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SSAR BUSINESS 

DUES INCREASE 

The Board of Directors has approved an 
increase in dues for Sustaining Members to 
$35 per year. This increase is currently in 
effect. • 

1985 ANNUAL MEETING 
The 1985 annual meeting will take place at 

The University of South Florida in Tampa, 4-9 
August. Additional information about this 
meeting will be published in forthcoming 
issues of HR. Inquiries may be directed to: 

Henry R. Mushinsky 
Department of Biology 
University of South Florida 
Tampa, Florida 33620, U.S.A. 	• 

1984 CONSERVATION DIRECTORY  

The 1984 SSAR Directory of State Non-
game/Natural Heritage Program Coordina-
tors, prepared by the SSAR Conservation 
Committee, is now available. This directory 
includes the names of state wildlife agency or 
commission employees who are responsible 
for nongame, significant habitat, or natural 
heritage programs and who have been desig-
nated as contacts on issues concerning 
threats to herpetofaunal resources. The 1984 
edition is a thorough update of the 1983 ver-
sion. Copies of the directory may be obtained 
gratis from: 

John L. Behler 
Department of Herpetology 
New York Zoological Society 
185th Street & Southern Blvd. 
Bronx, New York 10460, U.S.A. 	• 

CORRECTION FOR IHIC ADDRESS  

The address given for the Israel Herpeto-
logical Information Center (IHIC) in SSAR's 
Silver Anniversary Membership Directory 
(Herpetological Circular No. 13) is incorrect. 
The correct address for IHIC is: 

Israel Herpetological Information Center 
Mr. Amos Bouskila 
Har Gilo 
D. N. Harei Yerushalaim 91076 
Israel 

The IHIC is an enterprise of the Society for 
the Protection of Nature in Israel, in collabo-
ration with Tel Aviv University and the Hebrew 
University of Jerusalem. It cooperates with 
both universities but is independent of them. 

Please make the above address correction 
on p. 34 of your Directory. 	 • 

8th ANNUAL REGIONAL 
HERPETOLOGICAL 

SOCIETIES CONFERENCE 
The Eighth Annual Conference of the 

Regional Herpetological Societies will be held 
on the afternoon of Monday, 30 July 1984 
with the combined meeting of SSAR-HL-ASIH 
at the University of Oklahoma at Norman. The 
title of the conference is: "Monitoring Reptile 
and Amphibian Populations: An Important 

Role for Regional Herpetological Societies." 
The program will include the following 
presentations: 

Mike Plummer (Harding University, Searcy, 
Arkansas) will present techniques used to 
study reptile populations with an emphasis 
on turtles. 

Ray Semlitscb (Savannah River Ecology 
Laboratories, Aiken, South Carolina) will dis-
cuss techniques he has used in research on 
amphibian populations. 

Steven Secor (University of Oklahoma, 
Norman) will discuss DOKARRS, a computer 
program that stores distributional and other 
information on collections and site records of 
reptiles and amphibians as well as museum 
records. These data are then used to plot up-
to-date distribution maps and other informa-
tion on range, reproduction-status, popula-
tion structure, etc. 

Steve Hammack (Fort Worth Museum of 
Science and History and the North Texas 
Herpetological Society) will report how their 
regional society, with the aid of a grant from 
the SSAR, has compiled distributional data 
for a publication and slide presentation on 
the "Reptiles and Amphibians of Dallas and 
Taron Counties, Texas." 

Additional information on the conference 
may be obtained from Jeff Black, Department 
of Biology, Oklahoma Baptist University, 
Shawnee, Oklahoma 74801, U.S.A. 

For information on the combined meeting 
of SSAR-HL-ASIH contact the local chair-
man: Victor Hutchison, Department of Zool-
ogy, University of Oklahoma, Norman, Okla-
homa 73109, U.S.A. (405)-325-6721. • 

NEW SUBSECTION IN HR 
Herpetological Review is adding a new 

subsection to its Geographic Distribution 
section. It will be called "Recent Population 
Changes" and will provide a widely dissemi-
nated outlet for anecdotal or minimally doc-
umented information on local extinctions or 
regional population changes. 

RATIONALE: Very little information about 
fluctuating population sizes or of local extinc-
tions ever reaches the research literature. 
When such things happen, local investigators 
usually are no': aware of anything having  

happened until after the fact (often several 
years) and thus there has been little or no 
data accumulation for formal scientific sub-
stantiation. By ignoring such information, 
however, the scientific community is being 
deprived of valuable historic indications that 
might enhance our understanding of very 
long term population trends (in excess of 20 
years) and changes in distribution patterns. 
Herpetological Review can provide that 
informational outlet because it imposes fewer 
strictures on material that can be published. 

If you feel you have a suitable contribution 
for the new subsection, please inform its Edi-
tor (Dr. Ralph W. Axtell, Department of Bio-
logical Sciences, Southern Illinois University, 
Edwardsville, Illinois 62026, U.S.A.) of your 
interest or provide a preliminary manuscript 
for his attention. • 

SYMPOSIUM ON PREDATOR-PREY 
RELATIONS IN LOWER VERTEBRATES 

This symposium will critically examine the 
value and contribution of diverse approaches 
to the study of predation and predator 
defense. Participants are specialists in the 
physiology, morphology, ecology, and be-
havior of predator-prey relationships, and 
include A. Bennett, I. Johnston, P. Webb, G. 
Roth, C. Gans, M. Feder, G. Lauder, R. Huey, 
G. Helfman, E. Werner, J. Endler, and S. 
Arnold. Participants will examine questions 
such as: What are the advantages and draw-
backs of particular types of analyses (e.g., 
experimental, comparative, ecological, natu-
ral historical) in understanding predator-prey 
relationships? What major questions in each 
area are yet to be answered? How can diverse 
approaches be integrated? Contributed pa-
pers will follow the symposium sessions. The 
symposium is supported in part by the 
National Science Foundation and is orga-
nized by M. Feder and G. Lauder. It will be held 
on July 31-August 1, 1984, at a combined 
meeting of the American Society of Ichthyol-
ogists and Herpetologists, Herpetologists' 
League, and Society for the Study of Amphi-
bians and Reptiles, in Norman, Oklahoma. 
For information contact Dr. Victor Hutchison, 
Department of Zoology, University of Okla-
homa, Norman, Oklahoma 73019, U.S.A. • 
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SOCIETIES 

Celebrating its 10th year, members of the Kansas Herpetological Society gathered in 
Lawrence, Kansas for their annual meeting in November 1983. The Society plays an active 
role in herpetological and conservation activities in Kansas. With over 200 members world-
wide, the KHS publishes a quarterly Newsletter and other publications on an occasional 
basis, the most recent a color brochure on endangered and threatened amphibians and 
reptiles in Kansas, co-sponsored by an SSAR Grant-in-Herpetology. Photo by Joseph T. 
Collins. • 

MEETINGS 

CAPTIVE PROPAGATION 
AND HUSBANDRY SYMPOSIUM  

The Eighth International Herpetological 
Symposium (formerly Reptile Symposium) 
on Captive Propagation and Husbandry will 
be held 17-21 July 1984 in Columbus, Ohio, 
hosted by the Columbus Zoo. In addition to 
papers on herpetological husbandry and 
propagation, there will be a tour of the Col-
lege of Veterinary Medicine, Ohio State Uni-
versity, including demonstrations of the latest 
diagnostic veterinary techniques, and an open 
house at the Columbus Zoo Reptile and 
Amphibian facilities. For registration infor-
mation contact: 

Herpetological Symposium 
13019 Catoctin Furnace Road 
Thurmont, Maryland 21788, U.S.A. 	• 

CAPTIVE PROPAGATION 
CONFERENCE 

The Northern California Herpetological 
Society will sponsor its second conference 
on the Captive Propagation and Husbandry 
of Reptiles and Amphibians on January 19 
and 20, 1985 in Davis, California. All herpe-
tologists, either amateur or professional, are 
invited to attend and/or present a paper at the 
conference. 

The Proceedings of the 1983 conference 
are available at $13 per copy. 

Abstracts for the 1985 meeting (due by 
August 30, 1984) or requests for the 1983 
Proceedings should be sent to: 

Randall L. Gray 
NCHS 
706 Arnold Street 
Davis, California 95616, U.S.A. 	•  

THIRD INTERNATIONAL CONGRESS 
OF SYSTEMATIC AND 

EVOLUTIONARY BIOLOGY, 1985  

The Congress will be held on 4-10 July 
1985 at the University of Sussex, near 
Brighton, England. It is sponsored by the 
Royal Society, British Ecological Society, 
Linnean Society, Palaeontological Associa-
tion and Systematics Association. 

The major aims of this Congress are to 
encourage and facilitate the integration of the 
work of biologists in adjacent or overlapping 
fields in the general area of systematic and 
evolutionary biology. 

The programme will include a number of 
symposia devoted to specially-selected broad 
interdisciplinary themes, with invited speak-
ers. The proposed subjects include: Symbio-
sis in Evolution; Conservation of Tropical 
Ecosystems; Biogeographic Evolution of the 
Malay Archipelago; Adaptation Aspects of 
Physiological Processes; Co-evolution in 
Ecosystems and the Red Queen Hypothesis; 
Angiosperm Origins and the Biological Con-
sequences; The Measurement of Rates of 
Evolution; Molecular Biology and Evolution-
ary Theory; Co-Evolution and Systematics; 
Molecules vs. Morphology in Phylogeny: 
Conflict or Compromise? Random and 
Directed Events in Evolution; Biochemical 
Innovation in Microbial Communities. 

There will also be a full provision for intend-
ing participants to suggest and arrange sym-
posia of special interest to particular group-
ings of biologists. Other sessions will provide 
opportunities for the presentation of papers 
concerned with particular topics or groups of 
organisms. There will also be a number of 
poster sessions. 

Accommodation and meals will be avail-
able on the campus of the University of Sus-
sex. In addition, hotels are available in nearby 

Brighton, an attractive historic resort town on 
the South Coast. 

Further information will only be sent to 
those who request it. Anyone wishing to be 
placed on the mailing list, or to suggest topics 
for Special Interest Symposia, or to contrib-
ute to any of the Congress Symposia listed 
above, should write to: 

Professor Barry Cox 
c/o ICSEB Congress Office 
130 Queen's Road 
Brighton, Sussex BN1 3WE, U.K. 	• 

SECOND INTERNATIONAL 
COLLOQUIUM ON THE PATHOLOGY 

OF REPTILES AND AMPHIBIANS  

The Second International Colloquium on 
the Pathology of Reptiles and Amphibians 
will take place in Nottingham, England, 17-21 
September 1984. The scientific sessions will 
be held at the Medical School of the Univer-
sity of Nottingham, part of the Queen's Medi-
cal Centre, which opened in 1976. 

Sessions on the following topics are being 
planned: Immune responses and immunopa-
thology; spontaneous tumours and chemical 
carcinogenesis; microbial and parasitic dis-
eases; developmental abnormalities and muta-
tions; problems related to maintenance in 
captivity. 

Further information may be obtained from: 
Dr. Richard Clothier 
Department of Human Morphology 
University of Nottingham Medical School 
Nottingham NG7 2UH, England 	• 

CHEMICAL SIGNALS 
IN VERTEBRATES IV 

The Fourth International Conference on 
Chemical Signals in Vertebrates, formerly 
held in Sarasota, Florida and Syracuse, New 
York, will be held at the University of Wyom-
ing, Laramie, from 27-29 (and the morning of 
the 30th, if necessary) July 1985. Paper and 
poster presentations will be by invitation 
only, and the International Organizing Com-
mittee requests input, inquiries, and corres-
pondence from those who wish to present a 
topic or simply attend. The meeting will take 
an evolutionary, ecological, and comparative 
theme, but in this context specific presenta-
tions will likely consider issues as wide rang-
ing as pheromone chemistry, endocrine and 
neurobiological mechanisms, matters of 
adaptation and preadaptation, life history 
ecology and strategy, ethology, and general 
evolutionary and comparative biology. Pro-
ceedings of the meeting will be published as 
Chemical Signals in Vertebrates, Vol. 4. For 
further information, contact: 

Dr. David Duvall, Chair 
International Organizing Committee 
Chemical Signals in Vertebrates IV 
Department of Zoology and Physiology 
University of Wyoming 
Laramie, Wyoming 82071, U.S.A. 	• 
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Need Reptile II  
Amphibian & 

Specimen Identification Tags? 
Order them here and now. 

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

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

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

NATIONAL TAG COMPANY, 815 S. Brown School Rd., Vandalia, OH 45377 
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4,000 	43.00 per M 
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24,000 	20.40 per NI 

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

as-0.40 m,- REPTILE & SPECIMEN IDENTIFICATION TAGS 

Size: 1"x 1/4" 
Numbering: 1/4" 
Hole Punch: 1/16" 
Printed in black ink 

CB NATIONAL TAG COMPANY 
Litton 815 S Brown School Rd Vandaha. OH 45377 

(5131 8913-1334 
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1984 AAZV MEETING 

The 1984 annual convention of The Ameri-
can Association of Zoo Veterinarians will be 
held in Louisville, Kentucky at the Hyatt 
Regency Hotel, October 15-18. The scope of 
the meeting will be broad, including sessions 
on infectious diseases, pathology, hoofstock, 
case reports, small mammals and carnivores, 
marine mammals and fish, reptile medicine, 
avian medicine, and reproduction. Potential 
speakers or attendees for this program are 
invited to contact: 

Dr. Morton 0. Silberman, AAZV 
School of Medicine, 214 WMB 
Emory University 
Atlanta, Georgia 30322, U.S.A. 	• 

THE 6th INTERNATIONAL 
SYMPOSIUM ON 

AFRICAN AMPHIBIANS 

Sponsored by the Working-group on Afri-
can Amphibians the 6th International Sym-
posium on African Amphibians will be held 
the week of April 13, 1987 in South Florida, 
with the University of Miami, Department of 
Biology as host. 

Participation will be by invitation only and 
is restricted to scientists actively working on 
African amphibians. Qualified individuals may 
contact the chairman of the local committee 
to receive further information on the program 
as it develops. Please write: 

African Amphibia 
c/o Jay M. Savage 
Department of Biology 
University of Miami 
Coral Gables, Florida 33124, U.S.A. 	• 

IN MEMORIAM 

It is with great sorrow that the herpetologi-
cal community learned of the recent death of 
Dr. T. Paul Maslin, Curator-Emeritus of the 
University of Colorado Museum and Profes-
sor of Biology. Dr. Maslin passed away on 
Sunday, 26 February 1984. 

After receiving his Ph.D. from Stanford in 
1945, Dr: Maslin began his academic career at 
Colorado State University. He moved to the 
University of Colorado two years later where 
he served as professor of Natural History and 
curator of zoological collections until his 
retirement in 1973. During this period he ded-
icated his life to teaching and to the building 
of the Museum's herpetological collections. 
He earned an international reputation for his 
discovery in 1961 that the whiptail lizard 
Cnemidophorus is an all-female species. 

We offer our condolences to Dr. Maslin's 
wife Mary, daughter Diana, and three grand-
children Shona, Aaron and Zacharias 
Baum. • 

LEGISLATIVE ALERT 

The U.S. Fish and Wildlife Service has 
taken the following actions: the Hierro giant 
lizard (Gallotia simonyi simonyi) is now an 
endangered species and the Ibiza wall lizard  

(Podarcis pityusensis) is a threatened spe-
cies, under the provisions of the Endangered 
Species Act of 1973, as amended. In addition, 
the Service delisted the Indian flap-shelled 
turtle ( Lissemys punctata punctata) from 
provisions of the Act. This rule became effec-
tive on 30 March 1984. Refer to the Federal 
Register, Vol. 49, No. 41, Wednesday, 29 Feb-
ruary 1984. • • 

A presidential decree from the President of 
Greece, published in January 1981, proclaims 
ten species of amphibians and thirty-nine 
species of reptiles, as well as numerous other 
plants and animals, as being protected spe-
cies for which collecting, wounding, killing, 
preserving, buying, selling, transporting and 
exporting from Greece is'prohibited without 
permission from the Ministry of Agriculture 
and notification of the Biological Department 
of a Greek University. Additional species of 
animals may have been added to the list since 
the initial decree. The Hellenic Zoological 
Society is willing to offer any information to 
those interested in Greek fauna and is solicit-
ing input concerning the biological status of 
the Greek fauna as it relates to the need for 
protection of species. For further information 
contact: 

Dr. S. Drosopoulos, Secretary 
Hellenic Zoological Society 
P.O. Box 3249 C.T. 
Athens 102 10, Greece 	 • 

NEWSNOTES 

Varanus INFORMATION SOUGHT  

Current plans call for completion of my 
long-term studies of Varanus bengalensis 
under both captive and wild conditions within 
the next two years. My intention is to produce 
a volume on this species similar to that on V. 
komodoensis. My interest in making this new 
piece as complete as possible suggests that I 
call on the herpetological community for help 
in documenting as much regarding the biol-
ogy of this species as possible. Accordingly, I 
would be pleased to consider for inclusion in 
this volume (with due credit given, of course) 
those items you consider of possible im-
portance that might corroborate, refute, or 
extend published information. Please contact: 

Walter Auffenberg 
Florida State Museum 
University of Florida 
Gainesville, Florida 32611, U.S.A. 	•  

SEXUALLY DIMORPHIC 
PLASTRAL KINESIS IN 

Heosemys spinosa 
A plastral hinge is not currently considered 

to be characteristic of the batagurine turtle 
genus Heosemys (McDowell, 1964). Bramble 
(1974) predicted that plastral kinesis would 
be found in the genus when he included 
Heosemys in the Cyclemys group of genera. 
My observation of a distinct functional hinge 
in two live adult female H. spinosa which I 
collected in Malaysia confirms Bramble's 
prediction. 

Plastral kinesis in H. spinosa has probably 
not been reported previously because there is 
no indication of a hinge in adult males or 
juveniles and the kinesis of females is poorly 
developed. Externally, the hinge is indicated 
by incomplete separation of the abdominal 
scute into hyoplastral and hypoplastral ele-
ments and by fragmentation of the inguinal 
scute (Fig. 1). Modification of the inguinal 
scute into small plates separated by expan-
dable sulci permits dorsal-ventral movement 
of the hypoplastron. Internally, the hinge 
mechanism consists simply of a pad of fibrous 
connective tissue separating the hypoplastral 
buttress from the carapace (Fig. 2). Maximum 
ventral displacement of the plastron of the 
freshly-sacrificed specimens was only about 
3.5 mm, measured at the tip of the anal scute. 
In adult males and juveniles there is a rigid 
suture connecting the immobile plastral and 
carapacial bones. 

The plastral kinesis of H. spinosa does not 
appear to provide any protection to the turtle. 
Perhaps the limited movement of the plastron 
allows the production of larger eggs than 
would otherwise be possible. That hypothe-
sis is consistent with the well-established 
trend for tropical birds and turtles to lay 
larger eggs than temperate species (Mac-
Arther, 1962). Between the time of capture 
and 15 months later when the females were 
sacrificed no change in the hinge mechanism 
was noticeable. It is certainly possible, how- 

Figure 1. Plastron of adult male (right, UU 
17299) and female (left, UU 17313) Heosemys 
spinosa; arrows point to an inguinal scute of 
the male and a homologous structure of the 
female. Incomplete separation of the abdom-
inal scute of the female is visible on the spec-
imen illustrated, the inguinal and abdominal 
scutes of a second female (UU 17314) are 
similar to those of the specimen figured. 
Scale = 50 mm. 
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Figure 2. Anterior aspect of left hypoplastral 
buttress of a freshly-sacrificed female Heo-
semys spinosa (UU 17313). The arrow indi-
cates the pad of connective tissue on the dor-
sal extremity of the buttress. Scale = 10 mm. 

ever, that prior to egg-laying the hinge com-
plex could be enhanced by bone resorption 
and substantially increase the small amount 
of kinesis observed. 

The male shown in Figure 1, and the female 
shown in Figures 1 and 2, and the second 
female turtle referred to in this paper have 
been deposited with J. M. Legler, curator of 
the Museum of Zoology (Herpetology), Uni-
versity of Utah, and they have been cata-
logued as numbers UU 17299 and 17313-
17314. 
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NATURAL LONGEVITY 
OF IGUANID LIZARDS 

IN SOUTHERN NEVADA 
Maximal life spans of animals have long 

held a general interest for biologists. Indeed, 
Major Stanley Flower, a British fusilier, occu-
pied himself for years in cataloging ages of 
animals kept as pets or in zoos for long peri-
ods of time (e.g., Flower, 1937). More recent 
records of captive longevities have been 
summarized by Bowler (1977). The problem 
with observations of this nature is that records 
of animals in captivity have no clear relevance 
to natural situations. 

Very aged animals in natural populations 
are of little functional significance. Even if 
these individuals remain sexually active, they 
contribute only a tiny fraction to overall 
reproductive effort. However, life spans may 
be selectively influenced, and knowledge of 
this attribute can be of value in comparing 

Table 1. Observed life spans among four species of iguanid 
lizards in Rock Valley. Nye County. Nevada. 

Species Sex Estimated age 
(months) at 

conclusion of 
study 

Estimated age 
(months) when 
first registered 

(and snout-vent 
length, mm) 

Cnemidophorus 
tigns m 94 10 (67) 

m 94 12 	(--) 
81 22 (78) 
81 22 (84) 

Crotaphytus 
wislizenii m 118 8 (84) 

m 117 33 (100) 
82 2 (68) 

Phrynosoma 
platyrhinos f 82 10 (72) 

82 22 (81) 
m 81 22 (78) 
m 81 0 (35) 
m 81 1 	(34) 

Uta 
stansburiana f 58 7 	(38) 

46 19 (48) 
45 13 	(48) 

m 45 22 (54) 
m 37 8 	(45) 

different populations of the same species. 
Information drawn from protracted field stud-
ies of long-lived species is of particular 
interest. 

Field studies of lizards were carried out in 
Rock Valley, Nye County, Nevada (Turner et 
al., 1969a, b, 1970; Medica et al., 1973; Turner, 
1977). Work was conducted in four 9-ha 
areas, three of which were fenced. One of the 
fenced areas was continuously irradiated 
during the course of these investigations. 
Sampling occurred regularly between early 
March and September, 1962-1973. Ages of all 
lizards were estimated at time of first capture, 
basing these estimates on the animals' sizes. 
At the beginning of the study, ages of many 
individuals of longer-lived species ( Phryno-
soma platyrhinos, Cnemidophorus tigris, 
Crotaphytus wislizenii) could not be accu-
rately determined, and this was also true of a 
few of the largest Uta stansburiana. However, 
as the study progressed new animals encoun-
tered were generally new recruits of readily 
ascertained age. Ultimately, as the older 
lizards disappeared, we worked with popula-
tions of known age distributions. All field 
procedures we'e described by Medica et al. 
(1971). 

Although we have records from all four 
areas, we restricted our analysis to two fenced 
plots, excluding the irradiated area and the 
unfenced area. Sterility of some female lizards 
inhabiting the irradiated area was described 
previously: Crotophytus and Cnemidophorus 
(Turner et al., 1973); Phrynosoma (Medica et 
al., 1973); and Uta (Turner and Medica, 1977; 
Pearson et al.) Table 1 gives longevity data 
for the oldest individuals observed among 
four species of iguanids. Ten of the 17 lizards 
were originally marked within their first years 
of life, and only one was assigned an age 
exceeding 22 months at time of first capture. 

