 
Mus. 205 pp.). 

Submitted by JAMES F. DROUGHT, De-
partment of Biological Sciences, University 
of Wisconsin-Milwaukee, Milwaukee, Wiscon-
sin 53201, USA • 

NEW DISTRIBUTIONAL 
RECORDS FOR REPTILES 

AND AMPHIBIANS IN 
BROWN COUNTY, 

WISCONSIN 
Relatively little attention has been paid to 

the herpetofauna of Brown County in north-
eastern Wisconsin, with published docu-
mented records for only Rana pipiens, R. 
clamitans, and Thamnophis sirtalis (Vogt 
1981). In addition, eight species of anurans 
(Butt, americanus, Hyla crucifer, H. versico-
lor, Pseudacris triseriata, Rana catesbeiana, 
R. clamitans, R. pipiens, and B. sylvatica) 
were reported from Brown County, based on 
data collected by R. M. Korb, as part of a 
statewide acoustic survey of breeding cho-
ruses (Mossman and Hine 1984. The Wiscon-
sin frog and toad survey: establishing a long-
term monitoring program. Wisconsin Dept. of 
Nat. Res., Bureau of Endangered Resources. 
13 pp.): these records are based on calling 
males and are not substantiated by preserved 
specimens. The purpose of this note is to 
present new information on the Brown County 
herpetofauna, based on recent collections 
and specimens that have accumulated at the 
St. Norbert College Biology Department and 
the Bay Beach Wildlife Sanctuary. 

All preserved specimens listed below have 
been cataloged in the University of Wisconsin-
Madison Zoological Museum (UWZM) or the 
Bay Beach Wildlife Sanctuary (BBWS). The 
former were verified by P.A. Cochran; the lat-
ter were verified by R.M. Korb. 

ANURA 

BUFO AMERICANUS (American Toad). 
Wooded area immediately south and east of 
the exit from U.S. Highway 41 to State High-
way 32 (Lombardi Avenue) (T-24N, R-20E, 
Sec. 33). 16 August 1984. P.A. Cochran, J.A. 
Cochran and A.G. Cochran. (UWZM-H 
22611). 

HYLA VERSICOLOR (Gray Treefrog). Baet-
en's woods (T-23N, R-20E, Sec. 7). April or 
May 1978. J.R. Hodgson. (UWZM-H 22612). 

PSEUDACRIS TRISERIATA (Striped Chdrus 
Frog). Temporary pond between St. Norbert 
College baseball field and C. and N.W. rail-
road tracks, De Pere (T-23N, R-20E, Sec. 28). 
April 1976 or 1977. J.R. Hodgson. (UWZM-H 
22613). 

RANA SYLVATICA (Wood Frog). Wooded 
area immediately south and east of the exit 
from U.S. Highway 41 to State Highway 32 
(Lombardi Avenue) (T-24N, R-20E, Sec. 33). 
16 August 1984. P.A. Cochran, J.A. Cochran 
and A.G. Cochran. (UWZM-H 22614). 

CAUDATA 

AMBYSTOMA LATERALE (Blue-spotted Sala-
mander). Wooded area immediately south 
and east of the exit from U.S. Highway 41 to 
State Highway 32 (Lombardi Avenue) (T-
24N, R-20E, Sec. 33). 26 August 1984. P.A. 
Cochran and J.A. Cochran. (UWZM-H 22615). 

PLETHODON CINEREUS (Redback Sala- 
mander). Ravine downstream from Kittel's 
Falls (T-23N, R-21E, Sec. 32). 8 September 
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Name 

Organization 

Address 

City 

State  Zip  

Pione 	  PO # 

  

[s ignature 

Either stock or 
custom made. 

Amphibian& 
Specimen Identification Tags? 

I 

Need Reptile;'). • 

(•r) 
C.11 

Order them here and now 
Stop your searching. Here are those identification tags 
you've been looking for. Save time, money and 
patience simply by ordering them right now from the 
NATIONAL TAG COMPANY. Use this page as your order 
form. 

