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Herpetology At The 
University Of Texas At El Paso 

The University of Texas at El Paso ("Yoo-tep," never "Texas-
El Paso") is the second oldest and third largest institutional 
component in the University of Texas system. Herpetology 
has been an active area at UTEP for the last thirty years, 
bolstered by many faculty and students who have employed 
amphibians or reptiles as research subjects during that pe-
riod. Of the seventeen tenured and tenure-track faculty in the 
Department of Biological Sciences, more than half have pub-
lished work on some aspect of the biology of amphibians and 
reptiles at some time in their careers. Moreover, several 
members of this faculty, including the ecologist W. P. MacKay, 
malacologist A. L. Metcalf, and paleobiologist A. H. Harris 
have recently pursued research projects that at least periph-
erally included amphibians and /or reptiles (see list of refer-
ences). Seven individuals, however, constitute the historical 
and present-day core of herpetology at UTEP: 

P. S. Chrapliwy: Pete Chrapliwy retired from the faculty in 
1984 after twenty-five years of service at UTEP. Active in 
research herpetology early in his career, he later devoted his 
efforts to community service and teaching excellence. In fact, 
the University-wide student teaching award is named for 
him. At present he is one of our faculty emeriti, and still lives 
in El Paso. 

L. N. Irwin: Louis Irwin, Chairman of Biological Sciences, 
joined the UTEP faculty in the Fall of 1991. His research 
interests focus on the gangliosides (cell membrane-imbedded 
glycolipids) found in amphibians and reptiles, and how the 
phylogenetic history of the pathways that produce these 
molecules interacts with environmental factors that influence 
their expression. 

J. D. Johnson: Jerry Johnson, who earns his bread by serving 
on the faculty of the El Paso Community College, has an 
adjunct faculty position in the UTEP Department of Biologi-
cal Sciences. In this latter capacity he carries out collaborative 
and independent research in the Department, liaises between 
the EPCC and UTEP at levels ranging from upper administra-
tive to those of individual field courses, recruits students for 
our graduate and undergraduate programs, and teaches a 
course now and then. His research interests include system-
atics and biogeography of herps, especially those of southern 

Mexico; he is also co-chair of the SSAR Local Committee for 
the August 1992 meeting. 

C. S. Lieb: Although he has been in and out of administra-
tive, staff, and faculty assignments for the past eleven years, 
Carl Lieb anticipates beginning "normal" faculty life in the 
fall of 1992. Until then, however, his present duties are those 
of faculty member, coordinator of introductory biology labo-
ratories, Director of the Indio Mts Research Station, and (in 
spare time) co-chair of the local committee for the August 
1992 SSAR meeting. Active research projects include the 
systematics of anole lizards, evolutionary genetics of Crotalus 
venom proteins, and conservation biology of herps in the Rio 
Grande corridor. 

E. D. Rael: Eppie Rael is an immunologist with a well-
established research program involving the structure and 
function of snake venom proteins. He is not only concerned 
with biomedical implications and applications, but, in col-
laboration with Johnson and Lieb, is also vigorously pursuing 
studies of ontogenetic and populational variation in the five 
locally available species of rattlesnakes. 

R. G. Webb: After thirty years of distinguished service at 
this institution, and after producing more than 100 scholarly 
publications in herpetology, Robert Webb has announced his 
retirement effective May, 1992. He will be continuing in an 
active emeritus capacity into the indefinite future, finishing 
up his monograph of the herps of Durango, Mexico, and 
continuing several taxonomic projects on trionychid turtles, 
ranid frogs, and Sceloporus lizards of the torquatus group. 

R. D. Worthington: Several years ago Richard Worthington 
deserted active herpetology for botany . . . but he still has his 
huge herp library, keeps up his memberships in herp organi-
zations, and still contemplates an occasional herp research 
project. His future plans include working up parts of the 
amphibian and reptile material he collected during the year 
(1987) he spent in Malaysia on a teaching exchange program. 

One of the supporting facilities for study of herpetology at 
UTEP is its collection of amphibian and reptile specimens, 
one of the six biosystematics collections of the Laboratory for 
Environmental Biology. This Laboratory is officially a re-
search component of the Centennial Museum, the University's 
public-oriented museum of natural and cultural history. The 
herpetology collection, however, is housed in the Biology 
Building. The holdings consist of a modest 15,000 specimens, 
with synoptic breadth over much of the southern half of 
North America. Depth is mostly achieved only in regional 
material (primarily western Texas and southern New Mexico). 
The purposes of these collections reflect the past and present 
research interests of the faculty, as well as educational pro-
grams of the Department and the Museum. Components of 
this collection that might be of interest to portions of the SSAR 
membership include 1) a large proportion of R. G. Webb's 
Durango collection; 2) synoptic collections from Chiapas and 
the Isthmus of Tehuantepec made by J. D. Johnson; 3) R. D. 
Worthington's ambystomatid salamander collection, as well 
as his recent efforts in Malaysia; 4) Clayton May's Arizona 
collection (mostly lizards); and 5) over 1,000 dry osteological 
preparations of the regional herpetofauna. Specimen data for 
most of this collection are computerized, and information on 
UTEP holdings may be obtained free of charge by writing the 
Curator (Robert Webb). 

Opportunities for field-oriented herpetology at UTEP are 
also enhanced by the University's commitments to the Indio 
Mountain Research Station (IMRS). This "station" consists of 
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a geographic area and set of facilities sponsored and managed 
by UTEP for research and education on the natural history of 
the Chihuahuan Desert. Station lands include 37,000 contigu-
ous acres in southern Hudspeth County, Texas; the facilities 
consist of a small, rustic ranch house that provides shade, 
protection from the wind, and drinkable water. 

Jerry Johnson measures frogs in the herp lab. 

The Station terrain is dominated by a mixture of gently 
sloping bajadas and rugged slopes with limestone, sand-
stone, or conglomerate rock outcrops; elevations range from 
ca. 3200-5000 ft. Vegetation consists entirely of Chihuahuan 
Desert Scrub, especially catclaw acacia, lechuguilla, and ar-
borescent yucca associations. The herpetofauna is heavy on 
the rattlesnakes (three species are abundant), and on the 
lizards with high thermal tolerance (it does get warm!). The 
area is completely uninhabited, and has not been used for 
grazing for at least ten years. The station is a three-hour drive 
from the UTEP campus; two hours to travel 120 miles on the 
Interstate, and then another hour for the last 20 miles over less 
than optimal roads. Once you are there, what is not accessible 
on the Station by 4x4 vehicles can only be reached on foot or 
horseback. In other words, the IMRS is a couch potato's hell 
and a field person's paradise. For details concerning access, 
contact the IMRS Director (Carl Lieb). 

In the field at the Indio Mountain Research Station. 

Given the size of the institution (ca. 17,000 students), the 
present economic difficulties for state-supported entities, 
and the mosaic devolution of academic biology nationwide, 
herpetology is fortunate to be holding its own at UTEP. We 
have the further advantage of our location, facilities, institu-
tional mission, and a student population that appreciates the 
value of higher education. We thus look forward to the next 
thirty years with optimism and not a little excitement. 
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Peter Davies at University of Nottingham. This collaborative 
work led to a large number of papers on the thermal biology 
of lizards, most notably a paper on thermal acclimation in 
temperate lizards in the British journal Nature (1978). 

In 1977 Jerry emigrated to Southern Africa where he spent 
the rest of his scientific career, first at the University of 
Zambia, later at University of Malawi and finally, in 1989, to 
the University of Zimbabwe in Harare. Initially, his work in 
Africa dealt with thermal adaptations in reptiles, but he later 
shifted to ecological energetics, faunal studies, and general 
natural history. 

Jerry's work was becoming widely recognized at the time 
of his premature death. He presented an invited paper on 
glycogen and lipid cycles in lizards at the First World Con-
gress of Herpetology in Canterbury, England, in 1989, and the 
many biologists who met him there will remember the high 
standard of his work and his collegiality. We greatly mourn 
his loss.—Kraig Adler. 

SSAR BUSINESS 

Annual Report (1992) Of The 
Grants-In-Herpetology Committee 

Committee: Dawn S. Wilson, University of South Florida; 
Joseph P. Ward, USAF; Charles W. Painter, New Mexico 
Department of Game and Fish; Carole L. Horn, University of 
California, Davis; Thomas H. Fritts, USNM; Maureen 
Donnelly, AMNH; Dale Belcher (Chair), Rio Grande Zoo. 

Five awards in three categories were made this year of $345 
each, as follows: 

1.Conservation—Marion R. Preest, Section of Ecology and 
Systematics, Corson Hall, Cornell University, Ithaca, New 
York 14853, USA. Title of proposal: Mechanisms of reduced 
growth rates in acid-exposed larval salamanders. 

2. Field Work—Brian P. Butterfield, Department of Zool-
ogy and Wildlife Science, 331 Funchess Hall, Auburn Univer-
sity, Auburn Alabama 36829-4201, USA. Title of proposal: 
The pattern of morphological and genetic variation of se-
lected members of the introduced herpetofauna of Florida. 

3. Field Work—Christopher L. Parkinson, Department of 
Biology, University of Louisville, Belknap Campus, Louis-
ville, Kentucky 40292, USA. Title of proposal: The relation-
ships within the Agkistrodon complex (Viperidae: Crotalinae) 
as determined by DNA-DNA hybridization. 

4. Graduate Student Research—Debra L. Holland, Depart-
ment of Biology, P.O. Box 42451, University of Southwestern 
Louisiana, Lafayette, Louisiana 70504-2451, USA. Title of 
proposal: Prey detection via substrate chemical cues. 

5.Graduate Student Research—Paul A. Stone, Department 
of Biology, University of New Mexico, Albuquerque, New 
Mexico 87131, USA. Title of proposal: Sexual selection in lava 
lizards (Tropidurus spp.): a pilot study. 

IN MEMORIAM 

J. W. Patterson 
(1944 — 1991) 

NEWSNOTES 
Jeremy W. Patterson, a well-known specialist on the physi-

ological ecology of reptiles and biology of tropical African 
reptiles, died in London on 24 July 1991 of an inoperable brain 
tumor. Jerry was born 31 December 1944 in Croydon, En-
gland, and his interest in reptiles began at a young age, as 
shown by his well-thumbed and annotated copy of Malcolm 
Smith's "The British Amphibians and Reptiles" that is dated 
1957. He graduated with honors in zoology from St. Catherine's 
College, Cambridge, in 1967 and earned both a masters and 
doctorate in medical parasitology at the School of Hygiene 
and Tropical Medicine, University of London, the latter de-
gree completed under the supervision of D. S. Bertram. His 
thesis results, on the influence of juvenile hormone mimics on 
metamorphosis and fertility in mosquitoes, were published 
in a long series of papers in Journal of Insect Physiology. 

But Jerry's real passion was herpetology, to which he 
returned in 1974 while on a postdoctoral fellowship with 

Declining Amphibian Populations Pro- 
gram: California-Nevada Working Group 

The California /Nevada Working Group met for the first 
time at Point Reyes National Seashore on 4 February 1992. 
The group was chaired by Gary M. Fellers and included 
fourteen representatives from the National Park Service, U.S. 
Forest Service, University of Nevada-Las Vegas, St. Mary's 
College, University of California-Davis, University of Cali-
fornia-Los Angeles, California Academy of Sciences, Califor-
nia Department of Fish and Game, and the U.S. Fish and 
Wildlife Service. 

James Vial gave an overview of the Declining Amphibian 
Populations program (under the auspices of the IUCN /SSC). 
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Each member of the working group provided a short sum-
mary of their research relating to amphibians. Most of the 
summaries provided compelling evidence for dramatic de-
clines in amphibian populations throughout all or part of a 
species' range. Though some of the losses were from obvious 
causes (e.g., habitat loss), there were numerous cases where 
declines had occurred for no clear reason. David Bradford 
presented strong evidence that acid precipitation was not the 
cause of the declines, though it might be acting in concert with 
other environmental stresses. 

The status of the Smithsonian handbook (for monitoring 
amphibian populations) was discussed at some length. Fur-
ther discussions centered on the need to gather data that are 
comparable across various studies. A data form used by the 
USFWS was examined in detail with the goal of determining 
the minimum amount of data that should be collected as part 
of any amphibian field study. A proposed minimum stan-
dard will be developed by the working group and a sample 
form will be made available to the community of amphibian 
field biologists. 

GARY M. FELLERS 
Point Reyes National Seashore 
Point Reyes, California 94956, USA. 

Collections Transferred To The 
California Academy Of Sciences 

The Department of Herpetology, California Academy of 
Sciences, recently acquired parts or all of the following herpe-
tological collections: California State Department of Fish and 
Game (CDFG); University of California at Riverside (UCR); 
University of Houston (UH); University of Montana, Mis-
soula (UMM); and a series of Sauromalus from Portland State 
University (PSU). 

A total of 2,411 specimens have been catalogued (see table 
below). Noteworthy collections consist of: 225 specimens 
from Bulgaria; 608 Anolis from Antigua, Dominica, Nevis, 
Saint Croix, Saint John, and Saint Martin; 116 Crotalus from 
the western United States, and 153 specimens from California's 
Central Valley. 

Salamanders Frogs Lizards Snakes 

CDFG 61 26 17 130 
PSU - 484 
UCR 10 7 661 
UH 4 808 4 139 
UMM 9 42 1 8 

The CAS herpetological collections are completely com-
puterized. We welcome reasonable requests for information 
about our holdings. For further information on these collec-
tions or other material in the Department, please contact Jens 
V. Vindum, Collection Manager, Department of Herpetol-
ogy, California Academy of Sciences, Golden Gate Park, San 
Francisco, California 94118-4599, USA, telephone (415) 750-
7037. 

Manuscripts Solicited 

The Society for Northwestern Vertebrate Biology (SNVB) 
is an association of biologists studying amphibians, reptiles, 
birds, and mammals in northwestern North America. 
Northwestern Naturalist, formerly Murrelet, is published 
triannually by Allen Press; recent volumes have totalled over 
100 pages annually. The Northwestern Naturalist welcomes 
original contributions dealing with the biology of birds, am-
phibians, reptiles, and mammals in the region defined as 
Alaska, Yukon, District of MacKenzie, British Columbia, 
Alberta, Saskatchewan, Washington, Oregon, Idaho, Utah, 
Montana, Wyoming and Colorado west of the Great Plains; 
and Nevada and California north of the Mojave Desert. 
Manuscripts may be submitted as feature articles or general 
notes. All manuscripts are peer-reviewed. The journal strives 
for high standards and consequently has a significant rate of 
rejection. There has been a dearth of herpetological manu-
scripts, so this announcement is a reminder to those working 
in the Northwest that Northwestern Naturalist is a quality 
outlet with a moderately fast turn-around time. Manuscripts 
or requests for instructions for contributors should be di-
rected to the Editor: 

Stephen Corn 
Editor, Northwestern Naturalist 
U.S. Fish and Wildlife Service 

4512 McMurry Avenue 
Fort Collins, Colorado 80525-3400, USA. 

Nixon Griffis Fund For Zoological 
Research— 1991 Grant Recipients 

The Nixon Griffis Fund for Zoological Research (NGFZR), 
established in 1984 by New York Zoological Society Trustee 
Nixon Griffis, awarded six research grants on 10 December 
1991. Three of the awards involved research on herpetologi-
cal subjects, as follows: 

Julian Duval, Indianapolis City Zoo, Scott Davis, and Ed-
ward Louis, Jr., Texas A&M University — "Subspecies Iden-
tification of the Grand Cayman Iguana (Cyclura nubila 
lewisi)." 

Gary Ferguson, Texas Christian University, Richard Hudson 
and Stephen Hammack, Ft. Worth Zoological Park — "Effects 
of Varying Vitamin/Mineral Supplementation on the Growth, 
Adult Size, and Reproduction of the Panther Chameleon, 
Fucifer (Chamaeleo) pardalis." 

James Jacobson, University of Houston, Joseph Flanagan, 
Denton A. Cooley Animal Hospital, Houston Zoo, and Stanley 
Mays, Houston Zoo — "Determining Sperm Retention and 
Parentage of African Spurred Tortoises (Geochelone sulcata), 
Using DNA Fingerprinting." 

Nixon Griffis Fund for Zoological Research grants are 
available to members of the zoo and aquarium community. 
Fund recipients may be keepers, curators, veterinarians, or 
research and consulting biologists. Grants, not to exceed 
$3000, are awarded semi-annually. Closing periods are Janu-
ary 1st and July 1st. For information about the Fund and grant 
application procedures, contact John Behler, Coordinator, 
Nixon Griffis Fund for Zoological Research, c/o New York 
Zoological Society, Bronx Zoo, Bronx, New York 10460, USA. 
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Call For Student Proposals 

The Gopher Tortoise Council is seeking proposals from 
undergraduate and graduate students who are planning or 
actively conducting research on the gopher tortoise (Gopherus 
polyphemus). Proposals that undertake pertinent research on 
upland habitats within the range of the gopher tortoise will 
also be considered. A maximum of $400 is available. 

Proposals should be no more than four typed, double-
spaced pages and should include a description and justifica-
tion for the research, a budget indicating how the money will 
be spent, and a brief biographical sketch. Deadline for receipt 
of the proposal is 31 August 1992. 

Proposals should be submitted to: 

Dr. Bob Herrington 
Student Awards Coordinator 

Department of Biology 
Georgia Southwestern College 
Americus, Georgia 31709, USA. 

Researchers' Paradise! 

There has never been a greater need to study and preserve 
tropical ecosystems and their inhabitants than the present. 
Cano Palma Biological Station, located on the Caribbean coast 
of Costa Rica, is situated in a biological corridor between two 
national wildlife preserves. This virtually unstudied habitat, 
combined with that in adjacent Nicaragua, constitutes the 
largest tract of lowland tropical rainforest outside the Ama-
zon basin. Wildlife census studies in the region document 
more than 100 species of reptiles and amphibians to date and 
much is unstudied. The station is located on ca. 750 acres 
bordered on two sides by rivers and on the remaining sides by 
rainforest. There is accommodation in dormitory style facili-
ties for 12 people at a time with showers and toilet facilities 
available, plenty of potable water, and kerosene illumination. 
Electricity will installed in early 1992, along with a back-up 
generator. Cano Palma station is accessible only by river boat 
or small plane. It is administered by a non-profit group which 
accepts inquiries: 

Canadian Organization for Tropical Education 
and Rainforest Conservation (COTERC) 

P.O. Box 335 
Pickering, Ontario 
Canada L1V 2R6 

Tel. (416) 683-2116 
Fax: (416) 427-1828. 

MEETINGS 

Second World Congress Of Herpetology 

The Second World Congress of Herpetology will be held 29 
December 1993 to 6 January 1994 in Adelaide, Australia. The 
Congress organizers would appreciate the timely return of 
the Provisional Registration Form from those persons plan-
ning to attend. Bookings for accommodations and possible 
arrangements for charter flights require accurate estimates of 
attendance. Those who have not received the pre-registration 
form but wish to do so should contact the Congress Director: 

Michael J. Tyler 
University of Adelaide 
Department of Zoology 

Box 498 GPO 
Adelaide, South Australia 5001 

Australia. 

