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29TH ANNUAL MEETING HELD AT SOUTHWEST MISSOURI STATE UNIVERSITY 

The 1986 Annual Meeting of the Society for 
the Study of Amphibians and Reptiles was 
held jointly with the Herpetologists' League 
in Springfield, Missouri, USA, during 10-15 
August. Local Committee Co-Chairmen Rob-
ert Wilkinson and Don Moll hosted a relaxed, 
but informative, gathering of herpetologists 
from around the world on the campus of 
Southwest Missouri State University. 

SSAR BOARD OF DIRECTORS MEETING 
The annual meeting of the Board was held 

on Sunday, 10 August, under the chairman-
ship of SSAR President Sherman Minton. All 
Board members were present plus other 
officers, editors, committee chairs, and 
guests. The Board met for 7 hours and dis-
cussed annual reports submitted by each 
Society officer, editor, committee, and coor-
dinator. The financial status of the Society 
was the primary topic of discussion through-
out the meeting. Decisions of the Board were 
announced at the annual business meeting of 
the Society and are described in the following 
information. 

BUSINESS MEETING 
A. Call to Order 

President Sherman Minton called the 
1986 business meeting of the Society for 
the Study of Amphibians and Reptiles to 
order at 16:44 h on 12 August in room 2 
of Temple Hall on the campus of South-
west Missouri State University in Spring-
field. 

B. President's Report: 
President Minton made the following 

statement regarding the financial state 
of the Society. During the past several 
years, the Society has financially emu-
lated the Federal government. The Soci-
ety was operating approximately one-
half a fiscal year ahead relying on 
increases in membership to maintain 
adequate cash flow. Since membership 
has plateaued, such a management 
technique is too risky to continue. Some 
Society budgets have also been over-
expended. A long-standing investment 
of $15,000, which had been yielding a 
high rate of return, unexpectedly col-
lapsed. The value of the bonds remains 
in question since both companies are 
involved in bankruptcy proceedings. In 
view of this series of events, it has been 
necessary to take certain remedial steps. 
The 1986 budget has been reduced by  

approximately 15%, with finances to be 
reviewed in March and budgetary cuts 
restored as much as possible. There has 
been a modest increase in dues; this 
change was approved by the Board prior 
to the change in our investment portfo-
lio. There will be a decrease in the 
number of pages in the Journal of Herpe-
tology. This reduction will be offset par-
tially by using different techniques in 
layout and printing of the Journal which 
results in an increase of approximately 
4% more words per page. Grants-in-
Herpetology awards have been curtailed 
for 1987. Donations and proceeds from 
the 1986 Herpetology Exam held during 
the Springfield meeting will be used to 
fund at least one graduate student cate-
gory grant. SSAR hopes to restore the 
grants program as originally conceived 
in all or most categories during 1988. 

C. Secretary's Report 
Secretary James Jacob stated that he 

would not review actions taken at the 
annual meeting of the Board of Directors 
since all major decisions are being 
announced during the Business Meet-
ing. He did, however, announce that a 
membership campaign aimed at mem-
bers of regional herpetological societies 
would be undertaken. The campaign will 
enlist the aid of regional societies by 
permitting them to retain $2 from the 
dues of each of their members who 
becomes a member of SSAR through the 
regional society. He encouraged SSAR 
members with contacts among regional 
herpetological societies to promote this 
program, pointing out that it is beneficial 
to both SSAR and the regional organiza-
tions. 

D. Treasurer's Report 
Treasurer Henri Seibert pointed out 

that most of the items pertaining to the 
fiscal status of the Society had been 
announced by the President. He did, 
however, make the following announce-
ment: (1) Because of increased produc-
tion costs, the Board found it necessary 
to increase dues by $5 for regular 
members, $3 for student members, and 
$10 for institutions. Sustaining member-
ship will be $50; contributing will be $75. 
(2) Fiscal management of the Society is 
being changed so that only receipts from 

one fiscal year can be used for expenses 
incurred during that same fiscal year. In 
the past, money from one fiscal year has 
been used to pay bills from another fiscal 
year. The 1986 budget has been reduced 
to approximately $78,100 in order to 
meet the new fiscal management format. 
Asa result, we will have to pare expendi-
tures to a bare minimum; and there will 
be a temporary decrease in some ancil-
lary services normally provided by the 
Society. (3) The SSAR membership list 
is now being maintained on a Society 
microcomputer at the office of the Treas-
urer. We can now produce our own mail-
ing labels. This capability should help 
eliminate recent problems with the mail-
ing list which occurred while the list was 
being maintained by Allen Press. We will 
save $2,000 per year by maintaining our 
own membership list. (4) The Treasurer 
announced that the Board approved 
offering life memberships again. Seibert 
asked James Christiansen, Chair of the 
SSAR Long-range Planning Committee, 
to explain the offer. Christiansen stated 
that the Society will make life member-
ships available for a cost of $550 until 31 
December 1986. He pointed out that 
members can protect themselves from 
future dues increases by taking advan-
tage of this offer. Individuals in the 27% 
tax bracket will receive a tax break of 
$150, thereby reducing the real cost to 
$400. Life membership funds will not be 
used to finance current operations; 
rather, they will be placed in a separate 
fund with members' annual dues being 
paid from interest earned by the money. 
Christiansen pointed out that the life 
membership fund will be intensively 
managed in order to earn the highest 
possible rate of return in conservative 
investments. He encouraged members 
to take out life memberships, pointing 
out that now is time to take advantage of 
the tax break. (5) Seibert announced that 
members may pre-pay dues, at the cur-
rent rate, for a period of up to three 
years. In view of the possible changes in 
the tax laws, pre-payment will insure a 
full deduction under the current statutes 
on the 1986 tax return. The Treasurer 
encouraged members to take advantage 
of either the pre-payment or life mem-
bership offer. 
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E. Publications Secretary's Report: 
Publications Secretary Douglas Tay-

lor reported that sales from his office 
were average. He announced that he is 
not selling as many copies of Turtles of 
Venezuela as he would like, but this is 
probably due to the fact that advertise-
ments did not get out as quickly as we 
had hoped. Taylor announced that Her-
petology of Costa Rica will be available 
soon. Pre-publication cost will be $25, 
with a regular price of $30. Herpetologi-
cal Circular No. 15, Cannibalism in Rep-
tiles: A Worldwide Review by Joseph C. 
Mitchell will be out shortly. The pre-
publication price is $3; the regular price 
will be $4. 

F. 	Editors' Reports 
1. Contributions to Herpetology 

Editor Kraig Adler announced that 
Number 3 in the Contributions to Herpe-
tology series, Jay Savage and Jaime Vil-
la's Introduction to the Herpetofauna of 
Costa Rica will be delayed because pub-
lication announcement did not appear in 
the September 1986 issue of Herpetolog-
ical Review. Society members will be 
able to take advantage of the pre-
publication price until 31 December 
1986. Number 4 in the Contributions to 
Herpetology series, Salamanders of 
China by Zhao Ermi and Hu Qxiong, will 
be published in 1987. 
2. Facsimile Reprints in Herpetology 

Editor Kraig Adler announced that 
plans are underway to issue reprints of 
Daudin's Histoire Naturelle des Rainettes 
and Gunther's volume on reptiles and 
amphibians in the Biologic Centrali-
Americana series in late 1987. 
3. Catalogue of American Amphibians 

and Reptiles 
Recently appointed Editor Jaime Villa 

announced that the Catalogue is on 
schedule for 1986. A comprehensive 
index will be produced soon. Villa stated 
that there is a need for authors for Cata-
logue accounts. He pointed out that the 
Society would like to complete the North 
American accounts as soon as possible. 
The Editor announced that he is under-
taking an aggressive posture in order to  

speed the publication of accounts; and 
that a one-year limit has now been 
imposed for the production of an ac-
count. Villa stressed the usefulness of 
the Catalogue to the herpetological 
community, pointing out that it provides 
the most comprehensive summary avail-
able of a taxon. He noted that it has been 
necessary to publish a number of non-
North American accounts because of 
delays in completion of North American 
accounts. Villa reiterated the need for 
volunteers to prepare accounts, stress-
ing the need for accounts to be com-
pleted in one year. Villa encouraged 
potential authors to contact him. 

G. Committee Reports 
1. Conservation Committee 

President Minton announced that the 
Conservation Committee is working on a 
system for assigning monetary value to 
amphibians killed in environmental ac-
cidents. The document will be compara-
ble to one which has already been pre-
pared for fishes. Minton commented that 
the Committee may expand the system 
in the future to include reptiles. 
2. Meeting Sites Committee 

President Minton announced that 
SSAR has accepted an invitation from 
Richard Vogt to host the 1987 annual 
meeting in Veracruz. The Society also 
accepted an invitation from the Univer-
sity of Michigan to participate in a three-
way meeting of SSAR, the Herpetolo-
gists' League, and the American Society 
of Ichthyologists and Herpetologists in 
Ann Arbor in 1988. Dates for the meeting 
are still under discussion. 

At the request of President Minton, 
Vogt discussed plans for the Veracruz 
meeting. He pointed out that a meeting 
in Mexico will be at a slower pace than 
many of our previous gatherings. Meet-
ing announcements will be mailed out in 
January. Deadlines for pre-registration 
and submission of contributed papers 
will be in May. The meeting site will be 
the Hotel Mocambo, which is located in 
the southern part of Veracruz. The hotel 
has 110 rooms, beach access, tennis 
courts, and is located approximately 400 

meters away from another hotel which 
has 400 rooms. A trailer park is located 
within 2 km of the hotel. Food at the hotel 
will be under the control of the Local 
Committee, but there are a number of 
restaurants nearby. A number of histori-
cal sites are close to the city. Field trips 
to these areas, as well as to the biological 
station at "La Tuxtlas," Mount Orizaba, 
and other sites will be available. Collect-
ing for non-scientific reasons will not be 
permitted, but information will be sent to 
pre-registrants regarding application for 
permits. Information on travel arrange-
ments to Veracruz will be forthcoming. 
3. Grants-in-Herpetology 

Sandy Echternacht announced the 
Grants-in-Herpetology awards for 1986. 
Graduate Student Herpetological Re-
search: Barry Sinervo (University of 
Washington) "Thermal physiology of 
growth in field populations of Scelopo-
rus lizards: Genetic and environmental 
aspects"; John L. Carr (Southern Illinois 
University) "Phylogenetic analysis of the 
Neotropical emydid genus Rhinoclem-
mys." Herpetology-oriented Conserva-
tion: Franz J. Kutka (Iowa State Univer-
sity) "The threat of habitat acidification 
to the Ambystomatid salamanders of 
Michigan." Field Work: Byron Wilson 
(University of Washington) "A study of 
latitudinal patterns of mortality in Uta 
stansburiana." 
4. Kennedy Award 

President-elect Norman J. Scott an-
nounced that Shawn R. Crowley of the 
University of New Mexico was the winner 
of the 1986 Kennedy Award. His article 
on "Insensitivity to desiccation of sprint 
running performance in the lizard, Sce-
loporus undulatus" was chosen as the 
best student authored paper or note pub-
lished in the Journal of Herpetology. 
5. Nominating Committee 

President Minton presented the fol-
lowing slate of candidates for office in 
1987 as recommended by the Nominat-
ing Committee and approved by the 
Board of Directors. President-Elect: 
Hugh Quinn (Houston Zoological Gar-
dens, Houston, Texas, USA) and Edward 

A Checklist with Distribution Maps of the Turtles of the World 
by John B. Iverson 	Available October 1986 

A comprehensive guide to the scientific nomenclature of the turtles of the world, 
including information on original citations, type specimens, type localities, 
distribution, and pertinent literature for all recognized species. Distribution dot maps 
are provided for each species. Includes about 300 pages and over 260 maps. 
Available only in soft cover editions. Price including surface shipping: $20.00 US. 
Please add $10.00 US for foreign airmail. 

Address order to: 
John B. Iverson 
Dept. of Biology 
Earlham College 

Richmond, IN 47374 USA 
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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 
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	  Postcode . 	 

Moll (Eastern Illinois University, Charles-
ton, Illinois, USA). Secretary: James S. 
Jacob (Glendale College, Glendale, Ari-
zona, USA). Treasurer: Henri C. Seibert 
(Ohio University, Athens, Ohio, USA). 
Director (USA): Lynne Houck (Univer-
sity of Chicago, Chicago, Illinois, USA) 
and Robert Aldridge (Saint Louis Uni-
versity, St. Louis, Missouri, USA). Direc-
tor (Non-USA): James Bogart (Univer-
sity of Guelph, Ontario, Canada) and 
Michael R. K. Lambert (Tropical Devel-
opment and Research Institute, London, 
UK). 

President Minton called for nomina-
tions from the floor. No further nomina-
tions were made and James Christiansen 
moved that nominations cease. The 
motion was seconded by George Pisani 
and approved by a voice vote. A ballot 
will be sent to all active members by first-
class mail. 
6. Resolutions 

On behalf of SSAR, George Pisani 
offered the following resolutions: 

1. Whereas Bob Wilkinson and Don 
Moll most generously volun-
teered on reasonably short 
notice to host the 1986 annual 
meeting. and, 

Whereas they have most capably 
orchestrated what has been a 
fine, well organized and inter-
esting meeting; and, Whereas 
various trunk airlines into 
Springfield have done much 
good for the field of herpetol-
ogy by boosting the cardio-
vascular rate and fitness of 
certain of the field's most dis-
tinguished persons; therefore, 

Be it resolved that the Society for 
the Study of Amphibians and 
Reptiles and the Herpetolo-
gists' League offer their most 
sincere thanks to Bob, Don 
and their unnamed cadre of 
hardworking students who 
have made it possible for us to 
meet in Springfield. 

2. Whereas the following persons 
have given generously of their 
time and stolen freely from 
departmental and personal budg-
ets to serve SSAR in a variety 
of vital roles in late 1984 
through 1985; and, 

Whereas they have served the Soci-
ety capably; and, 

Whereas the Society hopes that 
by shamelessly lauding them 
here it can again recruit them 
to other tasks, therefore, 

Be it resolved that SSAR expresses 
its appreciation to the follow-
ing individuals: George Pisani, 
President; Carl Gans, Immedi-
ate Past-president; Linda R. 
Maxson and Hugh R. Quinn, 
Directors; the late James P. 
Bacon, Chair of the Grants-in-
Herpetology Committee. 

3. Whereas the Herpetologists' 
League this year celebrates the 
50th anniversary of their jour-
nal, Herpetologica; and, 

Whereas this is an outstanding 
milestone for any society; 
therefore, 

Be it resolved that the Society for 
the Study of Amphibians and 
Reptiles extends its congratu-
lations to the Herpetologists' 
League on this occasion. 

4 Whereas Stephen G. Tilley has 
served the Society with distinc-
tion in many essential ways 
over the years; and, 

Whereas his most recent contri-
bution as Editor-in-Chief of the 
Catalogue of American Amphib-
ians and Reptiles has main-
tained the high quality of that 
publication; and, 

Whereas Steve has momentarily 
escaped from Society work to 
pursue the vagaries of re-
search; therefore, 

Be it resolved that SSAR expresses 
its deep appreciation to Ste-
phen Tilley and presents him a 
plaque in acknowledgement 
thereof. 

5. Whereas Marty Crump has again 
spent considerable time and 
effort organizing, promoting 
and conducting the Herpetol-
ogy Exam; and, 

Whereas her determination to en-
courage people to forsake their 
egos and take the exam has 
resulted in the accumulation of 
several hundred dollars to seed 
the 1987 Grants-in-Herpetol-
ogy Fund for SSAR; therefore, 

Be it resolved that SSAR offers its 
most sincere gratitude to Marty 
Crump for the fine work she 
has done. 