Non-soluble and waterproof inks • Special 10-pt. stock 
impervious to solvents • Alcohol and formalin proof • 
Pre-punched • Consecutively numbered* • Rolls of 2M 
• 1-week delivery • Custom tags take slightly longer 
but can be printed on both sides. 

*Note: Stock tags are consecutively numbered, but the staring number will vary for each shipment. There's no printing on back side. 
Custom tags can get any numbering sequence desired, with or without prefix letters, plus printing on the back side (illustration above). 

NATIONAL TAG COMPANY, 815 S. Brown School Rd., Vandalia, OH 45377 

REPTILE & SPECIMEN IDENTIFICATION TAGS 

Quantity Stock Custom 
Size: 1"x 1/4" 2,000 $59.15 per M $111.70 per M 
Numbering: 1/e" 4,000 47.10 per M 74.50 per M 
Hole Punch: 1/16" 1 ,16" 6,000 36.35 per M 53.65 per M 
Printed in black ink 10,000 29.30 per M 41.60 per M 

24,000 22.35 per M 27.40 per M 

For quote on different specifications, describe below, or 
call toll free: 800-543-7580 	  

NATIONAL TAG COMPANY 
815 S. Brown School Rd , Vandalia, OH 45377 
(513) 898-1334 

22 	 Herp Review 18(1), 1987 



CLOACAL 
QUICK—READING 

THERMOMETERS 
(Formerly Schultheis) 

0/50°c  
CALL OR WRITE TO 

PRESENT MANUFACTURER 

CA.M014117CIL1 

MILLER &WEBER 
Inc. 

Dept. H 
1637 George Street 
Ridgewood, Queens 

New York, 11385 

718-821-7110 
Mfg. Since 1941 

The Snakes 
of Australia 

An illustrated and 
descriptive catalogue 

of all the known species. 
Gerard Krefft, 1869 

Facsimile Edition, 1984 
The first detailed study of Australia's 

fascinating snakes. Only 700 copies of 
the original work were published. 

1000 facsimile edition copies are now 
offered for sale. 

100 pages including 12 hand coloured 
lithographs faithfully reproduced on 

fine quality paper. 

ORDER NOW 
Please send me 	copy/copies of 

"The Snakes of Australia." 

$52.00 (Australia) $55.00 (Overseas) 
(Including postage) 

My cheque for $ 	 is enclosed 
Orders of 10 or more copies 

attract discount. 

Orders and enquiries to: 
Lookout Publications 

G.P.O. Box 1405. Brisbane 4001 
AUSTRALIA 

Name 	  

Address - 	

Postcode 	 

1984. J.A. Cochran, P.A. Cochran, J.R. Hodg-
son, A.G. Cochran and J.Y.S. Hodgson. 
(UWZM-H 22616). 

TESTUDINES 

CHELYDRASERPENTINA (Snapping Turtle). 
Duck Creek, Brown County Park (T-24N, R-
19E, Sec. 25). 8 May 1985. J.R. Hodgson and 
J.A. Cochran. (UMZM-H 22627). 

CHRYSEMYS PICTA MARGINATA (Midland 
Painted Turtle). Duck Creek, Brown County 
Park (T-24N, R-19E, Sec. 25). Late spring, 
1983. W. Baeten. (UWZM-H 22617). 

CLEMMYS INSCULPTA (Wood Turtle). Trout 
Creek (T-24N, R-19E, Sec. 15, NE 1/4). 30 
April 1982. R.M. Korb. Shell preserved in 
BBWS collection (RE 016). State Highway 29 
just west of County Road FF (T-24N, R-20E, 
Sec. 12). 19 May 1985. P.A. Cochran and J.R. 
Hodgson (UWZM-H 22628). 

EMYDOIDEA BLANDINGI (Blanding's Tur-
tle). Bay Beach Wildlife Sanctuary, Green 
Bay (T-24N, R-21E, Sec. 29). April 1982-
March 1985. R.M. Korb. Several photographs 
in BBWS collection (J 1108-J 1120, J 1201-J 
1204). 

PSEUDEMYS SCRIPTA (Slider). East River 
at Mason Street Bridge in Green Bay, 28 
March 1981. R.M. Korb. Shell preserved in 
BBWS collection (RE 01). Undoubtedly an 
escaped or released pet. 