ASC Annual Meeting 

The Association of Systematics Collections will hold its 
1992 Annual Meeting in conjunction with the American Insti-
tute of Biological Sciences on 9-11 August 1992, in Honolulu, 
Hawaii. Featured events will be a workshop on "Data Sharing 
and Database Ethics," an informational session on "System-
atics Agenda 2000" (the effort to determine research needs 
and priorities in systematics), and a discussion of the role of 
vice presidents for research at natural history institutions. A 
business meeting and discussion of NSF programs will be 
held on August 9th. For program information, contact: 

ASC 
730 11th St NW, 2nd Floor 

Washington, DC 20001, USA 
Tel: (202) 347-2850. 

Organization Of A Symposium On The 
Conservation Of Florida Turtles 

The Gopher Tortoise Council is requesting input from 
interested parties on the organization of a "Symposium on 
the Conservation of Florida Turtles." Over the last few years, 
several turtle biologists and conservationists have discussed 
the need for and possibilities of such a meeting. Interest in this 
subject has been expressed by conservation organizations, 
the environmental education community, and outdoor and 
environmental reporters/writers. The main intent would be 
to bring these groups together for the benefit of Florida turtle 
conservation. Persons interested in participating in such a 
meeting or wanting to exchange ideas should contact: 

George Heinrich 
Gopher Tortoise Council 

P.O. Box 61301 
St. Petersburg, Florida 33784-1301, USA. 
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AAZPA Herp Advisory Group Meeting 

The Mid-Year Meeting of the American Association of 
Zoological Parks and Aquariums (AAZPA) Herpetological 
Advisory Groups will be hosted by the St. Louis Zoo, 21 - 23 
June 1992. Anyone interested in additional information should 
contact: 

Ron Goellner 
Chairman, SSAR Zoo Liaison Committee 

St. Louis Zoo 
Forest Park 

St. Louis, Missouri 63110, USA 
Tel. (314) 781-0900 

FAX: (314) 647-7969. 

REGIONAL SOCIETIES 

German Journal Sauria Now in English 

Among terrarium-keepers, Sauria is known for its high 
quality and useful information. This German journal is pub-
lished by the Society Terrariengemeinschaft Berlin. It is now 
produced in an English version, Sauria (E). 

The first volume contains 176 pages (four issues + supple-
ment), and costs $38.00 US. Subscription can be made to the 
following address: 

HERPRINT INTERNATIONAL 
P.O. Box 14117 

Bredall 1623 
R.S.A., South Africa. 

Subscriptions to the German version are available for $22.00 
US or DM 34.00 from: 

TGB-Sauria 
Peter Grossmann 

Lepsiusstr. 53 
D(W) - 1000 Berlin 41 

Germany. 

New Regional Societies 

Please make note of the following new regional herpeto-
logical societies: 

Chihuahuan Desert Herpetological Society 
c/o Paul Hyder 

Department of Biology 
New Mexico State University 

Las Cruces, New Mexico 88003 USA. 

Utah Association of Herpetologists 
195 West 200 North 

Logan, Utah 84321-3905, USA. 

San Joaquin Herpetological Society 
P.O. Box 1104 

Clovis, California 93612-1104, USA. 

In addition, please note address or structural changes in the 
following groups: 

California Turtle & Tortoise Club 
P.O. Box 7300 

Van Nuys, California 91409-7300, USA. 

Oklahoma Herpetological Society 
Oklahoma City Chapter 

Oklahoma City Zoo 
2101 NE 50th 

Oklahoma City, Oklahoma 73111, USA. 

Oklahoma Herpetological Society 
Tulsa Chapter 

5701 East 36th Street North 
Tulsa, Oklahoma 74115, USA. 

The Dallas Herpetological Society is no longer extant. 

Regional society officers are encouraged to submit address 
changes to the SSAR Regional Society Section Editor (see 
inside front cover of HR) and new societies are invited to 
announce their existence in this column. Established groups 
are also invited to submit short descriptive articles about their 
societies for publication in this column. 
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ARTICLES 

Criddle's Riddle: Where Do Young 
Garter Snakes Hibernate? 

Studies of northern populations of garter snakes (Thamnophis 
spp.) indicate that parturition occurs away from communal 
dens, and that the majority of neonates (and yearlings) spend 
their first few winters hibernating in sites other than those 
used by adults (Gregory 1977, Larsen and Gregory 1989, 
MacMillan 1988). Exactly where overwintering of neonates 
occurs is unknown, although some clues are available. In 
1937, Stuart Criddle published a short note describing the 
presence of 257 small snakes (Thamnophis radix, Storeria oc-
cipitomaculata, and Opheodrys vernalis) in an active mound of 
the ground-nesting ant genus Formica. Garter snakes and 
other reptiles and amphibians hibernating in ant mounds 
have also been reported by Carpenter (1953), Sharplin (1966), 
Lang (1971), and Roberts (pers. comm.). 

If neonatal and juvenile garter snakes are able to rely on 
ant mounds as hibernacula, it would account for their ab-
sence from adult denning populations. In at least two ways, 
ant mounds seem to represent optimal hibernacula. Mounds 
of ground-nesting ant species are ubiquitous throughout 
the range of northern snakes, thus minimizing the distance 
snakes would have to travel to secure suitable hibernacula 
(distances between summer habitat and adult hibernacula 
may be quite extensive; Gregory and Stewart 1975, Larsen 
1987). Further, northern ant colonies that persist over winter 
probably possess a mound that provides protection from 
sub-zero temperatures, as to our knowledge, freeze toler-
ance in ants has not been documented. 

Given the abundance of ant mounds present in or near 
snake habitat, searching for hibernating snakes via haphaz-
ard excavation of mounds would be destructive, and quite 
possibly fruitless. Current technology does not permit ra-
dio-tracking of animals the size of neonatal or juvenile 
garter snakes. Hence, investigation into the relationship 
between overwintering snakes and ant mounds must come 
from fortuitous observations or experimental manipula-
tion. Herein we report the results of a preliminary experi-
mental study on the use of ant mounds as hibernacula by 
neonatal snakes. Our goal was to examine the overwinter 
survivorship of neonatal snakes in active ant mounds rela-
tive to those in subterranean pits of rock fragments. Al-
though our results are not conclusive, we present our method 
for study, and the results thereof, in the hope that they will 
provide a basis for future investigations. 

Ant mounds were established by excavating queenright 
colonies of Formica fusca in the field during mid-September 
(1988) and transporting them in 20-litre buckets to enclo-
sures in a previously cultivated field at the University of 
Alberta farm (Edmonton, Alberta). The enclosures (1.55 m 
long by 0.6 m wide by 0.25 m high) were constructed using 
plywood (implanted ca. 5 cm in the ground) that was 
smeared on the inside upper 5 cm with petroleum jelly to 
prevent ants from emigrating (Holldobler and Wilson 1990). 
One colony was established in each enclosure by digging a 
hole to approximate the depth and diameter of the trans-
plant mound, and placing the original mound (soil and ants)  

in that excavation. We observed that the ants in all 15 enclo-
sures reconstructed their mounds, and within two weeks of 
transplantation the "new" mounds appeared typical of those 
seen in natural settings. All 15 colonies survived the first 
winter, and throughout the ensuing spring and summer, the 
colonies were fed approximately 5 g of an ant diet (Bhatkar 
and Whitcomb 1970) and one Tenebrio molitor larva every three 
days. Seven of the 15 mounds became inactive during the 
summer (subsequently referred to as "failed" mounds), and 
three of those mounds were tunneled into by voles (Clethri-
onomys sp.). Prior to fall, Green Cross Ant Killer was 
administered to the active colonies in an attempt to extirpate 
those colonies. However, that protocol proved unsuccessful 
in extirpating ants from active mounds. Three of the seven 
"failed" mounds were excavated, and the soil replaced with 
an assortment of rock, brick and concrete fragments to a 
depth of 50 cm. Approximately 10 cm of soil was placed over 
each of those "rubble hibernacula." Soil was also repacked 
along the enclosure bottoms, particularly in areas subjected 
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to vole tunneling. Thus, three replicates of three potential 
hibernaculum "types" were available for overwintering by 
immature snakes: active ant mounds, vole-tunneled mounds 
(without ants), and rubble hibernacula. Thermocouple probes 
(Macartney et al. 1989) were implanted into one replicate of 
each of the three hibernaculum types and wire screen was 
placed over the enclosures to exclude avian predators. 

Neonatal garter snakes were obtained by collecting gravid 
females and allowing them to give birth in captivity. Prior to 
their introduction into the enclosures, the neonates were kept 
outdoors in a terrarium (exposed to seasonal temperature 
and photoperiod), given ad libitum access to diced earth-
worms (Lumbricus terrestris), and marked individually using 
indelible felt pens. On 28 September 1989, groups of 13 (two 
enclosures) or 11 (one enclosure) neonatal snakes were placed 
into three enclosures of each of the three hibernaculum types. 
During the next two days we observed the neonates investi-
gating, entering, and emerging from the ant mound and 
rubble hibernacula. We witnessed individual snakes being 
attacked by small numbers of ants in the active ant mound 
condition; however, live snakes were observed protruding 
from the tunnels of the active ant mounds during that period. 
By 30 September, sub-zero air temperatures (°C) prevailed, 
and thereafter snakes were not observed. No evidence of 
vole-tunneling under any of the enclosure walls was ob-
served prior to the first snow fall. Ambient air temperatures 
and sub-surface probe temperatures were recorded once a 
week throughout the winter. 

By spring 1990, we became aware of two potential prob-
lems: i) inadequate drainage and drifting snow resulted in 
meltwater accumulation in several enclosures, and during 
winter, voles continued to tunnel under enclosures, thus 
allowing snakes to move between or exit the enclosures 
altogether after emergence. The latter problem, coupled with 
our inability to continually monitor the enclosures during 
spring, rendered it impossible to ascertain the number of 
snakes emerging from each hibernaculum type. Only six of 
the 111 snakes originally introduced to the enclosures were 
recovered. Those six animals were apparently killed and 
were partially devoured by ants upon emergence. However, 
the markings on five of the snakes were still discernable. All 
of those snakes had presumably overwintered in ant mounds, 
with four of the five identifiable snakes overwintering in 
mounds which had been subjected to vole tunneling, and the 
fifth overwintering in an active ant mound. Temperature 
profiles did not differ among the three hibernaculum types as 
a maximum difference of 2°C (equivalent to measurement 
error) was recorded within depths over all readings. Our 
temperature records indicated that sub-zero temperatures 
were experienced no deeper than 51 cm below ground surface 
in all three of the hibernaculum types, so presumably the 
animals overwintered below that depth in vole-tunneled ant 
mounds or the active ant mound. Successful overwintering in 
rubble hibernacula would have been unlikely since those 
excavations extended only 50 cm below the surface, although 
garter snakes have been shown to tolerate short-term expo-
sure to freezing temperatures (Costanzo 1988, Costanzo et al. 
1988). 

Despite the poor recovery of snakes, we find our results 
encouraging in that they provide evidence that neonatal 
snakes can survive overwinter in ant mounds, despite the 
somewhat unnatural conditions of our study. Given that 
observation, it would seem logical that natural mounds would  

afford safe hibernacula. Whether or not mounds with extinct 
ant populations are preferred to active mounds is unclear as 
snakes and frogs have been excavated from both active and 
inactive mounds (Carpenter 1953, Criddle 1937, Noble and 
Clausen 1936, Roberts pers. comm., Sharplin 1966). Further, 
work by Costanzo (1986, 1989) has indicated that successful 
overwintering by garter snakes is facilitated by partial or even 
total submergence in water. The deepest chambers in ant 
mounds may coincide with the water table, allowing snakes 
to avoid desiccation. Indeed, Criddle (1937) observed that 
some of the hibernating snakes he excavated had positioned 
themselves in standing water. 

We believe more definitive results could be obtained by i) 
placing the artificial enclosures on a south-facing slope, thereby 
maximizing exposure to the sun in spring and ensuring 
adequate drainage, preventing microtine rodent invasion 
of the enclosures by constructing a more effective barrier, iii) 
initiating more intensive ant extirpation at an earlier date, and 
iv) monitoring the enclosures regularly during the spring 
emergence period. We hope researchers will be encouraged 
to conduct further experiments of this nature, thereby in-
creasing our knowledge of the life-history of neonatal snakes. 
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Abronia chiszari (Reptilia, Anguidae), 
A Second Specimen From The 

"Los Tuxtlas" Region, Veracruz, Mexico 

Two species of Abronia have been reported from the "Los 
Tuxtlas" region of Veracruz: A. reidi Werler and Shannon and 
A. chiszari Smith and Smith (Perez-Higareda et al. 1987). 
Abronia reidi is known from two specimens collected in the 
cloud forest at the rim of Volcan San Martin (Werler and 
Shannon 1961). Abronia chiszari was described from a single 
juvenile specimen collected on the rear bumper of a car in low 
cloud forest near Cuetzalapan, in the Santa Marta volcanic 
range (Smith and Smith 1981). Because A. chiszari is very 
similar to A. bogerti it has been suggested that A. chiszari could 
be conspecific with A. bogerti except for their difference in 
distribution and habitat (Good 1988; Smith and Smith 1981). 
The purpose of this note is to validate A. chiszari and provide 
morphological and ecological information on an additional 
individual. 

The specimen reported here was collected on 4 June 1986, 
just after it fell onto the windshield of a moving truck, in the 
transition between tropical rain forest and cloud forest  

(Benabib and Congdon, in press) in Bastonal, Santa Marta 
volcanic range, Municipality of Catemaco, Veracruz, ca. 800 
m elevation. On 17 July one of us (RCV) returned to the site 
and climbed 20 m into a large Ulmus mexicanus. Two other 
Abronia were seen at about 10 and 18 m, but were not cap-
tured. The general habitat where the specimen was collected 
was similar to that described by Smith and Smith (1981) for 
the holotype. Our specimen, a mature male, has a SVL of 74.4 
mm, a tail length of 115 mm (tail tip regenerated), a head 
width of 9.7 mm, and weighed 5.25 g in life. The specimen is 
deposited in the Herpetological Collection at the Biological 
Station of Los Tuxtlas (UNAM-LT 3151). 

Table I. Selected characters of A. chiszari (data from Smith and Smith 
1981), compared with A. bogerti (data from Tihen 1954), its closest 
relative. 

Characters 	bogerti chiszari chiszari 
(holotype) (holotype) (UNAM-LT 3151) 

Transverse rows 
of dorsal scales 41 41 46 

Longitudinal 
dorsal scale rows 14 16 15-16 

Scales on nape 
region fewer than 8 7 8 

Anterior temporals 2 3-3 3-3 

Anterior internasals 2 2 2 

Supraoculars 5-3,5-4 5-3 5-3 

Supralabials 9-10 9-9 9-9 

Infralabials 8-8 9-9 

Scale whorls on tail 105 99* 

Dark bands on body 10-11 11 11 

Bands on tail 14-15 

*regenerated tail 

This specimen resembles the holotype illustrated by Smith 
and Smith (1981), and all of the diagnostic characters agree 
with those given in the type description. A comparison of 
characters between the holotype specimens of A. chiszari and 
A. bogerti and the specimen reported here are given in Table 
1. 

Smith and Smith (1981) discussed the similarity of A. chiszari 
to A. bogerti in several characters. Our specimen possesses 
characters that clearly separate it from A. bogerti. For example, 
our specimen of A. chiszari has the cantholoreal separated 
from the frontonasal by contact of the prefrontal and canthal, 
and the upper two primary temporals are relatively smaller 
than those of A. bogerti, as predicted by Smith and Smith 
(1981, p. 54). Also, the specimen from Los Tuxtias has prefron-
tal-anterior superciliary contact on both sides, a characteristic 
that could be diagnostic of the species (Good 1988). The 
number of longitudinal dorsal scale rows and scale whorls on 
tail may be other differences (see Table 1). Besides the dark 
bands on body and tail, the ventral surface is white with small 
dark marks, the ventral surface of the head is immaculate, and 
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the dorsal head scales are gray with dark edges. Although this 
pattern is similar to that of A. bogerti, our specimen is an adult; 
we do not know if the coloration in the juvenile A. chiszari is 
different. Other characters are similar to A. bogerti as dis-
cussed by Smith and Smith (1981) and Good (1988). 

In the context of other Abronia species A. chiszari seems to be 
a good member of the deppii species group as defined by Good 
(1988). The characters that clearly separate A. chiszari from 
other Abronia species are the higher count on transverse 
dorsal scale rows, 41 and 46 in the two known specimens, and 
the prefrontal-anterior superciliary contact. The habitat where 
A. chiszari occurs also is very atypical for a member of the 
genus (see below). 

All known Abronia species are allopatric (Good and 
Schwenk 1985), and are associated with pine-oak and cloud 
forest communities. It is not surprising to find two species of 
the genus within the Los Tuxtlas region, one at San Martin 
and the other on Santa Marta. Although the two localities are 
only 20 km apart, they are separated by low elevations and 
different vegetation structure. Smith and Smith (1981) also 
discussed the possible distribution of A. chiszari within the 
Sierra de Los Tuxtlas. We do not believe that this species 
ranges beyond the Sierra de Santa Marta, where the transition 
between tropical rain forest and cloud forest seems to be 
restricted to lower elevations; further, rainfall is higher than 
in other localities (>8000 nun/yr, Benabib and Congdon, in 
press) within the Los Tuxtlas range. We are convinced that 
there is a complete segregation of both species of Abronia in 
the Sierra de Los Tuxtlas. Other differences exist in the 
herpetofauna at the two localities. For instance, each range 
has distinct and different species of the genera Lepidophyma, 
Sibon, and Eleutherodactylus. 

Acknowledgments.—We are grateful to Santiago Sinaca for collect-
ing the specimen and climbing into the canopy looking for others, 
and to Gonzalo Perez-Higareda for providing the catalog number of 
the specimen discussed here. The corrections and recommendations 
of David Good, C. J. McCoy, and an anonymous reviewer are much 
appreciated. 

LITERATURE CITED 

BENABIB, M., and J. D. CONGDON. In press. Energy and water flux 
rates of free-ranging tropical lizards (Sceloporus variabilis). 
Physiol. Zool. 

G000, D. A. 1988. Phylogenetic relationships among gerrho-
notine lizards• an analysis of external morphology. Univ. 
California Publ. Zool. 121:1-139. 
	 , and K. SCHWENK. 1985. A new species of Abronia 

(Lacertilia: Anguidae) from Oaxaca, Mexico. Copeia 
1985(1):135-141. 

PEREZ-HIGADERA (Sic), G., R. C. VOGT, and 0. FLORES-VILLELA. 

1987. Lista anotada de los anfibios y reptiles de la region de 
los Tuxtlas, Veracruz, Mexico. Instituto de Biologia UNAM, 
Mexico. 23 pp. 

SMITH, H. M., and R. B. SMTIll. 1981. Another epiphytic alliga-
tor lizard (Abronia) from Mexico. Bull. Maryland Herp. Soc. 
17(2):51-60. 

TIHEN, J. A. 1954. Gerrhonotine lizards recently added to the 
American Museum collection, with further revisions of the 
genus Abronia. Am. Mus. Novit. (1687):1-26. 

WERLER, J. E., and F. A. SHANNON. 1961. Two new lizards 
(genera Abronia and Xenosaurus) from the Los Tuxtlas range 
of Veracruz, Mexico. Trans. Kansas Acad. Sci. 64(2):123-
132. 