These observations indicate natural life 
spans of about 94 months in Cnemidophorus, 
118 months in Crotaphytus, 82 months in 
Phrynosoma and 58 months in Uta. Female 
Uta definitely outlive males, as we suggested 
in an earlier analysis (Turner et al., 1969c) 
and as observed by Tinkle (1967) in Texas. 
We believe that the observed longevities of 

Uta represent the true capacities of this spe-
cies in southern Nevada. On the other hand, 
had observations been continued we proba-
bly would have observed longer life spans 
among some individuals of the other three 
species. 

The figures in Table 1 can be given added 
interest by considering the number of differ-
ent lizards registered in the two plots between 
1962 and 1973. The numbers of each species 
(with numbers of males and females in paren-
theses) were as follows: Uta stansburiana 
3,575 (1,753:1,822), Cnemidophorus tigris 
1,097 (532:565), Crotaphytus wislizenii 202 
(109:93), and Phrynosoma platyrhinos 249 
(140:109). Chi-square tests of observed sex 
ratios gave X 2  values (1 d.f.) of around 1 to 1.7 
for Uta, Cnemidophorus and Crotaphytus 
and 3.6 for Phrynosoma. All are statistically 
insignificant (X 20.05 = 3.8), assuming an 
expected sex ratio of 1:1. 
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Table 2. A comparison of quantitative characters of the Clay Springs sample of Cnemidophorus flagellicaudus with 
published values for other samples of this species and for C. sonorae. Data sequence is mean and (one standard error), 
(range of variation), and sample size. See text for abbreviations. 

Species GAB FP PV PV/GAB 
x 100 

IPS SVL 

C. flagellicaudus 84.9 (0.69) 41.4 (0.31) 4.7 10.21) 5.5% 72.7% 89.2 
AZ, Mojave Co. (79-89) (39-43) (3-6) (3.6-7.1) (67.9-80.6) (86-93) 
Clay Springs N=18 N=17 N=18 N=18 N=16 N=5 

C. flagellicaudus' 80.4 (0.38) 38.4 (0.28) 5.0 (0.19) 6.2% 64.7% 86.1 
(77-84) (35-41) (3-6) (3.84-7.59) (59.2-70.2) (83-88) 
N=33 N=31 N=33 N=33 N=10 N=10 

C. sonorae,  77.4 (0.30) 35.9 (0.32) 5.6 (0.14) 7.2% 78.5% 80.8 
(74-80) (32-39) (5-8) (6.41-10.0) (65.9-95.5) (78-83) 
N=31 N=28 N=30 N=30 N=10 N=10 

C. sonorae' 77.3 (0.47) 37.5 (0.59) 4.1 (0.27) 5.08% (0,33) 
(73-80) (33-41) (2-6) (2.74-7.79) 
N=19 N=17 N=19 N=17 

1 NM. Catron Co.. Hot Springs area; data from Lowe and Wright (1964) 
2 AZ, Santa Catalina Mountains area; data from Lowe and Wright (1964) 
3 AZ. Pima Co., Huerfano Butte: data from Lowe, Wright, Cole, and Bezy (1970) 
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MORPHOLOGICAL 
CHARACTERISTICS OF 

A PERIPHERAL 
ISOLATE OF THE 

PARTHENOGENETIC 
TEIID LIZARD, 
Cnemidophorus 
flagellicaudus 

On 7 July 1983, we unexpectedly encoun-
tered an individual of Cnemidophorus flagel-
licaudus at the site of Clay Springs Ranch, 
approximately 25 air miles (40 km) NNW 
Hackberry, Mojave Co., Arizona (35° 43' 42" 
N- 113° 52' W). Eleven specimens were col-
lected between 3:00 and 6:30 P.M. (MST), and 
seven more were secured on the morning of 8 
July (numbers HLT 8337-54). The sample 
was collected within an elevational range of 
4280 to 4400 ft. (1305 to 1342 m) from a "weed 
habitat," as defined by Wright and Lowe 
(1968). 

The site lies at the bottom of a box canyon 
that ascends from the Hualapai Valley in a NE 
direction to penetrate the Grand Wash Cliffs. 
An unimproved road parallels a narrow wash 
at the bottom of the canyon. The margins of 
this wash are dominated by mesquite (Proso-
pis juliflora) and catclaw (Acacia greggi) 

Table 1. Reproductive data from the Clay Springs sample of 
Cnemidophorus flagellicaudus. 

Specimen Size Number of Yolked Number of Oviductal 
(SVL in mm) 	Follicles 3mm 	 Eggs  

L R 	 L R 

64 
66 
66 	 - 1 
67 
69 
69 
69 - 1 
71 
72 
72 
74 - - 
74 
75 	 1 2 
86 	 2 2 
86 	 1 4 
90 	 1 1 
91 
	

2 2 
93 	 1 1 

trees. The five large specimens (86-93 mm 
SVL) were collected from this association. 
Tree density diminishes on the adjacent gen-
tle, gravelly slopes, and there are many small 
clearings dominated by snakeweed (Gutier-
rezia sarothrae), annual grasses, and scat-
tered Opuntia and Cholla cacti. Eleven of 
twelve smaller specimens (64-75 mm SVL) 
were collected from such clearings. This 
apparent ecological segregation may be sea-
sonally based because of differences in the 
reproductive physiology of the two size 
classes (see Table 1). Upper slopes of the 
canyon are dominated by blackbrush (Coleo-
gyne ramosissima) and include occasional 
juniper outliers from the woodland that 
occupies the plateau above. One or more 
springs emanate from the northwest slope. 
The presence of water has stimulated past 
human efforts to capture and divert this 
resource for human and livestock needs, and 
this activity has resulted in a locally disturbed 
habitat. C. flagellicaudus was the only spe-
cies of the genus found at this site, although 
C. tigris was locally abundant at lower eleva-
tions in the contiguous Hualapai Valley. 

The Clay Springs sample provides impor-
tant information related to this species: 

1. The range for C. flagellicaudus is ex-
tended approximately 71 miles NW of the 
northern boundary previously described 
(Lowe and Wright, 1964) and mapped (Wright 
and Lowe, 1968; Behler and King, 1979). 

2. The maximum body length is at least 93 
mm, exceeding the previously reported max-
imum by 5 mm (Lowe and Wright, 1964). 

3. The ranges of variation for four other 
taxonomic characters (GAB, FP, PV/GAB x 
100, and IPS) are extended beyond values 
previously reported (Lowe and Wright, 1964). 

4. An opportunity is provided for describ-
ing the ontogenetically transient color pat-
tern of young adult individuals. 

Statistical Comparisons. Data reductions for 
our sample are summarized in Table 2 along 
with those for previously reported C. flagelli-
caudus and C. sonorae samples. Character 
abbreviations used are: 

GAB = number of dorsal granules around 
midbody. This count was standardized as per 
Wright (1966). 

FP = number of femoral pores. 
PV = number of dorsal granules separating 

paravertebral stripes. 
PV/GAB x 100 = an average ratio of PV to 

GAB, expressed as a 0/0. 
IPS = ratio of interparietal scale width to 

length, expressed as a To. Measurements 
were made with an ocular micrometer and 
dissection microscope. Means for IPS for 
individuals >85mm (N=5) and for individuals 
<86 mm (N=11) were 72.7 and 73.3 respec-
tively. Because of this close agreement, all 
individuals were treated as a single sample. 

SVL = Snout-vent (body) length measured 
to the nearest mm with dial calipers. 

Lowe and Wright (1964) alluded to intra-
specific variation occurring within this spe-
cies. This fact is illustrated in Table 2. The 
intraspecific differences in FP and GAB 
means for the two flagellicaudus samples are 
greater than the interspecific differences in 
FP and GAB between C. flagellicaudus' and 
the two samples of the superficially similar C. 
sonorae. 
Color Pattern. Lowe and Wright (1964) de-
scribed the color patterns of hatchlings and 
large adults of C. flagellicaudus, but the tran-
sient color pattern of individuals in the 
ontogenetic shift from unspotted hatchlings 
to spotted adults has not been reported. The 
following description refers to the color pat-
tern, in life, of individuals 64-75 mm in SVL. A 
comparison is made with the color pattern 
characterizing the larger individuals (> 85 
mm SVL) of our sample (see Figure 1). 
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Figure 1. Dorsal view of representatives of 
Cnemidophorus flagellicaudus. Body lengths 
(SVL) from bottom-to-top are, respectively: 
64, 74, 75, and 93 mm. 

There are six stripes, and some individuals 
have a partial vertebral stripe on the nape. 
The stripes are pale yellow on the sides of the 
head and nape. The paravertebral stripes lose 
the yellow pigment and become light tan pos-
teriorly; the dorsolaterals fade to white. The 
lateral stripes are white for their entire length, 
exclusive of the neck area. The paravertebral 
stripes have slightly irregular margins; the 
other stripe margins are straight, and all  

stripes are sharply defined. Middorsal, dorso-
lateral, and lateral darkfields are very dark 
brown. The flank darkfields are paler and a 
gray-brown shade. Indistinct, pale brown 
spots appear in the dorsolateral and lateral 
fields by the time a body length of 64 mm has 
been attained, but the middorsal and flank 
fields remain essentially unspotted through-
out pattern ontogeny. Enhancement of pale 
spot definition begins at a body length of 
about 75 mm. The spots become relatively 
smaller, lighten to a pale tan' shade, develop 
sharply defined margins, and contrast sharply 
with fields and stripes. This change occurs in 
a posterior-to-anterior direction. A further 
increase in body size is accompanied by 
reduction of stripe definition and the super-
imposition of pale spots on them. The stripes 
on the nape become pale chartreuse. Mid-
dorsal, dorsolateral, and lateral darkfields 
lighten to a medium brown shade, and the tail 
color changes from completely light brown to 
pale blue-green distally. The dorsal surface 
of each thigh is light gray-brown, with two 
irregular, tan stripes. The shank is gray-brown 
and mottled. These surfaces are uniformly 
pale brown in large individuals. The forearms 
have a dark brown dorsal surface, each bear-
ing, posteriorly, a single longitudinal, pale 
brown stripe. Tiis surface lightens in ontog-
eny, and the fc rearm stripe is not visible in 
large individuals. The ventral surface of all 
age groups is white and immaculate. 
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SNOUT VENT LENGTH (on,) 

PROPOSAL FOR A 
PHOTOGRAPHIC METHOD 

FOR SIZE ESTIMATES 
OF CROCODILIANS 

Recently, Magnusson (1983) summarized 
the advantages and disadvantages of visual 
estimates of size of crocodilians. His experi-
ments showed that inexperienced observers 
could not accurately estimate the lengths of 
pieces of cord whose sizes were comparable 
to those of crocodilian heads under field 
conditions. However, he did conclude that 
experienced observers are able to use a ser-
ies of clues that enable fairly accurate size 
estimates to be made with some species. 

If an observer can get close enough to a 
crocodilian to make a visual estimate of the 
length of a crocodilian's head, then they are 
close enough to take a photograph. An elec-
tronic flash at night does not appear to dis-
turb wild crocodilians and a photograph of 
the head often gives definitive taxonomic 
data and features that may be measured 
accurately. 

In four species examined for this report, 
increasing size is associated with a progres-
sive lengthening of the snout in relation to the 
total head length (Fig. 1). Crocodylus inter-
medius measured were captive specimens, 
whereas the others were wild caught. 

Given that the ratio of the snout length 
divided by the total head length of any one 
species is related directly to the total size of 
the individual, then a photograph of a croco-
dilian head (when taken at right angles to the 
head) can be used to calculate this ratio, and 
thus the size of an individual. Since it is a 
ratio, it is a figure that is somewhat independ-
ent of the distance at which the photograph 
was taken. 

Preliminary results show that providing the 
photograph is taken at right angles to the 
head of the animal, then the ratio calculated 
from a 35mm colour slide projected onto a 
screen is the same as the ratio obtained by 
direct measurement. Deviations from 90° will 
distort the ratio measured on a photograph, 
but since an observer is invariably higher 
than the crocodilian head to be photographed, 

Figure 1. The Snout Length:Total Head 
Length Ratio as a function of the snout-vent 
length in four species of crocodilians. 
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and can thus usually see both of the eyes, the 
eye orbits may be used in the manner of rifle 
sights to orientate the observer to the required 
angle. When both eye orbits of the crocodilian 
are in line with the eye of the observer the 
head of the crocodilian is at a 90° angle, and 
therefore at the correct angle to be photo-
graphed. Adult crocodilians will often facili-
tate this by swimming broadside on to the 
observer. Failing this many individuals stay 
on the surface long enough for an observer, 
either on foot or in a boat, to move their 
position. 

I have not attempted to fit curves to Fig. 1 
because the data are incomplete, and ratios 
derived from photographs need to be com-
pared with those derived from direct measure-
ments. It can be seen from Fig. 1 that the ratio 
levels out when a snout-vent length of about 
80 cm is reached. Thus, this technique has 
limited use for the adults of large species. 
These few data did not show any obvious 
differences between sexes of any one spe-
cies. Webb and Messel (1978) have shown 
sexual dimorphism in Crocodylus porosus 
with regard to interocular width and the width 
of the head at the midpoint of the cranial 
platform, and Ayarzagiiena (1980) has dem-
onstrated that the eyes of female Caiman 
crocodilus are proportionally larger and more 
rounded than in the male. It may well be pos-
sible to detect such differences with photo-
graphs. I am initiating such a study, and am 
most interested in pooling my data with other 
crocodilian workers to see if calibration 
curves for the aforementioned species can be 
derived. 
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EGG EXTRUSION AFTER 
BELLY PRESSING: A SIMPLE 

MEANS FOR THE 
DETERMINATION OF 

OVULATION IN 
THE SMOOTH NEWT 

In a number of urodele amphibian species, 
females do not ovulate unless they have been 
inseminated (Humphrey, 1977; Tsutsui, 1931). 
In the roughskin newt Taricha granulosa, 
ovulation appears to be induced via a neuro-
endocrine reflex involving male courtship 
behavior, insemination and the hormone 
progesterone (Moore, McCormack and Swan-
son, 1979). This mechanism of induced ovu-
lation can be seen as an adaptation that pre-
vents the wastage of female parental effort 
resulting from oogenesis and premature ovu-
lation in the absence of active spermatozoa. 

During the course of an investigation of the 
breeding ecology of the smooth newt, Tritu-
rus vulgaris, a simple method was discovered 
which enables one to determine whether 
females have started to ovulate and, thus, 
have probably mated. 

METHODS AND RESULTS 

If a female smooth newt is held belly 
upwards and gentle pressure is exerted by 
rolling a finger along the belly in a snout-vent 
direction, up to 3 eggs, encapsulated in jelly 
coats, may be extruded from the cloaca. 
These eggs appear to be identical to those 
which females normally lay, wrapped indi-
vidually in the leaves of aquatic plants. 

Three experiments were conducted to 
determine if extruded eggs are indeed ovu-
lated and fertilized eggs. 

1. Fifty extruded eggs were collected from 21 
females in the field. These eggs were brought 
back to the laboratory and maintained in plas-
tic troughs containing aged tap water. Within 
3 to 4 days, developing embryos were clearly 
visible in 37 (74%) eggs. None of these devel-
oped as far as hatching, due to a fungal 
infection. 
2. Five females which extruded eggs in the 
field were maintained in the laboratory in 
individual troughs containing aged tap water 
and pieces of aquatic vegetation. Within 7 
days, all of the females had laid eggs, and 
inspection of the clutches revealed them to 
contain developing embryos. 
3. Female newts captured on land as they 
migrated to the water (N = 5) and captured in 
the water (N = 14) had their bellies pressed 
and were then preserved in formalin. Upon 
dissection, a check was made for the pres-
ence of eggs in the oviducts. None of the 
females captured on land extruded eggs when 
pressed and none contained oviducal eggs. 
This result is not surprising, as smooth newts 
court and oviposit in water. Seven of the 
aquatic females extruded eggs when pressed, 
all of them also containing oviducal eggs. Of 
the 7 aquatic females which did not extrude 
eggs, only 2 had eggs in their oviducts. 

DISCUSSION 

The data presented above strongly suggest 
that extruded eggs are fertilized and that egg 
extrusion after belly pressing is a reliable 
indicator of ovulation in the smooth newt. 
Failure to elicit egg extrusion usually, but not 
always, indicates the absence of ovulation. 
Such failure may result if a female has either 
not been inseminated, or if she has already 
laid her complement of yolked eggs. 

The technique of belly pressing has obvious 
application for the field biologist requiring a 
simple, quick and reliable means for assess-
ing the reproductive status of a female. It is 
currently being used to determine the propor-
tion of a population of female smooth newts 
which are available for mating at any given 
time in the breeding season. Knowing this 
proportion, it is then possible to calculate the 
operational sex ratio of the population (see 
Emlen and Oring, 1977), for inseminated 
females tend to be unresponsive to further 
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male courtship (Halliday and Verrell, in press). 
The usefulness of belly pressing in other uro-
dele species is currently under investigation: 
preliminary results indicate that female 
crested newts ( T. cristatus) and palmate newts 
(T. helveticus) will extrude eggs if their bellies 
are pressed. 

I thank Verina Waights for her assistance in 
conducting the experiments and Tim Halli-
day for reviewing the manuscript. Financial 
support was provided by the Open University 
Research Committee. 
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	 • AMPHIBIAN 

AND REPTILE 
BIOLOGY AT 

CORNELL UNIVERSITY 
Cornell University has had a long tradition 

of research arid training in herpetology, 
beginning most prominently with the work of 
Albert Hazen Wright, a member of the zool-
ogy faculty from 1908 to 1947. Wright had 
many distinguished students—among them 
Sherman C. Bishop, Raymond B. Cowles, 
James Kezer, Ch'eng-chao Liu and Karl P. 
Schmidt—and .gained prominence from his 
studies on the life histories of frogs of the 
Ithaca area and those of the Okefenokee 
Swamp and from his handbooks of frogs and 
of snakes, both co-authored with his wife 
Anna. Indeed, it was largely through the Cor-
nell expeditions to the Okefenokee from 1909 
to 1922 by Wrig -it and his students (including 
Bishop, W. D Funkhouser and Francis 
Harper) and their extensive publications on 
the fauna and flora of this great swamp on the 
Georgia-Florida border that it was eventually 
set aside as a national wildlife refuge (in 
1937). Wright was one of the pioneers in 
ecology, as recognized in 1955 by his election 
as Eminent Ecologist by the Ecological 
Society of America. 

Earlier, Simon Henry Gage, who retired in 
1908, conducted studies of respiration in tur- 

tles and amphibians but is also known for 
having worked out in detail the complex life 
cycle of the red-spotted newt (published in 
1891). Gage co-founded Comstock Publish-
ing Company in 1893, and later donated it to 
Cornell University Press. The well-known 
handbooks of American frogs (by the Wrights, 
published 1933), salamanders (by Bishop, 
1943), lizards (by Hobart M. Smith, 1946), tur-
tles (by Archie Carr, 1952), and snakes (by 
the Wrights, 1957) were issued under the 
Comstock imprint. Benjamin F. Kingsbury, 
Gage's successor, published extensive stud-
ies on amphibian anatomy including the gut, 
lateral line system, brain and the columella 
auris. Later still, Howard B. Adelmann, who 
had been an associate of Hans Spemann at 
Freiburg, conducted a long series of experi-
mental studies on development of the eye, 
lens and mesoderm in salamanders. 

Today, studies in herpetology at Cornell 
are no less active but are more widely 
dispersed in several academic units as a 
result of the reorganization of biology and the 
establishment of an intercollegiate Division 
of Biological Sciences in 1964. All of the biol-
ogy units are located on the central campus, 
including the Sections of Ecology & Syste-
matics and Neurobiology & Behavior which 
occupied two new research buildings there in 
1982. We take this opportunity, therefore, to 
provide a brief review of current activities, 
including those of recent graduates. 

RESEARCH 

In the Department of Anatomy of the Col-
lege of Veterinary Medicine Daniel Black-
burn, a student of Howard E. Evans, is com-
pleting his Ph.D. dissertation on the evolution 
of viviparity and fetal nutritional specializa-
tions in reptiles and other vertebrates. Black-
burn analyzed the selection pressures, pre-
adaptations, and constraints affecting repro-
ductive mode evolution. He also compared 
placentation and reproductive anatomy of 
some representative reptiles, including Ma-
buya heathi, a species that has evolved a suite 
of "eutherian" reproductive specializations. 
Earlier, Blackburn completed a masters the-
sis under Harvey Pough, on the comparative, 
functional, and evolutionary myology of sce-
loporine iguanid lizards. Howard Evans, who 
has published extensively on the anatomy of 
fishes, snakes and birds, has completed a 
revision of his chapter on reptile anatomy in 
"Zoo and Wild Animal Medicine," to be pub-
lished shortly by W. B. Saunders Co.; included 
in the revision are illustrations and descrip-
tions of the pelvic limbs and cloacal region of 
pythons. In the Department of Physiology of 
the same college Charles L. Guard is study-
ing reptilian digestive physiology and recently 
completed a major review of the subject that 
was published by Cambridge University 
Press. 

In the Section of Genetics and Develop-
ment of the Division of Biological Sciences, 
several individuals in the laboratory of Antonie 
W. Blackler are studying gene regulation in 
Xenopus frogs. Blackler is engaged in a study 
of the control of rRNA synthesis at an abbre-
viated rRNA locus translocated to the end of a 
chromosome that does not normally carry it, 
and with Robin Tropper is engaged in a study 
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of nucleolar fusion in cells that carry the 
translocation in single and double copies. 
Sharon Camhi is using the fluorescent prop-
erty of X. borealis chromosomes to examine 
the effects of cytoplasmic aging prior to fertil-
ization. Michael Newstein is determining the 
gene copy number in the X. laevis transloca-
tion, and whether the translocated locus is 
active during oocyte gene amplification. 
Other projects in Blackler's lab concern allelic 
exclusion at the "albino" locus in borealis/ 
laevis hybrids and determination of the dis-
tribution of sex-determining loci in the Xeno-
pus genome. 