6. Whereas Ben Greishaw is a most 
talented artist and long-time 
exhibitor at these joint meet-
ings; and, 

Whereas he most generously do-
nated his time and talents to 
design the logo for the Spring-
field meeting; therefore, 

Be it resolved that the Society for 
the Study of Amphibians and 
Reptiles and the Herpetolo-
gists' League extend their most 
sincere thanks to Ben Grei-
shaw for his work. 

7. Whereas the ecosystems of the 
Cuatro Cienegas basin, Coa-
huila, Mexico, are unique and 
have extremely high biological 
value; and, 

Whereas people of the city of 
Cuatro Cienegas are express-
ing their concern over recent 
construction activities current-
ly threatening the aquatic re-
source values of great natural 
diversity in an area of the basin; 
therefore, 

Be it resolved that two scientific 
societies, the Society for the 
Study of Amphibians and Rep-
tiles and the Herpetologists' 
League, consisting of over 330 
scientists from several coun- 
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EXHIBITORS WANTED FOR 1987 	 HELP HR GO HT*! 
JOINT SSAR-HL MEETING 

tries in the international scien-
tific community, including Mexi-
co, meeting jointly at South-
west Missouri State University, 
Springfield, Missouri, USA, on 
10-15 August 1986, support 
any efforts of the citizens of 
Cuatro Cienegas to protect 
and preserve the unique natu-
ral environments of the Cuatro 
Cienegas basin and their rich 
fauna and flora. 

H. Transfer of Gavel and Adjournment 
President Minton asked President-

elect Scott to come forward and accept 
the SSAR gavel as a symbol of the 
transfer of the Presidency which will 
officially take place on 1 January 1987. 
Scott asked if there was any further bus-
iness. There being none, George Pisani 
moved, and Jim Jacob seconded, that 
the meeting being adjourned. The motion 
passed by voice vote and President-elect 
Scott declared the meeting closed at 
17:26 h. 

Respectfully submitted, 
James S. Jacob 
Secretary 

SSAR COMMITTEES 
FOR 1986-1987 

Following the Springfield meeting, Presi-
dent Minton appointed the following commit-
tees and coordinators for the current year to 
report to the Board at the Veracruz meeting in 
1987. Individuals with important matters per-
taining to the activities of Society committees 
should contact the relevant committee chair. 
Addresses for committee chairs are included 
on the inside rear cover of each issue of Her-
petological Review. 
Conservation: William S. Brown (Ch.), John 

L. Behler, William E. Cooper, Nat B. Frazer, 
M.R.K. Lambert, Paul E. Moler, Patricia 
Riexinger, and Peter J. Tolson. 

Grants - in -Herpetology: Thomas H. Fritts 
(Ch.), Steven D. Aird, Robert N. Bader, 
Dale Belcher, Arthur C. Echternacht, Dar-
rel Frost, and Michael V. Plummer. 

Kennedy Student Award: J. Eric Juterbock 
(Ch.), Robert E. Gatten, Ken R. Marion, 
John S. Mecham, Andrew H. Price, and 
Laurie J. Vitt. 

Long-range Planning: James L. Christiansen 
(Ch.), Ralph Axtell, Carl Gans, James S. 
Jacob, Sherman A. Minton, George R. 
Pisani, Henri C. Seibert, and Douglas H. 
Taylor. 

Meetings: Henry R. Mushinsky (Ch.), James 
R. Dixon, and James S. Jacob. 

Nominating: Kraig Adler (Ch.), Martha L. 
Crump, Harold A. Dundee, Max Hensley, 
James S. Jacob. and Martin J. Rosenberg. 

Regional Society Liaison: Steven H. Ham-
mack (Ch.). Fred Antonio, Mike Bumgard-
ner, Brint Spencer. 

Zoo Liaison: Donal Boyer (Ch.), Dennis W. 
Herman, James A. Hitchiner, Brint Spen-
cer, and Ruth Zantzinger. 

Association for Systematics Collections 
ordinator: Max Nickerson. 

Common and Scientific Names Coordinator: 
Joseph T. Collins. 

Translations Coordinator: Robert D. Aldridge. 
• 

The local committee for the 1987 SSAR-HL 
meeting in Veracruz, Mexico is in the process 
of contacting possible exhibitors for the 
meeting. Any individual or organization is 
welcome to display herpetologically-oriented 
material (except live animals). The following 
information may be useful to potential ex-
hibitors. 
Registrants: Biologists, college professors, 
zoo and museum personnel, state and federal 
wildlife officials, graduate students in biology 
and serious lay persons with interests in 
amphibians and reptiles. 
Previous exhibitors: Publishers, used-book 
companies, biological supply companies, 
manufacturers of animal collecting and hous-
ing equipment, artists (with animal themes), 
tee-shirt sellers, and travel services. 
Cost: $125 for each table (approx. 4x6 feet). 
Artists who sell materials created by them-
selves will be charged $125 or the equivalent 
in donated arts or crafts; such persons are 
expected to be actively engaged in their work 
at the exhibit area. 

Colleagues in Mexico, Central and South 
America are urged to recruit exhibitors from 
their areas. Displays of native arts and crafts 
with herpetological themes would be particu-
larly welcomed. 

Exhibitors (or commercial organizations 
which will not have exhibits at the meeting) 
are also invited to place advertisements in the 
meeting program booklet. Full page, copy 
ready ads will cost $125; smaller ads will cost 
proportionately less. 

For exhibit applications or further informa-
tion, contact: 

Rutn Zantzinger 
2108 Cherry Street 

Philadelphia, Pennsylvania 19103, USA 
(215) 557-0182 	 • 

THANKS TO REVIEWERS 

The editor would like to acknowledge the 
following individuals who reviewed manu-
scripts for HR during the past year. Their ser-
vice to the Society is greatly appreciated. 

Ray Ashton 
	

Marc Hayes 
Ralph W. Axtell 
	

W. H. Kern 
George Balazs 
	

John Legler 
Susan Barnard 
	

Ernest Liner 
James F. Berry 
	

John Losos 
Charles C. Carpenter Dale Marcellini 
Archie Carr 
	

C. J. MCCoy 
Ellen Censky 
	

Roy McDiarmid 
Joseph T. Collins 
	

Peter Meylan 
Harold Dundee 
	

Joseph Mitchell 
Carl Ernst 
	

Edward Moll 
Martin Feder 
	

John Murphy 
Gary Ferguson 
	

Alfredo Paolillo 
John Ferner 
	

James Petranka 
Neil Ford 
	

Eric R. Pianka 
J. Frazier 
	

Louis Porras 
Paul Freed 
	

Peter C.H. Pritchard 
Darrel Frost 
	

Jay M. Savage 
David A. Galbraith 
	

Thomas Schoener 
J. E. Gates 
	

Raymond Semlitsch 
J. Whitfield Gibbons 

	
Richard Vogt 

James C. Gillingham R. D. Williams 
Stefan Gorzula 
	

Larry D. Wilson 
David Hardy 
	 • 

As printing costs escalate, publications like 
HR face an uphill struggle to maintain con-
tent and stay within budget. The most cost-
effective way to do this is to produce HR 
through the page-proof stage ourselves and 
thus devote 40% more of our budget to actual 
printing costs — the concept of "desk top" 
publishing. The primary benefit of this is the 
ability to print many more pages of HR per 
issue. The SSAR has an opportunity to split 
start-up cost of such a project with a Univer-
sity of Kansas department, and is seeking a 
donor of $2,000 to underwrite the HR share. 

Interested parties are encouraged to con-
tact the Managing Editor. Donations to the 
society are tax deductible. 

'High Tech 	 • 

SSAR GRANTS-IN-HERPETOLOGY — 
1987 

The Society for the Study of Amphibians 
and Reptiles announces that proposals are 
now being accepted for the 1987 Grants-in-
Herpetology Program. This program is de-
signed to provide financial support to deserv-
ing individuals or organizations engaged in 
research on or conservation of amphibians 
and reptiles. In contrast to previous years in 
which awards were offered in several catego-
ries, awards in 1987 will be made only for 
graduate research projects. This restriction is 
due to lack of funds for this program. Other 
categories of awards will be re-instituted in 
future years if sufficient funds are available. 
All applicants must be members of the SSAR 
and are limited to the submission of one 
proposal per year. Two awards will be made 
in the Graduate Student Research in Herpe-
tology category in 1987. 

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

Each proposal must include the following 
elements: A) ABSTRACT; B) BACKGROUND 
AND OBJECTIVES of the proposed project, 
in terms of its relevance to herpetology; C) 
METHODS of carrying out the research or 
conducting the project; D) ITEMIZED BUDG-
ET for the project which should not exceed 
$430; E) CURRICULUM VITAE for the appli-
cant; and F) LETTER OF SUPPORT. The 
proposal must be typed, double spaced, and 
must not exceed five pages excluding cover 
page, abstract, bibliography, budget, and 
curriculum vitae. 

All proposals must be submitted in dupli-
cate and postmarked no later than 1 MARCH 
1987. Failure to meet the deadline or to follow 
the guidelines may result in elimination of the 
proposal from consideration. The awards will 
be announced by 15 April 1987. Submit pro-
posals to: 

Thomas H. Fritts, Chair 
SSAR Grants-in-Herpetology Committee 
U.S. Fish and Wildlife Service 
Department of Biology 
University of New Mexico 
Albuquerque, New Mexico 87131, USA 
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Successful applicants will be expected to 
submit to the SSAR a written report of their 
research or project results within a reasona-
ble time after the project year is completed. 
They are also encouraged to submit the 
results of their work for publication in the 
Journal of Herpetology or Herpetological 
Review. 

Financial contributions by SSAR members, 
institutions, and other interested benefactors 
can increase the number of awards in this 
program. Your tax-deductible contribution to 
this program will be appreciated by the 
Society and will directly benefit meritorious 
research. Contact the President of SSAR for 
additional information on contributing to the 
Grants-in-Herpetology Program. If you are 
employed by an organization which will 
match donations made to nonprofit educa-
tional organizations, please notify your em-
ployer that you have made a donation to the 
Grants-in-Herpetology Program. • 

HR DEADLINES 

Contributors of Newsnotes, Regional 
Society activities, Meeting notices and 
other dated material to HR please note: 
Deadlines for receipt of such material 
for the March, June, September and 
December issues are 1 January, 1 April, 
1 July and 1 October, for the respective 
issues. • 

NEWSNOTES 

SMITHSONIAN RESEARCH 
FELLOWSHIPS 

The Smithsonian Institution announces its 
research fellowships for 1987-1988 in the 
fields of Social and Cultural History, History 
of Art, History of Science and Technology, 
Earth Sciences, Anthropology and Biological 
Sciences. In the biological sciences, fellow-
ships will be awarded for studies in tropical 
biology, ecology, systematics, natural his-
tory, evolutionary biology, animal behavior 
and pathology, paleobiology, marine biology 
and environmental studies. 

Fellowships are awarded to support inde-
pendent research in residence at the Smith-
sonian in association with the research staff 
and using the Institution's resources. Stipend 
and tenure period vary for senior post-
doctoral fellows, postdoctoral fellows, pre-
doctoral fellows and graduate students and 
range up to $25,000 per year. Awards are 
based on merit. Applications are due 15 Jan-
uary 1987. 

For further information, write to: 
Smithsonian Institution 

Office of Fellowships and Grants 
Desk F 

7300 L'Enfant Plaza 
Washington, D.C. 20560, USA 	• 

GREEN TURTLE RESEARCH STATION 

The Caribbean Conservation Corporation 
announces the availability of the Green Turtle 
Research Station to scientists and students 
desiring accommodations and support for 
field research on the northern Caribbean  

coast of Costa Rica. During July, August and 
September the Station serves as the field 
quarters for Dr. Archie Carr's research on the 
Atlantic green sea turtle ( Chelonia mydas 
mydas). With the employment of a full-time 
bilingual manager the CCC is able to keep the 
Station open the year round for research and 
field classes. The Station can accommodate 
up to 16 people in private dormitory rooms. 
Food is provided by a full-time cook in a 
communal dining room. Boats are available 
for groups and individuals. 

For further information contact: 
David Carr, Executive Director, CCC 

P.O. Box 3942 
Tallahassee, Florida 32315, USA 

	• 
ECOLOGY/CONSERVATION 

FELLOWSHIPS 

The MORTON B. RYERSON FELLOWSHIP 
is established through funds contributed by 
the Chicago Community Trust. Applications 
are being solicited for fellowships-in-resi-
dence to begin anytime in 1987. 

Open to any student, with preference to 
graduate students, the fellowship awards a 
monthly stipend of $800, plus room, for any 
period from two to nine months. Fellows are 
granted full and private use of a comfortable 
four-room log cabin with kitchen, spectacu-
larly situated amidst floodplain, hardwood 
forest on the banks of the DesPlaines River in 
the Edward L. Ryerson Conservation Area, 
managed by the Lake County Illinois Forest 
Preserve District. 

Fellows will be expected to conduct inde-
pendent field research on any topic relating 
to ecology and/or conservation in northern 
Illinois forests. Cooperation with a local 
interpretive nature center is encouraged, but 
the research project is paramount. 

Applicants should send a two to three page 
proposal, a resume or CV, two letters of 
recommendation, and a proposed schedule 
of residency at the Ryerson Conservation 
Area. 

Address application or requests for com-
plete fellowship description to: 

Dr. John W. Fitzpatrick 
Chairman 

Morton B. Ryerson Fellowship 
Committee 

Department of Zoology 
Field Museum of Natural History 

Roosevelt Road at Lake Shore Drive 
Chicago, Illinois 60605, USA 

Deadline for receipt of 1987 application is 1 
February 1987. 	 • 

LEGISLATIVE ALERT 

Proposed reclassification of ranched Nile 
crocodile populations in Zimbabwe from 
endangered to threatened by similarity of 
appearance. The U.S. Fish & Wildlife Service 
proposed (7 March 1986, FEDERAL REGIS-
TER; comment period closed 10 July 1986) to 
reclassify ranched populations of Crocody-
lus niloticus under section 4 of the Endan-
gered Species Act. At present, there are five 
crocodile ranches in Zimbabwe. Ranched 
specimens, after reclassification under CITES 
from Appendix Ito Appendix II in 1983, may 

be traded commercially under export permit 
from the country of origin and the permit 
requirements of the U.S. Fish & Wildlife Ser-
vice under the proposed designation of threat-
ened by similarity of appearance. This pro-
posed rule recognizes the improved status of 
the ranched populations and, if approved as a 
final rule, will allow regulated trade of live 
animals and whole skins as long as CITES 
requirements are met and the laws of Zim-
babwe are followed. It will not change protec-
tion given to the wild population of C. niloti-
cus in Zimbabwe and elsewhere in Africa 
—these are listed as endangered under the 
Endangered Species Act and will remain in 
Appendix I of CITES. 