SERPENTES 

DIADOPHIS PUNCTATUS (Ringneck 
Snake). Baeten's woods (T-23N, R-20E, Sec. 
7). 22 May 1971. M. Baeten, (UWZM-H 22618). 

ELAPHE VULPINA (Fox Snake). State High-
way 57 and County Road A (T-25N, R-22E, 
Sec. 29). R. Zimmerman. Adult held alive in 
BBWS display (RE 233) and photograph on 
file (J 1219). 

BOOK REVIEWS 

Species of Special Concern in Pennsylvania, 
edited by Hugh H. Genoways and Fred J. 
Brenner. 1985. Special Publication No. 11 of 
the Carnegie Museum of Natural History, 
4400 Forbes Avenue, Pittsburgh, Pennsylva-
nia 15213. vi + 430 pp., illus. + maps. $30.00. 

State-based biological surveys are anation-
wide trend, founded on the rationale that 
efforts to protect native species are often 
initially most effective when carried out at the 
state level. This publication presents the 
results of an assessment of Pennsylvania's 
flora and fauna by the recently formed (1979) 
Pennsylvania Biological Survey, an organiza-
tion created by the National Audubon Society 
in collaboration with Pennsylvania's Game 
Commission, Fish Commission, and Depart-
ment of Environmental Resources. More than 
fifty biologists, both amateur and profession-
al, affiliated with almost thirty different aca-
demic institutions, volunteered their time and 
expertise to contribute to this large (21 x 28 
cm), clearly organized and well-illustrated 
reference. 

LAMPROPELTIS TRIANGULUM (Milk 
Snake). Brosig Street, Green Bay (T-23N, R-
21E, Sec. 9). 25 September 1983. L. Russell. 
Preserved in BBWS collection (RE 09). 

OPHEODRYS VERNALIS (Smooth Green 
Snake). Bay Beach Wildlife Sanctuary, Green 
Bay (T-24N, R-21E, Sec. 29). 14 September 
1972. G. Bunker. (UWZM-H 22619). 

STORERIA DEKAYI (Brown Snake). Green 
Bay. 13 October 1981. Preserved in BBWS 
collection (RE 08). 

STORERIA OCCIPITOMACULATA (Redbelly 
Snake). Abandoned mink ranch south of 
County Road G (T-23N, R-21E, Sec. 32). 28 
April 1971. G. Bunker. (UWZM-H 22620). 6 
May 1974. J.R. Hodgson. (UWZM-H 22621). 

THAMNOPHIS SIRTALIS (Common Garter 
Snake). Abandoned mink ranch south of 
County Road G (T-23N, R-21E, Sec. 32). 25 
June 1971. G. Bunker and J.R. Hodgson. 
(UWZM-H 22622). 29 September 1971. J. 
Hinkley. (UWZM-H 22623). 

We thank all individuals who contributed 
specimens and Andrew Cochran, Joseph 
Cochran, and Jay Hodgson for assistance in 
the field. 

PHILIP A. COCHRAN 
and 
JAMES B. HODGSON 
Division of Natural Sciences 
St. Norbert College 
De Pere, Wisconsin 54115, USA 
and 

RANDY M. KORB 
Bay Beach Wildlife Sanctuary 
Sanctuary Road 
Green Bay, Wisconsin 54302, USA 	• 

The book begins with three excellent, al-
though technically challenging, introductory 
sections that describe Pennsylvania's aquatic 
and terrestrial habitats, physiographic pro-
vinces, and drainage patterns. Because so 
much of the problem of species protection is 
based on habitat preservation, these sections 
provide the habitat descriptions and the spe-
cific example localities that in turn give per-
spective and focus to attempts to preserve 
especially unusual areas within the boundar-
ies of the Commonwealth. 

The book presents the results of the survey 
and follows the overall organization of a suc-
cessful survey published several years ago by 
the state of Florida. The Pennsylvania survey 
uses the same large taxonomic divisions 
(plants, invertebrates, fish, amphibians and 
reptiles, birds, mammals); the same status 
categories (endangered, threatened, vulner-
able, undetermined, extirpated, recently ex-
tinct) and the same format for individual spe-
cies (description, range, habitat, basis of 
status classification, recommendations). 