In the Section of Ecology & Systematics, 
Harvey Pough's research interests center on 
ecological energetics. He is continuing work 
on simultaneous changes in physiology, 
morphology, and behavior during the post-
metamorphic ontogeny of anurans. Suzanne 
Kamel, after completing a master's degree 
with Robert Gatten at the University of North 
Carolina at Greensboro, spent the summer of 
1983 at Cornell working with Pough in these 
studies. Kamel has now begun doctoral study 
with Martin Feder at the University of Chi-
cago. Robin Andrews, from Virginia Poly-
technic Institute and State University, is 
spending her sabbatical leave as a Visiting 
Professor at Cornell in 1984. Pough and 
Andrews are engaged in studies of lizard 
energetics, especially the energy costs of 
feeding. Gatten and also Kirk Miller of Frank-
lin and Marshall College will spend portions 
of their sabbaticals in Pough's lab in 1984-85. 
Pough and Margaret M. Stewart from SUNY 
at Albany, and their students, have collabo-
rated since 1979 in a study of the Puerto 
Rican coqui,Eleutherodactyluscoqui. Among 
other results, they have found that the density 
of populations of coquies in the forest at El 
Verde depends upon the availability of day-
time retreat sites. The coquies have complex 
water-conserving behaviors they employ dur-
ing their nightly periods of activity. Frogs that 
are prevented from exerting this behavioral 
control over evaporative water loss may 
become lethally dehydrated during a night, 
whereas free-ranging frogs experience neg-
ligible water loss. The frogs' hydroregulatory 
behaviors interact with other activities like 
feeding and calling in a manner analogous to 
the thermoregulatory behavior of lizards. 
Coquies have been shown to have internal 
fertilization, and the eggs are brooded by the 
male. Predation by other male coquies is a 
major source of egg mortality, and a brooding 
male defends his eggs against these incur-
sions. The attending male also provides water 
to the eggs, which triple their mass during 
development. Eggs that do not absorb suffi-
cient water during development are unable to 
use all the yolk, and produce smaller than 
normal hatchlings. Alan de Queiroz is a new 
graduate student in Pough's laboratory. His 
interests center on. behavioral ecology, and 
he has been attempting to quantify aspects of 
prey-handling behavior of snakes and lizards. 

Theodore Taigen completed a doctorate in 
Pough's lab in 1981 with a series of studies of 
the relationship between exercise physiology 
and behavior of anurans. In collaboration 
with Pough and with Sharon Emerson from 
the Field Museum of Natural History, Taigen 
found a close correlation between aerobic  

capacity for exercise and the foraging mode 
used by a phylogenetically and ecologically 
diverse group of anurans. Subsequently, in 
collaboration with Pough, he extended these 
analyses to field studies of time budgets of 
frogs in Panama and Puerto Rico. Taigen is 
now an assistant professor at the University 
of Connecticut. In conjunction with Kent-
wood Wells, who obtained his doctorate in 
Pough's lab in 1976, Taigen has begun mea-
surements of the energetic cost of anuran 
vocalizations. Carol Beuchat finished her 
doctorate in Pough's laboratory in 1982 with a 
study of the ecological and physiological 
consequences of viviparity for Sceloporus 
jarrovi. She found that pregnant female lizards 
thermoregulated at lower body temperatures 
than males or post-parturient females. Preg-
nant female lizards had higher metabolic 
rates than non-pregnant lizards, and oxygen 
consumption during parturition increased to 
four to six times resting values. In conjunc-
tion with Steven Ellner, a graduate student in 
applied math at Cornell, Beuchat developed a 
general model for the costs and benefits of 
thermoregulatory behavior. Currently Beu-
chat is continuing postdoctoral work with 
Eldon Braun and David Vleck at the Univer-
sity of Arizona. Ellen and Robert Dawley will 
join Ecology & Systematics next fall, sharing 
the position of instructor in "The Vertebrates" 
course. Ellen is finishing her doctorate with 
Wells studying olfactory communication in 
salamanders. 

The Cornell Laboratory for Ecological and 
Evolutionary Genetics, housed at Langmuir 
Laboratory, is engaged in electrophoretic 
studies of evolution by gene duplication of 
polyploid fish, amphibians and other orga-
nisms. Ellen Marsden, a student of Peter 
Brussard, is working with the tetraploid Hyla 
versicolor and its diploid counterpart H. 
chrysoscelis as well as species from the poly-
ploid lineage Xenopus. 

Alan H. Savitzky taught at Cornell from 
1978 to 1982, both for Ecology & Systematics 
and for Neurobiology & Behavior, and was for 
several years in charge of the laboratories for 
"The Vertebrates" course. Savitzky, now 
assistant professor of biology at Old Domin-
ion University in Virginia, is continuing his 
studies of snake functional morphology and 
systematics. In particular, he is studying the 
parallel evolution of specialized feeding and 
defensive structures, including venom deliv-
ery systems and morphological correlates of 
aquatic foraging. 

In the Section of Neurobiology & Behavior 
there are several students and faculty work-
ing with amphibians and reptiles. Joanne Bal-
larino, a student of Howard C. Howland, is 
studying the formation of otoconial crystals 
in the otolithic organs of vertebrates. Reptiles 
are the key phylogenetic group in this com-
parative study since they produce both ara-
gonite and calcite crystals, typical of amphi-
bians and of birds and mammals, respectively. 
Leo J. Fleishman, another of Howland's stu-
dents, is studying visual communication in 
Anolis lizards. His particular interest is per-
ception of motion, how they discriminate 
important (e.g., prey, predators, displays of 
conspecifics) from less relevant motion such 
as windblown vegetation. Fleishman's field 
work is done at the Smithsonian Tropical 

Research Institute in Panama. Paul Watson, a 
student of Stephen T. Emlen and Paul W. 
Sherman, is investigating the reproductive 
biology of the newt. In particular, he is study-
ing the fall reproductive period, especially the 
significance of male pheromones for inter, 
sexual selection and coordination of mating. 
He is presently attempting to purify and 
chemically characterize the pheromones. 

Students in the laboratory of Robert R. 
Capranica are studying various aspects of 
communication in frogs. Harold Zakon com-
pleted a dissertation on the anatomy and 
electrophysiology of regeneration of the 
eighth cranial nerve in But° and Rana. After 
transection, the auditory nerve fibers regen-
erate with a remarkable precision to reestab-
lish their exact same synaptic terminals in the 
central auditory system. Walter Wilczynski, a 
postdoctoral fellow in Capranica's laboratory, 
completed anatomical and electrophysiolog-
ical studies on sound localization in anurans. 
He discovered that sound reaches the inner 
ear in two ways (via the tympanum and also a 
separate extratympanic route) that interact to 
permit directional sensitivity. Both Zakon and 
Wilczynski are now assistant professors of 
zoology at the University of Texas at Austin. 
David Yager, a current student, is conducting 
studies of sound production and communica-
tion in Xenopus. He found that the larynx 
comprises about one-quarter of their body 
size and that their mating calls are produced 
by an unique mechanism involving "implo-
sion" in the larynx. Presently he is studying 
call discrimination among hybrids and their 
parental species. Gary Rose, now on a post-
doctoral at University of California, San 
Diego, completed a dissertation on temporal 
processing in the auditory system of frogs, in 
particular the way in which amplitude-
modulated (AM) calls are transformed when 
being passed from peripheral to central audi-
tory systems. The central neurons are tuned 
to preferred rates of AM in a species-specific 
way. Andrea Megela, now assistant professor 
of biology at Brown University, performed 
electrophysiological and behavioral studies 
of species of Rana and Hy/a in which adapta-
tion rates of auditory nerve fibers range from 
phasic "on" units to tonic patterns. The results 
suggest that rapidly adapting fibers play an 
important role in sound localization. Robert 
Capranica is currently involved in a project 
on accuracy of female phonotaxis and their 
ability to discriminate the male calls against a 
complex acoustic background. Field studies 
are being conducted in South Africa with 
Hyperolius and Kassina, and his electrophy-
siological studies in the laboratory deal with 
neural encoding of frequency-modulated 
(FM) calls in the peripheral and central audi-
tory systems. Two-choice female phonotaxis 
trials verify that the direction, rate and fre-
quency range of modulation are critical cues 
in species recognition. 

Also in the Section of Neurobiology & 
Behavior, students in Kraig Adler's group are 
studying various aspects of orientation be-
havior, sensory physiology and social behav-
ior. Michael J. Ryan completed his thesis on 
sexual selection and communication in the 
neotropical frog Physalaemus pustulosus; 
the thesis will soon be published in book form 
by University of Chicago Press. Ryan found 
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that the call components serve different func-
tions: the "whine" is involved in species 
recognition while the "chuck" provides in-
formation used in mate choice by females, 
who choose the largest males by discriminat-
ing the fundamental frequencies of the chuck 
component. At the Smithsonian station in 
Panama, he has also worked collaboratively 
with A. Stanley Rand on Physalaemus biol-
ogy and with Merlin D. Tuttle on the frog-
eating bat Trachops. Ryan is presently a 
Miller Fellow at University of California, 
Berkeley, and in September will become 
assistant professor of zoology at the Univer-
sity of Texas, Austin. Gordon H. Rodda fin-
ished a dissertation on orientation and navi-
gation in alligators, research in which he used 
resighting, radiotracking and arena-testing 
techniques. Juveniles homed accurately, with 
no evidence for random searching, although 
habitat barriers deflected their homeward 
paths. Older juveniles tested in distant arenas 
were highly oriented toward home and errors 
in their headings were correlated to natural 
variation in the dip angle of the earth's mag-
netic field; significantly, the errors were 
correlated with magnetic values only within 
20 min. of testing time, suggesting that dip 
angle may provide one component of an hy-
pothesized bicoordinate map sense. Rodda 
just completed a Smithsonian postdoctoral 
project in Venezuela on iguana social behav-
ior and is now assistant professor of psychol-
ogy at University of Tennessee. Bruce Wald-
man, presently a postdoctoral fellow at Cam-
bridge University, finished a dissertation on 
kin recognition and sibling association in 
anurans. He found that Bufo americanus tad-
poles chose to associate with siblings, prefer-
ring full-siblings over paternal, but not mater-
nal half-siblings. Recognition was not de-
pendent upon prior experience with siblings 
since the preference occurred even when 
embryos were allowed to hatch in isolation, 
but early postembryonic interactions can alter 
their recognition template. Comparative stud-
ies on Rana sylvatica tadpoles also revealed 
sibling preferences but other aspects were 
significantly different. In September 1984 
Waldman will join Harvard University as 
assistant professor of biology. 

Among Adler's current students and asso-
ciates, John B. Phillips is studying the ability 
of newts to use magnetic cues for orientation 
and navigation. Phillips has shown that mag-
netic cues can be used as a compass and is 
currently determining whether newts have an 
axial or polar compass mechanism. In other 
studies, partly in collaboration with Adler, 
Phillips is investigating the possibility that 
newts, which are unusually sensitive to the 
earth's magnetic field, may utilize magnetic 
cues also as a map, studies involving both 
correlational analyses and direct experimen-
tal tests. In Fall 1984 Phillips will begin a 
postdoctoral fellowship- in neurophysiology 
at Yale University to study sensory aspects of 
orientation. John D. Crawford is presently 
studying the use of skylight polarization cues 
for orientation, both in frogs and lizards. He is 
researching the role of the lizard parietal eye 
as a polarization analyzer, using single-unit 
electrophysiological techniques. In addition, 
he is examining the importance of individual-
ity in frog orientation. Douglas Brust, an  

undergraduate honors student working under 
Adler's supervision, is finishing a study of 
thermoregulatory behavior in iguanas, a field 
study begun in Venezuela in 1982. Brust will 
begin his doctoral work with Vleck at the Uni-
versity of Arizona next fall. Robert Madden, 
professor at Ma rymount College in Tarry-
town, New York, regularly comes to Cornell 
each summer to conduct his on-going studies 
of orientation in Chrysemys picta. He has 
developed a simple test arena, one that can 
be easily transported to critical sites and in 
which the turtles exhibit consistent orienta-
tion. Kraig Adler is exploring several aspects 
of the orientation behavior of amphibians and 
reptiles. Recently he completed a study, using 
a portable apparatus that shifts the magnetic 
field, showing that newts do not monitor the 
magnetic field during displacement; the 
complementary experiments are now under-
way to test for the use of magnetic cues only 
at the time of release. Another of his projects 
involves the use of polarization cues by the 
desert lizard Lima notata. He has shown that 
they can orient to polarized light patterns and 
do so in a time-compensated manner; cur-
rently he is studying the possible role of the 
parietal eye as the critical analyzer. A list of 
available reprirts of papers by the Adler 
group can be obtained on request. 

TEACHING 

An introductory course, "The Vertebrates," 
forms the basis of the undergraduate curricu-
lum in vertebrate biology. The textbook Ver-
tebrate Life by William McFarland, Harvey 
Pough, Tom Cade and John Heiser had its 
origin in that course. After "The Vertebrates," 
undergraduates can take courses in mam-
malogy, ornithology, ichthyology, or herpe-
tology. The "Herpetology" course, offered in 
the fall term in alternate years, is taught by 
Harvey Pough and enrolls about 25 students. 
Extensive teaching collections, housed in 
Stimson Hall, are used for the vertebrate biol-
ogy courses, and Ithaca's location in the Fin-
ger Lakes region of upstate New York allows 
field trips to a variety of habitats near campus. 

Reptiles are being treated in increasing 
numbers at the Small Animal Clinic of the 
Veterinary College, and interest in reptile and 
amphibian medicine continues to grow among 
Cornell's veterinary students. For each of the 
past few years, the student chapter of the 
American Association of Zoo Veterinarians 
has organized a herpetological seminar ser-
ies on taxonomy, captive raising, and clinical 
methods. In recognition of the expanding 
need for professionals with expertise in the 
area, the American Veterinary Medical Asso-
ciation will soon recognize Zoo Animal Medi-
cine as a certified board specialty. 

There is also an active student zoology 
club, "Jordani," that sponsors a monthly lec-
ture and film series, field trips and other pro-
grams. The club is named for David Starr Jor-
dan, the famed ichthyologist who occasionally 
published in herpetology and authored the 
Manual of the Vertebrates, mainstay of verte-
brate biology courses in America for several 
decades at the turn of the century. Jordan 
graduated from Cornell in 1872, the only per-
son in the 'university's history to receive a 
masters degree upon completion of an under-
graduate course of study! 

COLLECTIONS 

The Vertebrate Collections are adminis-
tered by the Section of Ecology & Systemat-
ics. The fish collection is largest, with about 
1,000,000 specimens; the bird and mammal 
collections total about 53,000 specimens. 
The herpetology collection, with a total 30,000 
specimens, was organized by A. H. Wright; 
the first catalog entry is dated January 10, 
1922. Wright's specimens from the eastern 
United States, particularly from the Okefeno-
kee Swamp, comprised the majority of the 
initial holdings. During his term as curator, 
Harvey Pough added 6,000 specimens, con-
centrating on material from outside North 
America. As a result of his efforts, there are 
significant holdings from Costa Rica, Puerto 
Rico, and Australia. Requests for loans should 
be addressed to the present curator, Amy R. 
McCune at the Section of Ecology & Syste-
matics, Corson Hall. 

At the Laboratory of Ornithology there 
exists an extensive collection of tape-recorded 
sounds of vertebrates, the Library of Natural 
Sounds, curated by James L. Gulledge. The 
library was begun in the early 1930s by two 
Cornell professors, Arthur A. Allen and Peter 
Paul Kellogg, who performed the first high-
speed flash photography as well as acoustic 
recordings of frogs. This work resulted in the 
classic phonograph record "Voices of the 
Night," originally issued in a 78 RPM version 
in 1947 and republished by the Laboratory in 
1982 in a completely revised 33-1/3 RPM edi-
tion. The herpetological tape collection at the 
Laboratory presently contains about 235 
individual recordings of some 60 taxa, primar-
ily frogs, toads, and crocodilians, worldwide 
in distribution. There are a large number of 
additional recordings in the unedited collec-
tion (mostly neotropical), and the collection 
is being actively enlarged for research 
purposes. 

KRAIG ADLER and F. HARVEY POUGH 
Division of Biological Sciences 
Cornell University 
Ithaca, New York 14853, U.S.A. 

Editor's Note: The editor encourages faculty 
from other universities having programs in 
herpetology to describe same in a format sim-
ilar to that above. In order to assure the time-
liness of the material contained in such a fea-
ture article, authors should apprise the editor 
of their intention to submit a manuscript, and 
the proposed date of submission. • 
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BOOK REVIEWS 

Amphibians and Reptiles of the Pacific North-
west, by Ronald A. Nussbaum, Edmund D. 
Brodie, Jr. and Robert M. Storm. 1983. 332 
pages. The University Press of Idaho. ISBN 
0-89301-086-3. 

The authors' stated aim is to provide a con-
cise guide to identification of the species of 
amphibians and reptiles that occur in the 
Pacific Northwest. In this they have succeed-
ed well. The geographic scope is Oregon, 
Washington, Idaho and British Columbia; 62 
species (18 salamanders, 14 frogs, 2 turtles, 
11 lizards and 17 snakes) of 37 genera and 17 
families comprise the fauna. Species ac-
counts, following a standard format, include:  

common name, scientific name and author-
ity, photograph of the live animal, paragraph 
of general remarks (mostly recognition char-
acters) and brief sections headed Habitat, 
Variation, Life History, Remarks (for some 
species), and References. There are intro-
ductory chapters entitled Introduction, Col-
lecting and observing amphibians and rep-
tiles, Composition and origin of the herpeto-
fauna, Herpetology and Nomenclature. There 
is a brief description of each class, order, 
family and genus. There is an illustrated key 
to the salamanders, and for the frogs there 
are separate keys, one, illustrated by photo-
graphs, for metamorphosed forms, and the 
second, for tadpoles, illustrated by diagram-
matic drawings. Each of the 62 species is 
illustrated at least once with a photograph; 
some are shown two or more times, in both 
color and black and white. For Dicamptodon 

ensatus for instance, the four photographs of 
a color plate show, respectively, a large adult, 
an adult in defensive posture, an albino larva, 
and a female guarding eggs, while a black 
and white photo accompanying the species 
account compares a larva with one of the less 
robust Dicamptodon copei from the same 
locality. The black and white photographs are 
of page width, are all originals of high quality, 
and all serve well to illustrate the general 
characters and aspect of the animal illus-
trated. Some serve also to illustrate aspects of 
behavior, habitat or life history. 

Although all groups are competently dealt 
with, the authors are perhaps at their best in 
the accounts of salamanders and frogs. Three 
examples, the Pacific Giant Salamander 
( Dicamptodon ensatus), the Tailed Frog 
(Ascaphus truei), and Mary's Peak Sala-
mander (Plethodon gordoni) must suffice to 
cite a few of the many interesting facts sum-
marized in each species account. D. ensatus 
reaches a maximum length of 351 mm as a 
paedogenic larva. It varies geographically in 
voice (described as a rattling or growling 
sound), in defensive posture and behavior, 
and in the tendency to metamorphose or to 
remain a permanent larva. Terrestrial adults 
may feed upon small snakes, shrews, mice 
and salamanders, but invertebrates probably 
make up most of their food. The female 
guards the nest in a submerged and con-
cealed chamber until the eggs hatch, a period 
as long as 200 days. The usual larval period is 
18 to 24 months. A. truei is voiceless, mates in 
early Fall, underwater, with internal fertiliza-
tion, sperm remaining viable in the oviducts 
for 10 months until oviposition. Usual clutch 
is only 44 to 75 eggs and females produce 
only in alternate years. Larval development 
lasts two or three years; young metamor-
phose August-September. P. gordoni may be 
only an unstriped morph of P. dunni, as the 
two occur in microsympatry, are similar 'bio-
chemically. However, P. gordoni is slightly 
smaller, has an average of one less costal 
groove, a narrower head and longer legs. 

The distribution maps show a surprising 
abundance and scattering of locality records, 
attesting to the rapid progress of herpetology 
in the Northwest in the 40 years since this 
reviewer's field work in the area. Some hasty 
approximate counts show the following num-
bers of locality records. For Thamnophis ele-
gans, 138 in Oregon, 120 in Idaho, 94 in 
Washington, 70 in British Columbia; for Elga-
ria coerulea 95 in Oregon, 79 in Washington, 
51 in British Columbia, 7 in Idaho; for Asca-
phus truei 64 in Idaho, 52 in Washington, 42 in 
Oregon, 19 in British Columbia; for Mastico-
phis taeniatus 31 in Oregon, 21 in Idaho, 8 in 
Washington. 

For the distribution maps outline maps of 
two kinds were used. Those with Oregon, 
Washington and Idaho each occupy an entire 
page; those with these same three states and 
also British Columbia, used for the more 
northern species, are shown on a more 
reduced scale and occupy about 3/4 page. In 
each case the actual species . range may 
occupy only a small part of the map, resulting 
in much wasted space that could have been 
used for text. Overall species ranges are not 
shown, and uninitiated readers will not know 
whether ranges stop at the Oregon and Idaho 
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boundaries or extend beyond, although this 
could have been shown with no loss of space. 

Much significant new information is con-
tributed for many of the species. The authors 
do well in distinguishing between their own 
original records and those from publications, 
and between published literature from the 
Northwest and that from other regions which 
might not apply in the Northwest. Few errors 
were noted. For Crotalus viridis varying litter 
sizes are reported for the subspecies viridis, 
lutosus and oreganus; for the latter the alleged 
"3 to 5" young per litter seems much too low 
in view of Klauber's (1956. Rattlesnakes, their 
habits, life histories ... Univ. California Press) 
findings. For 79 oreganus litters that Klauber 
listed, mean was 6.6 (1-14). Likewise, for 
Cnemidophorus tigris the authors state that 
females from more southern areas, outside 
the Northwest, produce larger clutches 
(compared with the 2.65 mean of southern 
Idaho) with as many as eight eggs per clutch. 
Actually, the highest mean clutch size re-
ported for a population of C. tigris is 4.1 
(Goldberg, 1976, Copeia:260-266) for a mon-
tane population, and other samples from the 
southern half of the range average less than 
2.5. 

HENRY S. FITCH 
University of Kansas 
Natural History Reservation 
Route 3, Box 142 
Lawrence, Kansas 66044, U.S.A. 	 • 

Amphibians and Reptiles of New England: 
Habitats and Natural History, by Richard M. 
DeGraff and Deborah D. Rudis. Illustrated by 
Abigail Rorer. University of Massachusetts 
Press, Amherst. 1983, 112 pp., 6 black-and-
white photos, 56 drawings, 57 maps. $14.00 
cloth, $6.95 paper. 

In the first comprehensive survey of the 
New England herpetofauna in a very long 
time, the authors have undertaken the con-
siderable task of synthesizing nearly 70 years 
of literature and documenting the distribu-
tion of 56 taxa. The book is intended for use 
by the scientific community, although it also 
will be interesting to amateurs. 

The text is introduced by sections on the 
history of herpetological investigations, habi-
tats present, and population status of rare 
species. The species accounts that follow 
discuss abundance, habitat use, breeding 
biology, home range, and food. Accompany-
ing maps illustrate general distributions and 
denote county records with dots. There is a 
wildlife management emphasis to much of 
the book, which reflects the conservation 
background of the authors. I find this orienta-
tion timely, particularly in light of the recent 
emphasis by many state agencies on non-
game wildlife programs. 

Despite this useful perspective, the book is 
weak in aspects of its systematic and ecolog-
ical coverage. I feel that one of the principal 
functions of a regional work is to document 
morphological characteristics of local popu-
lations. Yet, no original measurements were 
made, and there is little discussion of regional 
color patterns. The weak patterning of north- 

eastern Scaphiopus holbrookii compared to 
southern individuals should have been doc-
umented, for example. Moreover, descriptions 
of habitats sometimes emphasize vegetation 
features that are of questionable importance 
to reptiles and amphibians. The heavy reliance 
on personal communications tends to pro-
mote this incomplete view of habitat use, and 
it results in habitat specificity being implied 
when it is not really present. For example, it is 
unlikely that old fields are a "special" habitat 
requirement of Terrapene carolina, or that 
Crotalus horridus is restricted to forests with 
high rodent density. Rodent density under-
goes dramatic temporal fluctuation, and in 
any event current Crotalus distribution is 
more closely tied to recent historial factors 
(e.g. eradication campaigns). Statements 
about the important role of herptiles in insect 
and rodent control (p. 10) also seem a bit 
sweeping, particularly considering recent 
studies that suggest resource superabun-
dance in the northeast. 