Proposed reclassification of the American 
alligator throughout the remainder of its 
range to threatened due to similarity of 
appearance. The U.S. Fish & Wildlife Service 
proposed (FEDERAL REGISTER, 2 June 
1986; comment deadline 1 August 1986) to 
reclassify Alligator mississippiensis in the 
states of Alabama, Arkansas, Georgia, Mis-
sissippi, North Carolina, Oklahoma, and 
South Carolina from its present classification 
of endangered or threatened, to threatened 
due to similarity of appearance. This has 
already been finalized in Florida, Louisiana, 
and Texas. The proposed change is based on 
evidence that the species is no longer biolog-
ically endangered or threatened. According 
to the U.S. Fish & Wildlife Service, alligator 
populations in the seven affected states are 
relatively stable, reflecting improvements in 
management of alligators in recent years 
through the activities of federal agencies, 
states, and private groups. Reclassification 
would reduce restrictions on states for future 
management and research and would be a 
formal recognition by the Service that the 
American alligator is biologically secure 
throughout its range. A final rule would result 
in removal of federal agency responsibilities 
under section 7 of the Endangered Species 
Act. States would have the option of harvest-
ing alligators, although any such taking will 
continue to be strictly regulated by the Servi-
ce's special rule on all taking and commerce 
in American alligators and their parts, as well 
as by the Lacey Act which prohibits interstate 
commerce in illegally taken wildlife or their 
products. This proposed action, if imple-
mented, would not be an irreversible com-
mitment on the part of the Service. Relisting is 
possible if the status of the species changes 
or if states materially change their plans or 
actions in a way that may threaten the species. 

Proposed listing of the Alabama red-bellied 
turtle as a federally threatened species. The 
U.S. Fish & Wildlife Service proposed (FED-
ERAL REGISTER 8 July 1986, comment dead-
line 8 September 1986) to list Pseudemys ala-
bamensis as a threatened species under the 
Endangered Species Act. This species has a 
restricted distribution (lower Mobile River 
floodplain in Baldwin and Mobile Counties, 
Alabama) and nesting occurs in only one 
known area, a sand beach on a privately-
owned island. The turtles' recruitment rate is 
declining due to human disturbances on the 
nesting grounds (e.g., by three-wheeled ve-
hicles and other heavy human uses during 
the nesting season). The turtle has a small 
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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. 

NEODESHA 
PLASTICS INC 

TWIN RIVERS INDUSTRIAL PARK 

P 0 BOX 371- NEODESHA KS 66757 

A/C 316 3253096 
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No species of study should be burdened with carrying bulky radio telemetry gear. 

Custom Telemetry & Consulting offers a complete line of 
external and implantable transmitters for amphibians and 
reptiles with a wide range of options. 

Custom design, high quality components, reliability and 
reasonable prices...that's CTC. 

Please inquire for more detailed information. 

Custom 
Telemetry & 
Consulting, Inc. 

185 Longview Drive Athens, Georgia 30605 V"*',i/6 

NEXT TIME I'LL FIND A RESEARCHER 
WHO USES CYO 

average clutch size (6 eggs) and specimens 
are being taken by headlights and dip nets for 
the pet trade and by trawling during winter for 
sale as food. Although more research is 
needed, federal listing of the Alabama red-
bellied turtle will accomplish a coordinated 
effort to conserve this species not available 
by other means. 

Proposed listing of the western population of 
the gopher tortoise as a federally threatened 
species. The U.S. Fish & Wildlife Service pro-
posed (FEDERAL REGISTER 8 July 1986, 
comment deadline 8 September 1986) to list 
all populations of Gopherus polyphemus 
occurring in Alabama west of the Tombigbee 
and Mobile Rivers, in Mississippi, and in 
Louisiana, as threatened under the Endan-
gered Species Act. In this portion of the spe-
cies' range, the historic habitat has been 
reduced by more than 80°/0 and adverse forest 
management practices continue to threaten 
the tortoises' habitat, particularly on the ca. 
70% of gopher tortoise habitat held in owner-
ship by the forest industry and by private 
individuals. Females take approximately 20 
years to reach maturity, and the mean clutch 
size is small (5.8 eggs/clutch). Documented 
human predation rates ("gopher pulling" and 
taking for pets) and road mortality may 
already be at a level that would offset annual 
recruitment. Population densities have de-
clined by an estimated 67% in Alabama and 
91% in Louisiana, according to a recent sur-
vey. Existing regulatory mechanisms (listed 
by Mississippi as an endangered species, 
considered a game animal in Alabama with 
no open season, recently protected within 
DeSoto National Forest by the U.S. Forest 
Service, and Lacey Act prohibitions against 
interstate commerce) are inadequate to as-
sure protection of the western population of 
G. polyphemus. Federal listing of the gopher 
tortoise will accomplish a coordinated effort 
among federal, state, and private agencies to 
conserve the western populations of this spe-
cies not available by other means. 

Final rulemaking: determination of the Con-
cho water snake to be a threatened species. 
The U.S. Fish & Wildlife Service (FEDERAL 
REGISTER 3 September 1986) has deter-
mined that Nerodia harteri paucimaculata is a 
threatened species under the authority of the 

Endangered Species Act. A final decision on 
the determination of critical habitat for the 
Concho water snake will be published in a 
separate notice by January 1988. Historically, 
the Concho water snake occurred over about 
276 river miles of the Colorado and Concho 
Rivers in Texas. Now, it is distributed discon-
tinuously over a reduced range of about 199 
miles in ten counties of Texas. The known 
populations are currently vulnerable due to 
low numbers and the threat of further loss of 
habitat from dam impoundments and down-
stream effects from reservoir construction. 
Stacy Reservoir, on the Colorado River, is an 
additional reservoir planned within the remain-
ing range of the Concho water snake. This 
proposed impoundment would inundate 32 
miles of the Colorado River and 14 miles of 
the Concho River, or 35% of the proposed 
critical habitat for the species. An extensive 
but unknown amount of habitat downstream 
from the dam could also be affected, depend-
ing on the amount and timing of water 
releases from the reservoir. Overall, the Ser-
vice estimates that 48% of the proposed criti-
cal habitat and 76% of the individual snakes 
that have been located occur within the area 
expected to be primarily affected by the con-
struction and operation of Stacy Reservoir, as 
proposed. Federal listing of the Concho water 
snake will solidify the efforts of SSAR and 
other herpetological groups, as well as fed-
eral and state agencies, to assure the preser-
vation of this species in the Concho and 
Colorado Rivers in Texas. 

WILLIAM S. BROWN 
Chairperson, Conservation Committee SSAR 
Department of Biology 
Skidmore College 
Saratoga Springs, New York 12866, USA • 

MEETINGS 

TURTLE SYMPOSIUM HELD 
IN VERACRUZ 

On March 4-8, 1986, the third symposium of 
the Freshwater Turtle Ecology Group met at 
Estacion de Biologia Tropical "Los Tuxtlas" 
near Catemaco, Veracruz, Mexico. The meet-
ing was coordinated by Richard C. Vogt, C. J. 

McCoy, and Oscar Flores Villela. Participants 
arrived from Brasil (1), Canada (1), Mexico 
(19), and USA (25). Thirty-four papers were 
presented along the general theme of Neo-
tropical Freshwater Turtle Ecology in the fol-
lowing categories: 

Ecology: Gustavo Aguirre Leon, R. Bruce 
Bury, J. Whitfield Gibbons. Dale Jackson, Ed 
Moll, Don Moll, David Morafka, Debra Mos-
kowitz, and Salvador Morales V. 
Systematics: James Berry, John Carr, John L. 
Iverson, Dale Jackson, John M. Legler, C. J. 
McCoy, Peter Meylan, Anders Rhodin, Mi-
chael Seidel, and Robert Webb. 
Reproduction: James Berry, Justin Congdon, 
Oscar Flores Villela, and Joseph Mitchell. 
Sex Determination: Ronald Brooks and Rich-
ard C. Vogt. 
Genetics: John W. Bickham and Brian Hanks. 
Morphology: Robert W. Winokur. 
Embryology: Michael Ewert, Horacio Mer-
chant L., Irma Villalpando, and Brulio Cen-
terno. 
Age Determination: George R. Zug. 

In addition to the formal paper sessions 
evening informal slide presentations were 
held including: Turtles of Brasil, Herpeto-
fauna of Los Tuxtlas, Turtles of India, My 
Favorite Turtle Shots. A field demonstration 
of radio telemetry used in conjunction with 
turtle dogs was also held in one of RCV's 
nearby study areas. A monograph volume is 
being prepared by 24 of the participants who 
have submitted titles. 

RICHARD C. VOGT 
Investigador Titular 
Estacibn de Biologia "Los Tuxtlas - 
U.N.A.M. 
Ap. Post. 94 
San Andres Tuxtla, Veracruz, Mexico 

	• 
GOPHER TORTOISE 

RELOCATION SYMPOSIUM 

The Florida Game and Fresh Water Fish 
Commission, the Gopher Tortoise Council 
and the Florida State Museum will co-sponsor 
a symposium to evaluate the effectiveness of 
gopher tortoise (Gopherus polyphemus) re-
location as a management technique and/or 
a mitigative measure in instances of conflict- 
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ing land use objectives. The symposium will 
take place at Hume Auditorium, University of 
Florida, Gainesville, Florida on 27 June 1987. 

The symposium is open to any and all who 
may be interested. This announcement also 
serves as a CALL FOR PAPERS. For further 
information contact: 

Don A. Wood 
Division of Wildlife 
Florida Game and 

Fresh Water Fish Commission 
620 South Meridian 

Tallahassee, Florida 32301, USA 	• 

FEATURES 

IMPORTATION OF 
LIVE SNAKES AND 

SNAKE PRODUCTS INTO 
THE UNITED STATES, 

1977-1983 
During the course of preparing a review on 

the worldwide status of snakes (Dodd, in 
press), a significant amount of information on 
trade in both live snakes and snake parts and 
products into the United States, available 
only in unpublished or difficult to obtain U.S. 
government reports, was summarized. Lim-
ited space precluded publishing these data in 
the review, but inasmuch as the United States 
is a major consumer of wildlife products 
(King 1978) and since these data provide a 
valuable insight on what may be a serious 
threat to many species of snakes, it seemed 
desirable that such data be disseminated 
more widely than presently available. 

To estimate the volume of legal trade, I 
summarized raw data contained in reports 
prepared by the Wildlife Permit Office of the 
U.S. Fish and Wildlife Service for the years 
1977-1983. These data were assembled as 
part of the responsibility of the United States 
to monitor trade in species listed in the 
Appendices of the Convention on Interna-
tional Trade in Endangered Species of Wild 
Fauna and Flora (CITES), specified by Article 
VIII, paragraph 6. 

Commerical importation of species listed 
on Appendix I is generally banned, unless a 
reservation is taken in accordance with Arti-
cle XXIII of the Convention, though such spe-
cies may be imported for scientific research 
or other purposes by obtaining a permit 
issued by the importing and exporting coun-
tries. Commercial trade in Appendix II spe-
cies is allowed if the exporting country issues 
appropriate permits, though national law may 
supercede the requirements of the Conven-
tion (CITES 1973). 

RESULTS AND DISCUSSION 

Between 1977 and 1983, 246,314 live spec-
imens of 44 species listed on Appendices I 
and II were imported legally into the United 
States (Table 1). The vast majority were 
boids, which is not surprising since the entire 
family Boidae is listed in Appendix II. By far 
the most popular species was Boa constrictor 
from Central and South America. In general, 
the trade in most species neither increased  

nor decreased markedly during these years, 
with the exception of imports in 1979. In that 
year, there were very large numbers of boas 
(B. constrictor) and pythons (Python molu-
rus and P. reticulatus) imported, making 1979 
the year with the greatest total imports. After 
1979, importatior of these species decreased 
substantially. 

The data on snake parts and products are 
difficult to assess and interpret. This is 
because skins may be imported or exported 
as pieces, finished products, or as whole 
skins. Sometimes shipments are recorded 
not in article counts, but in poundage, meter, 
or square meter ots. At the same time, spe-
cies may or may not be correctly identified, 
shipments may include items produced from 
many different species, and species may be 
imported and reexported many times prior to 
final destination. It is not uncommon for 
shipping labels to indicate species being 
imported from locations halfway around the 
world from where they occur naturally. 

To obtain an estimate of trade in such prod-
ucts, I tabulated statistics on the five most 
common CITES imported species, all of 
which were bolds. These data show that a 
very large number of products from these 
species were brought legally into the United 
States between 1977 and 1983 (Table 2). 
Nearly 620,000 whole skins, 50 uncatalogued 
lots, 376,000_m, 17000 m 2 , and 5600 kg of  

skins were imported during this time span. 
Since commercial breeding programs do not 
occur for any of these species, all specimens 
used to supply this trade must come from 
natural populations. 

A formula for estimating how trade figures 
may be converted into the number of individ-
ual specimens needed to supply such trade is 
unknown and may be impossible to reliably 
develop for snakes. For instance, if one 
assumes the average commercial boa skin 
from South America to be 2.5 m (W. King, 
pers. comm.), then in 1983, the 89125 m of 
imported skins would translate into 35,650 
individuals. Similarly, it would be possible to 
estimate how many skins would be needed to 
weigh one kg, or how many m 2  are found per 
average 2.5 m skin, and then extrapolate 
these figures to determine the number of 
individual snakes. However, it still would be 
difficult to obtain an overall estimate because 
of the lack of data on the number of skins 
required to manufacture each finished item. 
In addition, the sizes of unfinished leather 
goods and pieces are unknown, and many 
shipments contained uncatalogued lots which 
cannot be assessed. 

The figures in Tables 1 and 2 represent 
legal trade since all required permits for both 
export and import, where necessary, were 
obtained prior to entry into the United States. 
For such importation, it is automatically 

The World Congress of Herpetology announces the 

FIRST WORLD CONGRESS OF 
HERPETOLOGY 

11-19 September 1989 
at the University of Kent, Canterbury (U.K.) 

This international congress will be the first of a series occurring at 
regular intervals at venues around the world. Such a meeting will 
enable all persons interested in herpetology to meet and exchange 
information to promote the advance of knowledge and the 
conservation of the world's amphibians and reptiles. The congress 
will consist of topical symposia, poster sessions, plenary speakers, 
workshops, displays, excursions, and meetings of ancillary groups. 
Subjects and moderators of symposia will be announced well in 
advance so that potential participants can volunteer. The meeting 
will be open to all persons. Registration will begin 1 January 1988. 

For further details and mail listing, write: Dr. Ian R. Swingland, 
World Congress of Herpetology, Rutherford College, University of 
Kent, Canterbury, Kent CT2 7NX, United Kingdom. 

Sponsoring organizations and individuals are welcome. For 
further details write: Dr. Marinus S. Hoogmoed, Rijksmuseum van 
Natuurlijke Historie, Postbus 9517, 2300 RA Leiden, The 
Netherlands. 
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assumed that the exporting country has 
complied with CITES provisions by the mere 
issuance of a permit, unless there is substan-
tial evidence that the export permits were not 
properly issued. It is readily apparent, how-
ever, that while the permits issued by some 
governments are technically legal, the intent 
of CITES as specified in Article IV, Para-
graphs 2A and 3, may not be followed when 
export permits are issued. 

CITES requires that prior to issuing an 
export certificate or permit for species 
(defined in Article 1(a) to mean any species, 
subspecies, or geographically separate pop-
ulation thereof) taken commercially and 
listed on Appendix II, the Scientific Authority 
of the country involved must advise that such  

export "will not be detrimental to the survival 
of that species" (Paragraph 2A). Paragraph 3 
further states "Whenever a Scientific Author-
ity determines that the export of specimens of 
any such [Appendix II] species should be 
limited in order to maintain that species 
throughout its range at a level consistent with 
its role in the ecosystems in which it occurs 
and well above the level at which that species 
might become eligible for inclusion in Ap-
pendix I, the Scientific Authority shall advise 
the appropriate Management Authority of 
suitable measures to be taken to limit the 
grant of export permits for specimens of that 
species." Both statements imply that there 
should be some biological data on the status 
of species in trade prior to issuing export 

permits. In the case of many of the species in 
Table 1 and all of the species in Table 2, 
necessary biological data on which decisions 
can be made as to whether export may or may 
not adversely affect wild populations do not 
exist for any country. 