OSCAR FLORES-VILLELA 
Museo de Zoologia, 
Fac. de Ciencias UNAM, 
Apdo. Post. 70-399, 
Mexico D.F. 04510, Mexico 

and 

RICHARD C. VOGT 
EstaciOn de Biologla Tropical Los Tuxtlas, 
UNAM, 
Apdo. Post. 94, 
San Andres Tuxtla, Veracruz 95700, Mexico. 

Australian Snakes 
A Natural History 

RICHARD SHINE 

"Shine has produced a lively, engaging, and highly 
original work, filled with genuine enthusiasm and basic 
wisdom about snakes. Not only is there nothing like it 
among the Australian reptile books, I can think of 
nothing which closely approaches it in other coun-
tries."—William W. Lamar, University of Texas, Tyler. 
278 color plates, 27 bow illus. $34.95 

Reptiles & Amphibians 
of Australia 
Fifth Edition 

HAROLD G. COGGER 

Surpassing the high quality of its four predecessors, this 
new edition is illustrated throughout with color 
photographs and distribution maps of more than 730 
species. The text has been completely updated and 
expanded to reflect the findings of new research and 
changes in nomenclature. $97.00 

42 
	

Herpetological Review 23(2), 1992 



POINTS OF VIEW 

The Evolutionary Species Concept: 
A Reply To Van Devender et al. 

And Montanucci 

Van Devender et al. (1992) and Montanucci (1992) have 
criticized my recent article (Collins 1991) in which I use the 
Evolutionary Species Concept (ESC) to define 55 allopatric, 
differentiated subspecies as species. I here rebut those criti-
cisms. 

VAN DEVENDER ET AL. 

Van Devender et al. (1992), in their opening paragraph, 
state that "apparently field or museum specimens were not 
examined [by me] and [my recommended] changes were 
based on distribution maps and current subspecific status." 
Use of the word "apparently" in that statement is an attempt 
to bias readers into thinking that it was somehow necessary 
for me to examine field or museum specimens. In fact, the 55 
subspecies in my list were already diagnosed (based on field 
and museum specimens) in their original descriptions and 
most had been accepted as legitimate taxa for many years—
if they had not been so diagnosed, they would not be recog-
nized at all. In addition, I determined from the best available 
published maps that they were also allopatric, and I chose the 
conservative interpretation that they were historically inde-
pendent lineages (= species), not the radical and 
imparsimonious conclusion that they were "conspecific" (in 
the non-historical sense of Ernst Mayr) with other allopatric, 
distinctive, and historically isolated populations. My eleva-
tion of the 55 taxa to specific status was not arbitrary; my 
criteria were clearly stated. Further, my list was logical be-
cause all taxa on that list fulfilled the requirements for specific 
status using the Evolutionary Species Concept (as proposed 
and defined by Wiley 1978). In other words, each was (accord-
ing to published sources) allopatric, each was (according to 
published sources) distinct (morphologically and/or geneti-
cally), and, without resorting to unwarranted assumptions, 
each was assumed to have its own evolutionary fate. A taxon 
on my list would have been ineligible for consideration only 
if the original description was flawed (i.e., based on errors), or 
if there were unpublished distributional data that showed the 
nominal taxon to intergrade smoothly with a nearby popula-
tion. I accept no responsibility for being unaware of unpub-
lished distributional data, but I suspect that the distributional 
gaps separating the 55 allopatric populations from their 
presumptive nearest relatives are real, and not an artifact of 
collecting. Further, if the original diagnoses of some of the 
taxa on my list are shown to be wrong, then they should not 
have been recognized (as subspecies or anything else) in the 
first place. 

Van Devender et al. (1992) contend that it is incorrect to 
elevate to species status Coluber mormon because of evidence 
presented by Greene (1984) and Corn and Bury (1986). Franldy, 
I think this is an open question. I reject the taxonomic conclu-
sions of Greene (1984) because of the small sample sizes for 
each of his isolated populations. Corn and Bury (1986) de-
scribed an isolated, distinct population of Coluber in western 
Colorado and adjacent Utah, using a sample of only 11  

specimens. Because this isolated population is located be-
tween the ranges of mormon artdflaviventris, they assumed that 
mormon did not deserve specific status and that Coluber con-
strictor was, therefore, a single transcontinental species. I 
disagree and feel, based on their data, that the isolated popu-
lation in western Colorado and adjacent Utah is likely a 
distinct species, a conservative conclusion rather than the 
radical one by Corn and Bury (1986) which assumes a rela-
tionship with other morphologically different, genetically 
isolated populations. 

Van Devender et al. (1992) disagree with my recognition of 
Tantilla cucullata and T. diabola as species. They cite Degenhardt 
et al. (1976) as evidence that cucullata and diabola are the same 
species, but fail to note that those authors stated (p. 233) that 
in the western (Big Bend) populations (cucullata) the "white 
neck-ring is broken at the dorsal midline in all [specimens]" 
whereas in the Devil's River (eastern) populations (diabola) the 
"white neck-ring is continuous across the middorsal line." 
The neck-ring character shows no overlap among the two 
taxa, and thus, Degenhardt et al. (1976) made a very strong 
case for specific recognition of Tantilla diabola and T. cucullata. 
Van Devender et al. ask "would the Big Bend population with 
characters of both cucullata and diabola warrant full species 
status?" Probably not, but since T. diabola populations are the 
only ones with continuous neck-rings and do not share that 
character with T. cucullata, the question is irrelevant. Appar-
ently diabola and cucullata are 100 per cent different based on 
the data presented by Degenhardt et al. (1976). Recognizing 
both populations at the specific level is certainly the most 
conservative conclusion based on evidence. Van Devender et 
al. assume that diabola and cucullata are conspecific; that con-
clusion is unscientific, because it does not rest on either 
distributional or phylogenetic evidence. 

Van Devender et al. (1992) next discuss Lampropeltis alterna, 
although it is irrelevant to my article because it did not qualify 
for my list. They ask whether "'species' revert to 'subspecies' 
when intermediate specimens are found in intervening 
areas." My answer is: The recognition of taxa stems from 
evidence; if evidence is augmented or corrected, sometimes 
conclusions have to change. Since this is a discovery process 
(something I think Van Devender et al. would agree with) 
rather than invention, I don't really know whether to take 
their question seriously. However, just filling in a distribu-
tional hiatus does not ensure that two populations are con-
specific. Also, to set the record straight, Collins (1990) did not 
follow Garstka (1982) in elevating L. alterna to specific status, 
as stated by Van Devender et al. That taxonomic change was 
accomplished by the vote of a group of snake systematists 
(see Collins 1990: p. 2). 

Van Devender et al. (1992) disagree that Lampropeltis py-
romelana infralabialis should be given specific status. Inclusion 
of this nominal taxon in my list of 55 species was based on the 
assumption that it was diagnosable and determined to be 
distinct. But apparently Van Devender et al. feel the charac-
ters which are the basis for recognizing it are suspect. I have 
no argument with this, because they have greater familiarity 
than I with this population. If the characters that supposedly 
distinguish L. p. infralabialis are not diagnostic, then its evi-
dential support is flawed and it does not deserve even sub-
specific status. The same holds true for all other subspecies, 
not just those of L. pyromelana. Van Devender et al. are im-
pressed that L. pyromelana north of the Grand Canyon differs 
so little after (minimally) 10,000 years of isolation. So am I, 
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and I recommend that it not be recognized as a subspecies, but 
instead just for what it really is, an undifferentiated northern 
population of the wide-ranging species L. pyromelana. Van 
Devender et al. also state that "strangely, according to these 
authors [Collins 1991; Frost and Hillis 1990], subspecies are 
apparently not included in biodiversity." While I never made 
that statement, it is definitely true. I have never seen a 
published work on biodiversity that equates species with 
subspecies, and for that reason the number of real species in 
the subspecies-heavy North American herpetofauna has been 
woefully underestimated. 

Van Devender et al. (1992) disagree that the various races 
of Lampropeltis zonata should be given specific status, yet they 
provide no evidence that these populations are conspecific by 
any definition, nor do they demonstrate with proof that they 
are all even each other's closest relatives. They do cite as 
evidence a single "intergrade" specimen from an intermedi-
ate mountain range, a specimen that could just as easily be 
called a relictual hybrid between two distinct species. A 
single hybrid specimen is very weak proof of close relation-
ship, so provided the differentiation is not a statistical artifact, 
these various populations of L. zonata are clearly independent 
evolutionary lineages (= species). If the interpopulational 
differences, however, are only artifacts of sampling, then 
none of the populations should be recognized at any level—
they would then simply represent undifferentiated popula-
tions of a single species, L. zonata. The statements on past 
isolation and glacial patterns by Van Devender et al., while 
interesting, have no bearing on the evolutionary fate of L. 
multifasciata, L. parvirubra, and L. pulchra (or necessarily on 
their past; the estimates by Van Devender et al. for last 
interpopulational interchange are necessarily restricted to 
the last time they could have exchanged genes). Each is ap-
parently a distinct, allopatric population, and they deserve 
recognition as evolutionary entities. Any other taxonomic 
arrangement would be unscientific, since its conclusions 
would be based on assumptions about an unproven past and 
an unknown future, conclusions that could be obtained with 
similar accuracy by reading tea leaves. 

Van Devender et al. (1992) state that "Hundreds, if not 
thousands, of isolated, slightly and clearly differentiated 
populations in woodlands and forests on southwestern 
mountaintops have not been described as subspecies or plant 
varieties." They then inexplicably leap to the unwarranted 
conclusion that "Under the Phylogenetic Species Concept 
(PSC) ... where species are defined on the basis of monophyl-
etic lineages, isolated populations with any discernible differ-
ences whatever are species .. ." Aside from the fact that I did 
not utilize the PSC (nor the outdated biological species con-
cept) in preparing my list, I would point out that their conclu-
sion is faulty because they neglect to mention that all phylo-
genetic approaches require allopatric, isolated, montane 
populations to have fixed, or nearly fixed characteristics (i.e., 
those that are historically informative) before they would be 
recognized. 

Van Devender et al. (1992) discuss Crotalus lepidus, al-
though it is irrelevant to my article because it did not qualify 
for my list. They correctly point out the tremendous variabil-
ity exhibited by two races (klauberi and lepidus) of this snake 
and indicate this raises the question of whether those two 
subspecies should be combined (as one race). But again, they 
inexplicably leap to the unwarranted conclusion that under 
the ESC the "two variable subspecies of C. lepidus would be  

immediately divided into 20 or 30 species with greater geo-
graphic than genetic differences!" Their conclusion is spe-
cious, because they again neglect to recognize that I require 
that taxa show differentiation at an historically informative 
(fixed, or nearly fixed) level. Obviously, few if any of the 
"complex mosaic of modestly differentiated populations [of 
Crotalus lepidus] in various habitats, rock types, and eleva-
tions" would qualify for recognition at any level. Of more 
interest is the contention by Van Devender et al. that "most of 
the populations [of Crotalus lepidus] have undoubtedly only 
been isolated 9000 years or less and are likely to be reconnected 
in the future" (italics are mine). This statement exposes major 
biases in approach by Van Devender et al., because they 
assume that most populations of this rattlesnake were con-
nected in the past and will be connected in the future, but they 
have no evidence to support either assumption. Again, prog-
nostications on the future (and guesses about the past) make 
for interesting speculation, but are hardly the stuff of objec-
tive classifications, and thus are irrelevant. If Van Devender 
et al. "guess" right, I'm sure that herpetologists of the future 
will be glad to change their classifications right along with the 
snakes. 

Much of the rest of the paper by Van Devender et al. (1992) 
discusses various topics—cladistics, phylogenetic systemat-
ics, fossil record, biogeography, adaptive responses to geo-
logic events, Pleistocene climates, the age of taxa, evolution 
through geologic time using as examples numerous taxa that 
I did not address in my list—but these topics are irrelevant to 
my list. For example, they state that "subspecies in wide-
spread continental species are more likely to be millions of 
years old than to have formed in response to the most recent 
glacial/interglacial climatic cycles," even though they have 
no hard evidence of this to use in evaluating my list, and even 
though it has no bearing on classification using the ESC. 
Actually, it matters not one whit whether a taxon differenti-
ated 10 million years ago or 10,000 years ago; if it is allopatric 
and diagnosable, it has its own evolutionary fate, and using 
the ESC, it is a good species. This is a conservative classifica-
tion, and one that does not brook the abuses of the radical 
subspecific assignments that occurred during the middle part 
of this century. Van Devender et al. state that "Barring other 
information, [Drymarchon] erebennus could be the living an-
cestor of [Drymarchon] couperi." On the contrary, there is no 
reason to suppose that couperi might not be primitive in many 
ways with respect to erebennus—to do so assumes a model of 
"centrifugal" isolation and differentiation that is hardly sup-
ported by historical analyses. But whatever taxon is the 
presumed nearest living relative, that relationship has no 
bearing on the specific status of the allopatric Drymarchon 
couperi, any more than between less controversial species 
pairs like Bufo retiformis and B. debilis. 

Van Devender et al. (1992) state that "The subspecies 
concept has been very useful in describing patterns of varia-
tion within species." I agree that it has been useful in describ-
ing variation, but it has also been so abused and twisted over 
the last 75 years to create so many unnatural relationships in 
herpetology that it is worthless as a scientific tool and its use 
is now restricted almost entirely to herpetoculturists who 
wish to discuss organismal pattern-classes rather than his-
torical entities. Assignment of subspecific names to distinc-
tive allopatric populations is pretty radical taxonomy, at least 
in an age when a salamander once thought to be a single wide-
ranging species can be shown, conservatively, to comprise 13 
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genetically distinct species (Highton et al. 1989). Van Devender 
et al. again completely misinterpret the use of the ESC when 
they state that "Lampropeltis would change from a genus with 
six species with various numbers of subspecies to over 50 
species." Even the most casual reading of my article and that 
of Frost and Hillis (1990) would reveal that the ESC requires 
much more objectivity and rigor in studies of historical analy-
sis and geographic variation than has ever been applied to 
that poorly understood genus in the past. 

Van Devender et al. (1992) conclude with some statements 
such as "The new 'species' proposed by Collins reflect a 
methodology that cannot separate subspecies from species." 
To the contrary, the ESC can indeed define the difference (Van 
Devender et al. just don't like the results), and my article 
reveals a lot of ill-defined subspecies and either replaces them 
with a list of properly and rigorously defined species, or 
shows them to be invalid at any level. Put simply, the ESC just 
defines species differently and conservatively (using evi-
dence instead of assumption). Finally, Van Devender et al. 
conclude that "a thorough analysis of a taxon with docu-
mented evidence should precede any proposed taxonomic 
change." This statement apparently calls into question the 
original descriptions of all the taxa on my list. I correctly 
assumed such an analysis was already done for each of those 
taxa, otherwise none of them would qualify for recognition at 
any level. So I encourage readers to not bother with another 
data analysis, just go back and read the original descriptions. 
If you do so, it will be obvious that you are dealing either with 
a distinct species or with a population that does not deserve 
recognition at any level. 

MONTANUCCI 

Montanucci (1992) states that "the subspecies concept has 
been abused, that cases of character discordance, polytypic 
characters, and smooth clinal variation have limited its appli-
cation ... and that some subspecies are, in fact, good 'biologi-
cal' or evolutionary species." Unfortunately, the now out-
dated biological species concept has nothing to do with the 
ESC, the latter of which was used to prepare my list of 55 taxa. 
Thus I reject that linkage by Montanucci, but certainly agree 
with the rest of his statement. However, he goes on to say that 
"These variational patterns, in most cases, lend themselves to 
recognition of geographical subdivisions," and with this I 
disagree. Some subspecies have been described as the distinc-
tive extremes of clinal variation, but the concept has also been 
stretched to create such unnatural subspecific assemblages as 
Lampropeltis triangulum (with 25 races from New England to 
northern South America—this complex actually contains at 
least four species), Thamnophis sirtalis (with 11 races from the 
Atlantic to the Pacific coasts of North America—this complex 
contains at least two species), and Ensatina eschscholtzii (with 
7 distinctive races that badly need re-evaluation). Too often 
this has been the case, and my list is the opening salvo (at least 
outside of the journals Systematic Zoology and Cladistics where 
this view has been predominant for some time) in an attempt 
to correct the improper application of the subspecies concept 
so prevalent during the middle part of this century. The use 
of subspecies in major herpetological field guides is an his-
torical anomaly that is on the wane (see Collins 1990: Table 3), 
and very few new subspecies have been described from the 
United States (only one in the three major English-language 
herpetological journals in the last quarter of a century). To all  

this add the elimination of the use of subspecific names in 
many of the major herpetological preserved collections in this 
country (e.g., The University of Kansas Museum of Natural 
History), and it becomes clear that the current unnatural 
assemblage of subspecies listed in Collins (1990) has fallen 
into disfavor and is being widely ignored. Montanucci's 
contention to the contrary, my position is quite tenable. And 
my list should serve to show how poorly understood the 
North American herpetofauna is in terms of relationships 
and geographic variation. 

Montanucci (1992) justifies the retention and use of subspe-
cies by referring to them as a common early stage in the 
speciation process and by implying that using a trinomial 
calls attention to a distinctive population. This view rests on 
a particular model of evolution that has been largely replaced. 
I contend that a large number of the subspecies listed in 
Collins (1990) would not survive modern analysis. Thus, my 
recent list (Collins 1991), which was prepared without testing 
the validity of the subspecies in question, is certain to contain 
"taxa" that do not merit taxonomic recognition at any level. 
Indeed, Van Devender et al. (1992) reveal the first of these 
insignificant variations when they imply that Lampropeltis 
pyromelana infralabialis is only statistically differentiated. Thus, 
L. p. infralabialis obviously does not deserve recognition at any 
level. These statistically defined populations, when inflated 
with a trinomial, cause taxonomic distraction and misinter-
pretation, and undermine the credibility of other taxa that 
have evolutionary significance. 

Montanucci (1992) states that my "proposed taxonomic 
arrangement is no less arbitrary than the existing taxonomy." 
That is false. My proposed taxonomy applies a far more 
rigorous standard to the 55 taxa and at least represents an 
attempt to be logically consistent with history. After all of the 
only statistically differentiated variations (that is, where av-
erage difference can be discussed without appeal to evolu-
tionary novelties) are exposed and relegated to the synonymy 
of other populations, my proposed list establishes the most 
conservative taxonomic arrangement, based on logic and 
evidence, with none of the assumptions of relationship that 
resulted in the radical and anomalous taxonomy of the past. 

Montanucci (1992) points out that the proximity between 
the allopatric populations which I elevated to species is 
variable. I agree, but this has no bearing on their evolutionary 
fate—it does not matter whether they are separated by 12 
inches or 3,000 miles, provided there is no effective gene 
exchange and they are diagnosable. He also states that the 
distributional gaps (presumably those shown in Stebbins 
1985, and Conant and Collins 1991) may not be real, but until 
proven otherwise by discovery of new records, that is specu-
lation and has no bearing on the situation. Montanucci also 
states that distributional boundaries of species are not static, 
but exceedingly dynamic. I question this for amphibians and 
reptiles in North America. There have been some spectacular 
range expansions among North American fishes (e.g., the 
spread of Gambusia), mammals (e.g., the northward migra-
tion of armadillos), and birds (the westward expansion of 
eastern species due to increasing numbers of forests in for-
merly treeless regions such as the Great Plains), but I know of 
no comparable examples among our native herpetofauna. 
Reptiles and amphibians are a comparatively sedentary lot, 
and I think that most of the distributional gaps in Stebbins 
(1985) and Conant and Collins (1991) reflect reality, give or 
take a few miles, and are not an artifact of collecting. 
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Montanucci (1992) (as do Van Devender et al. 1992) puts 
forth the arguments that allopatric populations may, through 
time, come back into contact, and also that the level of 
morphological distinctness amongst populations is variable. 
I agree, but both are irrelevant to my proposed list. As stated 
above, a population is either diagnosable, or it is not. If so, and 
it is allopatric (or allochronic), it is a species, the most conser-
vative conclusion that can be reached. If not, it does not merit 
recognition as a subspecies, and I again contend that a num-
ber of the subspecies listed in Collins (1990) would not 
survive investigation, nor would a number of them in my 
recent list (Collins 1991). 