Each large taxonomic division is given a 
separate chapter, and each of these chapters 
represents the efforts of a different subcom-
mittee. The choice of these taxonomic di-
visions reflects the public interest in the orga- 
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nisms within each division, and the infor-
mation available on those organisms, rather 
than the actual endangered species in each 
division. Consequently, the survey has one 
chapter on plants, one chapter on inverte-
brates, and four chapters on vertebrates. 
Because the total number of Pennsylvania 
vertebrates is reasonable, the subcommittees 
that compiled the four vertebrate chapters 
can be confident that most species deserving 
of special concern have been identified, 
categorized, and described. The sheer num-
ber of Pennsylvania plant species presented 
problems to the subcommittee attempting to 
survey for plants at risk, and in the case of the 
invertebrate subcommittee, the vast numbers 
of invertebrate species, coupled with the 
limited information available on invertebrate 
distribution and abundance in Pennsylvania, 
proved to be overwhelming. The plant sub-
committee dealt successfully with their di-
lemma by limiting their survey to vascular 
plants, but the invertebrate subcommittee 
carried the concept of limited coverage too 
far and opted to designate only species in 
those taxonomic categories that represented 
areas of expertise for individual committee 
members. Despite the committee's explana-
tion of this decision in the introduction to the 
invertebrate chapter, a list of invertebrates at 
risk that has one flatworm species (Refton 
cave planarian) and 61 insect species, includ-
ing 34 from the Order Odonata (dragonflies), 
25 from the Order Lepidoptera (butterflies 
and moths) and 2 from the Order Coleoptera 
(beetles) is so skewed as to lose credibility 

Except for this difficulty with the selection 
of invertebrate species, the subcommittees 
have done an excellent job of reviewing 
appropriate literature and recruiting expert 
individuals to participate in the Pennsylvania 
Biological Survey. Each species account is 
written by a single expert, and the academic 
and field credentials of these experts are 
impressive. The book does a truly admirable 
job of summarizing the current state of knowl-
edge for each of the species covered. The 
one-species, one-author format provides the 
reader with an easily identified source of 
additional information on any of the species 
of special concern. 

The problems that exist in this book are not 
due to the content, which is of uniform high 
quality, but rather with matters of style and 
graphic presentation. These problems arise 
because the book is obviously intended for 
multiple audiences, ranging from profession-
al botanists, zoologists, and ecologists, to 
untrained citizens of the state of Pennsylva-
nia who are seeking information on endan-
gered species or habitats. Because the book 
is the work of committees, there are stylistic 
inconsistencies from chapter to chapter. For 
example, common names are capitalized in 
the chapter on birds, but not in any of the 
other chapters. Are birds more "proper" than 
other organisms? More distracting are the 
rather subtle changes in writing style, both 
from chapter-to-chapter, and sometimes 
from species-to-species. In general, the 
entries in the chapters on plants, amphibians 
and reptiles, and birds are especially reada-
ble, perhaps because amateurs have often 
been involved in the study of these organisms 
and so communication with interested lay- 

persons is a more frequent experience. Some 
contributors have difficulty giving up a for-
mal scientific writing style that isn't approp-
riate in this boo‹. For example, John S. Hall 
writes, in his entry on the Allegheny woodrat 
(p. 364): "During 1978 and 1979, John S. Hall, 
Albright College, conducted a survey of bat 
populations in caves. . . During that survey 
Hall (personal communication) noted a gen-
eral absence of woodrat signs..." Laypersons 
not familiar with the traditions of scientific 
writing may wonder if there are two John S. 
Halls, both teaching at Albright College, or if 
there might be a single Professor Hall who 
makes appointments to communicate with 
himself. A minor complaint, but one that is 
easily clarified within the traditions of formal 
scientific writing, as John D. Groves did in his 
clearly-written description of the coastal 
plain leopard frog as he explained his sour-
ces of information in a much more direct 
fashion (p. 264): "The following information 
is derived from published statements. . .and 
from personal observations of this species in 
Maryland." 