The figures in Tables 1 and 2 also do not 
represent some of the more common species 
in trade and not listed by CITES during these 
years, such as the Indian rat snake, Ptyas 
mucosus. Hemley (1983) reported that for 
only two months in 1982, 4,849 skins and 
98,006 products (direct imports) and 44,231 
skins and 217,983 products (indirect imports) 
worth $3.2 million U.S. dollars of this one 
species were imported into the United States. 
In India, I nskipp (1981) reported that between 

Table 1. Live snakes listed under CITES imported into the United States. ( ) indicate the number of additional shipments for which the number of 
snakes was not recorded. 

Species 1977 1978 1979 1980 1981 1982 1983 Totals 

Acrantophis dumerili 1 1 
A. madagascariensis 12 12 
Boidae 388 1557 57 2 2 2006 
Aspidites melanocephalus 2 2 
Boa constrictor 4571(9) 12202(40) 56707 19064 14805 4171 1613 113133(49) 
Calabaria reinhardtii 3 7 68 6 84 
Candoia sp. 2 3 5 
Candoia aspera 9 9 
Candoia bibroni 2 2 
Chondropython viridis 112 132 712 276 8 2 4 1246 
Clelia clelia 4 4 
Corallus annulatus 3 3 
C. caninus 6 6 29 130 102 277 550 
C. enydris 268(3) 495 1078 1598 820 4259(3) 
Epicrates sp. 147 200(1) 725 1 102 108 1283(1) 
E. angulifer 2 4 1 8 15 
E. cenchria 407(19) 2429 63 487 190 66 3642(19) 
E. chrysogaster 2 2 
E. exsul 4 4 
E. fordi (1) 19 60 99 58 161 397(1) 
E. gracilis (3) 11 19 93 54 112 289(3) 
E. inornatus 5 4 9 
E. striatus (5) 72 650 1154 883 801 3560(5) 
E. subflavus 4 4 1 6 15 
Eryx colubrinus 781 18 53 852 
E. conicus 399 131 1 531 
E. jaculus 2 18 20 
E. johni 209 209 
Eunectes sp. 5 22 23 50 
E. murinus 88 228 306 194 118 223 1157 
E. notaeus (25) (2) 57 2 3 62(27) 
Hydrodynastes gigas (2) 1 4 42 47(2) 
Liasis albertsii 32 53 11 12 4 6 118 
L. childreni 2 2 
L. mackloti 14 14 2 30 
L. papuanus 20 20 
Loxocemus bicolor 1 1 
Morelia spilotes 4 7 5 16 
Python sp. 100 1019 1 120 10 1250 
P. amethistinus 6 80 86 
P. curtus 62 572 215 161 129 180 73 1392 
P. molurus 993 6681 17309 5487 3536 5590 5443 45039 
P. regius 40 1552 3377 2987 2570 982 2646 14154 
P. reticulatus 1924 9622 16978 5747 3942 4447 4744 47404 
P. sebae 1 786 1136 334 257 200 51 2765 
P. spilotus 1 1 
P. timoriensis 42 4 2 1 49 
Sanzinia madagascariensis 40 40 
Tropidophis sp. 2 2 8 14 26 
T. greenwayi 295 295 
T. haetianus 2 15 26 24 99 166 

Totals 7996(34) 33408(76) 103949 36701 29438 17213 17609 246314(110) 
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Species 
Unfinished Products 

Skins 	Leather Belts Briefcases 

1977 
Boa constrictor 266(10) 
Eunectes murinus 
E. notaeus 108.5(16) 588 
Python molurus 1382 

(1762 m) 
P. reticulatus 5505 1301 
1978 
Boa constrictor 9130(6) 147 4959 
Eunectes murinus 5070 
E. notaeus 1750(11) 
Python molurus 674(5) 2802 

(1000 m) 
P. reticulatus 17498 3284(1) 

(618 m) 
1979 
Boa constrictor 11392 1473 24 
Eunectes murinus 802 45 189 

(685 m') 
E. notaeus 1737(1) 
Python molurus 49057 1349 700 205 

(1000 m, (638 m 2 ) 
8594 m 2 ) 

P. reticulatus 30158 1291 975 1 
(1000 m, 
8594 m 2 ) 

1980 
Boa constrictor 23572 80 12855 368 

(5116 m) (99 m) 
Eunectes murinus 16734 2612 

(2449 m) (1180 m) 
E. notaeus 2446 
Python molurus 6941 1925 273 25 

(4367 m) (3152 m) 
P. reticulatus 76726 4047 3458 4 

(30990 m) (18699 m) 

Stuffed/ 
Finished Products 
	

Preserved 

Handbags 
	

Shoes 	Wallets 	Unspecified Specimens 

444(7) 
31.5(4) 

3773 

11257 
2046 

18 

2536(6) 
117 

3279(1) 

771(5) 

6369 

110 

735 
124 

3023 

33.5 

7114(5) 

9606 
3328 
2626 

52549(3) 

16898(6) 

33264 
1864 

624 
35509 

29311(1) 

33066 

3748 

2109 

76567 

211 

24 

200 

2 

232 

512 

25(6) 

(2) 
25(2) 

5857(2) 

1655 

200 

4877 

3 

1971 and 1974, 118,585 raw snake skins 
(other than Python), and 1971 and 1975, 
5,034,584 tanned snake skins were exported. 
Between 1976 and 1979, 3,075,664 individual 
skins plus 26,200 additional kilograms of 
tanned skins were exported. Most of these 
skins were Ptyas and were exported to 
Europe, Australia, and Japan. India has now 
banned commercial export of this species. 

European countries and Japan (major 
importers), along with African, South Ameri-
can, and other Asian countries (major ex-
porters), keep trade statistics of varying 
degrees of accuracy. Although not readily 
available, such statistics show high levels of 
trade both in the past and present. For 
instance, Bruno (1973) recorded 14,760 live 
colubrids and 51,210 viperids imported into 
Italy from 1968 to 1970 for commercial pur-
poses. In India, Joseph (1982) reported illegal 
trade still accounts for several hundred thou-
sand skins per year at the same time that 
protective legislation has significantly re-
duced legal trade. The level of trade world-
wide in both legally and illegally traded spec-
imens of live snakes and snake products must 
be enormous, but unfortunately is impossible 
to accurately quantify. 

Until data on the biology and life histories 
of snake species in trade are forthcoming, the 
impact of commercial take on the status of  

species listed in CITES appendices will 
remain unknown. Considering that many 
heavily traded species, such as sea snakes, 
are not listed in CITES appendices, that the 
extent of illegal trade is certainly massive, 
and that the habitats of many of these snakes, 
particularly the larger bolds, are being threat-
ened by deforestation and other human-
related activities, such trade figures are sober-
ing and cause for concern. 
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Table 2. United States imports of snake products from the five speces most heavily in trade and listed under provisions of CITES. 	) indicate the 
number of additional shipments for which exact numbers were not recorded. 
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Species 
Unfinished Products 

Skins 	Leather Belts Briefcases 

Finished Products 

Handbags 	Shoes Wallets 

Stuffed/ 
Preserved 

Unspecified Specimens 

1981 
Boa constrictor 54719 41 3214 304189 28187 5 

(8294 m) 
Eunectes murinus 20024 52 25995 1505 

(20882 m) 
E. notaeus 880 5 2226 

(5148 m) 
Python molurus 22263 22 292 5402 277 1 

(19819 m) 
P. reticulatus 116826 76 5748 176204 23784 

(93556 m) 
1982a  
Boa constrictor 6847 123;161728 2 

(9847 m, 
3282 kg) 

Eunectes murinus 5496 0;22116 1 
(2834 m, 
1141 kg) 

E. notaeus 13568 0;1906(1) 
(15765 m) 

Python molurus 9665 10;11424 
(3234 m, (250 m) 
241 kg) 

P. reticulatus 37425 245;114711(1) 1(1) 
(39186 m, 
259 kg) 

1983a  
Boa constrictor 6572 1714;165843 6 

(89125 m) (12 kg) 
Eunectes murinus 21 244;1172 

(1239 m) 
E. notaeus 6286 12;1226 

(3 m;41 kg) 
Python molurus 5979 431;34657 

(2188 m) 
P. reticulatus 51002(1) 2624;241947 4 4 

(16886 m, 
42 m 2 , 

685 kg) 

Totals 618625.5(50) 778214 (3° ) 28411 627 43469(12) 822308(26) 1181 66399(13) 20 
(376308 m, (23380 m, 
17230 m 2 , 12 kg) 
5647 kg) 

a. For 1982 and 1983 data, small finished items (belts, handbags, watchbands, wallets, shoes and other misc. items) were lumped together, as were 
large items (incl. briefcases and garments). These data are provided in the "Leather" column with the first number the number of large items, the 
second the number of small items. 
b. Large and small items lumped for 1982 and 1983 to provide the total. 

RESUSCITATION OF A 
COMATOSE GREEN TURTLE 

Fewer sea turtles would drown from inci-
dental capture in shrimp trawls and other fish-
ing gear if better resuscitation procedures 
were used. The current recommended prac-
tice is to hold a comatose turtle out of water in 
either a prone or supine position, and see if it 
revives over a period of 1 to 24 h. The turtle's 
posterior should be elevated if held prone. If 
placed on its back, the plastron should be 
periodically compressed ("pumped") by hand 
or foot (Hopkins and Richardson 1984). The 
actual manner in which these manipulations 
may foster resuscitation has not been de-
scribed. Presumably they are aimed at venti-
lating the lungs, draining water from the res- 

piratory passages and lungs, and promoting 
cardiovascular function. It is unknown what 
percentage of comatose turtles are revived, 
or what the survival rate of revived turtles is 
following release. From the high frequency of 
beach strandings adjacent to certain shrimp 
trawling areas, considerable mortality appar-
ently takes place (Shoop and Ruckdeschel 
1982), although it is not known whether 
attempts were made to resuscitate these 
turtles. 

The resuscitation of a comatose green tur-
tle, Chelonia mydas, at Johnston Atoll (lat. 
16°45'N, long. 169°31'W) in November of 
1983 provided a new perspective on the prob-
lem, and suggested the use of additional 
therapy. During a tagging study employing 
large mesh nets in algal foraging pastures, an  

entangled subadult green turtle (68 kg, 76 cm 
carapace length) became snagged on coral 2 
m deep making it unable to surface. The sea-
water temperature was 27.5° C. The turtle was 
submerged for at least 30 min before emer-
gency retrieval could be carried out from a 
small boat. When it was brought to the sur-
face there were no signs of life except for 
contraction of the tail when extended manu-
ally. The turtle was placed on its back and the 
plastron pumped every 2-3 min for 1 h follow-
ing rescue, but no resuscitation was evident. 
Upon close examination, it was determined 
that the movement of air caused by pressing 
on the plastron was only taking place into and 
out of the esophagus, and not the trachea. At 
all times the glottis, a longitudinal slit poste-
rior to the tongue, remained tightly shut and 
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Figure 1. Azemiops leae, Fea's viper. In life the head is orange to golden with dark brown 
mottling or spots symmetrically placed. The body is gray-black, crossed by orange rings 
that may be continuous (e.g. first and third rings in neck) or broken (e.g. second and fourth 
rings). The pictured individual, a male, was 45.4/9.1 cm snout-vent/tail length respectively. 

could only be opened by forcing a finger into 
it. When the finger was withdrawn, the glottis 
immediately returned to the closed position. 
To hold the glottis open and permit the pas-
sage of air, a 40-cm piece of 10 mm outside 
diameter, 7 mm inside diameter, plastic tube 
was inserted 2 cm. With the turtle prone, the 
lungs were then ventilated by gently blowing 
into the tube at irregular intervals over the 
next hour. No water drained out through the 
tube, although fluid apparently from the 
stomach came out of the mouth. After being 
seemingly lifeless for over 2 h, the turtle sud-
denly raised its head well into the air and took 
a deep breath. For the next 30 min distinct 
breaths gradually became more frequent and 
the tube was finally removed. Movement of 
the flippers also gradually resumed. The tur-
tle was left prone for the next 11 h in a con-
fined area. In the morning it was found active 
and appeared fully recovered. A large quan-
tity (1.5 kg) of voided feces was present. 
When released, the turtle swam a short dis-
tance near the surface, took a breath, and 
dove out of sight in a normal manner. 

Dead green turtles of various sizes which I 
have examined have all shown a closed glot-
tis, like the comatose specimen reported 
here. This appears to be the normal state, 
serving to prevent the inhalation of seawater. 
The glottis appears to open only with the 
outward movement of the hyoid apparatus 

OBSERVATIONS ON LIVE 
Azemiops feae, FEA'S VIPER 

Rare and poorly known even within its nat-
ural range of southern China and adjacent 
southeast Asia, Azemiops feae nevertheless 
occupies a strategic phylogenetic position 
within advanced snakes. The first specimen 
collected was in Burma by the European 
explorer M. L. Fea. This find was reported by 
Boulenger in 1888, who named the mono-
typic species in honor of Fea and allied the 
snake with Atractaspis and Causus. However, 
the most recent attempt to establish its phy-
logenetic relationship (Liem et al. 1971) con-
cludes that Azemiops is a distant, but primi-
tive evolutionary line within the Viperidae. 
Character comparison places it between the 
genera Causus on the one hand and Agkis-
trodon on the other (Marx and Rabb 1972). 
The implication that Azemiops was an early 
offshoot of the mainline of vipers gives it an 
important position within the radiation of 
viperids. 

In China, Azemiops has been reported in 
the southern provinces—Yunnan, Guizhou, 
Sichuan, Guangxi, Fujian, Jiangxi, and Zheji-
ang (Zhao and Zhao 1981). To this range is 
added, of course, Burma (Boulenger 1888) 
and preserved specimens in the Museum 
National D'Histoire Naturelle (Paris) with col-
lection locations of North Viet Nam and Tibet. 
To summarize Zhao and Zhao (1981), this 
species is montane (100-2000 m in altitude), 
seasonal (active 7 March to 24 November), 
and crepuscular; it is found at roadsides, 
along rice fields, in straw or grass, and even 
beside or within homes. 

Over the last several years, we obtained 
living specimens from China that arrived in 
the United States in November. The actual  

and gaping of the mouth to take a breath. 
Closure of the glottis in the green turtle, or 
any other sea turtle species, has not been 
previously mentioned in connection with 
resuscitation efforts. If the goal is to ventilate 
the lungs, then an open air passage must be 
established. The insertion of a small plastic 
tube is a simple and convenient way to meet 
this objective. In addition, since the lungs are 
located dorsally, under the carapace, the 
prone position for resuscitation would seem 
best to avoid compression from the heavy 
food-laden digestive tract and other organs. 
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field collectors have not released details, but 
the snakes were presumably caught in the 
wild shortly before shipment when the snakes 
would be preparing for hibernation. Observa-
tions of these living snakes, supplemented by 
preserved specimens, give a clarified picture 
of these very primitive vipers. 

Azemiops feae goes by several common 
names: Fea's viper (after its discoverer), jade-
belt snake (reference presumably to the 
broken ring pattern along its body), and 
white-headed viper (actually a misleading 
name). In life, the head of Azemiops is burnt 
orange to yellow, with a symmetrical pattern 
of dark rust colored spots. When preserved, 
this head color bleaches to white, the pre-
sumed source of its latter common name. The 
tongue is banded. The body is gray black. 
Beginning at the neck, the body is crossed by 
orange rings, one or two scales wide. These 
rings are often disconnected dorsally so that 
each side is slightly offset (Fig. 1). The rings 
do not continue across the belly. The belly is 
evenly cream colored with a slight pinkish 
tinge. Two (2) of fifteen (15) individuals had 
bobtails, cleanly healed, likely the result of a 
natural injury. 