Concerning evolutionary topics, the dis-
cussion of speciation in Ambystomid sala-
manders is unfortunately worded to sound as 
if reproductive isolation was caused by glaci-
ation rather than having developed during 
glaciation. Furthermore, hybridization be-
tween Bufo americanus and B. woodhousii 
fowled, so frequent on Cape Cod and in coast-
al Connecticut, is not discussed at all. A 
recent MS thesis completed at the University 
of Connecticut provides additional data on 
intergradation between Chrysemys p. picta 
and C. p. marginata. 

The distributional data presented, although 
by far the best in print, suffers from an incom-
plete review of collections. Several major 
New England collections, including those at 
the Yale Peabody Museum (YPM) and Uni-
versity of Connecticut (UCM), were appar-
ently not examined. Notable omissions were 
those of Connecticut specimens of Ambys-
toma tigrinum (YPM) and Trionyx spiniferus 
(UCM). Some UCM leopard frogs also appear 
to be Rana utricularia rather than pipiens. In 
addition, Cope's classic Batrachia of North 
America (1889; U.S. Nat. Mus. Bull. 34), with 
its wealth of New England data, was not 
consulted. 

I found most comments on abundance 
reasonable. However, the uncommonness of 
Thamnophis sauritus is overrated; it is regu-
larly found in marshes. Recent discoveries of 
some large Ambystoma cf. laterale popula-
tions also suggest that members of the jeffer-
sonianum complex may be more common 
than previously thought. Additionally, further 
discussion of the extent of the rarity of Eume-
ces fasciatus and Scaphiopus holbrookii 
would have been interesting. Many feel that 
both these species are well on the way to 
extinction in New England. Finally, the tabu-
lar listing of Desmognathus ochrophaeus as 
rare in Connecticut (p. 8) is apparently a 
typographical error. 

Even with the several shortcomings of the 
text, the authors are to be commended for 
their substantial compilation. They have 
summarized a great deal of regional literature 
and have included many original observa-
tions. Readers will find the comments section 
of the species accounts particularly enlight-
ening. Individuals interested in the north- 

eastern herpetofauna will find this a useful 
volume. 

ROBERT J. CRAIG 
Quinebaug Valley Community College 
Danielson, Connecticut 06239, U.S.A. • 

Dorsal Ventricular Ridge. A Treatise on Fore-
brain Organization in Reptiles and Birds, by 
P. S. Ulinski. 1983. 284p illus. John Wiley and 
Sons. $39.95 

The dorsal ventricular ridge is a forebrain 
structure characteristic of the brains of rep-
tiles and birds. It forms the lateral walls of the 
telencephalon and protrudes into the lateral 
ventricle. Functionally, the DVR forms a link-
age between principle sources of sensory 
information to the telencephalon, i.e., from 
various receptors to structures in the brain 
that modulate behavior. An overall under-
standing of the uses of sensory information in 
modulating vertebrate behavior must rest 
ultimately in detailed accounts of each of the 
major variants of telencephalic structure and 
function, including DVR in the case of reptiles 
and birds. This important contribution should 
be of significant value to neuroethologists. 

HENRI C. SEIBERT 
Department of Zoology 
Ohio University 
Athens, Ohio 45701, U.S.A. 	 • 

Their Blood Runs Cold: Adventures with Rep-
tiles and Amphibians, by Whit Gibbons. The 
University of Alabama Press, P.O. Box 2877, 
University, Alabama 35486, 158 pp., 1983. 
$19.75 cloth, $9.95 paper. 

I can't remember when I enjoyed reading a 
book as much as I did Their Blood Runs Cold. 
Whit Gibbons has interspersed science with 
wit, in a masterful way. The science is correct 
and aimed for the layperson, but don't buy the 
book for the science - buy it for the great 
stories of herpetologists in action. In this 
small volume Whit portrays the professional 
herpetologist as a scientist using his training 
to understand the natural history and evolu-
tion of this group of animals that few people 
understand and most people loathe. He also 
lays bare the trait found in so many field biol-
ogists (especially herpetologists) - the reten-
tion of the enthusiasm and a little of the crazi-
ness found in a group of teenage herpers on 
their first big snake hunt. 

If you have ever crawled in the mud to col-
lect a salamander; fallen into a pond going 
after a frog; suffered the indignities of back-
ing into cactus collecting lizards; or been 
frightened nigh to death by a venomous 
snake, this book will speak to you. I made the 
mistake of trying to read it in my office and 
soon was surrounded by colleagues and stu-
dents demanding to know why I was laughing 
uncontrollably. 

Buy the book to read about Whit's "cap-
ture" of an eight-foot alligator that terrorized 
the staff of the Savannah River Ecology 
Laboratory. I would like to see Whit write a TV 
series of herpetological adventures and mis-
adventures in the style of his gator story. I 
recommend Their Blood Runs Cold to all 
herpetologists, amateur or professional: if 
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you don't like this book turn in your snake-
stick and potato-rake! 

EDMUND D. BRODIE, JR. 
Biology Department 
Ade1phi University 
Garden City, N.Y. 11530, U.S.A. 

Catalogue of New World Amphibians, by 
Keith A. Harding. 1983. Pergamon Press. 406 
pages. $80.00. 

Most biologists fail to be aware of how 
rapidly new taxa are being found or of the 
number of systematic changes proposed for 
the highly diverse neotropical fauna. Biolo-
gists of every stripe require some readily 
available checklist in order to exploit organic 
diversity. The previous catalogues of Ameri-
can amphibians are badly out of date and out 
of print: Boulenger's two catalogues of 
amphibians were published in 1882, essen-
tially at the beginning of his forty year domi-
nance of herpetology. Persons needing 
information on organic diversity have had to 
make do with works of more limited coverage 
augmented with difficult searches through an 
ever-increasing sea of new literature. Hard-
ing's new book will satisfy a serious need. 

The book is attractive and the binding 
sturdy enough for rough use by this reviewer. 
The pages are printed by offset of an original 
typescript but are attractive and easily read. 
The type is not overly small but varies only in 
that species names are italicized lower case 
whereas generic names are all italicized capi-
tals and family group names are roman capi-
tals. Major headings (order and chapter titles) 
are in yet larger type. 

Harding's book consists of five parts. Sec-
tion 1 (pp. 1-197) is a checklist of the Ameri-
can amphibians arranged alphabetically with-
in families. Families and orders are arranged 
phylogenetically (see below). For each spe-
cies and subspecies, the original usage is 
given as well as page reference to the descrip-
tion or proposal, the type-locality, and a 
limited statement of distribution (the country 
or countries in which the form has been 
reported). Harding includes countries into 
which the species was introduced (if the form 
is native to the Americas) without indicating 
that such distributions are introductions. 
Curiously, he does not report Xenopus Iaevis 
for the USA even though the species is estab-
lished in California nor Rana rugosa for the 
Hawaiian Islands (except in the last case, in 
the geographic list). Such would be logical 
extensions of his reporting of various West 
Indian Eleutherodactylus from non-native 
areas, of Bufo marinus from the Old World, or 
of Rana catesbeiana and Dendrobates auratus 
from the Hawaiian Islands. 

Section 2 (pp. 201-247) consists of geo-
graphic lists of species for each political unit 
(countries and islands). These lists were 
apparently generated by computer sorting—
if the country occurs in the list of countries for 
the species' distribution, the species is listed 
in the geographic lists—and augmented by 
reports of the fauna of geographic areas 
(cited as 'Identification' following each geo-
graphic list; such references are intended to 
direct users of the Catalogue to keys which 
would aid in identifying specimens). 

The third part (pp. 251-286) provides access 
to names now considered synonyms of other 
names. Harding's "Alphabetical Synonymy" 
is arranged alphabetically (within each order) 
by synonymous trivial name. All take the fol-
lowing form: "hidalgoi, Cystignathus Jime-
nez de la Espada 1875 = Batrachyla taeniatus 
(sic) Cei 1980." The original form of the name, 
its author and date, the name as used in the 
Catalogue, and the author and date who 
Harding follows (he frequently uses regional 
synopses or recent works rather than the ref-
erence wherein the synonymy or new combi-
nation was first proposed). 

The fourth part (pp. 289-345) consists of 
full references to all works cited in the text 
(original descriptions, proposals of synony-
mies and new combinations, and identifica-
tion guides). Unfortunately, not all the informa-
tion contained in those references found its 
way into Harding's catalogue (e.g., Savage, 
1974, is cited with regard to naming Eleuthero-
dactylus andi but was apparently ignored in 
dealing with some of the synonyms of E. fit-
zingeri (i.e., Hyla grisea, Hylodes palmatus, 
and Hylodes nubilis, two of which are reported 
by Harding as recognized species of Eleuthero-
dactylus, nubilis and palmatus) and its dis-
tribution (also found in Nicaragua). 

The fifth part (pp. 349-406) consists of 
author and subject indices. 

Although the book contains a few 1982 ref-
erences, one cannot decide how trust-
worthy the literature search might have been. 
Harding provides no statement as to when he 
ceased to add to the manuscript aside from 
the date of 'October, 1982' in the Preface. I 
confess to being eclectic in my analysis of 
completeness but discovered a number of 
'missed' references in the period 1980-1982 
and relatively few prior to that. I view his cata-
logue as satisfactorily complete prior to 1980 
but as uneven from 1980 to present. 

In order to monitor completeness, I care-
fully sampled Eleutherodactylus. The genus 
Eleutherodactylus is the largest vertebrate 
genus and exclusively neotropical. In addition 
to its size, it is perhaps the most complex and 
interesting herpetological element in the 
Americas. Harding listed 387 species. I did 
not expect to encounter the six species of the 
genus named or one resurrected (E. stej-
negerianus) in 1983, but the following named 
(date in parentheses) and recognized species 
are missing: E. boulengeri (1981), E. brevi-
frons (1981), E. colostichos (1982), E. cua-
quero (1980), E. grandoculis (1904), E. 
lineatus (1879), E. mimus (1955), and E. ruizi 
(1981). Harding recognized the following taxa 
although each has been considered a syn-
onym (synonym and date of proposal of syn-
onymy in parentheses: E. bufonoides (E. spa-
tulatus, 1970:, E. lineatissimus (E. mexi-
canus, 1970), E. nubilis (E. fitzingeri, 1974), E. 
oaxacae (E. mexicanus, 1970), and E. palma-
tus (E. fitzingeri, 1974). For unknown reasons, 
he placed Hylodes orientalis Philippi, 1902, in 
Eleutherodactylus (for the first time), creating 
a secondary homonymy with E. atkinsi orien-
talis. I noted the following spelling errors: 
bolbodactyla for bolbodactylus, crassidigita-
tus for crassidigitus, erythropleura for erythro-
pleurus, lactea for lacteus, nigrogrisea for 
nigrogriseus, punctariola for punctariolus, 
and ricordi for ricordii (such minor errors,  

disagreements in gender, pepper the book). 
Harding missed the synonymy of Amblyphry-
nus with Eleutherodactylus and the transfer 
of Leptodactylus mantipus to Eleutherodac-
tylus. 

The distributions given (countries only) 
contain several errors—E. aaptus (also 
Colombia), E. buckleyi (also Colombia), E. 
cerasinus (also Nicaragua), E. chloronotus 
(also Colombia), E. conspicillatus (not in-
cluding Bolivia), E. diastema (also Ecuador), 
E. elassodiscus (also Colombia), E. fitzingeri 
(also Nicaragua), E. glaucus (not Guatemala), 
E. goilmeri (also Honduras, Nicaragua, 
Panama), E. greggi (also Mexico), E. latidiscus 
(excluding Panama), E. leucopus (also 
Colombia), E. lymani (excluding Brasil, 
Colombia), E. matudai (also Guatemala), E. 
melanostictus (also Panama), E. nigrovittatus 
(also Brasil), E. noblei (also Panama), E. 
pseudoacuminatus (also Colombia), E. pygmae-
us (also Guatemala), E. rubicundus (occurs 
in Ecuador, not 'unknown'), E. taurus (also 
Panama), E. terraebolivaris (excluding Brasil, 
Colombia), E. thymelensis (also Colombia), 
E. unistrigatus (also Colombia), and E. urichi 
(excluding French Guiana). These errors are 
unfortunate inasmuch as the author views the 
geographic indices as "a distinct approach" 
presumably improving this document over 
the forthcoming World Checklist of the 
Association of Systematics Collections. Most 
of these omissions and errors can be retrieved 
from the references cited by Harding. 

I am aware of 124 names proposed for 
Eleutherodactylus which are now considered 
as synonyms of other names. These include 
six names mentioned above, of which Harding 
recognized 5 as valid. Harding's "Alphabetical 
Synonymy" includes 78 of the 124 synonyms. 
The 37% he failed to include show no pattern 
of omission. The earliest was proposed as a 
synonym in 1870 and the latest in 1980; most 
were placed in synonymy between 1920 and 
1970. Casual checks on other genera with 
which I have some acquaintance reveals 
comparable levels of omitted synonyms. The 
"Alphabetical Synonymy" is the poorest and 
least useful section of the book. 

A potpourri of other omissions include (1) 
new taxa named before 1982: Desmognathus 
santeetlah Tilley, Bufo atelopoides Lynch 
and Ruiz, Melanophryniscus cambaraensis 
Braun and Braun, Melanophryniscus macro-
granulosus Braun and Braun, Argenteohyla 
altamazonica Henle, Hyla elkejungingerae 
Henle, Hyla leptolineata Braun and Braun, 
Adenomera griseigularis Henle, and Procera-
tophrys cristinae Braun, (2) taxa restored to 
recognition: Rhinoderma rufum Philippi (see 
Formas et al., 1975, Physis), (3) generic 
transfers: Atelopus proboscideus to Rhampho-
phryne (see Izecksohn, 1976, Rev. Brasil. 
Biol.), and (4) incorrect usage of names: Cre-
pidophryne epioticus, not Crepidius epioti-
cus (change pointed out by Cope, 1889, Bull. 
U.S. Nat. Mus. 34:260), Hylactophryne occi-
dentalis, not Hylactophryne mexicanus 
(change pointed out by Lynch, 1976, Herpe-
tologica 32:444). 

Several other omissions are of a different 
sort. For example, Duellman (1970), Monogr. 
Mus. Nat. Hist. Univ. Kansas, 1:173, 328) 
placed Hyloscirtus in Hyla and recognized 
the bogotensis group which he later (1972, 
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Occ. Pap. Mus. Nat. Hist. Univ. Kansas, 11:1-
31) monographed. Lutz and Ruiz (1977, Bol. 
Mus. Nac. Rio de Janeiro, zool., 289:1) named 
Hyloscirtus vermiculatus. Presumably, Hard-
ing viewed Lutz and Ruiz's usage of Hy-
loscirtus as sufficient to ignore Duellman's 
view that the genus not be recognized. 
Duellman continued to name new species of 
the bogotensis group and to place them in 
Hyla (e.g., H. torrenticola). Harding's tax-
onomic decision in this instance was to ignore 
Duellman (1970) but accept part of later 
arguments (i.e., H. torrenticola is a Hyla, but 
of a group whose type-species is the type-
species of another genus). Perhaps Harding 
wished to avoid creating a new combination 
for the species named by Lutz and Ruiz, 
which is now considered a synonym of Hyla 
bogotensis, fide Ruiz and Lynch, 1982, 
Caldasia, 13(64):650. 

The systematic arrangement (four orders, 
Gymnophiona, Caudata, Meantes, and Anura; 
sequence for families; and apparently some 
generic assignments to subfamily) follows, 
curiously enough, Goin, Goin, and Zug's 
(1978) "Introduction to Herpetology" rather 
than original papers where data are discussed. 
For example, Harding placed the monotypic 
hylid genera Anotheca and Nyctimantis in 
Amphignathodontinae, probably following 
Duellman (1970). However, Duellman and 
Trueb (1976, Occ. Pap. Mus. Nat. Hist. Univ. 
Kansas, 58:1-14), who studied these frogs, 
concluded (albeit, in a vague way) that both 
genera must be placed in the Hylinae. 

Many authors have discussed the phylo-
genetic arrangement of salamanders and 
most have rejected Cope's notion of a separate 
order for sirenids. The only place the notion 
persists is in the various editions of "Intro-
duction to Herpetology" and now, Harding's 
Catalogue. One wishes that Harding had 
evaluated such works as Edwards (1976, J. 
Morph. 148:305-328), Estes (1965, Amer. Zool. 
5:319-334), Regal (1966, Evol. 20:392-407), 
and Wake (1966, Mem. So. California Acad. 
Sci. 4:1-111) before critically adopting Goin 
et al. (1978). However, the salamander arrange-
ment will not likely confuse users. 

The phylogenetic arrangement for the 
larger and more diverse group, Anura, was 
taken likewise from Goin, Goin, and Zug 
(1978). This arrangement in turn was taken 
from Jay Savage's imaginative and pro-
vocative arrangement proposed in part with-
out so much recourse to systematic as to 
biogeographic data and in part based on 
Starret's study of tadpole morphology (both 
published in 1973 in "Evolutionary Biology of 
the Anurans: Contemporary Research on 
Major Problems," edited by J. L. Vial). Starret's 
proposal received serious and unanswered 
criticism from Sokal (1975, Copeia, 1975:1-
23, and 1977, J. Zool., London, 182:505-508). 
Few anuran systematists subscribe to Starret's 
arrangement, which although that doesn't 
make it wrong, certainly raises questions as 
to why Harding would promulgate it. 

I am vexed less by use of Xenoanura, Scop-
tanura, Lemnanura, and Acosmanura than by 
use of the 'family' Allophrynidae (sic). In the 
former case one has recourse to data and 
arguments whereas in the latter one encoun-
ters no wisps of either. This ethereal family, 
presented as a group coordinate to other fam- 

ilies by Harding and by Goin, et al. was never 
proposed, it simply appeared on stage one 
day and none of us noted the conjurer's art 
until Savage's paper appeared in the 1973 
book edited by James Vial. Allophryne ruth-
veni may belong to its own family but, going 
by primary literature (in which data, argu-
ments, and formal proposals are made), is 
merely a curious hylid (Lynch and Freeman, 
1966, Univ. Kansas Publ., Mus. Nat, Hist. 
17:493-502; Duellman, 1970, op. cit.:19-20; 
Duellman, 1977, Das Tierreich, 95:5-6). Its 
recognition as a family reminds me of an 
opposite case of decades ago. Davis (1936, 
Zool. Ser. Field Mus. Nat. Hist. 20:121), in 
discussing Bidder's Organ and recognition of 
both Buf onidae and Leptodactylidae remark-
ed "In other words, Noble's reason for reduc-
ing them to subfamily rank (non-existence of 
a defining character) no longer remains." I've 
treasured always the implicit logic embodied 
in that sentence, i.e., if not definable by char-
acter or data, then the group is a subfamily. In 
this case, Allophrynidae (sic) was listed cas-
ually in a biogeographic analysis and set of 
hypotheses, never having been proposed as a 
family, and was adopted without stated ratio-
nale by an introductory textbook. Its continu-
ing establishment, without being supported 
by evidence or formally proposed, offends 
my sense of scientific propriety. Its use in 
Harding's book undermines my confidence in 
his choices as to species recognition, family 
assignments, family sequence, and ordinal 
recognition when I cannot evaluate the origi-
nal data. His use of a leptodactylid subfamily, 
the Hylodinae (sic), also follows Goin et al. 
(1978) who followed Savage (1973) in spite of 
Lynch's (1971, Misc. Publ. Mus. Nat. Hist. 
Univ. Kansas, 53:10) point that Gunther's 
(1859, Catalogue of the Batrachia Salientia 
British Museum, p. 90) Hylodidae was based 
on Hylodes of Fitzinger, 1843, not Hylodes 
Fitzinger, 1826, requiring that if the south-
eastern Brasilian frogs of the genera Grosso-
dactylus, Hylodes, and Megaelosia are to be 
placed in their own family group, the name 
must be Elosiinae rather than Hylodinae (fol-
lowing the Rules of Nomenclature rather than 
common sense). 

In the preface, Harding states that "The 
primary aim ... is to provide a source of basic, 
but rapidly retrievable information . . ." He 
hopes it will be" ... of use to the taxonomist, 
conservationist and dedicated amateur alike." 
It is less clear to me what its use might be to 
amateurs than to conservationists and tax-
onomists. The latter two groups are likely to 
be more concerned about completeness and 
correctness. Using Eleutherodactylus as a 
guide, the 387 species listed by Harding 
include six not now recognized, seven pro-
posed prior to 1982 and still considered valid 
but not listed by Harding, and three listed by 
him in other genera, for an error rate of 4.1%. 
Twenty-six species have incomplete state-
ments of distribution (error rate of 6.7%). As 
mentioned above, the alphabetical synonym 
has an error rate of 37%. Taxonomists will not 
be seriously misled unless they assume 
absolute accuracy. Conservationists, unlike 
taxonomists, are unlikely to question Hard-
ing's accuracy and might err but I doubt the 
errors would be serious. If the error rates for 
other groups are all lower than those for 

Eleutherodactylus then the book still will be 
of considerable use; I am not entirely sanguine 
in suggesting that error rates are generally 
low for groups other than tropical pletho-
dontids and the 'treefrogs' (Centrolenidae, 
Hylidae, and Pseudidae). 

Lastly, one must comment on the price of 
the volume. Is it worth $80? On page iv one 
finds explanations as to why the book was 
reproduced directly from the author's type-
script (" ... as economically and as rapidly as 
possible .... "). I did not receive a price from 
the Reviews Editor but confidently inquired 
of the price at a Lincoln bookstore. They 
reported that the "tentative" price was $80. 
Such a price had a chilling influence on my 
graduate students' enthusiasm and caused 
one to await the forthcoming World Checklist 
of Reptiles and Amphibians from the Associa-
tion of Systematics Collections. I will find the 
book a helpful one because I am interested in 
all neotropical amphibian groups but feel 
very confident about the literature of only one 

JOHN D. LYNCH 
School of Biological Sciences 
The University of Nebraska 
Lincoln, Nebraska 68588, U.S.A. 	 • 

The Snakes of Honduras, by Larry David 
Wilson and John R. Meyer, 1982. Milwaukee 
Public Museum Publications in Biology and 
Geology, No. 6. [iii], 159 pp., 96 figs., 6 tables, 
frontis. (color). Available from the Milwaukee 
Public Museum, 800 West Wells St., Mil-
waukee, Wisconsin 53233. $22.50, plus $1.00 
for shipping and handling. A 10% discount 
offered to libraries and institutions, 40% to 
resellers and bookstores. 