Finally, Montanucci (1992) suggests the herpetological 
community review my list on a case by case basis, and I find 
that agreeable, but if they do, it must be by the same criteria 
that I used in making that list. If a minimal standard of 
diagnosis and historical independence is applied to each of 
them, we will see a good number recognized as full species 
while the remainder will be relegated to synonymy, and the 
herpetological biodiversity of North America will be clari-
fied. And, seriously, if we are trying to talk about taxic 
diversity, wouldn't this give us a better measure than the 
Rube Goldberg classification we have had to put up with for 
so long? It does not take long and laborious research to 
evaluate such populations as in my list. The data, if any, are 
already published in the original descriptions. Historical 
inertia should not again be allowed to camouflage the am-
phibian and reptilian diversity of North America. 

SUMMARY 

The viewpoints of Van Devender et al. (1992) and 
Montanucci (1992) are based on the outmoded biological 
species concept and are irrelevant when evaluating my list, 
because I used the Evolutionary (historical) Species Concept 
alone to define allopatric populations that had long been held 
to be morphologically distinct. Because Van Devender et al. 
(1992) and Montanucci (1992) are wedded to an outmoded 
concept, they want to keep allopatric, undiagnosable popula-
tions as subspecies, but are against specific recognition of 
allopatric, diagnosable populations that deserve such status. 
I disagree with them both and reject the biological species 
concept, and again recommend that the herpetological com-
munity adopt my list (Collins 1991). If nothing else, adopting 
it will set in motion a process whereby the real entities in 
nature are recognized and those that are inventions will be 
cast aside. 
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Species In Contemporary Herpetology: 
Comments On Phylogenetic Inference 

And Taxonomy 

We thank Robert Hansen, editor of Herpetological Review, 
for allowing us to comment on the criticisms directed at 
Collins (1991) specifically, and at current systematic theory 
and practice generally, which appeared in the previous issue 
of this journal (vol. 23, no. 1). Before responding to specific 
criticisms we will make some general comments regarding 
this controversy. 

The larger issue in this interchange is not species or subspe-
cies taxonomy; it is that a phylogenetic (= historical) philoso-
phy has replaced the earlier nonhistorical philosophy of 
systematics. Because the biggest paradigm shift in systemat-
ics in the last 140 years has occurred during the last two 
decades few systematists now defend the philosophy or 
methods of phenetics or evolutionary systematics. (Note that 
"evolutionary systematics" is a label for a particular view-
point that is preoccupied with "biological" species and not 
evolutionary history.) For philosophical and evidential rea-
sons the clock will not be turned back to the days when 
classifications were based on overall similarity (either genetic 
or morphological) or interbreeding (whether actual or poten-
tial) rather than on evolutionary (= historical) relationships. 

Although a detailed discussion of the "species contro-
versy" is beyond the scope of this reply, it should be noted 
that the "species problem" persists because it is really several 
controversies (Kluge 1990: 417). First, there is confusion 
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between the ontological status (i.e., the real nature) of species 
and how to recognize species practically. While most system-
atists might be more comfortable formulating diagnoses and 
dichotomous keys, deciding what they are attempting to 
discover must logically precede how they search for these 
items. Second, there is disagreement over the role of species 
in evolutionary-ecological theory. Some biologists treat spe-
cies as epiphenomena (e.g., Damuth 1985), while others con-
sider species to be participants per se in processes (e.g., Mayr 
and Ashlock 1991: 26). Third, there is disagreement over the 
taxonomic treatment of biparental and uniparental organ-
isms. Obviously, the two kinds of organisms cannot be judged 
in the same way if the criterion of interbreeding is part of the 
species definition. And fourth, there is confusion over the 
application of the concept of monophyly to species. Most of 
Collins' critics make arguments typical of the first contro-
versy, but some of the assumptions they make are related to 
the second. 

The underlying presumption made by several of the critics 
is that the "biological species concept" (e.g., Mayr 1942) has 
been, and continues to be, the monolithic view of system-
atists. However, several of Mayr's own contemporaries (e.g., 
Blackwelder 1962; Wilson and Brown 1953) found serious 
problems with the application and underlying philosophy of 
that particular species definition and it never became popular 
in botanical or entomological circles. Even in disciplines in 
which the "biological" species concept did become popular it 
has been challenged, such as in ornithology (McKitrick and 
Zink 1988) and herpetology (Frost and Hillis 1990). The 
primary problem that phylogeneticists have with the concept 
of "biological species" is that it is not historical (i.e., it is 
"nondimensional" [Mayr 1942, 1963]) and that classifications 
based on reproductive compatibility are often inconsistent 
with the recovered history of evolution. Rosen (1978), Hillis 
(1988), and McKitrick and Zink (1988) have documented 
examples of poor correlation of reproductive compatibility 
with phylogenetic history in fishes, frogs, and birds. The 
incongruence is thought to be even more widespread in 
plants (e.g., Grant 1981). As a result of this incongruence and 
the failure to document that species are direct players in 
evolutionary processes, most systematists (and other evolu-
tionary biologists) who have followed the controversies have 
come to the conclusion that the "biological species" of Mayr 
has no special role in the study of phylogenetic patterns or 
evolutionary-ecological processes. Also, it has become clear 
that although systematists can recover the history of evolu-
tion with some accuracy, the logical techniques that allow this 
recovery are unrelated to the existence of potentially inter-
breeding populations. 

Some may argue that reproductive compatibility among 
allopatric populations is of fundamental interest to evolu-
tionary biologists and that knowledge of the potential to 
interbreed has improved our understanding of the historical 
pattern of evolution. However, these advocates must answer 
what is fundamental about this, and in what pattern or 
process theories of evolution is potential important. Further, 
what is so fundamental about "species" identified on the 
basis of potential interbreeding that to preserve them we should 
distort or reject classifications that reflect evolutionary his-
tory? 

The historically coherent views of species that have sup-
planted the nonhistorical (= nondimensional) view were 
discussed recently by Frost and Hillis (1990) and Kluge (1990)  

so they will not be considered in detail here. What has been 
generally agreed upon by most phylogeneticists is that spe-
cies are the largest lineages that lack long-term internal cla-
distic structure and that species have something analogous to 
ontogenies, which is organismal character evolution. Fur-
ther, because there is no particular level of organismal char-
acter differentiation or reproductive isolation that is perfectly 
indicative of the reality or histories of lineages, species can be 
difficult to discover. Although most phylogeneticists agree 
that species are lineages, a consensus has not been reached as 
to how inclusive the recovered entities should be that we 
hypothesize to be lineages (e.g., compare Donoghue 1985, to 
Frost and Hillis 1990, and Kluge 1990). In practice, however, 
entities considered to be species in a phylogenetic context are 
often smaller than hypothesized "biological" species. How-
ever, contrary to the apocalyptic visions of some (e.g., Van 
Devender et al. 1992), the application of phylogenetic phi-
losophy and methods has not resulted in the unrestrained 
naming of all allopatric populations. 

Although "biological" species are defined on the basis of 
reproductive compatibility, the reality of lineages does not 
turn on the basis of allopatry, diagnostic features, intrinsic 
reproductive closure, or the presence of humans to delimit 
them. Species are real entities rather than convenience con-
structions, so there seems to be no way to avoid their inherent 
slipperiness. That is, there is no way to avoid the inherent 
difficulty of analyzing real data. Because intrinsic reproduc-
tive closure is the rule for identifying "biological" species, it 
might seem useful to have analogous standards for recogniz-
ing lineages as binominals (Highton 1989, or Smith 1990). 
However, there is no reason to assume that we should be able 
to recover all lineages, so any recognition rule would neces-
sarily be arrived at by pact rather than by discovery. 

However, it should be difficult to retrieve historical pat-
terns below the level of species (bisexual) (except for clonally 
inherited portions of the genome such as mitochondrial DNA) 
because we expect historical reticulation of populations below 
that level. We know that as the species level is approached 
evidence for distinguishing lineages becomes more ambigu-
ous (Arnold 1981), particularly when dealing with such kinds 
of data as allozyme frequencies (see Crother 1990, and Gaines 
et al. 1978). Therefore, even when confronted with a plethora 
of statistically identifiable local populations, the lack of re-
coverable historical structure among them indicates to most 
phylogeneticists that the level of species has been reached. 
However, even if we do occasionally slip below the level at 
which we are aiming (i.e., if the populations that we mistak-
enly call species will reconnect and genetically swamp each 
other in the future), this might give us additional information 
about the history of evolution, which is really our primary 
objective. Even so, errors of species identification are not 
limited to attempts to discern lineages, and, indeed, also seem 
characteristic of the search for "biological" species. 

Regardless of continuing philosophical and operational 
controversies, the action of Collins in recognizing as species 
the allopatric, differentiated (at least enough that previous 
taxonomists thought they were recognizable) populations of 
amphibians and reptiles in the United States is in step with 
most recent discussion of species (e.g., de Queiroz and 
Donoghue 1988; Eldredge 1985; Eldredge and Cracraft 1980; 
Frost and Hillis 1990; Kluge 1990; Wiley 1978, 1980). Al-
though we have some misgivings about promoting taxo-
nomic innovation not based on specific discussion of evi- 
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dence, we feel strongly that the time has arrived to move 
away from nonhistorical (= nonevolutionary) classifications 
and toward classifications that reflect what we can recover of 
evolutionary history. That a translation from a nonhistorical 
to a historical taxonomy cannot be made totally without error 
is little reason to avoid the change. There is no special re-
vealed truth in traditional taxonomy and there are good 
reasons to think that traditional practices can hinder progress. 
Also, we do ourselves little good in continuing to base classi-
fications on predictions of the future of evolution (i.e., that 
differentiated populations will reconnect). Regardless of our 
ability to reconstruct the pasts of lineages, we can never know 
their futures. Only where laws of nature apply is it reasonable 
to make such kinds of predictions. 

The issue of "subspecies" is not whether they are useful as 
"pattern classes" for the vague generalities of casual discus-
sion, but whether subspecies are discoverable items (i.e., 
temporarily isolated sublineages) or invented (in which case 
they are simply artifacts of idealizing diagnoses to fit our 
notions of process). If they are discoverable, then they clearly 
are elements of evolutionary biology; if they are invented 
they are an impediment to the formulation of historical 
hypotheses. Within the historical context of phylogenetic 
inference the use of subspecies (= temporarily isolated sub-
lineages; not "incipient" lineages) is severely restricted. This 
is because identifying a sublineage requires the same kind of 
evidence for recognizing a lineage, not less, and also requires 
the additional assumption that the sublineages will reconnect 
in the future to reconstitute the lineage. That is, not only does 
one have to supply evidence that the sublineage in some 
diagnostic sense is "apart," one must supply evidence of its 
phylogenetic closeness to some other sublineage, and pro-
vide evidence that they will become confluent in the future 
(i.e., that they are really subunits of some larger evolving 
lineage and not lineages themselves). As mentioned previ-
ously, no theoretical justification exists for such predictions. 
Nevertheless, even within traditional practice the use of 
subspecies is problematic. When considering the papers by 
Collins' critics and their views on traditional subspecies 
application, bear in mind the following quotations from Mayr 
(1982): 

"Hence, it became clear that the subspecies was not a 
concept of evolutionary biology but simply a handle of conve-
nience for the clerical work of the museum curator. The 
subspecies was likewise found deficient when studied as the 
adaptive response to local environmental conditions. During 
the study of clines, workers found the more-or-less arbitrarily 
determined subspecies borders to be often more of a hin-
drance than a help . ." (p. 594). 

"Today, however, the primary use of subspecies is as a 
sorting device in collections, that is as an index to populations 
that differ from each other 'taxonomically."' (p. 595). 

By "taxonomically" Mayr meant that "subspecies" desig-
nation is heuristic and refers both to items that are discovered 
(elements of evolutionary biology; entities we would con-
sider to be evolutionary species) or invented (not elements of 
evolutionary biology; items excluded from historical classifi-
cations). Based on our collective experience of curating large 
herpetological collections, we have found only two clerical 
uses for the subspecies category, both of arguable value: (1) 
trinominals (particularly those representing diagnosable al-
lopatric or parapatric populations) often turn out to be spe- 

cies under any popular definition of that term, so it is fre-
quently easier to retain preexisting trinominals on jar labels 
than reidentify and rebottle specimens when taxonomic revi-
sions are made; and (2) trinominals can allow us to set aside 
controversies over whether one or two species are involved 
within some binominals. However, particularly for North 
American taxa, subspecies designations more frequently make 
for curatorial hassles, technician make-work, and misinfor-
mation for uncritical collection users. For these reasons many 
collections have either abandoned the use of trinominals or 
severely restrict their use (e.g., American Museum of Natural 
History, Natural History Museum of Los Angeles County, 
University of Arizona, University of Kansas, and University 
of Michigan). 

Secondarily, having trinominals do double-duty in tradi-
tional taxonomy has been detrimental to communication and 
therefore science. They have been used to aggregate evolu-
tionarily independent lineages into one binominal on the 
basis of inferred potential to interbreed and they have been 
used as nonhistorical geographically continuous convenience 
classes so that morphological generalities could be idealized 
(the trinominal usually illustrating one or two geographically 
variable features at the cost of ignoring other geographically 
incongruent trends). The possibility of any scientific generali-
zations about "subspecies" is precluded by this confusion of 
definitions. For example, in the current subspecific taxonomy 
of Crotaphytus (Axtell and Montanucci 1977; Ingram and 
Tanner 1971; Montanucci et al. 1975; Sanborn and Loomis 
1979; Smith and Tanner 1972) the mixture of evolutionary 
species (bicinctores [variably considered a binominal], vesti-
gium, insularis, and likely nebrius) with convenience inven-
tions (auriceps, baileyi, collaris, and fuscus) renders the scien-
tific utility of these trinominals minimal without specific 
information about particular taxa. Note that if "subspecies" 
in the "biological species" sense really had anything to do 
with that concept of species, taxonomists trying to apply the 
concept of "biological" species would require that subspecies 
be recognized on the basis of developing reproductive incom-
patibility, i.e., that the populations designated "subspecies" 
were demonstrably undergoing "speciation." One hears the 
claim that "subspecies" (particularly allopatric ones) are in-
cipient "biological" species (e.g., Mayr 1982), but the data to 
support this notion (i.e., demonstration of partial reproduc-
tive isolation) are rarely produced, largely because in tradi-
tional taxonomic practice morphological differentiation and 
the development of intrinsic reproductive isolation are fre-
quently conflated (Larson 1989). Traditional subspecies rec-
ognition rests on notions that are unrelated to the biological 
species concept. That is, the "multidimensional" species con-
cept (the operational aspect of the "biological" species con-
cept wherein potential "biological" species are divined on the 
basis of overall similarity) really is an uncomfortable mixture 
of the "nondimensional" species concept (the theoretical 
aspect of the "biological species concept") with pre-1940's 
taxonomic practice. Even if one thought that "biological 
species" were acceptable and useful, it would seem that fifty 
years after the formulation of the notion of "nondimensional" 
species it would be time to jettison a notion of "subspecies" 
that is unrelated to the development of intrinsic reproductive 
closure, the only measure of "biological" species. 

So, for the reasons discussed above, we think that Collins' 
paper is just the stimulus that herpetologists need to take up 
seriously the issues of species discovery, phylogenetic infer- 

48 
	

Herpetological Review 23(2), 1992 



ence, and the development of classifications that are logically 
consistent with recovered history. With respect to the social 
inertia that Collins' note has uncovered, we are less dismayed 
that so many herpetologists would use and promote the use 
of subspecies than we are that they would concomitantly 
object when these nominal taxa are expected to measure up to 
being elements of evolutionary biology. 

Collins' use of allopatric distribution and morphological 
distinctness may be criticized because those data are not as 
refined as we might like. However, they do constitute evi-
dence, and to ignore such is to be nonscientific. Collins has 
merely noted those allopatric populations that previous tax-
onomists have regarded as distinctive enough to warrant 
names and taken that as evidence that the populations are on 
unique phylogenetic trajectories. If workers have disagree-
ments with the published evidence (e.g., with the diagnoses 
supporting the distinction of allopatric populations and the 
concomitant hypotheses of their ontological status) then they 
should publish corrections, regardless of the rank of the 
taxon. However, although the older "polytypic" species clas-
sifications have tradition on their side, most recent studies 
(e.g., Highton 1989, on Plethodon; or Platz 1989, on Pseudacris) 
suggest that species, even "biological" species, are generally 
considerably smaller geographically and less variable than 
once supposed. Moreover, it is rare that evidence has been 
presented to support the historical propinquity of allopatric 
subspecies. So, tradition aside, it seems that we would be 
better served by scientifically more conservative classifica-
tions (i.e., ones making fewer claims of relationship) than 
those in general use now. 

We agree that the wholesale recognition of allopatric but 
occasionally erroneously diagnosed populations will cause 
some nominal taxa that have either ambiguous or no eviden-
tial support to be recognized as binominals. We find it reveal-
ing that most trinominals appear to have been accepted 
uncritically and used broadly, and only the hypothesis that 
many are species has elicited any recent scientific interest in 
them. This change in Linnaean rank, however, does not 
change the fact that these nominal taxa are no more prob-
lematical now than they were as nominal subspecies. Collins' 
paper may have missed the mark with respect to a number of 
particulars (e.g., in the unexplained [and spotty] retention of 
apparently arbitrary subspecies in some binominals such as 
Rana capito and in the omission of some well-differentiated 
species such as in Ulna), but he merely applied existing evi-
dence to a field that has otherwise been stultified by tradition 
and a desire for stability even when this might promote 
misinformation about evolutionary history. 

Unfortunately, phylogenetics (= cladistics) and its under-
lying philosophy are not accurately portrayed by Collins' 
critics, particularly by Van Devender et al. (1992). Because it 
is the basis for most recent systematic work and for the 
current revolution in evolutionary-ecological biology (Brooks 
and McLennan 1991), herpetologists would be well advised 
to become familiar with phylogenetic inference. To do so will 
obviate almost all of the concerns addressed by these authors. 

REPLIES To INDIVIDUAL CRITICS 

Reply to Grobman (1992).—We think that Grobman's (1984) 
erection of a number of arbitrarily delimited "subspecies" of 
Opheodrys aestivus has been largely ignored by the herpeto-
logical community for sound reasons. Although we encour- 

age the study of geographic variation as a vehicle for discov-
ering historical entities, Grobman's infraspecific taxonomy of 
Opheodrys aestivus is illustrative only of the arbitrary delimi-
tation of nonhistorical taxa and the moribund 75% rule of 
subspecies distinction. Activities of fundamentally different 
kinds, invention and discovery, are not distinguished by 
Grobman in his infraspecific taxonomy. Indeed, Grobman 
never suggested that his defined races were (or had been) 
historically independent entities at all, and certainly not 
subspecies in any historical use of the term. Therefore, because 
his taxonomy does not tell us about historical lineages, his 
trinominals are clearly not elements of evolutionary biology. 
Grobman's raw data might have helped discern historical 
entities, but unfortunately those data were presented in such 
a way as to presuppose the existence of his nominal subspe-
cies, with no formal discussion of the broadness or narrow-
ness of intergrade zones, no detailed documentation of 
species-wide geographical trends or homogeneity of popu-
lations, nor any discussion of what the patterns he discov-
ered might mean historically. 