When threatened, all displayed a distinctive 
defensive behavior. Characteristically the 
body would be flattened and thus laterally 
widened; the usually oval head was reconfig-
ured into more of a triangular shape by out-
ward flaring of the back of the jaws (quadra-
tomandibular joints). Some vibrated their tails 
rapidly. If intimidated at close range the 
snake would strike toward the threatening 
object with mouth open, sometimes erecting, 
other times not erecting the fangs. One 
vigorous strike reached over 18 cm in a snake 
63 cm in total length. The disturbed Azemiops 
sought cover (e.g. hidebox) when available, 
or escape. 

The only report of stomach contents is of a 
common gray shrew (Marx and Olechowski 
1970). In captivity, we found all generally 
reluctant to feed. Those that did, usually ate 
(newborn mice) unseen overnight. The three 
observed predatory strikes were newborn 
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mice which were not released but held in the 
jaws. None showed an interest in small 
amphibians ( Rana pipiens, Ambystoma macro-
dactylum ), fish (guppies), or lizards (Anolis) 
although this could reflect a general loss of 
appetite prior to hibernation. 

All live Azemiops were kept individually or 
in pairs in terraria with 2-3 cm of potting soil 
on the bottom, temperature gradients (15-33° 
C), hide boxes, and loose cover (paper). The 
light cycle was 12L/12D upon arrival but two 
weeks later reduced to 8L/16D I. Water was 
available ad libitum. Although they would 
push at the potting soil with their snouts, no 
burrowing activity was observed. Hide boxes 
within the cooler temperatures were preferred 
(15-20° C). Despite the continuous presence 
of water in shallow dishes, and observed 
occasional drinking, the snakes seemed 
especially susceptible to dehydration as evi-
denced by weight loss (up to 10% in 30 days in 
some). 

Within five weeks of their arrival, histologi-
cal examination (H & E, light microscopy) of 
the left ovaries of two females revealed three 
and five ovarian follicles, the largest approx-
imately 1.5 x 8 mm. Neither ovaries nor repro-
ductive tracts suggested oviparity or vivipar-
ity. One testis from each of five males was 
similarly examined. In all the males, the semi-
niferous tubules were up to three cell layers 
thick, lumina were conspicuous, and stages 
up to advanced spermatids and spermatozoa 
were present, although neither were numer-
ous. 
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METHOXYFLURANE 
ANESTHESIA IN Crotalus: 

COMPARISONS WITH 
OTHER GAS ANESTHETICS 

Each anesthetic technique has its advan-
tages and limitations. Most have been re-
ported in veterinary journals, rather than in 
herpetological publications, and are unfamil-
iar to many herpetologists. Because of their 
veterinary orientation, most of these publica-
tions assume familiarity with anesthetic 
agents and access to gas anesthesia ma-
chines. This paper combines my observa-
tions on inhalation anesthetics in rattlesnakes 
with published studies and technical informa-
tion on these agents. It is hoped that increased 
familiarity with anesthesia will promote non-
destructive research methods in herpetology 
wherever feasible. 

Three types of anesthesia have been em-
ployed with reptiles. Cold-induced narcosis 
is perhaps the oldest technique, but also the 
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least useful, because restraint is generally 
short-lived. In addition, Northcutt and Butler 
(1974) reported necrotic changes in brain 
from such treatment. Injectable anesthetics 
have the disadvantage of dose-dependency. 
That is, it is necessary to know the weight of 
the snake before administering the anes-
thetic. Use of injectable agents is compli-
cated by the fact that mammalian and avian 
doses are unpredictable in reptiles (Sedg-
wick 1980). Great differences in responses of 
different taxa to the same anesthetic have 
also been reported (Brazenor and Kaye 1953; 
Betz 1962). Thus one must have considerable 
experience with both the species and the 
anesthetic in question. For instance, Glenn et 
al. (1972) reported that the mass-proportional 
dose (mg/kg) of Ketamine HCI required to 
attain a given plane of anesthesia varies with 
the mass of the snake, large snakes requiring 
larger mass-proportional doses. Such varia-
bility presumably exists for other anesthetics. 
Because injectable anesthetics are usually 
processed by the liver and kidneys, toxicity 
problems may arise, particularly if there is 
pre-existing liver or kidney dysfunction. 
Lastly, injectable agents necessitate handling 
of unanesthetized specimens, which is pre-
cisely what some users of anesthetics wish to 
avoid. 

In contrast to injectable agents, inhalable 
anesthetics are simple to use because they do 
not require calculation of mass-proportional 
doses. Depth of anesthesia may be judged by 
such criteria as loss of the righting reflex, 
absence of the tongue-withdrawal reflex, 
failure to respond to a tail pinch, and gradual 
loss of muscle tone. These agents may be 
administered in any closed cage or container 
with a transparent side, obviating handling of 
specimens prior to anesthesia. Since inhala-
ble anesthetics are expelled primarily through 
the lungs, anesthesia may be readily reversed 
by tracheal intubation. Gas anesthetics in-
jected i.p. in rats are metabolized at levels of 
1.5-10% (Chenoweth 1965). 

Four substances have been used as inhala-
ble anesthetics: diethyl ether, chloroform, 
halothane, and methoxyflurane. Ether is 
undesirable because of its explosive nature. It 
is also ineffective against crotalid snakes. An 
adult Crotalus v. viridis that I placed in a con-
centrated ether atmosphere showed no signs 
of anesthesia after over two hours. Sedgwick 
(1980) reported similar difficulties. Chloro-
form may be used as an inexpensive terminal 
anesthetic for some applications, but is not 
generally recommended. Lumb and Jones 
(1984) report that chloroform is directly car-
diotoxic, and that it decreases liver and kid-
ney function. It may also act directly on blood 
vessel musculature as a vasodilator. The 
resultant drop in blood pressure can produce 
shock. Chloroform is also known to be hepa-
totoxic in humans and is suspected as a car-
cinogen; thus, its use involves safety hazards. 

Despite their high potency (4x and 8x that 
of ether, respectively), halothane and methoxy-
flurane are both non-irritating to respiratory 
tissues, and have been recommended for rep-
tilian anesthesia (Hackenbrock and Finster 
1963; Ganda! 1968). Nonetheless, they affect 
snakes quite differently. Despite the attrac-
tiveness of halothane's price and shorter 
induction time, it causes high mortality if 
anesthetic concentrations are not regulated  

with a gas anesthesia machine. Differences 
between the two agents will be discussed 
hereafter, along with a possible explanation 
for halothane's lethality. 

METHODS 

The principal advantages of methoxyflu-
rane are its simplicity and consistency. Dos-
age is determined by duration of exposure to 
the anesthetic, not the volume employed, 
provided that concentrations adequate for 
induction are achieved. A wide-mouth, one-
gallon mayonnaise jar or a closed, glass-
fronted cage will suffice. Several mis of anes-
thetic are poured onto an absorbent in the 
container bottom and the specimen's behav-
ior is observed to determine the initial depth 
of anesthesia. Snakes usually become hyper-
active within one to three minutes after expo-
sure to the anesthetic. This resembles an 
accelerated "searching" behavior. Although 
some specimens become somewhat violent, 
no injuries have been observed. This hyper-
active phase is followed by an abrupt depres-
sion of activity. Complete inactivity occurs in 
Crotalus in 5-15 minutes. As the depth of 
anesthesia increases, specimens next lose 
their righting reflex. This is easily determined 
by turning the jar or cage. Respiration dimin-
ishes more or less concurrently with the right-
ing reflex. Cessation of respiration is due to 
progressive paralysis of the skeletal muscula-
ture. When the tail-pinch reflex disappears 
the animal may be safely removed from the 
anesthetic. Most Crotalus require 15-25 min-
utes to reach this stage. Most snakes lose 
control of the posterior trunk and tail near the 
time respiration ceases and they regain con-
trol of these portions of the body first during 
re-emergence. After respiration stops, mus-
cle tone gradually vanishes until the animal 
becomes flaccid. Ideally, anesthesia should 
be no deeper than that required by the proce-
dure to be performed, to shorten recovery 
time. For major surgical procedures or ex-
tended morphological studies, the flaccid 
state is desirable, although respiration should 
be assisted during the procedure to mitigate 
acidosis. Anyone who has attempted mea-
surements of body length on well-preserved 
large snakes will appreciate the ease and 
accuracy of this approach. 

The snake's anesthetic plane may be de-
termined by noting muscle tone. Oxygena-
tion can be monitored by the color of oral 
mucous membranes. If the mouth begins to 
lose its normal pink color, a fire-polished 
glass tube is inserted into the glottis and the 
animal is inflated (to normal volume) by 
mouth and deflated by hand several times. 
This should be done every 5-10 minutes. 
Normal coloration returns immediately. At 
the end of surgical procedures or other 
manipulations of the animal, it should be ven-
tilated until it is able to breathe on its own for 
ten or fifteen minutes. 

DISCUSSION 

Animals anesthetized with methoxyflurane 
emerge from anesthesia quite predictably. 
Muscle tone returns gradually and when 
activity resumes, it is subdued. With halo-
thane, emergence is not predictable. On one 
occasion, I was making dorsal scale row  

counts on a large rattlesnake, when it sud-
denly surged forward, looking about and 
actively flicking its tongue. There had been 
no indication that recovery was imminent. 
This was not an isolated incident. Relapses 
following initial recovery are common with 
inhalable anesthetics. These have been attrib-
uted to warm temperatures or excessive activ-
ity during recovery, so that oxygen demand 
exceeds delivery capability (Brazenor and 
Kaye 1953). 

Mortality of snakes associated with methoxy-
flurane has been reported only once. Burke 
and Wall (1970) attributed deaths of two Naja 
and one Ophiophagus to this anesthetic. I 
have had only two fatalities, despite over 150 
uses on rattlesnakes and kingsnakes. Both 
were rattlesnakes that had been force-fed 
heavily under anesthesia. Neither was breath-
ing when left to recover overnight and neither 
was manually ventilated to assist recovery. 
This was also true of the three cobras dis-
cussed by Burke and Wall (1970). Elapids 
may be hypersensitive to this agent, as has 
been reported for halothane (C. Gans, cited 
by Burke and Wall 1970); however, I suspect 
that the absence of any post-anesthetic care 
was the principal cause of the elapid deaths. 

By contrast, halothane causes high mortal-
ity in Crotalus without careful regulation of 
anesthetic concentrations. Fatalities have 
also been reported in most domestic animals 
and in pronghorn antelope. This may be 
explained in part by the physical properties of 
halothane. A concentration of 2-4% is gener-
ally employed for induction, followed by a 
maintenance concentration of 0.8-1.2% 
(Lumb and Jones 1984). At 20° C, however, 
halothane vaporizes to about 32%, roughly 
10-fold higher than the proper induction level 
and 40 times higher than safe maintenance 
levels. By contrast, methoxyflurane, which 
requires comparable induction concentra-
tions, vaporizes to only 3.5%. This makes 
initial overdosing difficult. 

Snakes that fail to emerge from halothane 
anesthesia suffer massive pulmonary edema. 
Five to ten mis of plasma may be poured out 
of such snakes (80-100 cm long). In reptiles 
pulmonary arterial pressures are similar to 
systemic arterial pressures (Burggren 1977, 
1982) and may exceed mammalian values by 
5-fold. Colloid osmotic pressure, which 
counterbalances plasma filtration into non-
vascular spaces, is lower in reptiles than in 
mammals. Blood plasma loss is 10 to 20-fold 
greater in turtle lungs than in mammalian 
lungs. Whether this fluid is identical to blood 
plasma drawn directly from blood vessels is 
not known. Vessel walls present a partial bar-
rier to blood proteins, but reptilian blood ves-
sels are evidently less able to restrict protein 
leakage than those of mammals (W. W. 
Burggren pers. comm.). In Chrysemys scripta 
net plasma loss amounts to 20-30% (Burggren 
1982). Preliminary observations suggest that 
snake arterial pressures and pulmonary 
"leakiness" are similar to those in Chrysemys 
(W. W. Burggren pers. comm.). Lumb and 
Jones (1984) report that halothane produces 
hypotension amounting to a decline of 20-40 
mm Hg in dogs. Burggren (pers. comm.) has 
observed increased blood pressure in reptiles 
anesthetized with halothane, and it seems 
likely that increased blood viscosity resulting 
from plasma loss accounts for the hyperten- 
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sion in reptiles. 
Whether pulmonary plasma loss was the 

sole cause of the rattlesnake deaths I ob-
served is not clear. Halothane apparently acts 
upon the vagus nerve to cause bradycardia 
(Lumb and Jones 1984), which increases with 
the depth of anesthesia. Deutsch (1971) 
reported that halothane causes direct myo-
cardial depression. Halothane also sensitizes 
the myocardium to arrhythmias induced by 
catecholamines. It is possible that increased 
blood viscosity resulting from pulmonary 
plasma leakage exacerbates halothane-
induced bradycardia to cause cardiac arrest. 
Whether halothane acts directly on pulmo-
nary blood vessels to increase their plasma 
permeability is not clear, but given the 
lengths of time that snakes can be anesthe-
tized without breathing, cardiac failure seems 
a more likely cause of death than fluid inter-
ference with oxygen transfer. 

The methoxyflurane procedure outlined 
above has also been successfully employed 
for obtaining liver biopsies from sceloporine 
lizards (P. Thompson and J. W. Sites pers. 
comm.). After recovery from surgery these 
lizards were marked and released at their cap-
ture localities. Preliminary recapture data did 
not indicate increased mortality resulting 
from the anesthesia-biopsy procedure. 

Animals should not be released until well 
recovered from anesthesia because of possi-
ble relapses and because of temporary resid-
ual effects that might result in increased pre-
dation. Residual effects are possible, in part, 
because of methoxyflurane's high fat solubil-
ity. It is exhaled by mammals in detectable 
quantities up to 48 hours post-surgery (Lumb 
and Jones 1984). 

In contrast to ether, chloroform and halo-
thane, methoxyflurane appears safe and 
effective for squamate reptiles, even under 
conditions where anesthetic concentrations 
are not controlled. It is especially safe when 
specimens are manually ventilated to accel-
erate their recovery. 
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ANOMALOUS RECORDS OF 
THE OCCURRENCE OF 
Paleosuchus trigonatus 

It has generally been considered that the 
distributions of Paleosuchus trigonatus and 
P. palpebrosus are largely coincident or that 
P. trigonatus occupies an "inner circle" and 
P. palpebrosus extends further on the per-
imeter of the distribution (Medem 1967, 1983). 
In sympatric areas one species is usually 
common and the other rare (Medem 1967, 
1981, 1983). Surveys are lacking for many 
areas but the general distributions can be 
obtained by linking the peripheral localities 
given by Medem (1983) in a minimum convex 
polygon similar to that used in home range 
studies (Rose 1982). To avoid including large 
areas on the periphery that contained no 
records we included the condition that points 
should be joined only if separated by less 
than 1000 km (Fig. 1). 

Figure 1. General distributions of Paleosu-
chus trigonatus, solid line; and P. palpebro-
sus, broken line. Asterisks represent anomal-
ous outlying localities for P. trigonatus. 

The two species are obviously largely sym-
patric over the Amazon basin, the southern 
part of the Orinoco basin and the coast 
between. However, with two exceptions, all 
localities south of the Amazon basin on the 
high plains of the Brazilian shield or on the 
coast are of P. palpebrosus. It is those two 
exceptions which will be discussed here. 