This 8 1/2 x 11 paperback with a marvelous 
color photo of Bothrops schlegeli on the front 
cover cannot fail to catch the eye of any 
herpetologist, regardless of specialty. More 
careful inspection will yield further rewards 
for anyone interested in tropical and sub-
tropical American snakes, or simply in identifi-
cation of Honduran snakes, or in systematics 
in general, or in the ecology of Honduras. 
How such a seemingly specialized work can 
appeal to such a broad spectrum of readers 
calls for explanation. 

Reviews have previously appeared by the 
same authors for the 52 species of amphibians 
(1971) and 58 non-ophidian reptiles (1973) of 
Honduras. The 91 species of snakes now 
reported yields a total herpetofauna of 201 
species as of the dates of publication. Actually 
the preface for the present work was written 8 
March 1979, appearing in print some 3.5 
years later. Very little had been published on 
the herpetofauna of Honduras prior to the 
involvement of those authors, beginning 
twenty years ago. Thus these summaries are 
highly significant contributions that go far 
toward elimination of the unknowns lying 
between Mexico-Guatemala to the northwest, 
and Costa Rica-Panama to the southeast, all 
much better known. No claim of finality can 
be made for current knowledge of Honduran 
herpetology even now, but it is in a far better 
state than existed prior to the 1970's. 

Wilson's preface, briefly reviewing the field 
work that forms the foundation for the review 
of the snakes of Honduras, strikes a poignant 
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Table 1. Measurements of clutch and pre -hatchling C. c. collaris. 

Date Incubation #Eggs Egg Measurement Pre-hatchling Measurement 
Day # (L X W) (SVL); Wet Weight (gms) 

28 May 1 11 19.5 + 0.3 X 11.7 ± 0.2 
28 Jun 32 5 21.7 ± 0.6 X 15.8 ± 0.3 13.0: 0.1 
24 Jul 58 3 28.4 ± 1.0 X 21.6 + 1.3 27.0 ± 1.2; 0.71 + 0.1 

note, revealing an appealing streak of ro-
manticism seldom evident in the coldly 
impartial contexts of research reports. The 
progressive exacerbation of political tension 
since that was written, superimposed over the 
rapid environmental degradation evident 
even then and continuing unabated now, 
warn that the golden age of scientific en-
deavor in Honduras, which Wilson and his 
colleagues so briefly enjoyed-although it 
was sensed as a lifetime-draws to a tragic 
end. It is not likely that The Snakes of 
Honduras will soon be superseded. 

The account begins with an excellent, brief 
"description of the physiography, geology, 
climate and vegetation of Honduras" (abstract, 
p.2), illustrated with maps, photos and graphs. 
The bulk of the book consists of separate 
species accounts, each including "a partial 
synonymy, including all references dealing 
with the species in Honduras; a statement of 
the total geographic range; a description of 
the species based on its entire range, with 
parenthetical statements concerning the 
range of variation in Honduran specimens; a 
statement of ecological distribution of the 
species in Honduras; a list of locality records 
for the species in Honduras" (abstract, p. 2). 
A spot map for each species in the country, 
iiiustrations of dorsal pattern of selected spe-
cies, and keys to families, genera and species 
are provided. The book ends with an analysis 
of distribution patterns (5 pp.), six tables 
(including physiographic, vegetational and 
altitude correlation of distribution), a brief 
epilogue (as of 25 June 1979), an abstract in 
Spanish, a supplemental list of ten localities 
not listed in the gazetteers of their previous 
synopses, and seven pages of "Literature 
Cited" (approximately 350 references). There 
is no index, and no coverage of "natural his-
tory" other than ecological distribution. 

Most species accounts include a section on 
"taxonomic comments," mostly concerning 
nominal species and subspecies recognized 
by previous authors. They are of vast interest 
to students of species-group systematics not 
only of Honduras but of other Central Ameri-
can countries and Mexico. That section makes 
fascinating reading. 

Thus the synopsis of the snakes of Hon-
duras is much more than the usual presenta-
tion of factual information, although that is 
the major thrust of the book and is exhaus-
tively thorough. It is also highly interpretive, 
taxonomically, of that information. Not since 
Bogert and Oliver's classic analysis of the 
herpetofauna of Sonora, Mexico (1945), has 
such an extensively critical taxonomic dis-
course appeared on the herpetology of Mex-
ico and Central America. It is not only 
exhaustively thorough, hence valuable in that 
context regardless of conclusions, but it is 
also the first consistent application through-
out an entire major reptile monograph of the 
philosophy of strong (although not rigid) 
species-group monotypy. That is, subspecies 
are rarely accepted, and then only when 
overwhelmingly confirmed. Although Wilson 
and Meyer accept subspecies in a very few 
species, in no instance are they given formal 
entry, by rubric, in their accounts. They prac-
tice the principles of what might be called the 
"Stringent" school of thought on subspecies, 
in common with a respectable minority of  

their colleagues, whereas the majority of her-
petologists (and other vertebrate zoologists) 
adhere in general, perhaps largely in habit, to 
the principles of the "Indulgent" school. Wil-
son and Meyer defend their philosophy with 
some vigor ano clarity, making it plain that 
workers in the future should think seriously 
about the rationality of what has become habit-
ual in treatment of geographic races. 

In these several ways the appearance of 
Wilson and Meyer's Snakes of Honduras is a 
major event in herpetology, and should stim-
ulate all workers in herpetological systemat-
ics. It is a great step forward in factual infor-
mation and summary, and marks a crossroads 
of decision, both personally and for the disci-
pline. It deserves far wider attention than its 
title may attract. 

HOBART M. SMITH 
Department of Environmental, 
Population and Organismic Biology 
University of Colorado 334 
Boulder, Colorado 80309, U.S.A. 	• 

LIFE HISTORY 
NOTES 

LIFE HISTORY NOTES is analagous to 
Geographic Distribution. Individual notes are 
to concern only one species, and authors are 
requested to choose a keyword which BEST 
describes the nature of their note (e.g., 
Reproduction, Coloration, Morph-
ology, etc.). Longevity records are not ac-
cepted for this section. Figures are permissi-
ble to illustrate any data, but should REPLACE 
words rather than embellish them. The sec-
tion's intent is to convey information rather 
than demonstrate prose. Articles will still be 
reviewed and edited prior to acceptance. 

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

Please submit Life History Notes in the 
standard format directly to the SECTION 
EDITOR to avoid delays in publication: Bern 
W. Tryon, Knoxville Zoological Park, P.O. 
Box 6040, Knoxville, Tennessee 37914. 

SAURIA 
CROTAPHYTUS COLLARIS COLLARIS (East- 

ern Collared Lizard). REPRODUCTION. Var-
ious aspects of the reproductive biology of 
collared lizards have been documented in-
cluding the classic monograph by Fitch (1956. 
Univ. Ks. Mus. Nat. Hist. 8:213-274) and com-
prehensive studies by Trauth (1978. J. Herp. 
12:461-470; 1979. Herpetologica 35:184-192). 
Although much is known regarding C. colla-
ris reproduction, there are few reports which 
deal directly with clutches and pre-hatchlings. 
Recently, Smith (1983. Herp. Review 14:46) 
reported data on clutches and hatchlings of 
captive C. collaris. The following includes 
additional information on a clutch and pre-
hatchlings of C. c. collaris. 

On 10 April 1983 a male (110 mm SVL) and 
female (96 mm SVL) C. c. collaris were cap-
tured by hand at an abandoned rock quarry, 
18.8 km W Denton along U.S. 380 in Denton 
Co., Texas. The lizards were placed in a 208 I 
terrarium containing limestone rocks and 
sand and fed various arthropods ad libitum. 
Courtship behavior and copulation were not 
observed but on 28 May (1045 to 1545 hrs) the 
female oviposited a clutch of 11 eggs without 
digging a nesting burrow. After measuring 
the eggs, four showed signs of damage; the 
remaining eggs were placed in a container of 
damp vermiculite at approximately 25°C. 
Despite careful handling and care to prevent 
molding, additional damage to incubating 
eggs occurred following measurements on 
day 32 and 58. One pre-hatchling collared 
lizard on day 32 and three on day 58 were 
placed in preservative. All lizards were alive 
prior to preservation. Egg and pre-hatching 
measurements are shown in Table 1. All mea-
surements are in millimeters (mm) except 
where noted and provided as mean (X) ± 1 
standard error of the mean (SEM). 

Trauth (pers. comm., 1984) has handled 
Cnemidophorus sexlineatus eggs roughly 
during collection without causing excessive 
damage. However, eggs may become more 
fragile as incubation proceeds due to less 
calcium or a reduction in calcium in the egg-
shells of some squamates (D. L. Cox, unpubl., 
Vasser College). 

It is suggested that future attempts to hatch 
C. collaris eggs include only minimal distur-
bance to incubating clutches because of their 
extremely fragile eggshells. In the present 
case, molding of eggs was uncommon with 
most damage done while attempting to mea-
sure egg dimensions using a caliper. 

Voucher specimens are on deposit in the 
Arkansas State University Herpetological 
Museum (ASUHM #'s 4048-4052). 

Thanks to Drs. V. Rick McDaniel (Arkansas 
State University) for technical assistance and 
Stanley E. Trauth (Southern Methodist Uni-
versity) for reviewing this note. 

Submitted by CHRIS T. MCALLISTER, 
Renal-Metabolic Lab (151-G), VA Medical 
Center, Dallas, Texas 76216, U.S.A. • 
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PHELSUMA MADAGASCARIENSIS KOCHI 
(Koch's Day Gecko). TWINNING. Twinning 
in oviparous reptiles is not rare in snakes, but 
is rarely reported in lizards. Although isolated 
cases have probably been reported in lizards, 
a search of the literature was not fruitful. Cer-
tainly, even less common are joined monozy-
gotic twin embryos. 

On 22 August 1982, a solitary egg was laid 
by a Koch's Day Gecko (Phelsuma madagas-
cariensis kochi) at the Tulsa Zoological Park. 
The egg weighed 1.2 g and had a diameter of 
13.5 mm. The mean weight of eight previous 
eggs laid by the same female (none contain-
ing twins) was 1.35 g and the mean diameter 
of nine previous eggs was 13.2 mm. The egg 
was incubated at 28-32° C. When it failed to 
hatch it was opened revealing two dead but 
well preserved embryos joined at the dorsum 
of the heads (Figure 1). The combined weight 
of the embryos was 0.6 g. The total length of 
one twin was 28.6 mm with a snout-vent 
length of 13.6 mm. The total length of the 
second twin was 31.5 mm with a snout-vent 
length of 18.3 mm. 

Figure 1. Twin Phelsuma madagascariensis 
kochi embryos joined at the dorsum of the 
heads. The caudal ends of the tails are absent, 
having been inadvertently severed in transit 
for this photograph. 

Submitted by TIM TYTLE, 12004 Camelot 
Dr., Oklahoma City, Oklahoma 73120 and 
RUSTY GRIMPE, DARELL PICKERING, and 
LINDA PUTNAM, Tulsa Zoological Park, 5701 
East 36th Street North, Tulsa, Oklahoma 
74115, U.S.A. • 

SERPENTES 
ARIZONA ELEGANS ELEGANS (Kansas 
Glossy Snake). COLORATION. An albino 
Arizona elegans elegans was collected 3 
miles east and 1 mile north of Whitedeer, Car-
son County, Texas on 4 September 1965 by 
Mary Buchanan. The specimen is an adult 
female (477 mm SVL) that lacks all integu-
mentary and eye pigmentation characteristic 
of a complete albino (Figure 1). This speci-
men is deposited in the West Texas State Uni-
versity Natural History Museum (WTSU 2802). 

Dyrkacz (1981. Society for the Study of 
Amphibians and Reptiles Herpetological Cir-
cular No. 11) summarized other reports of 
albinistic Kansas glossy snakes. One was a 
juvenile female collected in the San Felipe 
Valley, Anza-Borrego State Park, San Diego, 
California which showed some trace of a 
brownish pink pattern. A hatchling was also 
collected near San Luis, R.C. but it was 
unclear whether the specimen showed any 
pattern. The nearest albino Arizona elegans  

elegans locality to our specimen was an adult 
male collected at Sand Prairie Natural History 
Reservation, Burton, Harvey Co., Kansas. 
This specimen was collected approximately 
450 km north of our specimen's locality and 
was a complete albino. 

Submitted by F. C. KILLEBREW and T. L. 
JAMES, Department of Biology, West Texas 
State University, Canyon, Texas 79016, 
U.S.A. • 

CEMOPHORA COCCINEA COPEI (Northern 
Scarlet Snake). REPRODUCTION. Few 
records concerning reproductive biology of 
C. c. copei have been published. Wright and 
Wright (1957, Handbook of Snakes of the Uni-
ted States and Canada, Cornell Univ. Press, 
Vol. 1, p. 115) summarized the available data. 
Additional information has appeared in Wool-
cott (1959, Copeia (3):263), Palmer and Tre-
gembo (1970, Herpetologica 26(3):300-302), 
Brandner (1981, Herp. Review 12(3):79), 
Trauth (1982, Herp. Review 13(4):126), and 
Herman (1983, Herp. Review 14(4):119). Only 
Woolcott and Brandner provided measure-
ments of hatchlings. 

On the night of 20 June 1983, a gravid 
female scarlet snake (461 mm SVL, 513 mm+ 
total length) was collected on Apalachicola 
National Forest Rd. 13, 27.4 km E of Wilma, 
Liberty County, Florida. The snake was main-
tained in a small cage provided with a con-
tainer of moist sawdust. Seven elongate white 
eggs, two of which were weakly adherent, 
were laid in the sawdust on 4 July 1983. 
Lengths of the eggs averaged 28.9 mm (range 
27.2 - 30.8), width 13.1 mm (range 12.4 - 13.6), 
and weights 2.85 g (range 2.7 - 3.0). Blood 
vessels were visible through the shells of the 
freshly laid eggs. 

The eggs were incubated at 24 - 26°C. in 
slightly moist sawdust in a 2-liter glass con-
tainer stored on a shelf in the laboratory. All 
hatched on 24 - 25 September 1983 and the 
young were sexed, weighed (triple beam bal-
ance), measured, and preserved on 26 Sep-
tember 1983 (Table 1). 

Table 1. Total length. Tail length, mass, and sex of hatching 
Cemophora Coccinea Copei. 

Total Length Tall Length Mass Sex 

176 mm 281/2 mm 3.3 g male 
177 mm 27 	mm 3.3 g male 
173 mm 27 	mm 3.4 g male 
168 mm 25 	mm 3.2 g male 
183 mm 28 mm 3.6 g male 
174 mm 251/2 mm 3.1 g female 
179 mm 25 mm 3.4 g female 

X= 176 mm 26.5 mm 3.3g 

Tail lengths as a percentage of total lengths 
averaged 15.5 (range 14.9 - 16.2) in five males, 
and 14.4 (14.0 - 14.7) in two females. The 
young exhibited a variety of patterns, with 
some having black bands joining to form dor-
sal circles with white centers on the anterior 
body, while others appeared normal. 

The adult female (NCSM 24056) and neo-
nates (NCSM 24508-24514) were deposited 
in the North Carolina State Museum of Natu-
ral History. 

Submitted by ALVIN L. BRASWELL and 
WILLIAM M. PALMER, N. C. State Museum of 
Natural History, Box 27647, Raleigh, North 
Carolina 27611, U.S.A. • 

COLUBER CONSTRICTOR PRIAPUS (South-
ern Black Racer). FOOD. The racer, Coluber 
constrictor, is well known for its catholic food 
habits and has been recorded as a predator 
on a spectacular variety of taxa including 
insects, anurans, lizards, lizard eggs, snakes, 
turtles, birds, bird eggs, and small mammals 
(Klimstra, 1959. Copeia 1959:210-214; Fitch, 
1963. Univ. Kansas Publ. Mus. Nat. Hist. 
15:351-468). This note documents an obser-
vation of a racer feeding opportunistically on 
fish eggs. 

The University of Florida's Center for Aqua-
tic Weeds maintains a facility 20 km NE of 
Gainesville, Florida, for the study and induced 
propagation of the grass carp, Ctenopharyn-
godon idella, which is being researched as a 
potential control agent for aquatic weeds. At 
the conclusion of spawning experiments, 
unfertilized grass carp eggs are customarily 
flushed from large holding tanks into a grassy 
area outside the main building. These hy-
drated grass carp eggs are gelatinous balls 
4-6 mm in diameter. On 15 April 1982, at 
approximately 1400 h, one of us (FJA) 
observed an adult Coluber constrictor Pria-
pus (ca. 90 cm total length) positioned at the 
exit of the fish egg effluent pipe, successively 
dipping its head and biting into egg masses 
as they emerged. The snake paused briefly 
between feeding bouts to raise its head and 
tongue flick. This activity was observed for 
about 10 min before the racer saw the observer 
and fled. 

The above observation is noteworthy 
because it demonstrates the resourcefulness 
of C. constrictor to make use of a food item 
that is not naturally available. Fitch (op. cit.) 
reported several semi-aquatic amphibian 
(Rana and Hyla spp.) and reptilian (Chryse-
mys picta, Nerodia sipedon) prey in the diet 
of racers, but no obligately aquatic prey (e.g. 
fish, fish eggs, larval amphibians, amphibian 
eggs). Although it is possible that naturally-
occurring fish or amphibian eggs have been 
eaten by racers but not recognized from their 
stomach contents, such aquatic prey would 
be inconsistent with C. constrictor's strongly 
terrestrial habitat preference (Ditmars, 1936, 
The Reptiles of North America, Doubleday, 
Garden City; Schmidt and Davis, 1941, A 
Field Book of Snakes of the United States and 
Canada, G. P. Putnam's Sons, New York). 
Despite the unnatural occurrence of fish eggs 
in a terrestrial habitat, they were nevertheless 
recognized by Coluber as a potential source 
of food energy. This type of opportunistic 
foraging behavior is probably one of the fac-
tors responsible for C. constrictor's overall 
success and widespread geographic distri-
bution. 

Submitted by DAVID G. COOK, Depart-
ment of Herpetology, Atlanta Zoological Park, 
800 Cherokee Ave. SE, Atlanta, Georgia 30315 
and FREDERICK J. ALDRIDGE, Center for 
Aquatic Weeds, School of Forest Resources 
and Conservation, University of Florida, 
Gainesville, Florida 32611, U.S.A. • 

CROTALUS VIRIDIS (Prairie Rattlesnake). 
FOOD. Three adult Crotalus viridis were col-
lected from the National Bison Range, Lake 
County, Montana on 19 June 1983 consisting 
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of two females and one male. One of the 
female snakes (842 mm) was found to have a 
juvenile C. viridis (264 mm) folded in half in its 
stomach. Also in the gut were four voles 
( Microtus montanus), three large adults 
weighing 30-40 g each, and a juvenile weigh-
ing approximately 15 g. 

Although there have been several reports 
of cannibalism in captive rattlesnakes, 
Klauber (1972. Rattlesnakes, their habits, life 
histories, and influence on mankind. 2d ed. 
Univ. Calif. Press) concluded that cannibal-
ism among rattlesnakes in the wild is quite 
rare. In the few instances when it has oc-
curred, the snake eaten had sometimes been 
dead before it was swallowed. It cannot be 
determined whether or not the young snake 
in this instance was dead before being eaten; 
the body and skin were still intact with min-
imal decomposition. 

It has been suggested that in cases of can-
nibalism such as this the smaller snake may 
have been attempting to ingest prey that the 
larger snake swallowed (H. M. Smith, pers. 
comm.). There was no evidence suggesting 
that the juvenile snake was eaten simultane-
ously with any of the other items in the adult's 
stomach. 

This specimen is being housed in the her-
petological collection of the vertebrate mu-
seum at the University of Colorado, Boulder. 

Submitted by DAVID L. GENTER, Depart-
ment of Zoology, University of Montana, Mis-
soula, Montana 59812, U.S.A. • 

CORALLUS CANINA (Emerald Tree Boa). 
BEHAVIOR. Agonistic behavior between male 
boid snakes has been documented by several 
researchers including Carpenter et al. (1978. 
Herpetologica 34:207-212). 

On 18 January 1984, one adult female and 
two adult male Corallus canina, all previously 
separated, were placed together in an enclo-
sure at the Oklahoma City Zoo Herpetarium. 
The enclosure measured 152 x 170 x 122 cm. 
Within several hours aggression between 
males was observed. Individual behaviors of 
chasing, mounting, and body writhe move-
ments occurred. No biting was evident. These 
movements occurred on the floor of the 
enclosure and on horizontal branches of vary-
ing heights above floor level. After ca 15 min 
one male appeared dominant. For several 
hours thereafter the dominant male continued 
aggressing the subordinate male with the 
subordinate attempting to flee. Following this 
period the dominant male began to constrict 
the subordinate male. As opposed to prey 
constriction, where primarily the anterior 
portion of the body is used, the dominant 
male used the posterior portion of the body to 
constrict the neck area of the subordinate 
male. The subordinate male, although in 
apparent distress, was not observed to actively 
oppose this constricting behavior. To avoid 
physical damage, the subordinate male was 
removed from the enclosure. Reintroductions 
of the subordinate male or another male 
resulted in the same series of events with the 
exception that constrictions were observed 
on all portions of the subordinate males' 
body. The constricting behavior was only 
observed when both specimens occupied  

positions on the same or nearby horizontal 
branches. The dominant male was also 
observed on several occasions to aggress 
and constrict the adult female, a permanent 
resident in the enclosure. 

This observation may be important in cap-
tive management of Corallus canina where a 
limited amount of space is available for retreat 
by subordinates. 

Submitted by STEVEN T. OSBORNE, Okla-
homa City Zoo, 2101 N.E. 50th, Oklahoma 
City, Oklahoma 73111, U.S.A. • 

HELICOPS ANGULATUS (South American 
Water Snake). REPRODUCTION. There 
appear to be only two literature accounts 
concerning reproduction in Helicops angula-
tus (Trinidad: Mole, 1924. Proc. Zool. Soc. 
London 1924:235-278; Colombia: Rossman, 
1974. HISS News-J. 1:189-191), both of which 
reported instances of egg laying. Because the 
period from deposition to hatching was less 
than 2-1/2 weeks in the case of the Colom-
bian specimens (unknown for the Trinidad 
clutch), I suggested that H. angulatus might 
prove to be facultatively ovoviviparous. The 
purpose of this note is to present evidence 
that such, indeed, seems to be the case and 
that H. angulatus thus represents only the 
ninth species of snake reported to exhibit 
reproductive bimodality (Tinkle and Gibbons, 
1977. Misc. Publ. Mus. Zool. Univ. Michigan 
No. 154:1-55). 

On 30 September 1974, Richard Thomas 
collected an adult female Helicops angulatus 
(LSUMZ 27337) between 105 and 110 km SW 
Puerto Maldonado, Depto. Madre de Dios, 
Peru. When he preserved the female (410 mm 
SVL), Dr. Thomas removed seven apparently 
full-term young (LSUMZ 27340-46) averag-
ing 101 (97-104.5) mm SVL. These little snakes 
appear to be as well developed as the two 
hatchlings from Colombia and are compara-
ble in length to the one that is not deformed 
(LSUMZ 22893; 103.5 mm SVL). No egg shells 
or obvious yolk were present, hence the evi-
dence suggests that had this particular female 
H. angulatus not been collected when she 
was, she would have functioned as a live 
bearer rather than egg layer. 