That Collins (1990) and Conant and Collins (1991) did not 
include these nominal subspecies but did include other arbi-
trary races (e.g., several in Coluber constrictor and Lampropeltis 
getula) does not mean that they should have included 
Grobman's nominal races. It means that there still are many 
other arbitrarily delimited races that need to be addressed by 
taxonomists and removed from field guides. Further, field 
guides and checklists, as useful as they are, are not arbiters of 
anything, and, more often than not, merely reflect the social 
conservatism of the community rather than the evidential 
conservatism of scientific inquiry. That systematists gener-
ally have not accepted Grobman's trinominals reflects that 
they represent a taxonomic tradition that has been discarded, 
even by most nontheoretical systematists. 

Reply to Lazell (1992).—We agree with Lazell that herpe-
tologists, like other biologists, must become informed about 
what the species controversy is, and judge for themselves the 
merits of each taxonomic change suggested, rather than just 
blindly accept all proposals. However, Lazell should know 
that acceptance of taxonomic novelty rests on published 
evidence and philosophical argumentation rather than on the 
popularity of the animals. For instance, his repeated assertion 
that Thamnophis is a synonym of Natrix (Lazell 1972, 1976, 
1989a, b) has not been accepted because the preponderance of 
evidence (Lawson 1986; McDowell 1961; Rossman and Eberle 
1977) shows that at least eight other genera of snakes (includ-
ing Storeria, which Lazell 1989b, retains as distinct) are more 
closely related to Thamnophis than is Natrix. Similarly, there 
has been no acceptance of his contention that Brachylophus is 
a synonym of Iguana (Lazell 1973, 1989c) because the prepon-
derance of the evidence shows that there are five other genera 
of iguanid lizards (including Sauromalus [chuckwallas] and 
Amblyrhynchus [marine iguanas]) that are more closely re-
lated to Iguana than is Brachylophus (de Queiroz 1987; Norell 
and de Queiroz 1991). 

We agree with Lazell that considerable work remains to be 
done to retrieve the historical patterns among taxa of amphib-
ians and reptiles, and that any classification suggested is only 
as good as the evidence that has been presented to support it. 
Where we seem to disagree is over whether much of the 
taxonomy for polytypic amphibians and reptiles has much in 
the way of critical support, or whether it has just been anointed 
by tradition. 
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Response to Montanucci (1992).—Although Montanucci says 
that he is a strong supporter of the evolutionary species 
concept, he retains the traditional "biological" concept of 
"speciation" and wants to retain the use of nominal subspe-
cies because of their purported heuristic value. His position 
appears identical to that of Mayr (1982) and Mayr and Ashlock 
(1991), who are not supporters of the lineage species concept. 
Our objections to this approach are taken up earlier in this 
paper and in those previously published (Frost and Hillis 
1990; Kluge 1990). 

We do not understand the reason for Montanucci's appeal 
to tradition (the widespread use of subspecies in field guides 
and other literature) to support the use of trinominals. This 
has nothing to do with scientific discourse. We do not agree 
with Montanucci's assertion that Collins did not provide 
evidence for the previous paradigm being outmoded. We 
suggest that his literature citation to Frost and Hillis (1990) 
accomplished that. Contrary to Montanucci's statement that 
use of "subspecies" is a practice that continues to be well 
thought of, he will have to explain why the naming of subspe-
cies has become so uncommon relative to practice twenty 
years ago. Neither do we accept his assertion of the overriding 
utility of trinominals, which is obviated not only by evidential 
limitations but by definitional ambiguity (see our earlier 
discussion and example of Crotaphytus taxonomy). Addi-
tionally, Montanucci's citation of Wiley's (1981) models of 
speciation in support of subspecies is spurious; Wiley specifi-
cally abjured the "biological" species concept and its atten-
dant subspecies concept, and he still does (E. 0. Wiley, pers. 
comm.). 

Although we agree with Montanucci that the evidence for 
the recognition of the binominals recognized by Collins var-
ies (although we think that Montanucci's number of 32-38 
being undiagnosable is too high), the reality of lineages does 
not depend on any particular level of organismal differentia-
tion. We worry that Montanucci is confounding a notion of 
"lineageness" with organismal morphological distinctive-
ness, much as morphological divergence has been confounded 
with the development of intrinsic reproductive closure by 
many traditional taxonomists (Larson 1989). Montanucci does 
not seem to be bothered that this "problem" is also evident 
among many "biological" species and certainly among tradi-
tional "subspecies." Of course, we too would be hesitant to 
recognize taxa on the basis of poorly sampled populational 
variation (at least when and where adequate sampling is 
possible). However, that allopatric subspecies have been 
recognized as distinctive enough to be named by earlier 
authors certainly renders these as hypothesized lineages, i.e., 
species. As hypotheses they are open to continued investiga-
tion and acceptance or rejection, just like hypotheses of allo-
patry. If a taxon is not diagnosable, it should have never been 
recognized as a subspecies, much less a species. 

We agree with Montanucci that, in some better world 
where evidence and hypotheses are continually reinvestigated 
and tradition has no role in science, we would want to wait for 
the problems that Collins has uncovered to be dealt with on 
a case by case basis. However, we see little evidence that 
herpetologists were aware that these are problems that need 
to be tackled. 

Reply to Van Devender, Lowe, McCrystal, and Lawler (1992).—
These authors misunderstand or misrepresent much of what 
has been written on the topics of species and phylogenetic 
inference. Additionally, they make several unwarranted  

assumptions about the evolutionary process as well as un-
supported claims—largely on the basis of "unpublished 
data"—about the plethora of binominals that would be recog-
nized under a historically coherent view of species. 

The paramount confusion that we detect in these critics' 
views is between (1) what species are, and (2) how these are 
identified. The identification and ranking rule of "actually or 
potentially interbreeding populations" (the biological spe-
cies concept) does not tell us that polytypic species composed 
of allopatric subspecies are evolutionary entities. It merely 
says that the constituent subspecies share a characteristic 
(reproductive compatibility) that logically must be a primi-
tive feature, and is therefore uninformative phylogenetically. 
That is, there is no necessary relation between Van Devender 
et al.'s definition of "conspecific" and their definition of 
"relationship" (which they consider synonymous with "ge-
netic similarity"—see below). Even though Van Devender et 
al. have levelled the accusation (pp. 10-11) that species have 
been redefined as lineages to make life easier for phylogeneti-
cists, the issue is not ease of application; it is whether we 
should make exceptions to a taxonomy designed to reflect 
evolutionary history in order to preserve "potential" entities 
and traditional notions about "kinds" of organisms. 

With respect to these authors equating "relationship" with 
genetic similarity (p. 12) rather than evolutionary (= histori-
cal) relationship, there is considerable evidence that their 
definition of relationship is incompatible with some of their 
other beliefs. Genetic similarity and "speciation" (by their 
definition, development of intrinsic isolating mechanisms) 
are poorly correlated in many cases, such as is demonstrated 
by the observation that some Mexican populations of Amby-
stoma tigrinum are genetically more similar to A. dumerilii (a 
morphologically and reproductively distinctive species) than 
to some other Mexican populations of A. tigrinum (Shaffer 
1984). Moreover, it seems incautious for Van Devender et al. 
to presume that assessing a few morphological characteristics 
(some of which, like ventral and subcaudal counts, can show 
strong epigenetic effects) is a good way to measure genetic 
similarity. 

Van Devender et al. (pp. 11-12) supply a number of ex-
amples where phylogeneticists, if they were privy to unpub-
lished data, would be forced to arrive at taxonomic conclu-
sions that Van Devender et al. consider unacceptable. Their 
statements aside, we would have to evaluate their data to see 
if any historical structure were recoverable and/or the popu-
lations of snakes that they address met some evidentially 
unambiguous level of diagnosis before we would agree with 
their undocumented assertion that recognition of many spe-
cies is consistent with the data. It would be interesting if they 
could rigorously diagnose the different populations of Crotalus 
lepidus in Texas without appeal to frequency data or casual 
discordant trends. More informative would be any historical 
patterns that might be discovered. We would have hoped that 
as biologists interested in the history and biogeography of 
southwestern North America that this would have been their 
primary preoccupation, rather than maintaining traditional 
practices that impede recovering evolutionary history. Ironi-
cally, Van Devender et al. criticize phylogeneticists (p. 13) for 
using "fixed" characteristics for taxon recognition (see be-
low) and then apparently assume that phylogeneticists would 
use some lesser evidential requirement in order to validate 
their apocalyptic vision of the "breakup" of Crotalus lepidus. 

The discussion of Lampropeltis mexicana group taxonomy 

50 	 Herpetological Review 23(2), 1992 



shows an unwillingness of Van Devender et al. to follow their 
own underlying philosophy when it requires the taxonomic 
"lumping" of well-marked species. It is well-known in herpe-
toculture circles that crossing of L. triangulum-group taxa with 
other Lampropeltis "tricolors" requires behavioral manipula-
tion to overcome premating isolating mechanisms. However, 
it is also well-known that such premating isolating mecha-
nisms (or postmating isolating mechanisms) are either poorly 
developed and insufficient ("incipient") or do not exist be-
tween L. alterna, L. mexicana, L. pyromelana, L. ruthveni, and L. 
zonata (Garstka 1982; Frank Retes and Ernie Wagner, pers. 
comm.). It has been argued that captive breeding is not a 
legitimate means of testing for the presence of pre- or post-
mating isolating mechanisms. However, wholesale rejection 
of data from captive breeding renders hollow the claim that 
potential to interbreed is the touchstone of species-level tax-
onomy. Inasmuch as Van Devender et al. use evidence from 
captive breeding (Garstka 1982; and reporting that L. alterna 
breeds freely in captivity with L. mexicana) to support their 
taxonomic views, they should not stop with synonymizing L. 
alterna with L. mexicana; they should consider L. alterna, L. 
mexicana, L. pyromelana, L. ruthveni, and L. zonata to be repre-
sentatives of a more extensive L. zonata. 

The listing by Van Devender et al. of particular subspecies 
with associated biomes is illustrative of an approach to phy-
logenetic inference and biogeography that we reject as lack-
ing rigor. To cite some examples (and using their classifica-
tion), the characterization of Lampropeltis g. splendida as a Great 
Plains form is obviated by the central Great Plains distribu-
tion of L. getula being an intergrade zone between L. g. splendida 
and L. g. holbrooki (L. g. nigrita, L. g. splendida, L. g. holbrooki, and 
L. g. nigra likely intergrading insensibly for the entire length 
of their combined distributions [data from Blaney 1977]). 
Another subspecies that they characterize as being a Great 
Plains race, Lampropeltis triangulum gentilis, does not overlap 
"pure" L. getula splendida, but only the L. g. splendida X L. g. 
holbrooki "intergrade" zone, and when the distribution of 
another of their Great Plains subspecies, Crotalus v. viridis, is 
taken into account, it becomes unclear what the geographic 
and evolutionary commonalities are that Van Devender et al. 
think are so obvious. The presence of only one of these 
"subspecies" (L. t. gentilis) is limited to the Great Plains so it 
seems that the generalities about geography and "adaptive 
response" made by Van Devender et al. are as imprecise as 
their systematic generalities. Van Devender et al. imply that 
the underlying cause of the evolution of these nominal sub-
species is the "Great Plains." Would not their implied hypoth-
esis of the evolution of these "subspecies" be more compel-
ling if the "entities" hypothesized to have had a shared cause 
of origin had congruent distributions and congruent phylog-
enies? In fact, would not it be best if the "entities" that they 
were discussing were actually entities, rather than conve-
nience inventions? In effect, they run into the same problem 
as do those who want to treat nominal biomes as if they were 
entities, rather than convenience inventions. In this vein, 
what does "mainland Mexico Sonoran Desert" mean ecologi-
cally and "adaptively" with respect to Masticophis flagellum 
cingulum (an arbitrarily defined pattern class [data from 
Wilson 1970] which is found from lower Sonoran desert to 
mesquite desert-grassland to Sinaloan thornscrub)? The 
characterization of Crotalus viridis cerberus as a "Mediterra-
nean chaparral" element ignores the wide distribution of this 
snake in the Transition and Canadian Zones of Arizona  

(Lowe et al. 1986). Additionally, we find the implied hypoth-
esis of a Miocene origin (8-20 million years ago) (p. 12) of 
many Southwestern subspecies surprising in light of the 
implication by Van Devender et al. that species usually are 
readily identifiable (i.e., "usually distinctive"). Few reptiles 
from the North American midcontinental Miocene can be 
identified with any certainty to Recent species (much less 
subspecies), and frequently not beyond genus (Estes 1983; 
Robinson and Van Devender 1973). 

Van Devender et al. claim (p. 13) that phylogenetics cannot 
separate species from subspecies. Of course, this assertion 
rests on their definitions of speciation, species, and subspe-
cies, so they may be correct. However, inasmuch as they have 
not provided evidence supporting the hypothesis of incipient 
intrinsic reproductive isolation of any of their "subspecies" or 
distinguished between convenience inventions (arbitrary 
"subspecies") and lineages, we suggest that their approach is 
deficient. Proponents of "biological" species are on very shaky 
ground if they attempt to claim ease of application for their 
particular concept (Ehrlich 1961). 

The repeated assertion by Van Devender et al. that under a 
phylogenetic world view "species" can revert to "subspe-
cies" reveals their misunderstanding of the nature of evi-
dence, their confusion between the entities to be discovered 
(lineages) and the species rank in the Linnaean hierarchy, and 
their failure to distinguish between discovery and invention. 
Yes, the evidential basis for discovering species (or any taxon) 
is necessarily faulty. Mistakes are made, and with additional 
evidence (published) we revise our conclusions. This is 
hardly radical and, instead, is a central characteristic of all 
scientific inference. 

Van Devender et al. evidence several beliefs that extend 
beyond or are contrary to evidence. They state (p. 10) "the 
allopatric populations of Collins (1991) are, of course [italics 
ours], potential interbreeding populations." What data do 
they have to support this blanket assertion? They repeatedly 
claim that ancestor-descendant relationships among living 
species are more common than paired sister-taxa. Beyond our 
theoretical disagreement with this statement, they present no 
evidence that would support the notion that relatively com-
pletely primitive "ancestors" are more common than sister-
species (or that they are common at all); it has not been 
supported by the study of Coleonyx (Grismer 1988; Kluge 1975), 
pygopodids (Kluge 1976), or leopard frogs (Hillis 1988). The 
implied commonness of "speciation" by peripheral isolation 
also does not seem to be predominant. In the only phyloge-
netically controlled study known to us, Lynch (1989) found 
that among 66 cases of species pairs in fish, frogs, and birds, 
71% were explained by more-or-less equal vicariance and 
only 15% were explained by peripheral isolation. Van 
Devender et al.'s statement (p. 12), "An ancestor and its 
descendant will always have a greater genetic similarity and 
fewer character changes than paired descendants of the same 
ancestor," is another unsupported claim made for no discern-
ible reason. Their assertion (p. 12) that "the temporal coexist-
ence of ancestral species or subspecies in older habitats with 
their descendants in derived habitats is the normal state of 
affairs" rests not on data, but on unsupported notions of 
evolutionary process and a belief that biomes are integrated 
evolutionary entities rather than convenience inventions. 
Additionally, in light of the stability and antiquity of subspe-
cies (see above) claimed by Van Devender et al. (and using 
their taxonomy), why is it necessary for them to posit that 
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"stabilizing selection is very strong" to explain why Lampro-
peltis pyromelana infralabialis is similar to L. p. pyromelana, which 
they claim is only 10,000 years separated from L. p. infralabialis? 
What body of data supports their assertions of particular 
selection regimes on their other examples of Coluber and 
Drymarchon populations? From these examples and others in 
their text it is clear (regardless of the discussion of Miocene 
orogenies and Pleistocene climates and biotic communities in 
the southwestern United States) that Van Devender et al. are 
not supporting their preferred taxonomy on recovered his-
tory, but on assertions about the future of populational inter-
actions and unwarranted (or wrong) presumptions about the 
evolutionary process. 

Van Devender et al.'s statement (p. 11) that—"Reticulate 
evolution, a common evolutionary mechanism in plants, has 
occurred in many animal populations currently recognized 
as subspecies. Cladistics cannot reconstruct the phylogeny of 
groups with reticulate evolution"—disregards or misrepre-
sents the literature and evidence. Although we have noted 
(see above) that we cannot recover histories of populations 
once reticulation has obscured the trail, with regard to "sub-
species" (sense of Van Devender et al.) we know of none for 
which data support a reticulate origin rather than vicariance 
(or arbitrary christening) so we do not know how Van 
Devender et al. could have reached their conclusion. Those 
working on taxa of hybrid origin are not dealing with "sub-
species" in the sense of Van Devender et al. But, with respect 
to reticulate evolution among lineages, there are data (e.g., 
hybrid karyotypes) that can allow detection and several 
phylogeneticists (including several botanists) seem to deal 
happily with the phenomenon in their taxonomic work (e.g., 
Bremer and Wanntorp 1979; Buth 1984; Funk 1981, 1985). 
Those working on parthenogenetic lizards derived from hy-
brid origins (e.g., Wright and Lowe 1967) have certainly 
applied the rule of evidence to the problem to good effect. 
Regardless, how can reticulate evolution be studied or even 
identified except within the context of a covering phyloge-
netic hypothesis? Apparently Van Devender et al. have mis-
takenly tried to restrict phylogenetics to the construction of 
dichotomous cladograms. But, cladistics is about rigorous 
methods of inferring the history of evolution, the rule of 
evidence (not just morphological evidence as asserted by Van 
Devender et al. on p. 10), and minimizing assumptions about 
how evolution proceeds. Compare this with the casual sce-
narios and unsupported assertions offered by Van Devender 
et al. 

Finally, because this seems to be the real objective of their 
criticisms, Van Devender et al. summarize the putative logi-
cal errors of phylogenetics (= cladistics) in four points (p. 12), 
which we quote: 

1. "All characters are equally important and potentially 
species characters." Contrary to Van Devender et al.'s opin-
ion, we do not claim that there are "species characters"; we 
merely claim that all organismal characters may provide 
evidence of the history and existence of taxa. Although Van 
Devender et al. imply that there is only one "species charac-
ter," which is intrinsic reproductive closure, they also seem to 
believe that there are differences in the relative importance of 
characters to particular taxonomic levels. If species are real 
things rather than just a rank in the Linnaean hierarchy there 
is nothing that could support this assertion. 