The localities "Ciudad de Bahia" (Fig. 1, 
"1") and "Aruana" (Fig. 1, "2") given by 
Medem (1983) are 1300 km apart and are 1300 
and 1400 km, respectively, from the closest 
locality records for P. trigonatus. Neither 
locality supports the dense tropical forest 
with small blackwater streams which is typi-
cal of the greater part of the range of P. 
trigonatus. 

"Ciudad de Bahia" (= Salvador) has been 
questioned as a locality for P. trigonatus 
before (Hoogmoed and Gruber 1983). Spix 
(1825) described Jacaretinga moschifer from 
"Ciudad de Bahia." Vaillant (1898) considered 
Jacaretinga moschifer to be a composite, the 
description based on P. palpebrosus but the 
figure based on P. trigonatus. Medem (1967, 
1983) considered the figure to be based on P. 
trigonatus and so synonimized J. moschifer 
with P. trigonatus. Other localities nearby 
have P. palpebrosus and Medem (1967) con-
sidered it highly unlikely that the exact loca-
tion at which Spix collected still supports 
crocodilians as it now forms part of the city of 
Salvador. We agree with Vaillant (1898) and 
Hoogmoed and Gruber (1983) that Spix's 
explicit mention of four rows of dorsal scutes 
between the hind legs indicates that J. 
moschifer is based on a P. palpebrosus. A 
confusing drawing is not sufficient evidence 
to consider that this locality is valid for P. 
trigonatus. 

The locality record of Aruana is based on a 
skull labelled "Aruana" seen by Medem in the 
Parque Educativo Goiania, in October 1973 
(Medem 1983:159). One of us (MY) visited the 
Parque Educativo Goiania (a zoo) in Febru-
ary 1985 and attempted to locate the skull. 
The director of the zoo said that all skulls 
exhibited at the zoo had been prepared by 
Prof. Jose Hidasi and that the material had 
been returned to him. Prof. Hidasi was unable 
to locate the skull in his collection and 
thought he may have donated it to someone. 
However, he said that material in his collec-
tion labelled Aruana had come through the 
port of Aruana but was not necessarily col- 
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lected there. Prof. Hidasi provided the follow-
ing statement in a letter dated 30 August 1985 
(translation from original in Portuguese): 

Attending the request of our col-
league Dra. Megumi Yamakoshi I give 
my opinion about a skull of Paleosu-
chus trigonatus, mentioned in the book 
by Dr. Frederico Medem, entitled "Cro-
codilos da America do Sul." 

After examining our collections, I 
come to the conclusion that the skull 
mentioned possibly entered through 
the Port of Aruana, as happened with 
many other animals and not that it was 
collected in Aruana. It could have 
arrived there as easily from the Pan-
tanal of Mato Grosso, as from regions 
of Belem-Para. 

The Pantanal of Mato Grosso represents 
the southernmost limit of the distribution of 
Paleosuchus palpebrosus and the region of 
Belem, Para has many confirmed localities of 
P. trigonatus (Medem, 1983:158). Obviously 
the meaning of "Aruana" on the label seen by 
Medem is too imprecise to be of any zoogeo-
graphic relevance. It is unfortunate that Dr. 
Medem did not meet Prof. Hidasi when he 
was in Goiania. 

We hope that much more collecting of cro-
codilians will be done on the high plains of 
the Brazilian shield and the area around Sal-
vador, but until some evidence is obtained, 
zoogeographic hypotheses should be based 
on the assumption that P. trigonatus does not 
occur there. 

RITUALIZED COMBAT IN 
CAPTIVE DUMERIL'S 

MONITORS, Varanus dumerili 
Ritualized combat has been reported in 

several species of varanids [Varanus benga-
lensis (Auffenberg 1981; Deraniyagala 1957), 
V. salvator (Honegger and Heusser 1969; 
Vogel 1979), V. gilleni (Murphy and Mitchell 
1974; Carpenter et al. 1976), V. giganteus 
(Waite 1929)]. No accounts of ritualized com-
bat in V. dumerili have been reported. This 
paper identifies the behavioral acts involved 
in male combat behavior of V. dumerili and 
describes the sequence of acts in typical 
encounters. Comparisons are made between 
the agonistic behavior of V. dumerili and that 
of other species of varanids. 

Three males were acquired on 24 March 
1982 and were initially housed together in a 
1.9 m long cattle tank. One of the males died 
on 12 June 1983. An additional male and a 
female were acquired on 2 April 1983 and 
were housed separately in 93 cm long fiber-
glass Ranger cages. Measurements for the 
individuals involved in the observations are 
provided in Table 1. 

The exhibit cage in which the behavioral 
observations were made measures 1.6 m x 1.6 
m x 2.4 m high with a 137 cm x 150 cm glass 
front. A pool occupies ca. two-thirds of the 
floor with a simulated river bank on the sides 
and back ranging in height from 40 to 57 cm 
and in width from 25 to 53 cm. Tree limbs 
anchored at the rear extend to a height of 150 
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Table 1. Length and mass of Varanus dumerili 
involved in the behavioral observations. 

Sex/No. SVL Total L Mass 
(cm) (cm) (gm) 

Male 1 44.5 105.0 1625 
2 38.5 92.5 1260 
3 42.0 91.8 1350 

Female 40.0 89.2 1025 

cm at the front of the exhibit, where two 250 
watt infrared heat lamps provide a tempera-
ture of about 36° C on the perches during the 
day. The air temperature in the exhibit ranges 
from 25 to 29° C. Fluorescent bulbs provide 
light from 0600-1630 h, which is supple-
mented by light from skylights. 

On 4 August 1983, the three males and the 
female were transferred to the exhibit. On 2 
September 1983, male 2 was removed and on 
6 September, the two remaining males were 
observed in agonistic behavior including a 
combat embrace. Male 3 was removed from 
the exhibit and housed separately, and there-
after all males were kept individually either on 
exhibit or in cattle tanks. The female remained 
in the exhibit cage during the entire period. 
Observations were made when a male was 
introduced to the female and an already 
present "resident" male or when two males 
were introduced to the female. The initial 
observation was not documented, but ten 
staged introductions were recorded in writ-
ten form, supplemented by photographs and 
audio and video tape recordings. The intro- 

ductions took place between 21 September 
1983 and 17 November 1983. Observation 
periods averaged 13 minutes (4 to 35) and 
were terminated by the removal of one of the 
males when action waned or when there was 
concern for the health of one or both of the 
animals. 

BEHAVIORAL INVENTORY 

TONGUE FLICKING: rapid extension and 
retraction of the tongue 

HEAD JERKING: rapid spasmodic lateral 
movement of the head 

PROBING: pushing or nudging the other 
lizard with the snout 

CLAWING: raking the dorsum of the other 
lizard with the claws of the forelimbs 

INFLATING: dorso-ventral expansion of the 
body, increasing profile 

TOPPING: climbing on top of the other lizard, 
either partially with the fore part of the 
body, or completely with the entire body 

BITING: gripping with the teeth 
TAIL TIP WAG: lateral movement of the tail 

tip 
FLATTENING: dorso-ventral flattening of the 

body and pressing against the substrate, 
reducing profile. Eyes are sometimes 
closed 

BOTTOMING: pushing under the other 
lizard's body, with head under vent and 
pelvic region under head 

RETREAT: purposeful movement away from 
the other lizard 

COMBAT EMBRACE: ventro-ventral clutch-
ing with forelimbs gripping other lizard's 
body. This can occur while both maintain 
a bipedal stance, or while lying on the 
substrate side by side or with one atop the 
other 

SNOUT THRUST: pushing the opponent's 
throat while engaged in combat embrace 

HEAD CROSSING: switching head from one 
shoulder of opponent to the other, per-
formed repeatedly and simultaneously by 
both lizards 

The following sequences of events in 
aggressive encounters were subjectively de-
termined from the observations. 

A male is placed in the exhibit with the 
female and another male. One of the males 
begins TONGUE FLICKING and HEAD JERK-
ING and as he approaches the other male, the 
HEAD JERKING becomes more vigorous. He 
moves toward the posterior of his opponent, 
TONGUE FLICKING against the pelvic area, 
and then PROBES and/or BITES him on the 
legs or flank. These aggressive behaviors are 
usually accompanied by INFLATION and 
CLAWING of the dorsum by the aggressor. 
The aggressor then begins TOPPING with 
the other lizard twisting toward him and grip-
ping him. They then rise up into a bipedal 
COMBAT EMBRACE (Fig. 1). While in the 
bipedal stance, both lizards push with the 
upper torso and employ HEAD CROSSING 
and SNOUT THRUSTING apparently in at-
tempts to throw the other off balance. After a 
period of a few seconds to half a minute, one 
succeeds in toppling the other and both fall to 
the substrate, either side by side or with one 
in the superior position. They may regain the 
bipedal stance while still in the embrace, or 
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break apart and initiate another COMBAT 
EMBRACE. COMBAT EMBRACES occur 
repeatedly until one of the males tires and 
retreats. He may be followed by the other 
male with TOPPING and/or BITING. The 
animal in the inferior position FLATTENS, 
accompanied by TAIL TIP WAGGING. The 
sequence of retreat and pursuit may continue 
until one male is removed. In four of the ten 
staged encounters. both males exhibited 
aggressive behavior following the sequence 
above and escalated into combat embraces. 
In introductions where no ritualized combat 
was observed, one male typically reacted 
submissively at the onset and the interaction 
consisted of the dominant harassing the sub-
ordinate with TOPPING. CLAWING and BIT-
ING. The subordinate FLATTENED and TAIL 
TIP WAGGED while trying to escape. 

Biting occurred in all of the introductions 
and on three occasions minor lacerations 
resulted. In two of the trials, the lizards had to 
be separated because it seemed that no reso-
lution was developing and serious injuries 
were likely to occur. 

Dominant and submissive lizards could 
generally be identified from the outset of an 
introduction and dominance did not clearly 
correlate with residency. In the six introduc-
tions involving a resident, the introduced 
animal was dominant twice. Size also did not 
appear to effect dominance. The mass differ-
ence between specimens 1 and 2 was sub-
stantial (Table 1) and yet the latter dominated 
in three of seven introductions. Dominance 
shifts occurred between males 1 and 2 over 
the course of the introductions but these 
shifts did not appear to be the result of a 
development within an interaction. 

Although the female was in the exhibit with 
the males. no courtship behavior was ob-
served. In one of the introductions, a male 
exhibited pelvic tonguing and subsequent 
topping of the female, but then continued to 
follow the introduced male he had been chas-
ing. On another occasion, a male approached 
the female while excitedly pursuing the other 
male. The female reacted by flattening and 
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Figure 1. Two male Varanus dumerili engaged 
in a combat ern orace while in a bipedal 
stance. 

defecating. The male then bit her, she re-
treated, and he resumed his pursuit. The 
female showed no interest in the males dur-
ing or after any of the introductions. 

Ritualized combat involving a combat em-
brace has been reported in several species of 
varanids. Bipedal combat as seen in V. dume-
nli was described for V. bengalensis (Auffen-
berg 1981; Deraniyagala 1957), V. salvator 
(Honegger and Heusser 1969; Vogel 1979), 
and V. giganteus (Waite 1929). Varanus gil-
leni did not exhibit the bipedal stance, but 
instead engaged in a tetrapodal configura-
tion during combat (Murphy and Mitchell 
1974; Carpenter et al. 1976). Body arching 
while in a lateral embrace was seen in V. gil-
leni (Murphy and Mitchell 1974; Carpenter et 
al. 1976), V. bengalensis (Deraniyagala 1957; 
Auffenberg 1981) and V. salvator (Vogel 
1979). Body arch.ng was not observed in V. 
dumerili. The only behaviors observed in the 
present study not mentioned in previous 
reports were head crossing and bottoming. 
Head crossing was seen in all introductions in 
which bipedal combat embraces were ob-
served. Bottoming occurred several times, 
but was only exhibited by male 2, and may 
have been an individual peculiarity. 

Auffenberg (1981) suggests that the pur-
pose of ritualized combat in varanids is to 
demonstrate superior strength by forcing the 
opponent's body down to the substrate, thus 
establishing dominance without inflicting 
injury. In additicn, it appears that in most 
varanids, ritualized combat occurs between 
lizards which are nearly equal in size (Murphy 
and Mitchell 1974; Deraniyagala 1957), when 
fighting would most likely be prolonged and 
thus result in injuries. It is not surprising that 
when the males are well matched, combat is 
recurrent and dominance shifts occur (Auf-
fenberg 1981; Murphy and Mitchell 1974). 

The occurrence of damaging bites in Vara-
nus dumerili seems to contradict the theory 
that ritualized combat reduces the chance of 
injury. However, it is quite probable that the 
serious biting resulted from an inability of the 
submissive animal to escape. When oppo-
nents were involved in vigorous combat, bit-
ing was nearly absent and the goal appeared 
to be to establish dominance by toppling an  

opponent and landing on top. 
The motivation for male-male combat in V. 

dumerili is difficult to determine. In other 
varanids, access to females appears to be 
stimulus for male combat behavior but it does 
not seem to be a major determinant of repro-
ductive success (Auffenberg 1981; Murphy 
and Mitchell 1974). In the present study and 
in the work of Murphy and Mitchell (1974), 
territorial defense did not appear to be the 
motivation for combat. Clearly, field studies 
are needed to determine why male varanids 
engage in ritualized combat. 
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Size: 1"x 1/4" 
Numbering: 1/8" 
Hole Punch: 1 /16" 
Printed in black ink 

	

2,000 	$59.15 per M 

	

4,000 	47.10 per M 

	

6,000 	36.35 per M 

	

10,000 	29.30 per M 

	

24,000 	22.35 per M 

describe below, or 

$111.70 per M 
74.50 per M 
53.65 per M 
41.60 per M 
27.40 per M 

Address 

City 

State Zip 

Phone PO # 

For quote on different specifications, 
call toll free: 800-543-7580 Signature 

NATIONAL TAG COMPANY 
815 S Brown School Rd . Vandalia. OH 45377 
(513) 898-1334 
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Honegger, R. E. and H. Heusser. 1969. Bei-
trage zum Verhaltensinventer des Binden-
warans ( Varanus salvator). Zoologische 
Garten (NF) 36:251-260. 

Murphy, J. B. and L. A. Mitchell. 1974. Ritual-
ized combat behavior of the pygmy mulga 
monitor lizard Varanus gilleni, (Sauria: 
Varanidae). Herpetologica 30:90-97. 

Vogel, P. 1979. Salamandra, Zeitschrift fur 
Herpetologie and Terrarienkunde. Inner-
artliche Auseinandersetzungen bei freile-
benden Bindenwaranen ( Varanus salva-
tor) pp. 65-83. 

Waite, E. R. 1929. The reptiles and amphibi-
ans of South Australia. Handbooks of the 
flora and fauna of South Australia. Brit. 
Sci. Guild, Govt. Printer, Adelaide. 

ROBERT DAVIS 
and 
ROGER DARLING 
Departments of Herpetology and Ornithology 
National Zoological Park 
Washington, D.C. 20008, USA 
and 
ANNE DARLINGTON 
2624 Wood ley P1, NW 
Washington, D.C. 20008, USA 	 • 

Herpetological 
Husbandry 

This section of Herpetological Review deals spe-. 
cif ically 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. 