Submitted by DOUGLAS A. ROSSMAN, 
Museum of Zoology, Louisiana State Univer-
sity, Baton Rouge, Louisiana 70803, 
U.S.A. • 

LAMPROPELTIS MEXICANA (Nuevo Leon 
Kingsnake). COLORATION. A melanistic 
male Lampropeltis mexicana (thayeri morph) 
was hatched from a clutch of five eggs on 5 
September 1982. The remaining four hatch-
lings exhibited normal coloration. The par-
ents were siblings of a brood of eight normal 
patterned offspring from a melanistic female 
and normal patterned male, the originally col-
lected stock. These snakes were collected in 
the Galeana area of Nuevo Leon, Mexico. 

The melanistic offspring is overall black 
(including eyes) with underlying banding 
evident when held up to light. It behaves nor-
mally and feeds readily on lizards (Eumeces) 
and pink mice. 

Considering the 1:4 ratio of the F2, and 
based on several other wild-caught and 
captive-bred specimens I am aware of, it 
appears that this is a simple recessive trait 
with the Mendelian 1:2:1 ratio. Further repro-
duction must be carried out for more under-
standing of this trait. One point of interest is 
that of the few thayeri morph snakes that have 
been collected, several have been melanistic 
or heterozygous melanistic. The specimen is 
being maintained in the collection of Steven 
T. Osborne. 

Submitted by STEVEN T. OSBORNE, 
Animal Technician in Herpetology, Oklahoma 
City Zoo, Oklahoma City, Oklahoma 73111, 
U.S.A. • 

RHINOCHEILUS LECONTEI ANTON!! (Mex-
ican Long-nosed Snake). BEHAVIOR. Male 
combat in colubrid snakes is a common 
occurrence that has been observed elsewhere 
(Shaw, C. E. 1951. Herpetologica 7:149-168). 

On 6 July 1980 at 2300 h I observed combat 
between two male R. I. antonii in a cultivated 
field ca 85 km N. of Mazatlan, Sinaloa, Mex-
ico. Both snakes were completely intertwined 
from head to tail. They were traveling at a 
rapid rate in a straight path across the field. 
The specimens became aware of human 
presence but rather than halting, simply 
changed direction and continued the behav-
ior. After several minutes of observation the 
snakes were captured, probed, and found to 
be males. 

Submitted by STEVEN T. OSBORNE, Okla-
homa City Zoo, 2101 N.E. 50th, Oklahoma 
City, Oklahoma 73111, U.S.A. • 

TESTUDINES 
PSEUDEMYS RUBRIVENTRIS (Red-bellied 
Turtle). FOOD. From 13-16 June 1983 ten 
gravid red-bellied turtles (Pseudemys rubri-
ventris) ranging in CL from 288.8 - 306.6 mm 
(X = 299.9) were collected on the Tuckahoe-
Corbin City Fish and Wildlife Management 
Area, Tuckahoe, Cape May County, New Jer-
sey. These turtles were transferred to a child's 
plastic wading pool containing clean water 
on 17 June. Within two hours more than one 
individual defecated and one scat appeared 
to contain a blackened turtle shell fragment. 
Careful checking revealed several carapacial 
fragments in the dropping of one female 
(identity unknown). Six bones were subse-
quently recovered and identified as painted 
turtle (Chrysemys picta) peripherals and cos-
tals by George Zug (pers. comm.). The turtle 
from which they came was estimated to be 
about 120 mm in carapace length. In addition, 
a posterior neural from a much larger (> 200 
mm CL) turtle was found. This bone closely 
resembles the sixth neural of red-bellied tur-
tles in my collection. The circumstances 
under which the adult female red-bellied tur-
tle ingested these shell pieces are unknown, 
but I speculate that scavenging on the remains 
of dead turtles is the most plausible explana-
tion. 

The Animal Research and Conservation 
Center of the New York Zoological Society 
provided travel support for this project. 
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Submitted by TERRY E. GRAHAM, Depart-
ment of Natural and Earth Sciences, Worces-
ter State College, Worcester, Massachusetts 
01602, U.S.A. • 

STERNOTHERUS ODORATUS (Stinkpot). 
REPRODUCTION. On 7 March 1983, a female 
Sternotherus odoratus was collected by sein-
ing in shallow water of the Hillsborough River 
near Frog Creek, Tampa, Hillsborough 
County, Florida. The specimen had three 
growth annuli and a carapace length of 63.7 
mm. On 18 July 1983, she deposited two 
eggs, measuring 22.2 x 13.2 mm and 23.4 x 
14.2 mm. Ernst and Barbour (1972. Turtles of 
the United States. Univ. Kentucky Press. 347 
pp.) state that females in the southern portion 
of the range lay from March through July and 
that clutch size ranges from one to four. They 
cite reports of eggs with measurements aver-
aging 27.6 x 14.8 mm and 27.1 x 15.5 mm. The 
age of this female at deposition equals the 
youngest and the carapace length approaches 
the minimum of 61 mm (mean 82 mm) for 
reproductive females reported by Tinkle 
(1961. Ecology 42:68-76). Clutch size is within 
the range reported, though two for such a 
small female is unusual as clutch size and 
female body size are positively correlated. 

The eggs were incubated on moist paper 
towels at temperatures ranging from 24 to 
32° C. On 12 October 1983, the eggs were 
opened. The smaller contained a fully formed 
dead embryo with a carapace length of 18.5 
mm, the larger egg contained only yolk. The 
smallest hatchling previously reported had a 
carapace length of 19 mm (Risley. 1933. Pap. 
Mich. Acad. Sci. Arts Lett. 17:685-711). 

The hatchling has been deposited in the 
Bobby Witcher Memorial Collection (BWMC 
02109) and the female is currently being kept 
in captivity at Avila College, Kansas City, 
Missouri 64145. Appreciation is extended to 
Donald D. Smith for reviewing this note. 

Submitted by ROBERT POWELL, Depart-
ment of Natural Sciences, Avila College, 
11901 Wornall Road, Kansas City, Missouri 
64145 and STEVE PHILLIPS, 2907 N. Dale 
Mabry, Tampa, Florida 33609, U.S.A. • 

Figure 1. Xanthic juvenile Sternotherus 
depressus (left); normally-pigmented juvenile 
(right). 

Winston Co., Alabama. The specimen was 
captured while wading at night with lights in 
approximately one foot of water over a sand 
flat. Carapace length, width and height (in 
mm), respectively, at time of capture were 
48.5, 44.0 and 12.0; weight was 15.0 g. Sex 
was undetermined and age was estimated by 
growth annuli to be three years. 

Normally-pigmented juvenile S. depressus 
of this particular size have a brown carapace, 
with numerous dark spots or streaks, a flesh-
colored plastron, and a greenish or light 
brown integument with a reticulum of dark 
markings (Fig. 1; Mount, 1975, The Reptiles 
and Amphibians of Alabama, Auburn Univ. 
Agricultural Experiment Station, Auburn). 
The overall color of our captured specimen is 
yellow-orange. The edges of the dorsal scutes 
and marginals are outlined in brown-black. 
Several dark spots are apparent on the cara-
pace, with some very faint spots on the mar-
ginals, but all are much fainter and less 
numerous than in normally-pigmented indi-
viduals. The region of the carapace adjacent 
to the marginal scutes is slightly lighter and 
brighter yellow-orange than the more medial 
carapace area. Though there are faint stain 
marks on the edges, the plastron is generally 
light pink or colorless. The legs and tail are 
light yellow, but the thin integument near the 
edges of the shell are colorless. The claws are 
yellow. The color of the head and neck is 
slightly brighter yellow than the rest of the 
integument, closely matching that of the car-
apace. Brown blotches are present on the 
head and neck, but are not as dark or obvious 
as in typical specimens. The eyes are 
normally-pigmented, with dark pupils and a 
yellow iris. The animal is normal in morphol-
ogy except that the anterior portion of the 
plastron is slightly asymmetrical, the right 
side being smaller. 

Ewert (1979) discusses variations in turtle 
pigmentation. The suspected causes include 
both environmental stresses during incuba-
tion and genetic background. 

The specimen is currently being maintained 
alive and well in the Biology Department at 
the University of Alabama in Birmingham. 
Upon its death it will be deposited in the Uni-
versity of Alabama in Birmingham Vertebrate 
Museum. 

Submitted by KEN R. MARION, Biology 
Department, University of Alabama in Bir-
mingham, Birmingham, Alabama 35294, 
WILLIAM A. COX Department of Biology, 

Samford University, Birmingham, Alabama 
35229, and CARL H. ERNST, Department of 
Biology, George Mason University, Fairfax, 
Virginia 22030, U.S.A. • 

GEOGRAPHIC 
DISTRIBUTION 

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

These geographic distribution records have 
a standard format, and all authors should 
adhere to that format, as follows: SCIEN-
TIFIC NAME, COMMON NAME (as it appears 
in Standard Common and Current Scientific 
Names for North American Amphibians and 
Reptiles, Second edition. Collins, Conant, 
Huheey, Knight, Rundquist and Smith, 1982), 
LOCALITY, (use metric for distances), DATE 
(day, month, year), COLLECTOR(S), VERI-
FICATION BY, PLACE OF DEPOSITION 
AND CATALOG NUMBER (required), COM-
MENTS, CITATION(S), SUBMITTED BY (give 
name and address in full — no abbreviations). 

Some further comments. This geographic 
distribution section does not publish "obser-
vation" records. Records submitted should 
be based on preserved specimens which have 
been placed in a university or museum collec-
tion (private collection depository records 
are discouraged). 

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

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

ANURA 
BUFO WOODHOUSII FOWLERI (Fowler's 
Toad). USA: VERMONT: Windsor Co: White 
River Junction, Hillcrest Terrace. 22 April 
1983. The specimen was photographed and 
released. Photograph deposited in Carnegie 
Museum of Natural History (Acc. No. 32489). 
Numerous sightings were made in the area 
throughout the summer of 1983. Photographs 
were verified by Drs. Lauren Brown, Illinois 
State University, Normal, IL.; Robert Mount, 
Auburn University, Auburn, AL; and Thomas 
French, The Nature Conservancy, Boston, 
MA. Specimen captured in residential neigh-
borhood near area of northern hardwoods. 

Although there have been several verbal 
reports of Bufo woodhousii fowleri in Ver-
mont in recent years, mainly in the Connecti- 

STERNOTHERUS DEPRESSUS (Flattened 
Musk Turtle). COLORATION. Albinism has 

• been reported in turtles on a number of occa- 
sions (reviews by Hensley, 1959, Publ. Mus., 
Mich. State Univ. 1(4):133-159; Ewert, 1979, 
In Harless and Morlock, Turtles: Perspectives 

• and Research, Wiley and Sons, N.Y., pp. 333- 
413; Dyrkacz, 1981, SSAR Herp. Circ. 11:15-
16). However, few instances of xanthism have 
been documented for turtles. Griffin and 
Ernst (1974, Herp. Rev. 5(4):105) described a 
xanthic Pseudemys scripta from Arkansas. 
Ewert (1979) reported another xanthic P. 
scripta and Harding and Latinen (1982, Herp. 
Rev. 13(1):19) described an "erythroxanthic" 
Chrysemys picta from Michigan. We here 
report another instance of xanthism in turtles. 

On 23 August 1983, an unusually-pigmented 
juvenile Sternotherus depressus (Fig. 1) was 
captured on the Sipsey Fork of the Black War-
rior River near the Sipsey River Recreation 
and Access Area, Bankhead National Forest, 
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cut River Valley, this is the first tangible evi-
dence of its occurrence in the state. Nearest 
records include the Merrimack River Valley, 
NH (Oliver and Bailey, 1939, In Warfel, Bio-
logical Survey of the Connecticut Watershed, 
Survey Report f:195-217), Albany County, 
NY (Bishop, 1923, Copeia, 1923:83-84; Stew-
art and Rossi, 1981, Amer. Midl. Nat., 106:282-
292) and the Connecticut River Valley, MA 
(Dunn, 1930, Bull. Boston Soc. Nat. Hist., 
57:3-8). The identity of specimens (4 tad-
poles, Univ. Mich. Mus. Zool. 143170) reported 
from Hanover, Grafton County, NH, just 
across the Connecticut River from Norwich, 
VT (Oliver and Bailey, 1939) is now consid-
ered questionable. 

Submitted by MARGARET W. BARKER 
and MICHAEL J. CADUTO, Vermont Institute 
of Natural Science, Woodstock, Vermont 
05091, U.S.A. • 

PSEUDACRIS TRISERIATA FERIARUM (Up-
land Chorus Frog). USA: ALABAMA: Escam-
bia Co: 12.6 km E East Brewton on Co Rt 4. 
(T2N, R11 E, Sec. 35). 8 October 1983. Auburn 
University Museum (AUM 32343). Covington 
Co: 2.9 km ENE Dixie (T2N, R14E, Sec. 7). 19 
November 1983. (AUM 32363). Collected by 
students of R. H. Mount. Verified by R. H. 
Mount. Localities are in lowlands near the 
Conecuh River. First records from well within 
the Lower Coastal Plain herpetofaunal region 
west of the Apalachicola drainage (Mount, 
1975. The Reptiles and Amphibians of Ala-
bama, Al. Agr. Exp. Sta.). 

Submitted by WILLIAM R. GATES, Depart-
ment of Zoology-Entomology, Auburn Uni-
versity, Auburn, Alabama 36849, U.S.A. • 

RANA CANCRIVORA INDIA: Madhya Pra-
desh: Mandla District: Kanha National Park. 
30 December 1964. G. Schaller. Verified by S. 
K. Dutta. Deposited in the Field Museum of 
Natural History (FMNH 152458-59). 

The distribution of Rana cancrivora had 
been•confined to the Philippines, Java, Suma-
tra, Borneo, The Malay Archipelago and the 
Lesser Sundas. These specimens represent 
the first record of this species from India. 

Submitted by SUSHIL K. DUTTA, Division 
of Herpetology, Museum of Natural History, 
University of Kansas, Lawrence, Kansas 
66045, U.S.A. • 

RANA CAT ESBEIANA (Bullfrog). USA: 
ARKANSAS: Pike Co: Lake Greeson. 3 
October 1969. T. Stringer, T. Rush and K. 
Brown. Verified by F. C. Killebrew. West 
Texas State University Museum Nat. Hist. 
(WTSU 165, 166, 212, 213, 214, 2629-2631). 
Pike Co: Caddo River at US Hwy 70 near 
Glenwood. 4 October 1969, 18 July 1973. T. 
Rush, D. Humphreys, J. Needham, S. Carter 
and R. Stone. Verified by F. C. Killebrew. 
(WTSU 215, 217, 1671, 1672, 1757, 1761-
1765). Clark Co: Caddo River near Amity. 24 
July 1973. P. Ross. Verified by F. C. Killebrew. 
(WTSU 1684). Stone Co: Allison Creek at Ark 
Hwy 14 6 June 1970. A. Clark. Verified by F. C. 

Killebrew. (WTSU 610). Stone Co: 18 km S Jct 
Ark Hwy 14 on Ark Hwy 5. 3-6 June 1970. J. 
Sikes, F. Killebrew, D. Bailey, J. Lanham, A. 
White, and J. Steed. Verified by F. C. Kille-
brew. (WTSU 575-577, 594, 615, 629). New 
county records, between previous localities 
in Arkansas (Dowling. 1957. Occas. Pap. 
Univ. Arkansas Mus. 3, 51p.). 

Submitted by F. C. KILLEBREW, Depart-
ment of Biology, West Texas State University, 
Canyon, Texas 79016, U.S.A. • 

RANA MUSCOSA (Mountain Yellow-legged 
Frog). USA: NEVADA: Douglas Co: area 
around mouth of Edgewood Creek where it 
empties into Lake Tahoe. Henry William Hen-
shaw. October 1876. U.S. National Museum 
(USNM 8685). Cited by Cope (1899. Bull. U.S. 
Natl. Mus. 34:434) as Rana temporaria preti-
osa (=Rana pretiosa), but reindentified by 
Linsdale (1940. Proc. Amer. Acad. Arts Sci. 
73(8):210) as Rana boylii sierrae (=Rana 
muscosa). According to Yarrow and Hen-
shaw (1878. App. L of App. N.N., Rept. Sec. 
War, Vol. II, pt. III, p. 1632) the specimens 
were collected at "Lake Tahoe" during 
(October) "1876". Lt. M. M. Macomb and sup-
porting parties camped at Rowland's (on the 
SE shore of the lake) on September 26th, and 
proceeded to explore the Tahoe Range in the 
vicinity of Freel's Peak (Macomb. 1877. App. 
F. of App. N.N., Rept. Sec. War, Vol. II, pt. II, 
pp. 1278-1284). While the main party moved 
south, a small party (apparently including 
naturalist Henshaw) explored eastward in 
Hope and Carson Valleys almost to Genoa, 
returned by the Kingsbury Grade to Lake 
Tahoe, then moved south along the lake 
shore to Lake Valley, California. On the offi-
cial expedition map (Topographical map of 
the Lake Tahoe Region, Sierra Nevada, Cali-
fornia and Nevada. Expeditions of 1876 and 
1877 under the command of 1st Lt. G. M. 
Wheeler. Issued June 30, 1881), only "Friday 
Creek" (=Edgewood Creek) is shown enter-
ing Lake Tahoe within the short length of 
shoreline between Rowland's and the Cali-
fornia State boundary. This is probably the 
area where Henshaw collected his specimens. 
This locality is the first for the area southeast 
of Lake Tahoe (in Douglas County) and 
extends the range of the species 35 km south 
from Mt. Rose. Washoe County, Nevada 
(Zweifel. 1955. Univ. California Publ. Zool. 
54(4):207-292: Zweifel. 1968. Cat. Amer. 
Amphib. Rept. 65.1-65.2). These records help 
document the historical presence of Rana 
muscosa around the whole of Lake Tahoe, 
which supports the contention that R. pipiens 
was introduced into the Tahoe Basin around 
the turn of the century (Bryant. 1917. Calif. 
Fish Game. 3(2):90; Storer. 1925. Univ. Calif. 
Publ. Zool. 27:1-343). 

My thanks to Roy W. McDiarmid for provid-
ing information about these specimens. 

Submitted by MARK R. JENNINGS, School 
of Renewable Natural Resources, 210 Biolog-
ical Sciences East Building, The University of 
Arizona, Tucson, Arizona 85721, U.S.A. • 

RHINOPHRY NUS DORSALIS (Burrowing 
Toad; Sapo Borracho). NICARAGUA: Depart- 

mento de Le6n: Ledn Viejo. 1976. Collected 
(and later released) by Mauricio Zambrana. 
Identified by Jaime Villa from a photograph 
by Jose Angel Benavides. Photograph depos-
ited in Carnegie Museum of Natural History 
(Acc. No. 32479). This toad is known from 
Mexico to northwestern Costa Rica (Fou-
quette, 1969, Cat. Amer. Amphib. Rept., 78:1-
2). On the Pacific coast of Central America 
records are few (Duellman, 1971, Herpetolog-
ica, 27:55-56), and (Villa, 1972, Anfibios de 
Nicaragua, 59-60). Most records come from 
moist forest environments; Duellman (op. 
cit.) recorded the first specimen from Nicara-
gua, collected in pine savannah at Waspam 
(outside the distribution area mapped by 
Fouquette). The Le6n Viejo specimen comes 
from Tropical Dry Forest (also outside the 
area mapped by Fouquette), similar to the 
habitats of Costa Rican populations. Based 
on these few records it appears that R. dorsa-
lis is not found exclusively in moist environ-
ments in the southernmost part of its range, 
but its fossorial habits and apparently relic-
tual distribution make the sapo borracho a 
very elusive species. 

Submitted by JAIME VILLA, Biology, Uni-
versity of Missouri, Kansas City, Missouri 
64110, U.S.A. • 

SAURIA 
OPHISAURUS ATTENUATUS LONG1CAU-
DUS (Eastern Slender Glass Lizard). USA: 
KENTUCKY: Larue Co: Wonderland Rd, 2.4 
km E Jenkins Rd. 1 July 1983. Collected by 
William Copelin. R. E. Todd, Jr. Collection 
(RET 1814). Larue Co: Jct Wonderland Rd 
and Jenkins Rd. 24 July 1983. Collected by R. 
E. Todd, Jr. R. E. Todd, Jr. Collection (RET 
1893). Verified by R. E. Todd, Jr. First records 
for Larue County. 

Submitted by R. E. TODD, JR., Route 1, 
Box 90-B, Sonora, Kentucky 42776, U.S.A.• 

SERPENTES 
ELAPHE GUTTATA EMORYI (Great Plains 
Rat Snake). USA: ARKANSAS: Pike Co: Hwy 
27, 1 mi S Kirby. 6 June 1983. F. C. Killebrew. 
Verified by F. C. Killebrew. West Texas State 
University Museum Nat. Hist. (WTSU 9149). 
New county record. Nearest records are Polk 
and Garland Counties. (Dellinger and Black. 
1938. Occas. Pap. Univ. Arkansas Mus. 1, 
47p.). 

Submitted by F. C. KILLEBREW, Depart-
ment of Biology, West Texas State University, 
Canyon, Texas 79016, U.S.A. • 

ELAPHE GUTTATA GUTTATA (Corn Snake). 
USA: KENTUCKY: Grayson Co: 4.2 km W 
Millerstown (Hwy 224, near Royal). 22 
October 1983. Collected by Riley Downs. 
Verified by R. E. Todd, Jr. R. E. Todd, Jr. 
Collection (RET 2251). New county record. 
Previous reports are from counties to the 
east. 

Submitted by R. E. TODD, JR., Route 1, 
Box 90-B, Sonora, Kentucky 42776, U.S.A.• 
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LAMPROPELTIS CALLIGASTER (Prairie 
Kingsnake). USA: ILLINOIS: Mercer Co; 4.8 
km W Joy on III Rt 17. 17 August 1975. G. L. 
Paukstis and G. Morrow. Verified by R. S. 
Funk and J. K. Tucker. Illinois State Univer-
sity (uncataloged). New county record, ex-
tends range 27.5 km N of locality in Hender-
son County (Smith, 1961. III. Nat. Hist. Surv. 
Bull. 28(1):1-298). 

Submitted by GARY L. PAUKSTIS, Depart-
ment of Zoology and Entomology, Colorado 
State University, Fort Collins, Colorado 80523 
and RICHARD S. FUNK, P.O. Box 21092, 
Columbus, Ohio 43221, U.S.A. • 

LAMPROPELTIS GETULUS HOLBROOK! 
(Speckled Kingsnake). USA: ARKANSAS: 
Stone Co: Allison. 5 June 1970. D. Bailey. 
Verified by F. C. Killebrew. West Texas State 
University Museum Nat. Hist. (WTSU 592). 
Pike Co: Rosboro. 30 July 1973. S. Carter. 
Verified by F. C. Killebrew. (WTSU 1707). 
New county records (Dellinger and Black. 
1938. Occas. Pap. Univ. Arkansas Mus. 1, 
47p.; Schwardt. 1938. Bull. Arkansas Exper. 
Sta. 357, 47p.; Dowling. 1957. Occas. Pap. 
Univ. Arkansas Mus. 3, 51p.). 