The related claim by Van Devender et al. (p. 13) that 
phylogenetic techniques taken to discover species render the  

recovered entities typological is palpably wrong. In typology, 
membership in invented sets (nominal taxa) extends from the 
definition used for set identification regardless of tokogenetic 
(= interorganismal) relationships; there is no concern for 
discovering real entities. In phylogenetics, we attempt to 
discover entities which are difficult to apprehend and be-
cause of this the techniques that we use are conservative. 
Because of the inherent difficulty of evidence near the level of 
species, the tendency among phylogeneticists is to use "fixed" 
(= very widespread) characteristics in analysis (although 
"fixation" is clearly a methodological fiction). If anything, 
accepting the arbitrary delimitation of insensibly intergrading 
subspecies is much closer to the original tradition of typology 
than anything going on in modern systematics. 

2. "The degree of genetic similarity or divergence is irrel-
evant." As stated before, we agree with this statement inas-
much as we are not asking questions about similarity or 
divergence—we are asking questions about history. 

3. "Most ancestors [= ancestral species] are assumed to 
become extinct at the time of speciation." No one, to our 
knowledge, has ever made the claim that most species go ex-
tinct at speciation, but the issue that Van Devender et al. 
obviously are trying to get at is that many phylogeneticists 
take the position that all branching points in a phylogenetic 
tree constitute lineage originations (= speciations). This is 
hardly a fundamental principle of phylogenetics, as evi-
denced by well-known cladists who have not taken this 
position (e.g., Brooks and Wiley 1986; Wiley 1981). Neverthe-
less, we do accept it. To do otherwise requires taxonomy to 
rest on the subjective evaluation of organismal similarity 
rather than on evolutionary history. See the following point. 

4. "The most closely related species are paired descendants 
sharing their ancestor's derived characters." This point rests 
on the definitions of relationship and species that Van 
Devender et al. think are applicable. Nevertheless, lineages 
are not hydras or humans (i.e., they are not what philosophers 
refer to as interactors or replicators) so to talk about "ances-
try" of one lineage to another requires appeal to a subjective 
measure of organismal similarity rather than appeal to the 
evolutionary history of lineages. The analogy of organismal 
reproduction to lineage origination is not gestation and birth; 
it is mitosis or schizogyny. The ancestral lineage, once di-
vided, must be taken to be all of its descendant lineages, not 
just the lineage among them with the most conservative 
organismal diagnosis. However, this and the previous issue 
have no impact on the recognition of extant species, so in this 
context they are red herrings. 

In conclusion, we urge Van Devender, Lowe, McCrystal, 
and Lawler, biologists who clearly are interested in evolu-
tionary history, to not let their notions of evolutionary pro-
cess overwhelm their analyses of evolutionary pattern. We 
also invite these authors to publish the data on which so many 
of their assertions and examples rest so that the community 
can evaluate their claims. 
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TECHNIQUES 

An Efficient Marking Technique 
For Softshelled Turtles 

Ferner (1979) and Plummer (1979) summarized conven-
tional marking techniques for freshwater turtles and dis-
cussed criteria for marking and tagging. Ernst et al. (1974) 
reviewed marking techniques and proposed a coding system 
for capture/recapture studies of hardshelled turtles. The 
marking of softshelled turtles (Apalone: Trionychidae) was first 
described by Breckenridge (1955). Breckenridge utilized sev-
eral techniques (including "bolt tagging," leather punching, 
and Woodbury's [1948] ink tattooing) with varying degrees 
of success, and concluded that "notching" of the periphery of 
the shell was the only satisfactory method. Breckenridge 
(1955) noted that the notches healed readily but remained 
discernable for up to five years. Plummer (1977) noted that 
triangular notches carved into the edge of the shell of Apalone 
mutica healed within a year but left distinct scars. 

Edge notching, however, may be obscured in older speci-
mens as the periphery of the carapace can become frayed or 
damaged with age, and regeneration can quickly obscure 
notch scars in juveniles. In addition, we have found 28 speci-
mens of Apalone spinifera and 24 specimens of Apalone mutica 
which displayed bite scars near the edge of the carapace that 
resembled the scars left by shell notching. These individuals 
were from shallow water localities with high softshell densi-
ties. We attribute these "bite" scars to aggressive behavior 
which may be related to high population densities. These 
scars have been observed in comparable frequencies both 
during and out of reproductive season, so they do not appear 
to be related to breeding behavior. Aggressive biting may be 
a factor which serves to regulate population density or pro-
mote dispersal in the water system. 

The following is a technique, refined from Breckenridge 
(1955) and Plummer (1979), which is an efficient, effective, 
and convenient method for positive identification of indi-
vidual softshells. This technique satisfies the marking criteria 
of Ferner (1979) and Plummer (1979), minimizes time and 
effort for the investigator while maximizing the number of 
turtles marked, requires little equipment, appears to demon-
strate a low loss of marks, and eliminates confusion due to 
bite scars. 
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A standard, office supply, handheld paper hole punch 
(hole diam = 4 mm), may be used to mark the periphery of the 
carapace, preferably in patterns which yield the most scien-
tific information, such as the coding proposed by Cagle 
(1939). Holes punched through the carapace are clean, uni-
form, and provide numerous possible combinations of pat-
terns. The marking leaves little, if any, bleeding and the turtle 
shows very little reaction to being marked. It is recommended 
that the holes be made at least 5 mm from the edge of the 
carapace to ensure that the hole retains its integrity and leaves 
a recognizable scar. 

This method is superior to edge notching (usually accom-
plished with a knife blade) and marks made with a leather 
punch due to the following: it is accomplished more quickly 
and with less chance of damage to either the turtle or the 
investigator; it eliminates the potential for misidentification 
due to bite scars or shell fraying; it completely removes all of 
the tissue, whereas leather punches leave a hinged, uncut 
portion of the shell. 

Punched holes also provide a suitable tie-off for wire or line 
which may be attached to a tracking balloon. Plummer (1979) 
and the authors found balloon tracking to be useful for short 
term observations. In these cases, distance of the hole to the 
edge of the carapace should be minimized to facilitate escape 
if the animal becomes entangled by the wire. Even minimal 
pressure on the line will pull it through the edge of the  

carapace, preventing entrapment and drowning. 
This technique has been successfully utilized for four years 

(1988-1992) in mark-recapture studies of Apalone spinifera and 
Apalone mutica in Louisiana. One hundred thirty-seven indi-
viduals of the two species were marked in the above manner 
and recapture rates were recorded. Of 137 individuals, 10 
have been recaptured; of these, 2 have been recaptured 3 
times. The recaptures occurred between 10 and 706 days after 
the initial marking. The hole showed signs of healing at 10 
days, and was 30% — 70% healed in animals recaptured at 23, 
36, and 39 (n = 3) days. The hole was completely healed (filled 
in and showing scar tissue) within a minimum of 70 days and 
was discernable in animals recaptured at 306, 345, 399, 403, 
and 706 days. The scar is most visible on the ventral surface 
and can be remarked at recapture, if desired. The scar appears 
as an area of lighter color than the surrounding tissue and the 
periphery of the original hole is marked with minute surface 
striations. 
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An Efficient Method 
For Measuring Salamanders 

Many experimental protocols involving salamanders re-
quire accurate morphometric measurements of living ani-
mals. Measuring salamanders can be problematic because of 
their slimy skins and sinuous movements, especially if these 
measurements must be obtained in the field. Several tech-
niques have been described previously for standard mea-
surements, such as snout-vent length, tail length, total length, 
and head width. For example, the red-backed salamander, 
Plethodon cinereus, has been measured in several ways. Taub 
(1961) measured a salamander by placing it on a white paper 
card, prodding it to move into a straightened posture, and 
marking with a pencil the snout, tip of tail, and an "estimated" 
position of the vent. Mathis (1991) placed a salamander in a 
clear graduated (in millimeters) plastic tube (110 mm length, 
0.9 mm diam). Fraser (1980) described a technique for detect-
ing and measuring oocytes (visible through the abdominal 
wall) by placing a salamander on a piece of glass. Hairston 
(1980) measured other species of plethodontid salamanders 
by placing them on a piece of glass and restraining them with 
a towel. The problems with these techniques are (1) when the 
salamander is forced to stay still (i.e., is restrained) as in a 
tube, under a towel, or on a piece of paper, it tends to contort 
its body, making precise measurements difficult, and (2) 
when the salamander is allowed to move freely across a 
substrate (e.g., a piece of paper) such that the body may 
straighten, measurements must be made rapidly or must be 
estimated before the salamander changes position. 

The keys to the precise and accurate measurement of 
salamanders are (1) to allow the salamander to assume a body 
position such that the vertebral column is straight along its 
complete length and (2) to maintain the salamander in this 
straightened position for a period of time that is adequate to 
obtain the desired measurements. Animals could be anesthe-
tized to achieve accurate measurements; however, for many 
behavioral tests and ecological studies, it is preferable to  

avoid anesthesia because of the possibility of altering the 
behavior of the test animals (Buchanan and Jaeger, in press) 
and because anesthetization can be time-consuming and 
difficult to employ in the field. 

As an alternative to anesthesia, we describe an accurate and 
efficient measuring device for obtaining morphometric mea-
surements of salamanders in the laboratory or in the field. 
This device (the "mander masher") has been used success-
fully to measure species of plethodontid salamanders includ-
ing adults and juveniles of P. cinereus and P. glutinosus, but sizes 
and materials can be altered for the measurement of other 
salamanders as well. 

The design includes a transparent cover plate (21 x 13 cm 
piece of 2.5 /rim thick Plexiglass), base plate (23 x 13 cm sheet 
of 1.5 mm thick aluminum), sponge with small pores (20 x 11 
cm, 1.5 cm thick), two hinges, and two stop bolts (nuts and 
bolts) (Fig. 1). The transparent Plexiglass cover plate is at-
tached, using hinges, to the aluminum base plate to which the 
sponge is glued. Two adjustable stop bolts should be placed 
in the corners of the base plate such that the ends of the bolts 
extend nearly to the top edge of the sponge. 

For measuring a salamander, the device is opened so that 
the salamander can be placed on the inside surface of the 
transparent cover plate (the surface opposite the sponge). 
Before the salamander is placed (ventral side down) on the 
cover plate, the cover plate should be wetted. In the field, it is 
convenient to carry a small squirt bottle of water for this 
purpose. The device is then tilted so that to move forward, the 
salamander would have to ascend the tilted cover plate. 
Because the cover plate is wetted, the salamander cannot 
achieve sufficient traction to ascend the plate. If the salamander 
is prodded at the tail, the animal will generally attempt to 
climb the plate, and although its forward motion is retarded, 

a 

Fic. 1. An apparatus for measuring salamanders. (a) The open 
apparatus. (b) The ventral surface of a salamander pressed against 
the transparent cover plate of the closed apparatus. 
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its body will straighten. Then the base plate can be shut 
quickly on top of the cover plate, trapping the salamander in 
the cushioned sponge. The sponge prevents the salamander 
from moving and the stop bolts prevent the salamander from 
being crushed by maintaining a space between the base and 
cover plates. The apparatus can then be held shut by hand, or 
with a clothespin, rubber band, or similar device. After the 
salamander has been immobilized, if the tip of the tail is not 
straight, a thin object (such as a straightened paper clip or the 
metal rod that extends from calipers when in an open posi-
tion) may be inserted between the sponge and the cover plate, 
and the tail may be manipulated into a straight position. The 
straightened salamander's ventral surface is now fully visible 
through the transparent cover plate, and measurements can 
be obtained using calipers or a ruler. The entire process of 
preparing a salamander for measurement generally requires 
approximately 30 s. 

This basic design can be modified for larger salamanders 
by making the cover and base plates larger, using a thicker 
sponge, and adjusting the stop bolts to a longer length. Also, 
a simpler model can be made by replacing (1) the hinges with 
duct tape, (2) the stop bolts with blocks of wood or lids to 
bottles, (3) the cover plate with a piece of glass (tape the edges 
with duct tape to prevent the glass from breaking), and (4) the 
base plate with any thick rigid material that will hold the 
glued sponge (e.g., plastic), or the sponge can be taped to the 
base plate using duct tape. The aluminum /Plodglass design 
is recommended over modified designs for field conditions 
because it is both lightweight and durable. 
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LIFE HISTORY NOTES 

Life History Notes is analogous to Geographic Distribution. Indi-
vidual notes should, with few exceptions, concern only one species, 
and authors are requested to choose a keyword which best describes 
the nature of their note (e.g., Reproduction, Longevity, Morphology, 
etc.). Figures are permissible to illustrate any data, but should replace 
words rather than embellish them. The section's intent is to convey 
information rather than demonstrate prose. Articles submitted to this 
section will be reviewed and edited prior to acceptance. 

Standard format for this section is as follows: SCIENTIFIC NAME 
(in caps), COMMON NAME (lower case, in parentheses) as it ap-
pears in Collins (1990. Standard Common and Current Scientific Names 
for North American Amphibians and Reptiles, 3rd ed., Herp. Circ. 19:1-
41), KEYWORD (in caps). DATA on the animal. Place of deposition 
or intended deposition of specimen(s), and catalog number(s). Then 
skip a line and close with SUBMITTED BY (Name(s) in caps, and 
address(es) in full). (NCN) should be used for common name where 
none is recognized. References may be briefly cited in text (refer to 
this or a recent issue for citation format). 

CAUDATA 

PSEUDOTRITON RUBER RUBER (Northern Red 
Salamander). DIET. Although Pseudotriton ruber feeds pri-
marily on small invertebrates, adults occasionally prey on 
other salamanders (Martof et al. 1980. Amphibians and Rep-
tiles of the Carolinas and Virginia. Univ. North Carolina 
Press, Chapel Hill, 264 pp.) including Plethodon cinereus (Dunn 
1926. Salamanders of the Family Plethodontidae. SSAR, 1972, 
446 pp.). However, no information is available on the size of 
the salamanders consumed. On 16 October 1991, we collected 
two juvenile P. ruber from beneath decayed logs in the middle 
of a spring-fed stream (Denison University Biological Re-
serve, Granville, Licking Co., Ohio). The salamanders were 
brought back to the laboratory, placed in 0.2% chloretone 
anesthetic solution, measured with digital calipers, weighed, 
and allowed to recover overnight in a shallow pan of spring 
water. The following morning, we discovered that one juve-
nile (SVL=47.76 mm, TL=74.70 mm, HW=7.21 mm, mass=2.32 
g) had regurgitated an adult lead-backed phase P. cinereus. 
Although the body was partially digested, the tail of the 
regurgitated P. cinereus was intact and measured 32.95 mm. 
The P. ruber (SVL=52.3 mm, TL=87.2 mm, HW=7.9 mm, 
mass=3.67 g) was then sacrificed, and it also contained a P. 
cinereus. The tail of this P. cinereus was intact and measured 
38.37 mm. 

We sampled 21 P. cinereus on 17 October 1991. The size of 
the regurgitated P. cinereus, based on linear regressions of 
measurements from this sample, was estimated to be: 
SVL=36.2 mm, TL=69.1 nun, HW=4.1 mm, mass=0.64 g, 
while that from the stomach of the larger Pseudotriton was 
SVL=39.4 mm, TL=77.8 mm, HW=4.4 mm, mass=0.78 g. 

Although there was a considerable difference between 
predators and prey in HW and mass, the two P. cinereus were 
only 5.59 mm shorter (n) and 9.41 mm (TL) than the two 
juvenile P. ruber. 

Submitted by STEVEN F. BOCK and JOHN E. FAUTH, 
Department of Biology, Denison University, Granville, Ohio 
43023, USA. 

ANURA 

PIPA CARVALHOI (NCN). BEHAVIOR. On 23 February 

1990, while crossing the Sierra Negra on Highway 90 PE in 
Pernambuco, Brasil, we stopped on a bridge over the 
Tacuaritinga River about 3 km E of Vertentes. Summer had 
been dry and the river was well below its normal level, but 
some pools were left by the side of the main stream. We 
reached the river at about 1130 hrs. Skies were clear and air 
temperature was 35°C. 

In one spot, four small, continuous overflow pools were 
separated from the river by an area of grasses and a small 
mound covered by shrubs. The depth of the pools did not 
exceed 10 cm. Several small black frogs were observed jump-
ing in various directions out of the water. We observed frogs 
crawling rapidly among cushion plants in grass about 35 cm 
tall. Only one animal was observed jumping over the tops of 
the grass. We identified the frogs as Pipa carvalhoi. About 40 
to 50 individuals were observed. 

Most authors have indicated that Pipa carvalhoi is fully 
aquatic, but this report agrees with Myers and Carvalho 
(1945. Bol. Mus. Nacional [N.S1 35:1-24) that they can walk, 
jump, and do other activities out of the water. One of us (JEP) 
has observed similar activity in Pipa parva in northwestern 
Venezuela and northeastern Colombia where, far from the 
ponds, the frogs walk or jump in a very cumbersome elliptic 
curve, reaching a height of 70 cm but covering a distance of no 
more than 40 cm. 

We thank CONICIT and the Universidad de Los Andes in 
Venezuela, and CNPq and the Universidad Estadual de 
Campinas in Brasil for financing a project (P1-011) devoted to 
the comparison of herpetofaunas. 

Submitted by JAIME E. PEFAUR, Ecologia Animal, 
Facultad de Ciencias, Universidad de Los Andes, Merida 
5101, Venezuela, and ADAO JOSE CARDOSO, 
Departamento de Zoologia, I.B., Universidad Estadual de 
Campinas, Campinas, S. P., Brasil. 

RANA SPHENOCEPHALA (Southern Leopard Frog). 
VARIATION. On 7 Apri11990, I collected a dorsally unspotted 
Rana sphenocephala (62 mm SVL) near the Rt. 190 Sabine River 
overpass, ca. 3 km E of Bon Wier, Newton County, Texas 
(T.4S, R.12W, Sec. 5, NE 1/4). The specimen has several dark 
spots and bars on its hind limbs (Fig. 1). The phenotype of this 
specimen is similar to that of the burnsi morph in R. pipiens 
(Merre111965. Evolution 19:69-85). Unspotted specimens of R. 
sphenocephala have been reported from New Jersey, Alabama, 
Kentucky, eastern Mississippi, and southern Illinois (Brown 
and Funk 1977. Herpetologica 33:290-293). 

FIG. 1. Unspotted Rana splicnocepliala, FMNH 241347. 
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The specimen was caught in a water-filled tire rut. Sur-
rounding habitat consisted of a sandy river bank, and exten-
sive bottomland forest. The specimen was deposited in the 
Field Museum of Natural History, Chicago, Illinois (FMNH 
241347). 

I thank R. A. Brandon, Southern Illinois University at 
Carbondale, for comments on this manuscript. 

Submitted by MICHAEL REDMER, 21 West, 103 Par Lane, 
Itasca, Illinois 60143, USA. 

TESTUDINES 

GOPHERUS POLYPHEMUS (Gopher Tortoise). DIET. 
Grasses and legumes comprise a major portion of the diet of 
Gopherus polyphemus, but rare instances of coprophagy and 
carrion feeding have been reported (Gamer and Landers 
1981. Proc. Ann. Conf. S. E. Assoc. Fish & Wildl. Agencies 
35:120-134). We report here on two additional observations of 
G. polyphemus feeding behavior. 

On 18 May 1989, on of us (REH) observed a small adult G. 
polyphemus (20.5 cm CL) feeding on fox scat by the edge of a 
dirt road, 16 km SW of Butler, Taylor Co., Georgia. The 
remaining scat consisted primarily of small mammal hair. 