ANESTHESIA OF SNAKES 
(Pituophis melanoleucus 

and Python regius) 
FED ETHER-KILLED RATS 
It is preferable to feed captive snakes pre-

killed, rather than live, adult mice and rats. 
Live rodents are capable of injuring the 
snakes during the capture and killing of the 
prey (Kauffeld 1969). Rodents may be killed, 
stored frozen, and then thawed for use as 
snake food. I have found it expedient to use  

ether to kill large numbers of rodents for 
snake food. After etherizing, rodents are 
exposed to the air for several minutes before 
freezing in order to allow remaining traces of 
ether to vaporize. Snakes in my collection 
readily accepted these rodents, and I have 
used this method for eight years with no 
apparent problems. 

On 20 September 1984, I was given several 
frozen rats for use as snake food. Two of 
these were thawed to feed a 152 cm Pituophis 
melanoleucus sayi (captive for 2.5 yr) and a 
95 cm Python regius (captive for 1.5 yr). The 
thawed rats had a strong odor of ether, so 
they were not fed to the snakes until the 
fumes had dissipated. Both snakes readily ate 
the rats, the Pituophis at 1900 h, 23 Sep-
tember 1984, and the Python at 1000 h, 24 
September. The rats had been thawed on the 
same days they were fed to the snakes. 

The snakes, kept in cages at 27° C, were not 
disturbed for ca. 24 hr after feeding. When 
they were examiied. both initially appeared 
dead. Heartbeats were eventually detected, 
and after extensive handling the snakes very 
slowly extended their tongues. Their breath-
ing rates were slow but were not measured. 
Although the snakes appeared to be on a 
deep plane of anesthesia, both blocked 
attempts to force regurgitation by forming a 
kink in their bodies anterior to the food mass. 

The snakes were comatose for approxi-
mately 60 h after feeding. They then began 
crawling with difficulty in response to manip-
ulation. Neither snake responded to move-
ments around their heads, nor did they 
respond to touches on their heads. Their pu-
pils did contract in response to bright light. 
The snakes appeared fully recovered ca. 72 hr 
after feeding. 

Evidently some ether remained on or in the 
rats fed to the snakes. Because the rats were 
not used until the ether fumes were undetec-
table, they likely had been killed with an 
excessive amount of the anesthetic, and had 
taken some into their digestive or respiratory 
tracts, where it could not vaporize. Although 
neither snake was permanently harmed by 
the experience, a fatal overdose could easily 
have occurred. To avoid this problem, I urge 
others to avoid using ether to kill food ani-
mals, or to lightly anesthetize them prior to 
killing by another method (e.g., dislocation of 
cervical vertebrae). Frozen and thawed food 
animals with a detectable ether odor should 
not be used to feed snakes. 

LITERATURE CITED 

Kauffeld, C. 1969. Snakes: The Keeper and 
the Kept. Doubleday and Co., New York. 

MICHAEL A. MORRIS 
Department of Zoology 
Southern Illinois University at Carbondale 
Carbondale, Illir ois 62901, USA 	 • 

FOR SALE: HERP LIBRARY. 30 
years of collecting. Schmidt, Pope, 
Smith, Stejneger, Taylor, Cogger, 
Cochran, Roze, Leeson and many 
more. Send SASE for list. William 
R. Turner, 2191 E. Floyd Ave., 
Englewood, CO 80110 

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., 
Reproduction, Coloration, Morphology, etc.). 
Figures are permissible to illustrate any data, 
but should REPLACE words rather than 
embellish 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 a/. 1982. STANDARD COMMON 
AND CURRENT SCIENTIFIC NAMES FOR 
NORTH AMERICAN AMPHIBIANS AND REP-
TILES, for North American forms). KEYWORD 
in caps. Data on the animal (references may 
be briefly cited in text — DO NOT include 
complete literature reviews — use summary 
articles wherever possible). Place of deposi-
tion or intended deposition of specimen(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 
DENDROBATES AURATUS (Poison Arrow 
Frog). PREDATION. On 23 February 1986, at 
0845 h, on a small beach of River Dantas 
(called Nairi by the local Indian population), 
at the upper, northern border of the Barbilla 
Biological Reserve, el. 200 m, the senior 
author observed a D. auratus jumping into the 
river and attempting to swim upstream. In a 
few seconds, the frog was captured and swal-
lowed whole by a young, ca. 20-25 cm long 
"machaca" or Brycon guatemalensis (Chara-
cidae), a common fish in this river. 

B. guatemalensis is known to feed on fruits 
of Ficus spp. and others, which fall into the 
water from nearby trees (Hedstrom unpubl.). 
The same fruits have been found in B. guate-
malensis, which in spite of its five rows of 
rather sharp teeth, and apparently aggressive 
behavior is not known to be carnivorous (W. 
Bussing, pers. comm.). Perhaps the fish mis-
took the frog for a fallen fruit. 

Poison arrow frogs are bad swimmers. At 
Amubri, in southern Talamanca, Costa Rica, 
a D. auratus jumped into a pond and appar-
ently was unable to return to the surface 
again. It looked as if it was about to "drown," 
when rescued by the junior author. However, 
during drier periods in the tropical wet forest, 
D. auratus has been observed to congregate 
in wet areas, i.e. near small streams (Myers 
and Daly 1976. Bull. Am. Mus. Nat. Hist. 
157(3):175-262. 

88 	 Herp Review 17(4), 1986 



We thank Dr. W. Bussing and Dr. D. Robin-
son, at the University of Costa Rica, for identi-
fying the fish species and comments on an 
earlier draft of the manuscript, respectively. 

Submitted by INGEMAR HEDSTROM, De-
partment of Zoology, Uppsala University, 
Box 561, S-751 22 Uppsala, Sweden (Present 
address: Faculty of Agronomy, Insect Mu-
seum, University of Costa Rica, San Jose, 
Costa Rica), and FEDERICO BOLANOS, 
Escuela de Biologia, University of Costa Rica, 
San Jose, Costa Rica. • 

CAUDATA 
ENSATINA ESCHSCHOLTZII OREGONEN-
SIS (Oregon ensatina). REPRODUCTION . A 
total of three natural nest sites for this sub-
species has been reported from western 
Washington state (Norman and Norman 1980. 
Bull. Chicago Herp. Soc. 15:99-100; Jones 
and Aubry 1985. Herp. Review 16(1):261. 
These reports describe nest site micro-habitat 
preference for western Washington popula-
tions of this subspecies in qualitative terms. 

On 25 May 1986, the discovery of two 
further brooding females in logs near Woods 
Creek Rd., ca. 8 km N of Monroe, Snohomish 
Co., Washington, provided an opportunity to 
quantitatively compare the sites in terms of 
dimensions and situation. Overall qualitative 
situation was similar to that previously re-
ported. 

Data for nest site A is followed by respec-
tive data for nest site B after appropriate 
heading. Time of discovery: 1605 h; 1705 h. 
Depth in log: 6 cm; 4 cm. Height of nest from 
forest floor: 35 cm; 35 cm. Shortest distance 
from nest chamber to end of log: 20 cm; 135 
cm. Length of decomposing log: ca. 5.9 
meters; incalculable. Diameter of log: ca. 61 
cm; ca. 61 cm. Greatest length of egg 
chamber: 10 cm; 5 cm. Greatest height in nest 
chamber: 3 cm; 2.5 cm. Greatest width of nest 
chamber: 3 cm; 4 cm. Number of eggs: 9; 8. 
Diameter of eggs: X 6 mm; X 5 mm. Greatest 
length of egg cluster: 19 mm; 16.5 mm. Width 
of egg cluster perpendicular to greatest 
length: 15 mm; 11 mm. Female SVL: 56 mm; 
51 mm. Light conditions: shade; shade. Dis-
tance between nest sites: 29 m. 

Contrary to earlier reports, specific exami-
nation of the egg clusters revealed no adher-
ence to the substratum. One adult male and 
two juvenile Ensatina, all exhibiting charac-
teristic coloration, were recorded at the same 
locality on 25 and 26 May 1986. Plethodon 
vehiculum was present in similar situations 
but never in the same log as Ensatina (N=8 
logs). Voucher specimens are deposited in 
the James R. Slater Museum of Natural His-
tory, University of Puget Sound, Tacoma, 
WA. 

Submitted by BRADFORD R. NORMAN, 
21015 86th Ave. SE, Snohomish, Washington 
98290, USA • 

C 11 
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Figure 1. Linear regression of clutch size ver-
sus snout-to-vent length of brooding females 
for all known nest sites of Ensatina esch-
scholtzii oregonensis reported from western 
Washington. *=Norman field notes (1980); 
+=present report; #=Jones and Aubry (1985). 
1=Discrepancy in clutch size between field 
notes and published report, lower value from 
field notes utilized for regression analysis. 
2=A ninth egg retained in abdomen of female, 
not considered in regression. 

SAURIA 
LEIOCEPHALUS SCHREIBERSI (Curly-tailed 
Lizard). TAIL AUTOTOMY. Much literature 
has been devoted to tail autotomy in lizards 
as an adaptation for avoiding predation 
(Arnold 1984. J. Nat. Hist. 18:127-169; Bellairs 
and Bryant 1985. In: C. Gans and F. Billett 
(eds.), Biology of the Reptiles, Vol. 15, Devel-
opment B. Pp. 301-410. John Wiley and Sons, 
New York.; Congdon et al. 1974. Science 
1984:1379-1380; Daniels 1983. Herpetologica 
39:162-165; Vitt 1983. Herpetologica 39:151-
162). Because observations of predation in 
the field are rare, there has been considerable 
use of the frequency of regenerated tails in 
field populations as evidence for predation 
pressure. However, tail breaks really repre-
sent injuries of unknown origins and could 
result from conspecific fights as well as failed 
attempts of predators (Schoener 1979. Ecol-
ogy 60:1110-1115; Schoener and Schoener 
1980. Copeia 1980:839-850; Vitt et al. 1974. 
Copeia 1974:990-993; Tinkle and Ballinger 
1972. Ecology 53:570-584). Still another 
source of tail autotomy, and one not com-
monly considered, is courtship. Where male-
male fighting can explain tail breaks in males, 
courtship accidents are an alternative expla-
nation to attempted predation as a cause for 
regenerated tails in females. The following 
anecdote illustrates how observed female tail 
breaks could be the result of courtship. 

On 17 June 1985 at 1530 h on a beach 6 km 
south of Montrois, Haiti, we were conducting 
a population census of Leiocephalus schrei-
bersi and saw a large male L. schreibersi 
make a quick dash of ca. 0.5 m and grab a 
retreating adult female by her tail. She 
struggled and her tail was severed. Approxi-
mately 2.5 cm of the tail segment lay wrig-
gling vigorously on the ground as the male 
lunged and secured a neck hold on the female 
before she moved again. This was followed 
by copulation which lasted only several 
seconds. The male then released the female 
and performed several bouts of head bobbing 
as the female moved away. The tail, which  

was still undulating ca. 30 cm from the male, 
attracted his attention. The male moved over 
to the tail and ate it. 

Submitted by THOMAS A. JENSSEN, De-
partment of Biology, Virginia Polytechnic 
Institute and State University, Blacksburg, 
Virginia 24061, USA and DALE L. MARCEL-
LINI, National Zoological Park, Washington, 
D.C. 20008, USA • 

SERPENTES 
CROTALUS LEPIDUS LEPIDUS (Mottled 
Rock Rattlesnake). REPRODUCTION. This 
subspecies has been known to have litter 
sizes of 2 to 8 offspring. On 18 July 1972 at 
Ojo de Agua at Pablillo, Nuevo Leon, Mexico 
a gravid female (SVL 520 mm) was collected 
by Ernest A. Liner, Richard M. Johnson and 
Allan H. Chaney. On 1 August 1972 she gave 
birth to 9 young. They measured 146-178 mm; 
X = 165.7 mm. The mother (EAL 3096) and the 
young (EAL 3293) were deposited in the pri-
vate collection of Ernest A. Liner. 

Submitted by ERNEST A. LINER, 310 Mali-
bou Blvd., Houma, Louisiana 70364-2598, 
USA and ALLAN H. CHANEY, Department of 
Biology, Texas A & I University, Kingsville, 
Texas 78363, USA • 

CROTALUS PRICEI MIGUIHUANUS (Miqui-
huanan Twin Spotted Rattlesnake). REPRO-
DUCTION. Armstrong and Murphy (1979. 
Special Publ. 5, Univ. Kans. Mus. Nat. Hist., 
pp. 42-43) reported on the only two known 
litters (4 and 5) of this subspecies. On 20 July 
1985 a gravid female (SVL 303 mm) was col-
lected 1.8 km N Las Mimbres (by road) at jct. 
San Juan de Mimbres road, 2499 m, Nuevo 
Leon, Mexico by Ernest A. Liner and Allan H. 
Chaney. She died on 24 July 1985 before giv-
ing birth, but 6 full term young were removed 
by dissection. The four males ranged from 
114 to 116 mm SVL, X = 115 mm. The two 
females ranged from 118 to 120 mm SVL, X = 
119 mm. The mother is now cataloged as EAL 
5021 and the young as EAL 5033 in the private 
collection of Ernest A. Liner. 

Submitted by ALLAN H. CHANEY, Depart-
ment of Biology, Texas A & I University, 
Kingsville, Texas 78363, USA and ERNEST A. 
LINER, 310 Malibou Blvd., Houma, Louisiana 
70364-2598, USA • 

TESTUDINES 
STERNOTHERUS MINOR (Loggerhead 
Musk Turtle). SIZE. On 18 March 1986 a large 
male Sternotherus minor was collected by 
Carlos D. Camp and David P. Keener on the 
east bank of the Ocmulgee River at the Geor-
gia 16 bridge, Jasper Co., Georgia. Carapace 
length (CL) of the specimen was 144 mm 
while carapace width measured 99 mm. This 
specimen exceeds the maximum CL of both 
males (124 mm) and females (133 mm) exam-
ined by Iverson (1977. Copeia 1977(3):502-
517) as well as the record for the species (135 
mm) given by Conant (1975. A Field Guide to 
Reptiles and Amphibians of Eastern and Cen- 
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BREEDING 
TERRARIUM 

ANIMALS 

USEFUL NEW 
HERPETOLOGICAL TITLES 

FROM T.F.H. 
PYTHONS AND BOAS • Peter J. Stafford 

Pythons and boas have long been among the most fascinating 
of snakes, and with continued encroachment upon their habitat 
they are now also among the most threatened. Pythons and Boas 
provides an up-to-date look at the Boidae, with emphasis being 
placed on the boids as threatened animals whose futures lie with 
increased captive breeding by concerned hobbyists. Every genus 
is covered, from the largest pythons to the smallest wood snakes, 
with summaries of what is known of their natural history and 
care in captivity. A special chapter spotlights methods of breed-
ing boas and pythons in captivity. This volume includes the only 
available modern checklist of the species and subspecies of living 
boids, as well as a simple key to the genera. Heavily illustrated, 
with 111 color photos and numerous black and white illustrations 
and maps. 

192 pages • Hard cover • Ill color photos • July 1986 
T.F.H. #PS-846 • ISBN 0-86622-183-2 • $19.95* 

BREEDING TERRARIUM ANIMALS • 
Dr. Elke Zimmermann 

Breeding Terrarium Animals provides the much-needed guid-
ance to this often complicated phase of the terrarium hobby. 
The author presents her experiences and those of her colleagues 
in condensed but very readable form filled with information of 
use to hobbyists and professional herpetologists alike. Profusely 
illustrated in color, the book covers almost 100 species in detail, 
with basic information on dozens more. For the main species 
there are discussions of care, identification, and distribution, fol-
lowed by detailed observations on the breeding behavior, incu-
bation, and care of the young. The other species are grouped 
with the major species by their similarity in breeding behavior 
and listed with such essentials as number of eggs, incubation pe-
riod, and temperature preference. In total, almost 350 species 
are covered, from axolotls to Xenopus among the amphibians and 
agamas to Xantusia among the reptiles. The discussions of the 
complicated life histories of the fascinating poison arrow frogs 
(Dendrobates and Phyllobates) are especially detailed. Good dis-
cussions of general terrarium maintenance, rearing food animals, 
and methods of egg incubation round out the book. 