Submitted by F. C. KILLEBREW, Depart-
ment of Biology, West Texas State University, 
Canyon, Texas 79016, U.S.A. • 

OPHEODRYS AESTIVUS (Rough Green 
Snake). USA: ARKANSAS: Pike Co: Langley. 
5 April 1980. F. C. Killebrew. West Texas State 
University Museum Nat. Hist. (WTSU 6418). 
Howard Co: Jct of Ark 84 and Ark 246. 24 
September 1982. F. C. Killebrew. (WTSU 
8629). Verified by F. C. Killebrew. New county 
records. Fills gap between Polk, Montgomery, 
Garland, and Hot Spring Counties (Schwardt. 
1938. Bull. Arkansas Exper. Sta. 357, 47p.; 
Dellinger and Black. 1938. Occas. Pap. Univ. 
Arkansas Mus. 1, 47p.; Dowling. 1957. Occas. 
Pap. Univ. Arkansas Mus. 3, 51p.). 

Submitted by F. C. KILLEBREW, Depart-
ment of Biology, West Texas State University, 
Canyon, Texas 79016, U.S.A. • 

TESTUDINES 
CLEMMYS MARMORATA PALLIDA (South-
western Pond Turtle). MEXICO: BAJA CALI-
FORNIA NORTE: 6.0 km S El Testerazo on 
Hwy 3, in an intermittent stream known locally 
as Arroyo El Chicharro. 2 April 1983. James 
R. Buskirk. Verified by John B. Iverson. Not 
collected. Photographs deposited in MVZ, 
Berkeley. First record from the Rio de las 
Palmas, the northernmost stream system in 
Baja Califorina. Fills gap between Guadalupe 
Hot Springs, 9.5 km E Guadalupe (SDNHM) 
to the south and the Rio Tecate (USNM). 
BAJA CALIFORNIA NORTE: Rancho Jesus 
Maria, 11.2 km NE Ensenada on Hwy 3.2 April 
1983. James R. Buskirk. Verified by John B. 
Iverson. Hatchling, juvenile and adult photo-
graphed and released at capture site. Photo-
graphs deposited in MVZ, Berkeley. The habi- 

tat is a semi-permanent stream known locally 
as Arroyo de San Antonio, which reaches the 
Pacific Ocean approximately 1 km N San 
Miguel village. 

Submitted by JAMES R. BUSKIRK, 4108 
Howe Street, Oakland, California, 94611, 
U.S.A. • 

GRAPTEMYS GEOGRAPHICA (Map Turtle). 
USA: ARKANSAS: Garland Co: Lake Oua-
chita near Crystal Springs. 23 June 1983. F. 
Killebrew and T. James. Verified by F. C. Kille-
brew. West Texas State University Museum 
Nat. Hist. (WTSU 9062, 9095, 9409-9413). 
New county record, between previous locali-
ties in Pike County (Killebrew. 1982. Herp. 
Review 13:80) and Saline County (Dellinger 
and Black. 1938. Occas. Pap. Univ. Arkansas 
Mus. 1, 47p.). 

Submitted by F. C. KILLEBREW, Depart-
ment of Biology, West Texas State University, 
Canyon, Texas 79016, U.S.A. • 

GOPHERUS AGASSIZ11 (Desert Tortoise). 
MEXICO: SONORA: Ejido de Sabino, 25 km E 
Agua Caliente on road between Nuri and 
Esperanza. 11 August 1983. Peter Sachs. 
Verified by Howard Lawler. Two adult males 
and a female found beneath tree at edge of 
cornfield. Weighed, measured, photographed, 
marked (nos. 201-3) and released. Photo-
graphs deposited in MVZ, Berkeley. First 
record in area between Guaymas-Bahia San 
Carlos and Alamos-Aduana. 

Submitted by JAMES R. BUSKIRK, 4108 
Howe Street, Oakland, California 94611, 
U.S.A. • 

KINOSTERNON ALAMOSAE (Alamos Mud 
Turtle). MEXICO: SINALOA: Sibajahui (or 
Sivajahui), 5 km N San Blas on Hwy 32.9 July 
1983. James R. Buskirk. Verified by John B. 
Iverson. Three adult turtles found in rain-
pools immediately W of the highway embank-
ment. Photographed and released. Photo-
graphs deposited in MVZ, Berkeley. Second 
record for Sinaloa; approximately 60 km NNW 
previous record (Berry and Legler. 1980. Los 
Angeles Co. M us. Nat. Hist., Contr. Sci. 
325:10.), and first Sinaloa record from the Rio 
Fuerte basin. 

Submitted by JAMES R. BUSKIRK, 4108 
Howe Street, Oakland, California 94611, 
U.S.A. • 

ADDITIONS TO THE 
HERPETOFAUNA OF THE 

SOUTH COLORADO 
DESERT, BAJA CALIFORNIA, 
WITH COMMENTS ON THE 

RELATIONSHIPS OF 
Lichanura trivirgata 

The Colorado Desert of northeastern Baja 
California, east of the Sierra Juarez and 
Sierra San Pedro Martir south to the vicinity 
of Bahia de Los Angeles, is not well known 
biologically. The area is characterized by a 
lack of predictable rainfall and is one of the 
hottest places in the world (Meigs, 1953). 
Shreve (1934) remarked that this area may be 
the most sparsely vegetated of any area in 
North America. Climatic extremes combined 
with inaccessibility are major reasons for a 
lack of biological investigations in the south-
ern portion of the Colorado Desert. 

Slevin (1951) surveyed the herpetofauna 
along Highway 5 (Mexicali to San Felipe) but 
had poor results. Welsh (1976) and Seib 
(1980) considered the herpetofauna of the 
southern Colorado Desert to be depauperate 
due to climatic extremes. The purpose of the 
present paper is to report on a field collection 
from the southern Colorado Desert. 

MATERIALS AND METHODS 

From 29 April to 4 May 1979, we collected 
specimens in the northern part of the Valle de 
San Felipe, on a west to east transect from 
San Matias Pass (31°19'N, 115°30'W) to the 
junction of Highways 3 and 5 (31°25'N, 
115°03'W; localities given as east of San 
Matias Pass), and south on Highway 5 to San 
Felipe (31°01'N, 114°50'W; given as north of 
San Felipe; Fig. 1). The transect covered 
about 91 km across the southern Colorado 
Desert from the Baja California Cordillera to 
the coast of the Gulf of California and included 
a variety of sandy flatland and rocky upland 
desert habitat. Collecting methods included 
nocturnal road driving, particularly along the 
newly paved eastern stretch of HighWay 3 
(Ensenada to San Felipe) between San Matias 
pass and the junction with Highway 5. In the 
morning hours, we captured lizards by hand, 
dust shot, or with a noose. 

SPECIES ACCOUNTS 

Coleonyx variegatus. Three specimens 
(USNM 225301-303) taken 15.7 to 26.2 km E 
San Matias Pass showed distinct pale nuchal 
loops and body bands characteristic of the 
Pacific coastal form C. v. abbotti (Klauber, 
1945). These specimens support Welsh's 
(1976) contention that San Matias Pass and 
Valle de San Felipe are areas of intergrada-
tion between Gulf and Pacific slope popula-
tions of C. variegatus. A specimen from 16.8 
km N San Felipe (USNM 225304) is a typical 
C. v. variegatus. 

Petrosaurus mearnsi. Three specimens 
were collected in the Sierra San Felipe, 24.2 
km E San Matias Pass, on Hwy. 3, 1.3 km S of 
Villa del Sol turnoff (USNM 225311-313). 

Sauromalus obesus. One adult was col-
lected in the Sierra San Felipe, 24.2 km E San 
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Figure 1. Major features of the south Colo-
rado Desert, Baja California, Mexico. Eleva-
tions are in meters. Dashed lines are dirt 
roads; dotted lines enclose sandy areas. 

Table 1. Scale characters on some Baja California Lichanura. Mean with ranges given in parenthesis. 

Location 
Source 

Cape Region 
(Gorman, 

1965) 

San Marcos 
(Gorman, 

1965) 

San Ignacio 
(Gorman, 

1965) 

El Arco 
(Ottley et al., 

1980) 

Central Desert 
(Bostic, 

1971) 

This 
study 

N 10 1 1 1 2 1 

Dorsal Scale 39.2 39 40 41 41 39 
Rows (36-41) (40-42) 

Ventrals 218.5' 207 224 224 223.5 227 
(219-223) (222-225) 

Caudals 45.0 41 44 48 44.5 46 
(42-49) (43-46) 

Oculars 10.1 10 10 10.5 10.3 10 
one side (9-11) (10-11) (10-11) 

Supralabials 12.8 14 12.5 14.5 14.5 13 
one side (12-14) (12-13) (14-15) (14-15) 

Infralabials 13.8 15.5 12.5 15.5 14.5 14 
one side (13-15) (15-16) (12-13) (15-16) (14-15) 

'Gorman's (1965) mean value (218.5) is apparently an error. Data are not available at this time to recalculate the correct figure. 

Matias Pass on Hwy. 3, 1.3 km S of Villa del 
Sol turnoff (USNM 225317). These are the 
first records of P. mearnsi and S. obesus east 
of the Peninsular Cordillera. The Sierra San 
Felipe is an isolated mountain range of the 
Colorado Desert surrounded by sandy low-
land habitat. 

Urosaurus graciosus graciosus. One spec-
imen (USNM 225326) was taken at the south-
eastern end of the Valle de San Felipe, 26 km 
by dirt road SE of the Villa del Sol turnoff. This 
is the third inland record for U. graciosus in 
the southern Colorado Desert and is 35 km 
NE of a specimen reported by Welsh (1976) 
from the mouth of Canon Agua Caliente at 
the base of the San Pedro Martir. We also 
observed U. graciosus at the base of the 
Sierra San Felipe (1.3 km S of Villa del Sol 
turnoff). 

Uta stansburiana. We observed this com-
mon lizard along the base of the Sierra San 
Felipe. None were taken. 

Dipsosaurus dorsalis dorsalis. One indi-
vidual (USNM 225309) was collected in a 
sandy wash at the base of the Sierra San 
Felipe, 1.3 km S of Villa del Sol turnoff. Many 
others were observed along the Villa del Sol 
road, 2 and 8 km S of Hwy. 3, and one was 
found 6.6 km W of Hwy. 5 along Hwy. 3. 

Phrynosoma platyrhinos. This lizard is 
common in Valle de San Felipe. We took spec-
imens at three localities: 13.7 km S of Hwy. 3, 
along Villa del Sol road (USNM 225314); 5.4 
km W of Hwy. 5, along Hwy. 3 (USNM 225315); 
and 3.2 km N of San Felipe on Hwy. 5 (USNM 
225316). 

Callisaurus draconoides rhodostictus. We 
collected specimens 26 km SE (USNM 
225305-307) and 22 km SE (USNM 225308) of 
Hwy. 3 (Villa del Sol turnoff). These lizards 
were abundant in the large sand dunes on the 
east and southeast edges of the dry Laguna 
del San Felipe. Some dunes rise to about 15 m 
in height. These extensive areas of open sand 
are favored by Uma notata, but apparently 
this species does not occur as far south as 
Laguna de San Felipe (Slevin 1951; Pough 
1977). Here Callisaurus apparently occupies 
the dune niche in the absence of Uma. 

Gambelia wislizenii wislizenii. One adult 
(USNM 225310) was taken on the Valle de 
San Felipe road, 11.7 km S of Hwy. 3, in a flat 
area with scattered burro weed (Franseria  

dumosa) and saltbush (Atriplex sp.). 
Sceloporus magister uniformis. We secured 

specimens from 26 km SE of Hwy. 3 (Villa del 
Sol turnoff), in the southeastern end of the 
Laguna de San Felipe (USNM 225320-323). 
They were found in vegetated areas on the 
flanks of the dunes or in hollows that were 
grown to thickets of palo verde (Cercidium 
sp.), mesquite (Prosopis sp.), and various 
bushes. At 9.8 km SE of Hwy. 3 (Villa del Sol 
turnoff), N end of Laguna de San Felipe 
(USNM 225324-325), these lizards occurred 
in hummock areas with mesquite and creo-
sote (Larrea tridentate). We also saw S. mag-
ister at 1.3 km and 5 km S of Hwy. 3 (Villa del 
Sol turnoff). The species appears to be 
widespread in the region but is wary and diffi-
cult to catch. 

Cnemidophorus tigris multiscutatus. One 
adult (USNM 225329) was taken 22 km SE of 
Hwy. 3 (Villa del Sol turnoff), in the dunes east 
of Laguna de San Felipe. The species was 
common on the flanks of the dunes and else-
where in the Valle de San Felipe. 

Xantusia vigilis. We found three lizards 
(USNM 225330-332) under debris and fallen 
yucca (Yucca schidigera) at 12.1 km E of 
Valle de Trinidad (12.2 km W of San Matias 
Pass), along Hwy. 3. These appear to be mor-
phologically intermediate in dorsal pattern 
characters (Savage, 1952) between popula-
tions of central Baja California (X. v. wiggin-
sii) and those of the southwestern United 
States (X. v. vigilis), as do Xantusia from the 
Sierra San Pedro Martir region (Welsh, 1976). 
These specimens support Savage's (1952) 
evidence of a clinal pattern of variation in 
Baja California X. vigilis. 

Lichanura trivirgata. We found a subadult 
(USNM 225337: 21.3 km E Villa del Sol turnoff 
(45.4 km E San Matias pass), along Hwy. 3. 
Gorman (1965) identified one specimen from 
24 km N San Felipe as L. roseofusca, but 
omitted this locality on his range map. J. R. 
Ottley (pers. comm.) reported that this snake 
is from 25 km S San Felipe. Our specimen is 
the second record for northeastern Baja Cali-
fornia. In pattern, coloration (Fig. 2), and ven-
tral scales (Table 1), it most closely matches 
Klauber's (1931, 1933) and Stebbins' (1966) 
descriptions of L. r. gracia. Many of its scale 
counts (Table 1) fall within the range of 
'roseofusca' from Baja California and 'trivir-
gata' from Baja California Sur, Arizona, and 
Sonora (Gorman 1965, Bostic 1971). 

Stebbins (1966) stated that L. trivirgata is 
absent in extreme low desert from the Coa-
chella Valley southward. The distribution of 
Lichanura apparently is spotty (Gorman, 1965, 
Stebbins, 1966) and further work in north-
eastern Baja California and northwestern 
Sonora may uncover new specimens. Our 
record is from an elevation of 270 m; such a 
low desert form may be expected to differ 
from animals farther to the west (roseofusca 
types), which occur in more mesic areas. The 
mountain range also may be a barrier to dis-
persal except across San Matias pass (elev. 
980 m). Although Lichanura may occur up to 
1,360 m, records in the Sierra San Pedro Mar-
tir region indicate that it inhabits the lower 
Pacific slope and the San Quintin Plain west 
of the higher mountains (Welsh, 1976). 

Ottley et al. (1980) reported one snake (no 
museum number and apparently alive) from 
El Arco, Baja California (28°02'N, 113°27'W), 

Figure 2. Dorsal and ventral view of Lichanura 
trivirgata taken in the south Colorado Desert. 
Tag on specimen shows field number (later 
cataloged as USNM 225337). 
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that is intermediate in coloration and scale 
counts between L. trivirgata and L. roseo-
fusca as recognized by Gorman (1965). How-
ever, the El Arco snake has few distinct fea-
tures (ventrals, oculars, and infralabials) from 
specimens of L. trivirgata at San Ignacio or 
Isla San Marcos in Baja California Sur (Table 
1). 

Arizona elegans eburnata. Our records, the 
first for northeastern Baja California, are from 
13.9 km E Villa del Sol turnoff, along Hwy. 3 
(USNM 225338); 4.3 km E of San Matias pass, 
along Hwy. 3 (USNM 225339); 22.6 km N San 
Felipe, along Hwy. 5 (USNM 225342); 2.9 km 
S of the junction of Hwy. 3 (48.3 km N San 
Felipe), along Hwy. 5 (USNM 225343); 6.9 km 
W of Villa del Sol turnoff, along Hwy. 3 
(USNM 225340); and 10.6 km E of San Matias 
pass, along Hwy. 3 (USNM 225341). 

We assign these specimens to A. e. ebur-
nata, which occurs to the north in the Colo-
rado and Mojave deserts (Klauber, 1946a), 
and is known from the south by a single spec-
imen collected at Rancho Rosarito on the 
Pacific slope at the southern end of the Sierra 
San Pedro Martir (Welsh, 1976). The sub-
species A. e. occidentalis occurs along the 
Pacific side of Baja California as far south as 
El Rosario (Dixon and Fleet, 1976) and south-
east near the junction of Hwy. 1 and the turn-
off to Bahia de Los Angeles (Seifert, 1980). 
lntergradation between these forms likely 
occurs across San Matias pass. 

Pituophis melanoleucus. One subadult 
(USNM 225363) was found 9.1 km E San 
Matias pass, Hwy. 3. This specimen matches 
Klauber's (1946b) description of P. m. 
annectens, a Pacific coastal form, except for 
the background coloration that is more char-
acteristic of P. m. affinis, a subspecies of the 
Colorado Desert and areas farther east and 
south. There presumably is a zone of inter-
gradation between Pacific and Gulf slope 
populations of the species across San Matias 
pass. 

Phyllorhynchus decurtatus perkinsi. We 
found four specimens that match Klauber's 
(1940) description for the subspecies: 8.2 km 
E Villa del Sol turnoff (32.3 km E San Matias 
pass; USNM 225357); 1.1 km S Hwy. 3 (51.1 
km N San Felipe), along Hwy. 5 (USNM 
225358); 4.3 km W of Hwy. 5 (52.8 km W San 
Matias pass), along Hwy. 3 (USNM 225359); 
and 11.5 km E San Matias pass, along Hwy. 3 
(USNM 225360). Welsh (1976) reported two 
other specimens from the Colorado Desert: 
1.6 km N and 21.8 km N of San Felipe. The 
four new records verify the presence of the 
species across this section of Colorado Desert 
from the Gulf coast west to the mountain 
slopes. 

Rhinocheilus lecontei lecontei. One spec-
imen (USNM 225364) was taken 45.2 km E 
San Matias Pass, along Hwy. 3. This species 
is known previously in the south Colorado 
Desert from seven specimens from in and 
around the agricultural region near Mexicali 
and a single specimen from near San Felipe 
(Medica, 1975). The new record confirms its 
presence in the inland desert. 

Salvadora hexalepis hexalepis. We found a 
single specimen (USNM 225365) 38.6 km E 
San Matias pass (14.4 km E of Villa del Sol 
turnoff), along Hwy. 3. This specimen con-
firms Bogert's (1945) speculation that the  

race S. h. hexalepis occurs in the Colorado 
Desert of Baja California. 

Trimorphodon biscutatus vandenburghi. 
An adult (USNM 225367) was taken 9.9 km E 
Villa del Sol turnoff (34.0 km E San Matias 
pass), along Hwy. 3. This is the sixth speci-
men of the species known for Baja California, 
and the first report for the southern Colorado 
Desert (Welsh, 1976). The snake has an entire 
anal plate and 34 body blotches, thus match-
ing Gehlbach's (1971) description for this 
race. 

Chionactis occipitalis annulata. A series of 
six was obtained: 16.3 km N (USNM 225344), 
18.1 km N (USNM 225345), and 18.2 km N 
(USNM 225346) of San Felipe, along Hwy. 5; 8 
km W of Hwy. 5, along Hwy. 3 (USNM 225347); 
0.5 km S of Hwy. 3, along Hwy. 5 (USNM 
225348); and 11 km W of Hwy. 5 (46.1 km E 
San Matias pass), along Hwy. 3 (USNM 
225349). Wake (1966) found the first Baja 
California record of Chionactis from 57.6 km 
N and 11.2 km W of San Felipe. Cross (1970) 
reported 11 specimens taken 1.6 to 52.8 km N 
of San Felipe along Hwy. 5, and all specimens 
were within 3.2 km of the Gulf of California 
coastline. We found no specimens farther 
inland than 14.2 km despite intensive driving 
along Hwy. 3. Chionactis may be restricted to 
the sandy coastal zone, but there is potential 
habitat for the species in sandy washes and in 
the extensive dune system around Laguna de 
San Felipe. 

Our series is similar to other Baja California 
Chionactis in primary body bands, body 
bands plus unblotched ventral band posi-
tions (b.u.v.p.), and ventral and caudal scale 
counts (Table 2). Cross (1970) reported that 
the few C. o. annulata (11%) that had more 
than 44 b.u.v.p. are wholly from an Anza-
Borrego population in southern California, 
but gives the range of b.u.v.p. for his 14 Baja 
California specimens as 31-51. The b.u.v.p. 
counts for our specimens are 45 or less. The 
primary bands are dark brown to black in the 
new series; Cross (1970) reported that the 
San Felipe animals had brown bands. Al-
though Cross (1970) demonstrated some dis-
tinctive characters for the San Felipe popula-
tion, the total known (N=21) from Baja 
California is small compared to other areas. 

Masticophis flagellum piceus. We obtained 
two specimens east of the Sierra San Felipe: 

Table 2. Comparison of Baja California Chionactis. Mean 
S.E. is given with range in parenthesis. 

Wake 
(1966) Cross (1970) This study 

Sample size 1 14 6 

Primary body 33 26.6 • 0.8 26.0 ± 2.9 
bands (22-31) (23-31) 

Body bands 42 39.7 ± 1.7 36.5 	5.6 
plus un-
blotched ven-
tral band 
positions 
(b.u.v.p.) 

(31-51) (30-45) 

Ventrals 
Males 145 149.5 ± 1.1 151.5 	3.8 

(143-154) N=10 (146-156) N=4 
Females 166 N=2 162.5 	3.5 

(159-166) N=2 

Caudals 
Males 46+1 44.2 ± 0.5 43.7 ± 1.7 

(42-47) N--9 (42-46) N=3 
Females 44N=1 39.5 ± 4.5 

(35-44) 1■1=2 

4.6 km W of Hwy. 5, along Hwy. 3 (USNM 
225353); and 15 km W of Hwy. 5, along Hwy. 3 
(USNM 225354). We also saw snakes or found 
unsalvageable snakes at 12 km W San Matias 
pass, 2.9 and 21.9 km E Villa del Sol turnoff, 
and about 5 km W of Hwy. 5, all along Hwy. 3; 
and 24.3 km N of San Felipe. Wilson (1973) 
showed the species as widespread through 
the peninsula, but indicated only one pre-
vious record in the Colorado Desert near San 
Felipe. Our specimens were all red phase 
snakes. 

Crotalus ruber ruber. One individual 
(USNM 225374) was collected 20 km W of 
Hwy. 5, along Hwy. 3. 

Crotalus mitchellii pyrrhus. Two specimens 
were taken at 1.3 km SE Villa del Sol turnoff 
(USNM 225372) and at the junction of Hwy. 3 
and 5 (USNM 225373). 

Crotalus cerastes laterorepens. Four side-
winders were taken along Hwy. 3: 22.9 km E 
(USNM 225368), 15.8 km E (USNM 225369), 
2.4 km W (USNM 225370), and one km SE 
(USNM 225371) of the Villa del Sol turnoff. 
These records indicate that C. cerastes is 
common in the southern Colorado Desert up 
to 450 m elevation. 