On 19 August 1989, we located a road-killed adult male G. 
polyphemus, 25 km NW of Sopchoppy, Wakulla Co., Florida. 
Inspection of the stomach contents revealed several teeth and 
intact ribs that were later identified to be from a small opos-
sum (Didelphis virginiana). The opossum also probably was a 
road fatality, although the carcass was not located. We thank 
Dick Franz for confirming the identification of the skeletal 
material. 

Submitted by OWEN F. ANDERSON, Institute of Natural 
Resources, University of Georgia, Athens, Georgia 30602, 
USA, and ROBERT E. HERRINGTON, Department of Biol-
ogy, Georgia Southwestern College, Americus, Georgia 31709, 
USA. 

GOPHERUS POLYPHEMUS (Gopher Tortoise). DIET. The 
diet of Gopherus polyphemus in the western parts of its range is 
poorly known, and probably differs from that in the east, 
where Aristida is a major dietary component (MacDonald and 
Mushinsky 1988. Herpetologica 44:345-353). Lohoefner and 
Lohmeier (1981. J. Herpetol. 15:239-242) observed tortoises 
feeding on grasses (Digitaria sanguinalis and Panicum spp.) in 
southern Mississippi. 

On 24 Apri11991, I observed a juvenile G. polyphemus (ca. 
9 cm long) foraging on a sunny hillside on the Chickasawhay 
Ranger District of the DeSoto National Forest, Wayne County, 
Mississippi (T.6N, R.8W, Sec. 26). At 1542 hrs CDST this 
tortoise was eating leaves of lupine (Fabaceae: Lupinus diffu-
sus) and morning glory (Convolvulaceae: Stylisma sp.). The 
animal took a couple of bites from each plant before moving 
to the next. At 1600 hrs CDST it entered a burrow ca. 9 cm 
diam. I thank W. McDearman for verifying plant identifica-
tions. 

Submitted by C. A. JONES, Mississippi Museum of Natu-
ral Science, 111 N. Jefferson St., Jackson, Mississippi 38201, 
USA. 

LEPIDOCHELYS KEMPII (Kemp's Ridley Sea Turtle). 

REPRODUCTION. Mating by Lepidochelys kempii in the wild 
has not previously been documented. There are anecdotes of 
mating pairs in Mexican waters offshore from coastal 
Tamaulipas and Veracruz, before the nesting season com-
mences (about 1 April) or during the nesting season (April-
July) (R. Byles, pers. comm.). The first confirmed observation 
of L. kernpii mating in Texas waters was made on 3 June 1991. 
Mr. Walt Kittleberger observed and photographed a pair of 
turtles in the Mansfield Channel, Willacy Co., Texas, ca. 230 
m E of marker 22 (26°33'35"N, 97°22'25"). Mr. Kittleberger 
related that the pair was first observed at 1200 h. The male had 
mounted the 'female and both turtles were on their sides, at 
the surface, in the center of the channel. They soon turned so 
that their carapaces were upward, with the male located 
above the female. The pair submerged for 30 s periods and 
drifted N out of the channel with an outgoing tide. Diving 
depths could not be detected because of murky water condi-
tions. They were last seen at 1315 hrs, still coupled and in 
water ca. 0.6 m deep within the lower Laguna Madre. 

Mr. Kittleberger forwarded his photographs to me, and I 
identified the turtles as L. kempii based upon color, shape of 
the carapace, and size. Identity of the turtles was verified 
independently by R. Byles, U.S. Fish and Wildlife Service, 
Albuquerque, New Mexico. I could not determine whether 
they were wild or individuals from an attempt to establish a 
secondary breeding colony of this species at Padre Island 
National Seashore (Shaver 1990. Park Science 10(1):12-13), 
because tags, tag scars, or living tags could not be seen. No sea 
turtle nests were found along the Texas coast subsequent to 
the mating. 

This is also the first documentation of this species within 
Willacy Co. inshore waters (including the Mansfield Channel 
and lower Laguna Madre) and the first observation of mating 
in inshore waters. The photographs were deposited in the 
collection at Padre Island National Seashore (PAIS 2520), 
Corpus Christi, Texas. I thank Richard A. Byles for his com-
ments. 

Submitted by DONNA J. SHAVER, National Park Service, 
Padre Island National Seashore, 9405 S. Padre Island Drive, 
Corpus Christi, Texas 78418-5597, USA. 

SAURIA 

ANOLIS CAROLINENSIS (Green Anole). MAXIMUM 
SIZE. Conant and Collins (1991. A Field Guide to Reptiles and 
Amphibians of Eastern and Central North America, 3rd ed., 
Houghton Mifflin Co., Boston, 450 pp.) give the maximum 
size of Anolis carolinensis as 203 mm TL, and 75 min SVL. This 
appears to be a typographical error, because in 1986 I in-
formed Collins of Tulane 19830 that had a 208 mm m 
Dundee and Rossman (1989. The Amphibians and Reptiles of 
Louisiana, Louisiana State University Press, Baton Rouge, 
300 pp.) gave the 208 mm figure. Overlooked by me was an 
uncataloged specimen, now Tulane 20781, taken in 1979, that 
measured 209 mm TL, in life (it now measures 208 mm in 
preservative). Subsequent to the publication of Dundee and 
Rossman, on 22 June 1989I captured a specimen, now LSUMZ 
53000, that measured 209.5 mm TL. All three of these very 
large males were taken from the yards of my previous and 
present homes in New Orleans and its suburb, Metairie, 
Louisiana The largest SVL of any of these specimens is 70.5 
mm, substantially less than the maximum of 75 mm reported 
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by Conant and Collins. Five new specimens, however, taken 
between 3 October and 19 October 1991 in the vicinity of 
Sorrento, Ascension Parish, Louisiana, and brought by collec-
tors to Buck Prima, a commercial reptile dealer at LaPlace, 
Louisiana have the following measurements: LSUMZ 53620, 
SVL 73 nun, 11 211 mm; LSUMZ 53621, SVL 73 nun; LSUMZ 
53622, SVL 79.5 mm, TL 227 mm; LSUMZ 53623, SVL 76.5 
min, TL 217.5; LSUMZ 53624, SVL 74 min, TL 220 mm. A sixth 
specimen, LSUMZ 53625, taken 24 October 1991 near Sorrento, 
measures 80 mm SVL, 231 mm TL, and appears to have ca. 1 
mm of tail missing. 

Submitted by HAROLD A. DUNDEE, Department of 
Ecology, Evolution, and Organismal Biology, Tulane Univer-
sity, New Orleans, Louisiana 70118, USA. 

LIOLAEMUS LUTZAE (Sand Lizard). CANNIBALISM. 
Intraspecific predation or cannibalism is a behavioral trait 
widespread within animal groups (Fox 1975. Ann. Rev. Ecol. 
Syst. 6:87-109; Polis 1981. Ann. Rev. Ecol. Syst. 12:225-251). 
Intraspecific predation of juveniles by adult lizards has been 
reported in some species (Hews 1989. Herpetol. Rev. 20(3):71; 
Polis and Myers 1985. J. Herpetol. 19:99-107; Wilson 1990. 
Herpetol. Rev. 21(3):61-62). During a study on seasonal varia-
tion in feeding habits I examined the stomach contents of 58 
adults of Liolaemus lutzae (collected from December 1985 to 
December 1986) from coastal sand dune habitats of southeast-
ern Brazil. Two of the lizards (1.3%), both males (67.2 and 67.6 
mm SVL) had conspecific juveniles (29.0 and 30.0 mm SVL, 
respectively) in their stomachs. One stomach (collected 18 
February) was entirely occupied by an undigested juvenile, 
and the other (collected 14 January) had a partially digested 
juvenile together with other prey items (coleopteran, ants, 
and lepidopteran larvae) common to L. lutzae (Rocha 1989. J. 
Herpetol. 23(3):292-294). That both predators were male sup-
ports the observation of Wilson (1990), who suggested that 
sexual differences in frequency of cannibalism could be re-
lated to the larger size of the males. L. lutzae males are sig-
nificantly larger in body and head size (Rocha 1989. Masters 
Thesis. Universidade Estadual de Campinas, Campinas, Sao 
Paulo, Brazil, 104 pp.). Both instances of cannibalism oc-
curred in the summer when L. lutzae is at peak abundance. 
This supports the conclusion that these observations repre-
sented opportunistic foraging (Polis and Myers, op. cit.). I 
thank Helena Bergallo for suggestions on the text and the 
Fundacao de Amparo a Pesquisa de Estado do Rio de Janeiro 
for financial support (process No. E-29 1708864/90). 

Submitted by CARLOS FREDERICO DUARTE ROCHA, 
Setor de Ecologia, Departamento de Biologia Animal e Veg-
etal, Institute de Biologia, Universdade do Estado do Rio de 
Janeiro, Rua Sao Francisco Xavier, 524, 20550 Maracaria, Rio 
de Janeiro, R.J., Brazil. 

OPHISAURUS VENTRALIS (Eastern Glass Lizard) RE-
PRODUCTION. On 10 August 1990, an adult Ophisaurus 
ventralis and six eggs were dug up by workers at the Back Bay 
National Wildlife Refuge, Virginia Beach, Virginia. The adult 
lizard escaped and the eggs were collected. The eggs were 
measured and placed in moist sandy soil from the capture 
location and allowed to continue development. The six eggs 
measured 21.0 x 13.8 mm, 22.2 x 13.3 mm, 20.7 x 13.4 rrim, 21.0 

x 13.4 mm, 21.0 x 14.1 mm, and 20.0 x 13.4 nun, similar in size 
to eggs deposited in June and July (Schwab 1988. Catesbeiana 
8(2):31). On 19 August 1990, three eggs hatched. On 20 Au-
gust 1990, the remaining three eggs were opened and con-
tained three dead but fully formed lizards The three dead 
specimens were preserved and measured (1i = 123, 124, and 
139 mm). 

Submitted by DONALD J. SCHWAB, Virginia Wildlife 
Division, P.O. Box 847, Suffolk, Virginia 23434, USA. 

UROSAURUS ORNATUS (Tree Lizard) MORTALITY. 
While conducting observations on the social behavior of tree 
lizards in outdoor enclosures during the reproductive sea-
sons of 1988 and 1990, several lizards died. There was an 
apparent relationship between those males that succumbed 
and their social status, as well as between the number of 
lizards that died and the air temperature. 

The experiments were conducted in 2 m x 4 m x 0.5 m high 
sheet metal pens with cinder blocks for perching and hiding. 
All pens were housed within a chainlink fence and were 
covered on the top and sides with chicken wire to prevent 
avian and mammalian predation. One female and three males 
were present in each pen. In June 1988, nine groups of three 
males were matched for size and throat coloration and in June 
1990, ten groups of three males were matched for size but 
differed in throat coloration. The lizards for both sets of 
experiments were collected from the Dona Ana Mountains, 
25 air km NNE of Las Cruces, Dona Ana County, New 
Mexico. In all pens, a dominance hierarchy arose in which one 
male assumed the high ranking position; he was the only 
male in each group to perform dominance displays such as 
assertions, challenges, and chases. 

Temperature differed between years. The mean maximum 
air temperature was 34.4°C in June 1988 and was 37.8°C in 
June 1990. In June 1988 no days reached above 38°C, while in 
June 1990, 17 days did so. Mean June maximum from 1870-
1987 is 34.4°C. In both years, observations were made from 
about 0630 to 0900 hrs. Initial and ending air temperatures 
were significantly higher (t-test; P<0.001) in 1990 compared to 
1988. In 1988, one of 27 males, a subordinate, either died or 
managed to escape from the pen during the course of the 
experiment. In 1990, eight of 30 males died; all were subordi-
nates. They died between 10 and 22 days after being placed in 
the pens (each experiment ran for 28 days). Thus, significantly 
more subordinates died than dominants (log-likelihood ratio 
G = 8.12; P = 0.004), and significantly more lizards died in 1990 
than in 1988 (G = 6.37; P = 0.012). 

Differences in survivorship during the course of the two 
experiments were more likely explained by heat stress in 1990 
as opposed to differences in severity of injury suffered by 
subordinate males. Dominant males in 1990 were not more 
aggressive (based on number of dominance behaviors per-
formed) than those in 1988 (unpubl. data). Subordinate males 
might be more susceptible to heat stress due to minor injuries 
inflicted by dominant males, or, dominant males may have 
been able to keep subordinate males away from cooler micro-
habitats. In either case, one benefit of being a dominant 
individual appears to be an increased chance of survival 
during periods of environmental stress, especially in popula-
tions with high densities and limited territorial sites as oc-
curred in these experiments and sometimes in the wild (Zucker 
1989. J. Herpetol. 23:389-398). 
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HANDBOOK TO MIDDLE EAST 

AMPHIBIANS AND REPTILES 

by Alan Leviton, Steven Anderson, 
Kraig Adler, and Sherman Minton 

THIS BOOK covers the amphibians and reptiles of the region extending 
from the Turkish border through Iraq, Kuwait, and northern and east-
ern Saudi Arabia, including the Arabian (Persian) Gulf and the low-
lands surrounding it (southwestern Iran, B ahrain, Qatar, and the United 
Arab Emirates). This is the rust field guide to the herpetofauna of the 
Middle East and features: 

• Diagnosis, description, and distribution of each taxon; 
• Illustrated keys to all genera, species, and subspecies; 
• Additional chapters on venomous snakes, snakebite, and treatment; 
• Extensive bibliography of Middle East herpetology; 
• Appendix on collecting and preserving techniques by John E. 

Simmons; 
• Text: 260 pages, 23 text figures, 2 maps; 
• 32 color plates: 210 individual photographs of animals and habitats; 

All 75 genera and 85% of the species are illustrated in color; 
• Format: 7 x 10 inches, clothbound; 
• Price: $28 plus shipping (USA: $2.00; outside of USA: $3.25). 

Send orders to: Robert D. Aldridge, SSAR Publications Secretary, 
Department of Biology, St. Louis University, St. Louis, Missouri 
63103. Make checks payable to "SSAR." VISA and MasterCard ac-
cepted (provide card number and expiration date). Complete list of 
SSAR publications on request. 

Submitted by NAIDA ZUCKER, Department of Biology, 
New Mexico State University, Las Cruces, New Mexico 88003-
0001, USA. 

SERPENTES 

FARANCIA ABACURA ABACURA (Eastern Mud Snake). 
REPRODUCTION. Parental care of eggs in Farancia abacura 
was confirmed by Meade (1940. Herpetologica 2:15-20), 
Goldstein (1941. Copeia 1941(1):49-50), and Riemer (1957. 
Herpetologica 13:31-32). Parental care is a rare behavior in 
snakes, reported in 2.8% of the suborder (Shine 1988. In Gans 
and Huey (eds.), Biology of the Reptilia, vol. 16, Alan R. Liss 
Inc. New York, pp. 276-329). On 18 September 1991 a female 
F. a. abacura (1380 g, 145 cm TL) was discovered sitting on a 
clutch of eggs. The nest was in discarded potting soil in a self-
constructed chamber (30 cm x 21 cm x 11 cm from soil to top 
of snake). A pad of 6 cm thick, loosely rooted soil rested 
directly on the snake. The nest was at an open disturbed site 
on level ground beside a greenhouse, 15 m up a slight incline 
from the SE side of Lake Alice on the campus of the University 
of Florida, Gainesville (T.10S., R.20E., Sec. 7). The female was 
tightly coiled on top of 53 nonadhesive eggs in a double layer, 
with none of the eggs visible from above. Seven eggs were 
damaged, with three very dry, two quite dry, and two re-
cently punctured (probably not slit by hatchlings) and nearly 
fully hydrated. All damaged eggs were in the bottom layer in 
the nest, and the punctures faced the soil. The top of the clutch 
was practically free of loose soil, indicating the snake may not 
have left the nest since the eggs were laid. The temperature of 
the nest at the top of the eggs under the female was 27.0°C at 
1500 hrs. Both female and clutch were removed to the labora-
tory. 

Length of 46 viable eggs varied from 30.0-38.3 nun (R = 31.8 
mm, SD = 6.54); width varied from 20.3-24.7 mm = 22.9 
mm, SD = 0.96); and mass varied from 7.90-10.96 g = 9.41 
g, SD = 1.50). Assuming the mean mass of the seven damaged 
eggs was the same as the mean mass of undamaged eggs, the 
total clutch mass was 507.8 g or 36.8% of the female mass. 

The eggs were spaced out on top of moist soil in a closed 
container and incubated at an undetermined room tempera-
ture. The soil was taken from the walls of the nest chamber. 
Until water was added to this soil three hours after the eggs 
were removed from the nest, dehydration caused a signifi-
cant dimpling of each egg. Hatching began at ca. 2200 hrs on 
22 September, just over four days after removal from the nest. 
Eighteen hours elapsed from first slit to first emergence, at 
which time 24 of the 46 eggs were slit. Successful emergence 
of all 46 hatchlings took place at a constant rate, requiring 50 
hrs from first slit to last emergence at midnight on 24 Septem-
ber. Hatchlings made 1-12 straight slits in the shell (5Z = 4.8, SD 
= 2.2), usually less than 1 cm long and mostly restricted to the 
top and one half of the egg. I observed heads of hatchlings 
extended partially outside the slit , but they quickly withdrew 
when disturbed. Hatchling mass varied from 4.47-7.53 g = 
6.91 g, SD = 0.52) and TL varied from 198-242 mm (5Z = 221 
mm, SD = 9.7). Eggshell mass (air-dried) varied from 0.11-
0.23 g = 0.16 g, SD = 0.02). Almost all hatchlings remained 
in a tight clump for the first night following emergence. 

Eight hatchlings were retained in a shallow water aquarium, 
and all shed over a 44-hr period, starting at 2200 hrs on 2 
October, almost eight days after completion of hatching. 

During their sixteen days before release, the eight hatchlings 
did not eat, despite being offered, live earthworms, fresh-
water shrimp, and small fish (Gambusia affinis). 

Submitted by DAVID L. AUTH, Herpetology Division, 
Florida Museum of Natural History, University of Florida, 
Gainesville, Florida 32611, USA. 

THAMNOPHIS PROXIMUS RUTILORIS (Western Ribbon 
Snake). NATURAL HISTORY. During the spring and sum-
mer of 1985 we captured eight active adult Thamnophis 
proximus during a study of diet and activity patterns of the 
water snake Nerodia rhombifera in a swamp in the mouth of 
Papaloapan River in Alvarado Port (18°46'N, 95°44'W), Vera-
cruz, Mexico. Two males (370 and 395 mm SVL) and six 
females (290-415 mm SVL), were captured. Snakes were 
forced to regurgitate and all had fed on frogs (Leptodactylus 
melanonotus, n = 7 stomachs), or toads (Bufo valliceps, n = 1). 
Five species of small fish present in the swamp were not 
found to be consumed. Snakes were active during daylight 
hours in the grasslands surrounding the swamp. Although 
we searched for snakes during monthly visits from March 
1985 to June 1986, we found them only between March and 
October 1985, coinciding with periods of high abundance of 
anurans. 

On 12 October 1985 at 1015 hrs, we observed an adult 
female Thamnophis proximus (290 mm SVL) arrive at the pond, 
where she was attacked and killed by an aquatic bug (Belos- 
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tomatidae). The neck of the snake had been grasped with the 
claws and the head of the snake was submerged. Air tempera-
ture was 26°C. There are few published reports of inverte-
brates preying upon amphibians or reptiles, and this parallels 
a single report of predation on snakes by a diving beetle larva 
(Drummond and Wolfe 1981. Coleop. Bull. 35(1):121-124). 