384 pages • Hard cover • 175 color photos • Nov. 1986 
T.F.H. #H-1078 • ISBN 0-86622-182-4 • $29.95** 

*Plus $2.50 shipping and handling. 
**plus $3.50 shipping and handling. 

New Jersey residents add 6% sales tax. 

Prices subject to change without notice. 

 

I1*  P.O. Box 427 
Neptune, NJ 07753-0427 

T.F.H. Publications, Inc. 
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tral North America. Houghton Mifflin Co., 
Boston). The specimen was deposited in the 
University of Georgia Museum of Natural His-
tory (UGMNH 20233). 

Submitted by CARLOS D. CAMP, Biology 
Department, Piedmont College, Demorest, 
Georgia 30535, USA • 

TRIONYX SPINIFERUS (Spiny Softshell Tur-
tle). SIZE. A possible record size for an unde-
termined subspecies of Trionyx spiniferus 
was exhibited by a female specimen captured 
4 October 1985 in Ouachita Parish, Louisi-
ana. The specimen, exhibiting a deep camou-
flage pattern on the carapace typical of old 
females, had a mass of 11.7 kg and possessed 
the following morphometry: carapace length 
= 54.0 cm, carapace width at widest point = 
40.6 cm, plastron length = 36.2 cm and tail 
length = 22.2 cm. The female was taken in 5 ft 
of water by a 3 ft diameter hoop net in a paper 

GEOGRAPHIC 
DISTRIBUTION 

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

These geographic distribution records have 
a standard format, and all authors should 
adhere to that format, as follows: SCIEN-
TIFIC NAME, COMMON NAME (as it appears 
in Standard Common and Current 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). 

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 standard format. 

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

plant impoundment, Wham Brake, located 
ca. 10 mi NE of Monroe, Louisiana off the 
south shoreline about 1 mi W of the spillway. 
Conant (1975. A Field Guide to Reptiles and 
Amphibians of Eastern and Central North 
America, Houghton Mifflin Co., Boston) listed 
the upper limit in carapace length for T. spi-
niferus as 18 in (46 cm); and Lagler (1943. 
Amer. Mid. Nat. 29:257-312.) mentioned 
"more than 16 in (40.6 cm)" as maximum size. 

Subspecies designation was not assigned 
to the large female Trionyx because of physi-
cal changes associated with age, sex, and 
intergradation. In Mississippi, Arkansas, and 
Louisiana there are intergraded populations 
of T. spiniferus that have characteristics of 
the three subspecies, harwegi, spiniferus, 
and aspera (Carr 1952. Handbook of Turtles, 
Comstock, Ithaca.). 

Submitted by JOHN H. HALK, Department 
of Biology, Northeast Louisiana University, 
Monroe, Louisiana 71209, USA • 

ANURA 
BUFO DEBILIS DEBILIS (Eastern Green 
Toad). USA: TEXAS: Johnson Co: 14.5 km NE 
Glen Rose on County Rd. 1234, Ken Fry 
Ranch. 8 June 1986. C. T. McAllister. Arkan-
sas State University Museum of Zoology 
(ASUMZ 5997). Somervell Co: 1.6 km SW 
Nemo off FM 199 on County Rd. 402. 22 and 
29 June 1986. C. T. McAllister. (ASUMZ 6013- 
6014, 5970-5976). Both verified by S. E. 
Trauth. New county records, fill north-south 
distributional gaps in a four-county area 
(Raun and Gehlbach 1972. Amphibians and 
Reptiles in Texas. Dallas Mus. Nat. Hist. Bull. 
No. 2) and near eastern edge of species' 
range (Conant 1975. A Field Guide to Reptiles 
and Amphibians of Eastern and Central North 
America. Houghton Mifflin Co., Boston xviii + 
429 pp.). 

Submitted by CHRIS T. MCALLISTER, 
Renal-Metabolic Lab (151-G), Veterans Ad-
ministration Medical Center, Dallas, Texas 
75216 and KENNETH L. FRY, Star Route, Box 
39A, Nemo, Texas 76070, USA. • 

GASTROPHRYNE OLIVACEA (Great Plains 
Narrowmouth Toad). USA: NEW MEXICO: 
Luna Co: 8.8 km E and 1.6 km S Hermanas. 27 
June 1986. W. G. Degenhardt. Verified by W. 
G. Degenhardt. Museum of Southwestern 
Biology, The University of New Mexico (MSB 
47045). New state record. Venter unmarked; 
dorsum grey with some spotting; femur and 
tibia spotted, but spots do not form a distinct 
bar when the limb is folded. Subspecies is 
problematic. 

Submitted by WILLIAM G. DEGENHARDT, 
Museum of Southwestern Biology, Depart-
ment of Biology, The University of New Mex-
ico, Albuquerque, New Mexico 87131, USA. 

• 

HYLACTOPHRYNE AUGUST! LATRANS 
(Eastern Barking Frog). USA: NEW MEXICO: 
Otero Co: New Mexico Hwy 506, 9.7 km N 
Texas state line, T25S-R18E-S34. 19 August 

1985. A. H. Price. Verified by A. H. Price. New 
Mexico State University (NMSU 6545). New 
county record, extends range ca. 85 km west 
of Pecos River drainage across Guadalupe 
Mountains (Schmitt et al. 1985. Handbook of 
species endangered in New Mexico, AMPH/ 
LE/HY/AU: 1-2. New Mexico Dept. of Game 
and Fish, Santa Fe). The species may occur 
relictually throughout the Otero Mesa, New 
Mexico and the Diablo Plateau, Texas. Col-

. lection supported by Contract No. 516.6-74-
10, Endangered Species Program, New Mex-
ico Dept. of Game and Fish. 

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

PSEUDACRIS STRECKER! STRECKER! 
(Strecker's Chorus Frog). USA: ARKANSAS: 
Sebastian Co: 5 km E Slaytonville. 25 March 
1986. W. Fesperman. Verified by S. Fox. 
Oklahoma State University Museum of Zool-
ogy (OSUS A6323). New county record, 
extends range into mountainous section of 
Arkansas River Valley Region (Dowling 1957. 
Occas. Papers Univ. Arkansas Mus. 3, 51 pp.). 

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

SCAPHIOPUS HOLBROOK!! HOLBROOK!! 
(Eastern Spadefoot). USA: OHIO: Washing-
ton Co: City of Belpre. 22-25 June 1986. J. Hill 
and S. Moody. Verified by D. Rice and S. 
Moody. Ohio University Vertebrate Collec-
tion (OUVC 8490-8493). New county record, 
third record for Ohio. (Green 1948. Copeia 
1948(1):65). Extends range ca. 48 km E of 
Northernmost locality, Athens (Wasserman 
1968. Cat. Amer. Amphib. Rept. 70.1-70.4). 

Submitted by SCOTT M. MOODY, Depart-
ment of Zoological and Biomedical Sciences, 
and Ohio University Vertebrate Collection, 
Ohio University, Athens, Ohio 45701, USA. 

• 
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AMBYSTOMA GRACILE (Northwestern Sala-
mander). USA: ALASKA: Chichagof Island: 
Pelican (Lat. 57°57'N, Long. 136°13'W). Five 
adults collected (14/7/81, 6/1982, 6/1985, 
9/1985) by residents and students of M. A. 
Davidson, PHS teacher. Verified by R. P. 
Hodge and M. A. Davidson. Tongass Histori-
cal Society Museum (THSM P32, 101, 102, 
P33). Extends range 437 km NW of May 
(Mary) Island (Hodge 1976. Amphibians and 
Reptiles of Alaska, the Yukon & Northwest 
Territories, Alaska Northwest Pub. Co., An-
chorage xi + 89 pp.). 

Submitted by ROBERT PARKER HODGE, 
c/o Tongass Historical Society Museum, 629 
Dock Street, Ketchikan, Alaska 99901, USA. 

• 

HEMIDACTYLIUM SCUTATUM (Four-Toed 
Salamander). USA: ARKANSAS: Cleburne 
Co: 3.5 km W Concord (T12N R8W S19). 17 
April 1984. T. Tharp. Verified by S. E. Trauth. 
Arkansas State University Museum of Zool-
ogy (ASUMZ 6020). New county record (Del-
linger and Black 1938 Occ. Pap. Univ. Arkan-
sas Mus. 1:1-47; Dowling 1957. Occ. Pap. 
Univ. Arkansas Mus. 3:1-51) first record for 
Ozark Mountain Region in Arkansas (Conant 
1975. A Field Guide to Reptiles and Amphibi-
ans of Eastern and Central North America. 
Houghton Mifflin Co., Boston xviii + 429 pp.). 

Submitted by STANLEY E. TRAUTH, De-
partment of Biological Sciences, Arkansas 
State University, State University, Arkansas 
72467, and RONALD S. CALDWELL, Depart-
ment of Biology, Austin Peay University, 
Clarksville, Tennessee 37044, USA. • 

TESTUDINES 
CLEMMYS MUHLENBERGII (Bog Turtle). 
USA: TENNESSEE: Johnson Co: 2 km SW 
Shady Valley. 27 May 1986. D. W. Herman and 
J. L. Warner. Verified by D. W. Herman. Pho-
tographs deposited in North Carolina State 
Museum of Natural History (DWH 86.14). 
New state record. Seehorn (1982. Reptiles 
and Amphibians of the Southeastern National 
Forests. USDA Forest Service Southern Re-
gion. Atlanta, Georgia. i-iii + 85 pp.) mistak-
enly included Tennessee in the distribution of 
C. muhlenbergii without documentation. Ex-
tends range ca. 40 km NW Ashe Co., North 
Carolina (Herman 1986. SSAR Herp. Review 
17(1):24) and 90 km SW Grayson Co., Virginia 
(Nemuras 1974. Virginia Wildl. June:7-9). 

Maps and assistance provided by Paul 
Somers, Tennessee Department of Conser-
vation. Field work supported by the Educa-
tion and Conservation Committee, Atlanta 
Zoological Society. 

Submitted by DENNIS W. HERMAN, De-
partment of Herpetology, Zoo Atlanta, 800 
Cherokee .  Ave. SE, Atlanta, Georgia 30315 
and JAMES L. WARNER, 7 Gaylord Drive, 
Wilton, Connecticut 06897, USA. • 

CNEMIDOPHOR US GULARIS GULARIS 
(Texas Spotted Whiptail). USA: TEXAS: An-
drews Co: 5.6 km NW Andrews on FM 1967, 
NW shore Shafter Lake. 5 August 1971. K. 
Kettle. Sul Ross State University (SRSU 2388). 
Irion Co: 6.4 km W Mertzon. 1 May 1977. R. 
Stapp. (SRSU 4359). Both verified by J. F. 
Scudday. New cougty records fill gaps in dis-
tribution between east central Lea County, 
New Mexico, and Martin, Reagan and Tom 
Green counties, Texas (Raun and Gehlbach 
1972. Amphibians and Reptiles in Texas. Dal-
las Mus. Nat. Hist. Bull. No. 2). 

Submitted by CHRIS T. MCALLISTER, 
Renal-Metabolic Lab (151-G), Veterans Ad-
ministration Medical Center, Dallas, Texas 
75216, USA and JAMES F. SCUDDAY and 
MARK NELSON, Department of Biology, Sul 
Ross State University, Alpine, Texas 79832, 
USA. • 

BOOK. REVIEWS 

Virginia's Amphibians and Reptiles, A Distri-
butional Survey, by Franklin J. Tobey. 1985. 
Privately published by the Virginia Herpeto-
logical Survey. 114 pp. 

This publication is the result of the primary 
activity of the Virginia Herpetological Society 
during the period 1958-1980 and, more than 
anything else, is a tribute to the untiring 
efforts of one amateur herpetologist, F. J. 
Tobey. Most of the publication presents the 
set of distribution maps for Virginia's amphi-
bians and reptiles. Common and scientific 
names follow Conant (1975. A Field Guide to 
Reptiles and Amphibians of Eastern and Cen-
tral North America, Houghton Mifflin Co., 
Boston). Each specific locality is represented 
by a black dot on county-outlined maps. 
There are two maps per page and each has 
several lines of text on distributional notes, 
historical records and literature notations. In 
addition, there are maps illustrating physio-
graphic regions and major drainage patterns, 
and line drawings of the three venomous 
snake species. An index is included and is 
cross-referenced with Conant's field guide. 
The publication is 81/2 x 11 inches in size. The 
only printing problems were slightly blurred 
pages (50, 59) in one of our copies, and some 
of the scientific names (in italics on the maps) 
printed lightly, although all can be read. The 
scientific name of Thamnophis sauritus is 
incorrect, but we found few typographical 
errors. The map for Eurycea bislineata wil-
derae is out of place. 

We commend Tobey on the much needed  

compilation of a massive data base. He has 
taken great pains to seek out literature 
records from obscure sources. The historical 
information alone credits the work. In addi-
tion, Tobey has included an interesting, 
although somewhat rambling, discussion of 
the origins of attitudes toward amphibians 
and reptiles, sources and fate of introduced 
species, sources of the survey data, conser-
vation, and the justification for preserved 
material. Much of this is useful advice, espe-
cially for the general reader. 

One of our primary concerns is that the 
locality records are largely based on unveri-
fied lists of specimens from museum and uni-
versity collections and that an undetermined 
number are based on unverified observations 
reported to Tobey via correspondence. Virtu-
ally all localities are represented by solid 
black dots, including literature and corres-
pondence records. It would have been desir-
able to distinguish between verified and 
unverified sites. The problems generated by 
these procedures attest the need to verify 
(reidentify) specimens, at the very least at 
range margins, before localities are posted 
on distribution maps. Acceptance of unveri-
fied and unverifiable information is a danger-
ous practice. 

The proper treatment of subspecies is a 
controversial point. Tobey has clarified his 
view by including as an appendix a note writ-
ten by the late James A. Peters to the Virginia 
Herpetological Society in 1965. This note 
provides an excellent summary of the sub-
species concept and points out the pitfalls 
encountered with attempts to apply a typo-
logical view. Yet, the maps of each subspe-
cies are presented separately in the Virginia 
survey. This only reinforces misunderstand-
ings of the subspecific taxon and, in our 
experience, proves confusing to many poten-
tial users of the survey. The succinct mention 
of a few localities with intergrades does little 
to clarify the misunderstanding. 

Once the most important distributional 
problems are clarified (Mitchell and Pague, in 
press, Herp. Review), the maps in this publi-
cation can be considered reasonably accu-
rate and useful. Despite the errors, F. J. 
Tobey and other VaHS workers are to be 
commended for the efforts they have put into 
this long-term project. The result certainly 
demonstrates the contribution an amateur 
herpetological society can make. These maps 
provide the basis for further elucidation of the 
ranges of these species in Virginia. In particu-
lar, amateur herpetologists now have the 
basis for determining where the distributional 
gaps are and can make contributions to our 
understanding of biogeographical patterns. 
E3ecause these maps are the most compre-
hensive to date, they will also be useful to 
those studying distributional patterns on a 
national scale. 

JOSEPH C. MITCHELL 
Department of Biology 
University of Richmond 
Richmond, Virginia 23173, USA 
and 
CHRISTOPHER A. PAGUE 
Department of Biological Sciences 
Old Dominion University 
Norfolk, Virginia 23508, USA 

	 • 
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