The layout of the book is unnecessarily 
awkward. Like other recent volumes in the 
Carnegie Museum Special Publication series, 
it is based on a two-column per page format. 
In this case, however, the two columns are 
frequently interrupted by page-wide, or at 
least more than one-column-wide, photo-
graphs and state maps. These illustrations 
create disruptive blank spaces along the 
sides of the pages, which, when coupled with 
visually indistinct headings for individual 
species, make locating species and reading 
the entries unusually difficult. In almost all of 
these situations, the problem could have 
been easily avoided by reducing the state 
maps and the photographs to one-column 
width (as has already been done very effec-
tively with the North American distribution 
maps that accompany each entry), and plac-
ing them consistently within the text on each 
species. 

The illustrations are sometimes poorly de-
signed or conceptually misleading. The "Map 
of Pennsylvania streams" (p. 32) is actually a 
diagram of watershed boundaries, and the 
state maps that accompany each species lack 
county names, so it is difficult to relate the 
county-based text account of locations to the 
state map. Some of the illustrations would 
have benefited from the aids to graphic design 
and lettering that have recently become 
widely available. 

These lapses in presentation do not detract 
from the scholarship or the effectiveness of 
the book as a scientific reference, but they are 
aspects that may disappoint laypersons who 
have become used to higher standards in 
their sourcebooks. Popular writing in natural 
history is now frequently quite eloquent, as 
demonstrated by authors as diverse as David 
Attenborough, Lewis Thomas, John McPhee, 
and Stephen Jay Gould, and graphic presen-
tation has become quite sophisticated, as 
exemplified by the books produced by The 
National Geographic Society and also by 
most of the popular field guides, especially 
those edited by Roger Tory Peterson. Conse-
quently, the stylistic shortcomings of "Spe-
cies of Special Concern in Pennsylvania" 
may limit its appeal to one of its major  

intended audiences. 
For scientists, however, the volume is of 

unquestionable value. Not only does it pro-
vide a wealth of information about Pennsyl-
vania species and the persons who study 
them, but it also represents, as the published 
version of the Pennsylvania Biological Sur-
vey results, a major step in the protection and 
preservation of endangered species within 
the Commonwealth. The persons drawn to-
gether by the Survey form a core group to 
monitor the progress of conservation within 
the state. Taken together with biological sur-
veys in neighboring states, and growing 
pressure for a national biological survey, the 
project is a hopeful sign for the preservation 
of habitats and species in the heavily indus-
trialized northeastern United States. 

GAIL W. HEARN 
Department of Biology 
Beaver College 
Glenside, Pennsylvania 19038, USA 

	• 
The Tungara Frog: A Study in Sexual Selec-
tion and Communication, by Michael J. Ryan. 
The University of Chicago Press. 1985. $14.95 
paper, $33.00 cloth. 

This study on the reproductive behavior of 
the tungara frog demonstrates that females 
preferentially choose larger males because 
the 'chuck' portion of their mating call has a 
lower frequency. On the other hand, the 
'whine' portion of the call is sufficient for spe-
cies recognition. Increasing the number of 
'chucks' makes for an increasingly attractive 
mating call to the female; competition from 
neighboring males will stimulate complexity 
of the call. However, the fringe-lipped frog-
eating bat selects complex-calling frogs and 
so a compromise between maximizing mate 
attraction and minimizing predation has 
evolved. 

These are but some of the interesting 
results of this well-documented study made 
in both field and laboratory. It definitely 
establishes the intricacies of anuran mating 
systems and should reactivate studies on the 
details of mating in our"better known" frogs—
the formerly accepted view of the passive role 
of the female is now obsolete. This is an excit-
ing book that exemplifies the better aspects 
of field observation, that introduces new 
dimensions to the comprehension of anuran 
communication, the role of female choice, 
the effects that calling has on predation and 
energetics and the benefits of forming aggre-
gations, and that discusses the role selection 
has had in molding these activities. It is must 
reading for herpetologists, especially those 
not up on mating strategies in frogs. 

HENRI C. SEIBERT 
Department of Zoological 
and Biomedical Sciences 
Ohio University 
Athens, Ohio 45701, USA 
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