On 15 June 1985, one gravid female (410 mm SVL) was 
collected and transported to the laboratory and on 21 August 
gave birth to four males (150-158 mm SVL) and two females 
(155 and 157 min SVL). 

Submitted by JAVIER MANJARREZ, and 
CONSTANTINO MACIAS-GARCIA, Centro de Ecologia, 
Universidad Nacional Autonoma de Mexico, AP 70-275, CP 
04510, Ciudad Universitaria, DF, Mexico. 

GEOGRAPHIC DISTRIBUTION 

Three Species New To The 
Herpetofauna Of New Mexico 

While no comprehensive up-to-date treatment of the her-
petofauna of New Mexico exists, work is currently underway 
to compile that information (Degenhardt, Painter, and Price, 
in prep.). This accelerated interest in the distribution of New 
Mexico's amphibians and reptiles led to recent collections 
that have yielded three species new to the herpetofauna of 
New Mexico. 

HEMIDACTYLUS TURCICUS (Mediterranean Gecko). Doila 
Ana Co: Las Cruces, trailer court on Stearn Drive, ca. 4 km S 
jct El Paseo Drive. 10 September 1991. John Waters. Verified 
by Geoff C. Carpenter. New Mexico State University (NMSU 
6612). Numerous specimens have been collected at the above 
and nearby localities. All collection sites have been associated 
with human dwellings. The establishment of a population of 
H. turcicus in Las Cruces is not surprising, as a population has 
been known to exist in El Paso, Texas, for almost ten years 
(Selcer 1986, Copeia 1986(4):956-962; R. G. Webb, pers. comm., 
UTEP 9539). 

LAMPROPELTIS ALTERNA (Gray-banded Kingsnake). 
Eddy Co: Carlsbad Caverns National Park. DOR on New 
Mex. Rt. 7.15 June 1991. Gary & Shane Swinford. Verified by 
W. G. Degenhardt. University of New Mexico Museum of 
Southwestern Biology (MSB 52000). The occurrence of this 
secretive species in adjacent Texas is well documented and its 
presence in southeastern New Mexico (Guadalupe Moun-
tains) is not unexpected (Gehlbach 1967, Cat. American Am-
phib. Rept. 55.1-55.2). This specimen was collected under the 
authority of a Carlsbad Caverns National Park scientific 
collection permit and will be considered for listing as state-
endangered by the New Mexico State Game Commission. 
Unconfirmed sight records exist for this species in the west-
ern foothills of the Guadalupe Mountains and on Otero Mesa. 

TANTILLA YAQUIA (Yaquia Blackhead Snake). Hidalgo Co: 
Peloncillo Mountains, Skeleton Canyon, ca. 27.4 km S Rodeo, 
Sec 24, T31S, R22W. 25 August 1991. Paul W. Hyder. Verified 

by Joseph L. LaPointe. New Mexico State University (NMSU 
6618). Because this species is often encountered in the riparian 
woodland near Portal in the Chiricahua Mountains of south-
eastern Arizona (McDiarmid 1977, Cat. American Amphib. 
Rept. 198.1-198.2), its presence in similar habitat in New 
Mexico is not unexpected. 

CHARLES W. PAINTER 
New Mexico Department of Game and Fish 
Endangered Species Program 
Santa Fe, New Mexico 87503, USA 

PAUL W. HYDER 
Department of Biology 
New Mexico State University 
Las Cruces, New Mexico 88003-3706, USA 

and 
GARY SWINFORD 
760 State Line Drive 
Chaparral, New Mexico 88021, USA. 

New County Records For Amphibians 
And Reptiles From Pennsylvania 

McCoy (1982, Amphibians and Reptiles of Pennsylvania: 
Checklist, Bibliography, and Atlas of Distribution. Spec. Publ. 
Carnegie Mus. Nat. Hist. (6):1-91) provided the first recent 
treatment of the distribution of the herpetofauna of Pennsyl-
vania. This extensive work has added much to our knowl-
edge of the state's herpetofauna, yet many gaps in the distri-
bution of individual species remain to be filled. All specimens 
in this report constitute new county records. Unless other-
wise stated all specimens were collected by the authors, and 
are deposited in the Carnegie Museum of Natural History 
(CM). Identifications have been verified by C. J. McCoy. 

CAUDATA 

CRYPTOBRANCHUS A. ALLEGANIENSIS (Eastern Hell-
bender). Forest Co: Tionesta Creek at Kelletville. 25 August 
1991. CM 123202. Tionesta Creek, 1.3 km downstream from 
confluence with Minister Creek. 25 August 1991. CM 123203. 

NECTURUS M. MACULOSUS (Mudpuppy). Forest Co: 
Tionesta Creek, 2.2 km upstream from mouth of Blue Jay 
Creek. 2 August 1991. CM 123204. 

AMBYSTOMA JEFFERSONIANUM (Jefferson Salamander). 
Adams Co: 8 km S Pine Grove Furnace State Park on Rt. 233. 
15 June 1989. CM 119143. Erie Co: Harborcreek Twp., Behrend 
College, Station Rd. 26 March 1987. M. Lethaby. CM 115957. 
Franklin Co: Michaux State Forest, 2.5 km S Old Forge. 19 
May 1987. R. W. Van Devender. CM 116340-42. McKean Co: 
Fuller Brook Creek on Glendora Estate, 1.6 km W Corydon St. 
26 March 1987. T. Pauley. CM 119101-102. 

AMBYSTOMA OPACUM (Marbled Salamander). Leigh Co: 
Penn. Gameland Unit 217, 0.2 km SW Bake Oven Knob on 
Appalachian Trail. 27 November 1984. M. R. Collie. CM 
113362. Monroe Co: Snowhill Rd, 6.4 km E Rt. 447. 24 May 
1990. CM 123158-159. 
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NOTOPHTHALMUS V. VIRIDESCENS (Red-spotted Newt). 
Armstrong Co: Spring Church. 10 April 1991. CM 123194-
3200. Greene Co: pond below the causeway at the SW edge of 
Ryerson Station State Park. 5 May 1990. CM 123155. 

DESMOGNATHUS OCHROPHAEUS (Mountain Dusky 
Salamander). Huntingdon Co: along Little Juniata River, 1.2 
km upstream from Rt. 305 on Twp. Rd 492. 7 June 1989. CM 
123126. Pike Co: pond eddy along the Delaware River. 23 May 
1990. CM 122157. Partly fills in the distribution of this species 
along the southern edge of the Valley and Ridge Province and 
along the northeastern corner of the state. 

GYRINOPHILUS P. PORPHYRITICUS (Northern Spring 
Salamander). Adams Co: Caledonia State Park near Hosack 
Run Campground. 19 June 1989. R. W. Van Devender. CM 
118756. Greene Co: Legislative Rt. 30039, 1.1 km SE Ryerson 
Station State Park. 4 May 1990. CM 122156. Confirms the 
presence of this species in the southwestern corner of the 
state. 

PLETHODON WEHRLEI (Wehrle's Salamander). Clarion 
Co: Penn. State Gameland 74 on Mill Creek, 0.8 km upstream 
from Legislative Rt. 16055. 1 April 1981. R. McPherson. CM 
89574. 

PSEUDOTILITON R. RUBER (Northern Red Salamander). 
Elk Co: Belle Draft Rd, 5.4 km N Dents Run Rd in Elk State 
Forest. 8 June 1991. CM 123193. Forest Co: Pigeon Hill Rd, 3.3 
km E Rt. 62. 25 May 1988. CM 118452-453. McKean Co: 
Willow Creek, under bridge on Forest Rd 602.28 May 1985. T. 
K. Pauley. CM 112204. 

EURYCEA BISLINEATA (Northern Two-lined Salamander). 
Forest Co: West Hickory Creek at Rt. 227.17 August 1989. CM 
119141-142. 

EURYCEA L. LONGICAUDA (Longtail Salamander). York 
Co: Anderson Creek at Lock No. 12 Picnic area along Susque-
hanna River. 8 July 1989. CM 119140. Fills in a gap in the 
distribution of the species along the southern border of the 
state. 

ANURA 

BUFO A. AMERICANUS (Eastern American Toad). Jefferson 
Co: Rt. 949 at entrance to Clear Creek State Park. 21 July 1989. 
CM 119144. 

BUFO WOODHOUSII FOWLERI (Fowler's Toad). Greene 
Co: 4.8 km SE Rt. 21 on Legislative Rt. 30038.4 May 1990. CM 
123154. York Co: Susquehanna River at Lock No. 12. 7 July 
1989. CM 119145. Yellow Breeches Creek at SR 74. 10 July 
1989. CM 119146. Begins to fill in the distribution in the lower 
Susquehanna drainage. 

HYLA VERSICOLOR (Gray Treefrog). Erie Co: Presque Isle 
State Park near waterworks. 23 May 1989. D. M. McKinstry & 
H. N. Cunningham. CM 119119. 

PSEUDACRIS C. CRUCIFER (Northern Spring Peeper). 
Adams Co: Quarry Gap at Penn. Rt. 233.20 May 1987. R. W. 
Van Devender, CM 118708. Luzerne Co: Lake Jean. 6 June 
1990. CM 123173. 

RANA CATESBEIANA (Bullfrog). Forest Co: Tionesta Creek, 
1 km S confluence with Minister Creek. 16 August 1989. CM 
123215. 

RANA CLAMITANS MELANOTA (Green Frog). Susque-
hanna Co: Martin's Creek at Rt. 11, 18 km N county line. 1 June 
1990. CM 123165-168. 

RANA PALUSTRIS (Pickerel Frog). Greene Co: N Fk of 
Dunkard Fork, 0.5 km W Ryerson Station State Park. 21 May 
1989. CM 119150. 

RANA SYLVATICA (Wood Frog). Adams Co: 8 km S Pine 
Grove Furnace State Park on Rt. 233. 15 June 1989. CM 
119147-148. York Co: Bald Eagle Creek, 3 km N Rt. 851 on Rt. 
425. 8 July 1989. CM 119149. Fills in the species range in the 
southern border counties. 

TESTUDINES 

APALONE SPINIFERA SPINIFERA (Eastern Spiny Soft-
shell). Clarion Co: Allegheny River at mouth of Clarion River, 
1.6 km N Parker. 22 August 1986. M. A. Ewert. CM 114446. 
Mercer Co: Shenanhgo Bridge at Reynolds Heights. 17 June 
1987. M. A. Ewert. CM 117881. 

CHELYDRA S. SERPENTINA (Common Snapping Turtle). 
Armstrong Co: Allegheny River, 3.2 km W Reston. 28 August 
1986. M. A. Ewert. CM 114449. Bedford Co: Dunning Creek at 
Rt. 96, N New Paris. 30 June 1990. CM 123177. Raystown 
Branch of Juniata River in Bedford. 1 July 1990. CM 123178-
179. Bradford Co: Rt. 414, 16.5 km W jct. with Rt. 220 near 
Towanda Creek. 6 June 1990. CM 123172. Elk Co: mouth of 
Mason Creek at Ridgeway. 1974. V. Rogers. CM 107451. 
Forest Co: Allegheny River, 1.6 km SSW Tionesta. 23 August 
1986. M. A. Ewert. CM 114444. Montour Co: Penn. Rt. 44, 2.6 
km W Exchange. 23 April 1982. G. J. and J. F. Jacobs. CM 
116305. Northumberland Co: Rt. 147, 1.3 km S Rt. 45 along 
Susquehanna River. 15 June 1990. CM 119163. Codorus Creek 
at Rt. 616. 11 July 1989. CM 119162. Fills in the species range 
in the southern border counties and in the northeastern 
portion of the state. 

CHRYSEMYS PICTA MARGINATA (Midland Painted 
Turtle). Cameron Co: near Sinnemahoning Creek along Rt. 
555, 6.7 km E Cameron/Elk county line. 15 July 1991. CM 
123187-88. 12.5 km S Potter County line on Rt. 872 near First 
Fork Creek. 15 July 1991. CM 123189-191. Sullivan Co: Rt. 154, 
4 km N Rt. 220. 6 June 1990. CM 123175. Susquehanna Co: 
Martin's Creek along Rt. 11, 25 km N county line. 31 May 1990. 
CM 123163-164. 

CLEMMYS INSCULPTA (Wood Turtle). Fulton Co: 0.8 km E 
New Grenada along Sideling Hill Creek. 2 June 1989. CM 
119157. Somerset Co: Rt. 219, 5.4 km S jct. with Rt. 30.24 July 
1991. CM 123201. Begins to fill in the distribution along the 
southern border of the state. 

CLEMMYS MULHENBERGII (Bog Turtle). New localities 
have been discovered in Adams and York counties and 
voucher specimens are on deposit at the Carnegie Museum, 
but due to the endangered status of the species the exact 
localities are being withheld. 
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TERRAPENE C. CAROLINA (Eastern Box Turtle). Armstrong 
Co: N end Keystone Lake. 31 July 1990. CM 123180. 

SAURIA 

EUMECES A. AN'THRACINUS (Northern Coal Skink). Elk 
Co: Elk State Forest, Belle Draft Rd, 5 km N Dents Run Rd. 27 
July 1990. CM 123185. Somerset Co: 7.6 km S Somerset. May 
1985. K. J. Stairs. CM 112207. 

EUMECES FASCIATUS (Five-lined Skink). Erie Co: 0.8 km N 
Rt. 6, N off of Cherry Hill Rd, about 0.6 km W Albion. 24 April 
1990. M. Lethaby and J. Tucci. CM 119167-168. Franklin Co: 
41(m N Doylesburg on Rt. 274.10 June 1989. CM 119155. Perry 
Co: Horse Valley Rd, 13.4 km NE Rt. 75. 10 June 1989. CM 
119153-154. 

SERPENTES 

CARPHOPHIS A. AMOENUS (Eastern Worm Snake). Perry 
Co: Horse Vally Rd, 9.8 km NE Rt. 75. 28 April 1990. CM 
123150. 

COLUBER C. CONSTRICTOR (Northern Black Racer). 
Cameron Co: Rt. 555, 0.9 km W Houston Hill Rd. 15 July 1991. 
CM 123186. Clearfield Co: 1.1 km N Newtonburg on Twp Rd 
333. 26 July 1989. CM 119132. 

DIADOPHIS PUNCTATUS EDWARDSII (Northern Ring-
neck Snake). Blair Co: 3.6 km SE Martinsburg on Rt. 164. 1 
June 1989. CM 119129-130. Greene Co: 11.6 km S Morrisville 
on Rt. 19. 19 May 1989. CM 119121. N Fork Dunkard Fork, 0.5 
km W Ryerson Station State Park. 21 May 1989. CM 119123. 
Rt. 88, 21 km S jct. with Rt. 21.21 May 1989. CM 119124-126. 
Rt. 18, 8.2 km N jct. with Rt. 21. 20 May 1989. CM 119122. 
Juniata Co: 3.2 km N of Perry County line on Rt. 74. 8 June 
1989. CM 119159-160. Susquehanna Co: Rt. 262, 1.6 km S 
Choconut. 30 May 1990. CM 123160. Hwy 706, 1.5 km E 
Montrose. 30 May 1990. CM 123181-182. Rt. 295, 11 km S of 
New York State line. 30 May 1990. CM 123183. Fills in the 
species range in the southern and northeastern portions of the 
state. 

ELAPHE 0. OBSOLETA (Black Rat Snake). Chester Co: 
Freemont Rd, Nottingham Twp. 1987. D. Owens. CM 118320. 
Columbia Co: Rt. 118, 3.2 km E Rt. 239. 6 June 1990. CM 
123171. 

LAMPROPELTIS T. TRIANGULUM (Eastern Milk Snake). 
Armstrong Co: 1.5 km N Elderton, Plum Creek Twp. 19 June 
1988. CM 118141. Fills in the species distribution in the 
western half of the state. 

OPHEODRYS VERNALIS (Smooth Green Snake). Columbia 
Co: 2.7 km S Red Rock on Rt. 487. 4 June 1990. CM 123169. 
Susquehanna Co: 11.5 km S Choconut on Rt. 267.30 May 1990. 
CM 123161. Rt. 11, 4.8 km S jct. with Rt. 31 May 1990. CM 
123162. 

REGINA SEPTEMVITTATA (Queen Snake). Lycoming Co: 8 
km N Trout Run. 7 May 1949. G. Jacobs. CM 86826-28. 

STORERIA D. DEKAYI (Northern Brown Snake). Columbia 
Co: Rt. 239, 6.5 km S jct. with Rt. 118. 6 June 1990. CM 123174. 
McKean Co: Forest Service Rd 602 near Warren County line. 
No date. T. Pauley. CM 115333. 0.8 km from Bridge over 
Willow Creek at Willow Bay. 4 May 1984. T. Pauley. CM 
109051. Wyoming Co: River Street, Tunkhannock. 21 April 
1957. G. C. Shaffer. CM 91540. York Co: York Furnace. 22 May 
1987. R. W. Vandevender. CM 118719. 

STORERIA 0. OCCIPITOMACULATA (Northern Redbelly 
Snake). Berks Co: 0.4 km from Bird Creek at Camp Northkill, 
Upper Tulpenhocken Twp. 26 April 1986. J. A. Eckert. CM 
114643. Columbia Co: Rt. 487, 2.71(m S Red Rock. 4 June 1990. 
CM 123170. Huntingdon Co: Rt. 994, 16 km E Trough Creek 
Road. 28 April 1990. CM 123151. Perry Co: Horse Valley Rd, 
13.7 km NE Rt. 75. 28 April 1990. CM 123152-153. 

THAMNOPHIS BRACHYSTOMA (Shorthead Garter Snake). 
Clearfield Co: 11.51cm N Mud Run Rd on Rt. 153. 23 July 1989. 
CM 119161. 

THAMNOPHIS S. SAURITUS (Eastern Ribbon Snake). 
Bedford Co: Bard Rd, 3.3 km E Rt. 31. 22 June 1989. CM 119139. 

THAMNOPHIS S. SIRTALIS (Eastern Garter Snake). 
Armstrong Co: 1.51cm N Elderton, Plum Creek Twp. 14 June 
1988. CM 118144. Montour Co: Rt. 44, 3.7 km E Rt. 54.6 June 
1990. CM 71379. 

VIRGINIA VALERIAE PULCHRA (Mountain Earth Snake). 
Clearfield Co: 7 km S Mud Run Rd on Rt. 153. 23 July 1989. CM 
119133-134.1 km N Mud Run Rd on Rt. 153. 23 July 1989. CM 
119135. Elk Co: Belle Draft Rd, 5.4 km N Dent's Run Rd, Elk 
State Forest. 4 June 1991. CM 123192. Begins to fill in the gap 
in the species distribution in the north central portion of the 
state. 

ARTHUR C. HULSE 
Department of Biology 
Indiana University of Pennsylvania 
Indiana, Pennsylvania 15705, USA 

and 

KAREN L. HULSE 
Lenape Area Vocational-Technical School 
Ford City, Pennsylvania 16226, USA. 

Erratum 

The last two lines of the last sentence in Lutterschmidt 
(1992. Herpetol. Rev. 23(1):26) concerning a range extension 
for Crotalus horridus should read: "and extends the Louisiana 
range ca. 96.5 km E Grangeville and 67.6 km N Mandeville." 

WILLIAM I. LUTTERSCHMIDT 
Department of Zoology 
University of Oklahoma 
Norman, Oklahoma 73019, USA. 
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