SUMMARY 

In the winter of 1978-1979, northern Baja 
California received exceptionally high rain-
fall. In the spring of 1979 we found many 
reptiles in this region, including three species 
previously unreported and several others 
poorly represented in herpetological reports 
from northeastern Baja California. Our data 
indicate that the previous absence of some 
species in northeast Baja California, as com-
pared with adjacent desert regions, is due to 
inadequate exploration rather than climatic 
extremes. Further, examination of this new 
material suggests that within some species 
there is genetic exchange between Pacific 
coastal and Gulf of California desert forms 
across San Matias Pass (980 m), the lowest 
gap in the northern Baja California Cordillera. 

As with other species, there possibly is a 
broad area of intergradation of Lichanura 
across the San Matias pass. This area holds 
promise as a region where the distinction 
between roseofusca and gracia forms may be 
better defined. 

We thank M. A. Bogan, C. Jones, J. R. 
Ottley, and H. M. Smith for providing helpful 
comments on the manuscript. The map was 
drawn by J. Whelan. 

Animals were collected under permits 
issued by the Direcci6n General de la Fauna 
Silvestre (DGFS). This is a contribution to the 
biological investigations of Baja California, 
which is part of the DGFS/U.S. Fish and Wild-
life Service Cooperative Agreement on Wild-
life Research and Conservation. 

All specimens are deposited at the National 
Museum of Natural History (USNM). 
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TECHNIQUES 

A TECHNIQUE FOR 
INDIVIDUALLY MARKING 

FROGS IN 
BEHAVIOURAL STUDIES 
There are a number of methods for individ-

ually marking anurans (reviewed in Ferner, 
1979). Toe-clipping and tattooing are particu-
larly useful in long term studies of marked 
populations. In behavioural studies, however, 
these techniques have the severe disadvan-
tage that the frog has to be captured and its 
mark examined before its identity can be 
established. It is often impossible to be sure 
of the identity of the protagonists throughout 
a fight or courtship display. 

In a behavioural study of bullfrogs, Rana 
catesbeiana, Ernlen (1968) marked individu-
als with colour-coded elastic waistbands so 
that they could be identified without distur-
bance. I tried this technique on the following 
Australian hylicls and leptodactylids: Litoria 
aurea, L. raniformis, L. peroni, L. verreauxi, 
Limnodynastes tasmaniensis, L. dumerli, 
Uperoleia rugosa, U. marmorata, Pseudo-
phryne bibroni and Neobatrachus sudelli. In 
all cases the frogs would not tolerate the 
waistbands but attempted to shake the bands 
off by twisting, jumping and somersaulting. 
The larger hylids, particularly Litoria aurea 
and L. raniformis, began struggling as soon 
as bands were placed on them and did not 
stop until the bands were removed. The other 
species of frogs reacted to the bands more 
intermittently, but it was clear that the bands 
were disrupting their normal behaviour. It is 
also difficult to make waistbands small enough 
for the smaller species of frogs. I describe 
below a method which I developed for use in a 
behavioural research project on the breeding 
biology of the small (< 40 mm snout-vent 
length) leptodactylid Uperoleia rugosa in 
which it was essential to identify individuals 
without disturbance (Robertson 1982, in press 
and in preparation). This technique was only 
tested with U. rugosa but it is likely to work 
with other species. 

Each frog was marked with a unique com-
bination of one to three squares (c 1 mm x 1 
mm) of Scotchlite® brand reflective sheeting 
(3M company) attached to the head. The 
head of the frog was first wiped dry with 
tissue paper and the reflective squares were 
glued in place with a fast-setting cyanoacry-
late tissue cement (Ethicon Bucrylat). The  

frogs were also marked by excising the last 
digit of one to three toes in a unique sequence 
(Nace, 1974). The reflective squares would 
stay in place for up to ten days, which was 
sufficient for some short term experiments 
but not enough for long term studies. The 
reflective squares were apparently becoming 
detached because of the secretions from the 
skin glands under the adhesive. Freeze-
branding the top of the head for 10 sec with a 
pressurised refrigerant (Lazarus and Lowe, 
1975) inhibited the skin glands. 

This method has been used successfully on 
about 100 individuals of U. rugosa. I did not 
always record when the reflective squares 
needed to be replaced, but in general they 
stuck to the brand for about three weeks and 
sometimes as long as six weeks. For 15 frogs 
on which I have detailed notes, the reflective 
squares remained attached for between 16 
and 41 days (X = 26.27, S.D. = 6.49). The 
length of time that a reflective square remains 
attached will probably vary with other species 
of frogs but by experimenting with the timing 
of the freeze-branding it should be possible 
to attach the reflective squares for at least 
three weeks. 

In combination with toe-clipping this is a 
useful method for identifying frogs in behav-
ioural studies. Frogs can be identified without 
disturbance for several weeks and when the 
squares of reflective Scotchlite® sheeting fall 
off, the frog can still be identified from its 
toe-clips. The reflective squares can be 
replaced successfully after a fresh freeze-
branding. The reflective squares shine well in 
the light of a head-torch and the frog can be 
identified at up to 5 m which is far enough 
away to avoid disturbance. The range at 
which the frogs can be identified can be 
increased by using binoculars or by attaching 
larger squares of reflective sheeting to the 
frogs. The frogs seem to suffer no ill effects 
from this marking technique and their behav-
iour was indistinguishable from that of 
unmarked frogs. 
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Table 1. Date on which female was placed in cage, date when she laid, and number of days 
between placing female in cage and laying. The number of eggs and locality where she laid 
are indicated. For nest site location see Figure 1. 

Female # 
Date Placed 

in cage 
Date Eggs 

Laid 
Interval 
in days # of Eggs Location 

3 2-02-84 2-06-84 4 46 Hole in wall C 
2 2-02-84 2-08-84 6 50 Hole in wall A 
5 2-03-84 2-10-84 7 53 Under cement E 

strip 
6 2-08-84 2-10-84 2 57 Under cement F 

strip 
4 2-03-84 2-13-84 10 33 Under cement D 

strip 
1 2-02-84 2-15-84 13 33 Tube # 4 
8 2-10-84 2-16-84 6 44 Tube # 6 

12 2-14-84 2-16-84 2 42 Hole in wall C 
15 2-15-84 2-16-84 1 50 Tube # 4 
13 2-14-84 2-17-84 3 60 Hole in wall B 
16 2-17-84 2-18-84 1 42 Tube # 2 
14 2-15-84 2-19-84 4 40 Tube # 1 
22 2-21-84 2-23-84 2 33 Tube # 6 

Robertson, J. G. M. 1982. Territoriality and 
sexual selection in Uperoleia rugosa 
(Anura: Leptodactylidae). PhD. thesis, 
Australian National University, Canberra. 

Robertson, J. G. M. Acoustic spacing by 
breeding males of Uperoleia rugosa 
(Anura: Leptodactylidae). Z. Tierpsychol. 
in press. 

JEREMY G. M. ROBERTSON 
Department of Zoology 

• Australian National University 
Canberra 
A.C.T.2601, Australia 
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▪ Department of Wildlife Ecology 
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ARTIFICIAL NESTS FOR 
FEMALE GREEN IGUANAS 
Extracting accurate data on egg clutches 

laid by green iguanas, Iguana iguana, at 
communal nest sites is important in many 
respects. Information on clutch size, individ-
ual egg measurement, and nest construction 
are necessary for our understanding of 
reproductive capacity and nesting behavior 
of females. Egg clutches are often difficult to 
find, and because females are known to dig 
complex, interconnecting tunnel systems 
(Rand, personal communication), correct 
identification of a particular female's clutch 
can be difficult if not impossible. 

An artificial "laying device" was designed 
to make possible the quick recovery of freshly 
laid clutches, the accurate association of 
female with clutch, and the identification of 
variables that constitute an adequate nest 
site. 

An enclosure 10.5 m (L) x 9.3 m (W) x 1 m 
(H) was constructed of corrugated zinc (Fig. 
1). Wooden posts (5 cm x 5 cm x 2 m) sup-
ported the walls from the outside. The zinc 
walls were buried 30 cm in the ground and 
lined with a cement strip 25 cm wide to pre-
vent nesting females from digging out. Four 
bamboo houses 100 cm x 60 cm x 60 cm, 
placed in the area, provided shade and hiding 
places for the iguanas. A pit (4.8 m x 2.8 m x 50 
cm) was dug in the center of the enclosure, 
and then refilled with the now broken-up soil. 
Four "nest holes" 40 cm deep were started in 
the pit by hand. 

Six gravid females, collected from a natural 
nest site in,Summit Gardens, Parque Nacional 
Soberania, Panama, were placed in the 
enclosure on February 2nd and 3rd, 1984. All 
females began to dig in the pit, and in several 
days produced an elaborate tunnel system. 
Within two days the number of holes had 
doubled and several tunnels were connected 
to each other (Fig. 2). Observations made 
daily between 1700 and 1900 h enabled us to 
identify females with numbered holes. Fe-
males #2-6 laid their eggs between 2/6/84 and 
2/13/84 (Table 1). Because of the tunnel net-
work, exploratory digging was delayed until 
at least two of the females had deposited 
eggs. 
In the areas where females had dug and 
covered up a hole, excavation failed to yield 

any eggs. It was necessary to dig the pit out 
entirely before clutches from females #2 and 
#3 were found in two side walls of the pit. The 
pit had been refilled and dug out again before 
clutches from females #4, #5 and #6 were 
found underneath the cement strip along the 
perimeter of the enclosure. Each clutch 
required an average of two days to find, and 
none were located in the tunnels dug by the 
females. 

Drawbacks of the set-up were: (1) Failure to 
locate eggs, (2) Failure to identify without a 
doubt the origin of the clutch, (3) Disruption 
of the nest area and females, (4) Excessive 
expenditure of time. 

An artificial laying device was designed, 
and six of these were placed in the pit (Fig. 1). 
The device consisted of six 40 cm x 20 cm x 10 
cm concrete blocks and two 30 cm long clay 
tubes (Fig. 3). The artificial nests were placed 
in the bottom of the pit and covered with 3 cm 
of dirt, after filling the laying chambers com-
pletely with dirt. The two clay tubes (outside 
diameter 20 cm, inside diameter 15 cm) were 
placed in line with the chamber opening to 
form the entrance tunnel, the floor of which 
was covered with 7 cm of dirt. The only visible 
part of the entire device was the top half of the 
entrance hole (Fig. 1), although the interior of 
a chamber could be viewed easily by remov-
ing one or both of the concrete blocks on top. 
Other conditions in the pit and enclosure 
were the same as before, but now the females 
had the additional choice of using the artifi-
cial laying devices for egg deposition. 

At the time the laying devices were placed 
in the pit on 2/14/84, five gravid females were 
in the enclosure. The morning following 
installation, a clutch of 33 eggs from female 
#1 was discovered in the back of chamber #4. 
Two more females occupied devices #1 and 
#3. During the next three days, four additional 
clutches, removed from the chambers, yielded 
176 more eggs. At least two females occupied 
chambers at all times. 

After introduction of the artificial device 
egg deposition time was reduced from 6 days 
to 2 days. Time for recovering eggs has been 
reduced from 2 days for each nest, to less 
than five minutes. Immediately after introduc-
tion to the enclosure, gravid females enter the  

device. An observer can tell when a chamber 
is either occupied by a female or a clutch has 
been laid, by simply looking at the entrance 
way. Females that are in the device block the 
entrance entirely with excavated dirt from the 
chamber. Those that have laid eggs refill the 
tubes and remain outside the nest. All clutches 
we obtained had been laid in the very back of 
the chamber and were seen easily after re-
moving the top blocks and clearing 1 cm of 
dirt within the chamber. The eggs were 
removed for artificial incubation (Miller and 
Werner, in prep.) and the chambers refilled 
for the next female. 

The observation that females laid clutches 
under the cement strip, in the hard walls of 
the pit, in the devices, and in certain nest 
holes in the wild, suggests that a solid roof 
may be an important factor in nest construc-
tion. Boylan (in press), writes of captive 
female Cyclura cornuta cornuta digging tun-
nels and nests under logs and slabs of rock. 
Solid cover over the eggs prevents caving in 
and could protect clutches from predators 
and adverse environmental conditions, and 
may provide the appropriate environment for 
successful incubation. 

Female green iguanas have been observed 
nesting in a wide variety of substrates includ-
ing different mixtures of soil, sand, and even 
ashes and refuse in garbage dumps. 

From our experiments it is evident that: 
1) If an adequate nest is available to a female 

she will use it. 
2) Substrate composition appears to be rela-

tively unimportant. 
3) The immediate use of the artificial nest 

chambers by the females leads us to believe 
that the structural requirements of the nest 
chamber i.e. solidity of the walls and roof 
is a decisive factor for the female. 
It is anticipated that experiments during 

artificial incubation (Miller and Werner, in 
prep.) will give insight into the importance of 
humidity, temperature, and substrate for 
normal egg development and successful 
hatching, and that further investigation of 
nest construction will provide information on 
egg arrangement and immediate environment 
(air spaces) surrounding the eggs. 

Captive management enables the experi- 
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Figure 3. Top, front and side view of artificial laying device. The 
side view shows the location of the eggs in the artificial nest. 
Dirt in the chamber is indicated by dotted area. 

Top view 

Nesting chamber 

Front view 

Side view 

Figure 1. Enclosure with natural holes (D A-F) dug by females. The location of artificial 
laying devices is indicated by le  1 1-6. 	El hiding boxes. 

4.0 m 
Figure 2. Natural holes ( 	) with tunnel 
network ( I:E=0 ) dug by females, and loca-
tion of hand started holes ( ). Dotted lines: 
exact destination of tunnel unknown. 

We are confident that this laying device can 
be adapted easily to the needs of other spe-
cies of reptiles by adjusting its size and loca-
tion in a given area. 
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COMBINED MEETINGS 
The 27th Annual Meeting of 

THE SOCIETY FOR THE STUDY OF AMPHIBIANS AND REPTILES 
with 

The 32nd Meeting of 

THE HERPETOLOGISTS' LEAGUE 
and 

The 64th Annual Meeting of 

THE AMERICAN SOCIETY OF ICHTHYOLOGISTS 
& HERPETOLOGISTS 

AT 

THE UNIVERSITY OF OKLAHOMA 
Norman, Oklahoma 

28 July - 3 August 1984 

SYMPOSIA AND WORKSHOPS 
Workshop in Larval Amphibian Biology 

(ASIH, SSAR), 30 July 
Predator-Prey Relations in Lower Verte- 

brates (ASIH, SSAR), 31 July - 1 August 
Biology of Cnemidophorus (ASIH, HL, 

SSAR), 1-2 August 
Breeding and Care of Endangered Amphib-

ians and Reptiles (SSAR Liaison Com-
mittee), 31 July 

Regional Herpetological Societies Work-
shop (SSAR), 30 July 

SPECIAL LECTURES 
ASIH Presidential Address, Marvalee H. 

Wake, "Caeci I ians and I - Our First 
Twenty Years," 30 July 

ASIH Distinguished Fellow Lecture, John E. 
Randall, "On the Importance of Marine 
Sanctuaries to Ichthyological Research," 
30 July 

HL Distinguished Herpetologist, David B. 
Wake, "Species, Genes and Morphology 
— A Perspective on Evolution in Sala-
manders," 30 July 

ART AND PHOTO EXHIBIT (SSAR) 
All meeting attendees are encouraged to 

bring their own herpetological or ichthyolog-
ical art (paintings, drawings, sculptures) or 
photographic prints ready for display in the 
Stovall Museum gallery during the meetings. 

• 	LIVE EXHIBITS (SSAR) 
The Oklahoma Herpetological Society will 

display live amphibians and reptiles from 
Oklahoma and nearby states in Richards Hall 
(Zoology) throughout the meetings. Attend-
ants will be available to provide information 
and to assist persons who wish to photograph 
the animals. 
COMMERCIAL EXHIBITS 

Exhibits of appropriate equipment, publi-
cations and herpetological and ichthyologi-
cal art for sale will be centrally located in Dale 
Hall, location of all scientific sessions. Authors 
of herpetological, ichthyological and related 
books are asked to encourage their publisher 
to exhibit titles (Contact: Neil B. Ford, Depart-
ment of Biology, University of Texas, Tyler, 

Texas 75701, U.S.A.; telephone (214)566-1471, 
extension 206). 
AUCTION (SSAR) 

This popular and traditional event will be 
repeated this year. Proceeds will help support 
the annual meeting. All attendees are invited 
to donate books, art objects, posters, prints 
or other appropriate herpetological and ich-
thyological material. The chief auctioneer 
will be J. T. Collins. Receipts will be given for 
all items sold (tax-deductible). Material may 
be shipped to the local meeting chairman or 
brought to the meeting. 

POSTER SESSIONS 
Due to the large attendance expected 

members are being encouraged to give poster 
presentations rather than oral papers. Posters 
will be prominently displayed in the central 
lobby of the meeting area and will be sched-
uled in the program with times for authors to 
be present for discussion with interested 
viewers. Abstracts and titles required on offi-
cial "call for papers" form. 

AWARDS 
Herpetologists' League: Best Poster Pre-

sentation 
Herpetologists' League: Best Student Paper 

in Herpetology 
American Society of Ichthyologists and 

Herpetologists Stoye Awards: Best Stu-
dent Papers in general herpetology; gen-
eral ichthyology; genetics, development 
and morphology; ecology, ethology and 
environmental physiology. 

BUSINESS MEETINGS 
ASIH-HL-SSAR Liaison Committee, 1900, 

28 July 
ASIH Executive Committee, 0900, 29 July 
SSAR Board Meeting, 1000, 29 July 
HL Board Meeting, 1300, 29 July 
ASIH Board of Governors, 1500, 29 July 
SSAR Business Meeting, 1630, 30 July 
ASIH Business Meeting, 1630, 31 July 
HL Business Meeting, 1630, 1 August 
SSAR Board Luncheon, 1200, 2 August 

SOCIAL AND EVENING EVENTS 
Sunday, 29 July, 1930: Free Social and 

Entertainment 
Monday, 30 July, 1700: Bus trip to Oklahoma 

City Zoo for free barbecue and open 
house tours. 

Tuesday, 31 July, 1930: Presentations by 
David Dennis; an updated "Herpetolo-
gists: Then and Now," "Amphibians of 
the Southern Appalachians," and "Nature 
Photography Workshop." 

Wednesday, 1 August, 1730: Picnic, Okla-
homa Indian Dances, Auction. 

Thursday, 2 August, 1900: ASIH Annual 
Banquet and Awards. Roast bison dinner 
(all attendees invited). 

MEETING SITE 
The University of Oklahoma main campus 

is in Norman, 18 miles south of Oklahoma 
City, near the center of the state. The Norman 
campus serves more than 21,000 students 
and the Norman community of about 70,000. 
All meeting activities on campus are within 
short walking distances of Dale Hall, which 
will house registration, all paper and poster 
sessions and business meetings. Free park-
ing is available in a designated nearby area. 
Weather at this time of year is hot, dry and 
often windy. All meeting rooms, residence 
halls and eating facilities are air-conditioned. 
ACCOMMODATIONS 

Dormitory rooms with linen and blankets 
furnished ($16.00 single; $9.50 per person, 
double will be available in Adams Tower. 
Each room has two beds and each two rooms 
share an interconnecting bath. Several floors 
will be designated for families and quiet 
areas. Blocks of rooms at discount rates have 
been reserved at two local motels (not within 
walking distance of campus). Camping areas 
for tents and recreational vehicles are avail-
able at Little River State Park on Lake Thunder-
bird about 12 miles east of Norman. 
MEALS 

Registrants may eat in Couch Cafeteria 
where "all you can eat" fixed prices are $3.25 
for breakfast, $3.50 for lunch and $4.50 for 
dinner. A variety of on- and off-campus eating 
facilities are available. Alcoholic beverages 
are available at some restaurants and clubs 
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and from liquor stores; beer is widely avail-
able. 
FAMILY ACTIVITIES AND TOURS 

Tours planned for families and spouses 
include trips to the Cowboy Hall of Fame and 
Kirkpatrick Omniplex Science Center in 
Oklahoma City and an all-day tour focusing 
on Oklahoma Indian culture to the Anadarko 
area. Child care facilities have been arranged 
at a local commercial child care center at 
reasonable rates: transportation provided. 
PREREGISTRATION AND ABSTRACTS 

The official meeting announcement and 
call for papers and preregistration forms was 
mailed to all of the sponsoring societies in 
late February and early March. DEADLINES 
FOR RECEIPT OF TITLES AND ABSTRACTS 
IS 1 MA Y. The official abstract form and call 
for papers information form included with the 
meeting announcement must be used for 
submissions. THE DEADLINE FOR PRE-
REGISTRATION IS 1 JULY. Due to the size 
and complexity of the meetings, the deadline 
will be adhered to strictly. The organizers 
urge an early submission of papers and pre-
registration. Preregistration after 1 July will 
cost an additional $5.00 per person. Registra-
tion fees before 1 July are: regular members, 
$35.00; student members $25.00; partner, 
spouse, $10.00; child, $3.00. Costs for the 
banquet and picnic are $14.00 and $5.50 per 
person, respectively. Any interested non-
members may request the meeting announce-
ment booklet and preregistration forms. Offi-
cial registration badges will be required for all 
sessions and social events. 
TRANSPORTATION 

Air reservations should be made to Okla-
homa City. Arrangements for special reduced 
fares ($6.00 one-way) have been made for 
limousine service for the 20-mile trip to Nor-
man. Members should identify themselves as 
attending the "ASIH-HL-SSAR meeting at 
OU" at the limousine dispatch booth just out-
side the baggage claim area. Return ground 
Transportation to the airport must be re-
quested in advance on the preregistration 
form or at the meeting registration desk in 
Dale Hall. 
MEETING CHAIRMAN 

Victor H. Hutchison, Department of Zool-
ogy, University of Oklahoma, Norman, Okla-
homa 73019, U.S.A. Telephone: (405) 325-
6721. • 

WORLD CONGRESS OF 
HERPETOLOGY 

Planning for the first World Congress of Herpetology is proceeding on 
schedule. The Executive Committee, an international group of 17 persons, 
and the recently-elected 50-member International Herpetological Committee 
are now evaluating the criteria to be used in choosing a site and date, and 
discussing the format and content of the Congress. It is our plan to organize 
a Congress to be held in about 4 years that will be accessible to and of 
interest to all persons who study amphibians and reptiles. Potential hosts 
should contact the Secretary-General: Kraig Adler, Cornell University, 
Seeley G. Mudd Hall, Ithaca, New York 14853, USA. As soon as a decision 
on venue and date is reached, an announcement will be published in this 
journal giving the full details and the address to write for further information. 

The Congress itself will be self-supporting, but in the meantime, during 
these all-important planning years, the organization will have considerable 
expenses—mostly printing and postage—yet it has, at the moment, no 
budget. The Committee has decided to raise the necessary funds by asking 
interested individuals to make a one-time contribution. Those persons 
donating 100 Dutch guilders (U.S. $35) would be named as "Sponsors," a 
designation that would appear in the formal program of the meeting; those 
able to contribute 1000 guilders would be designated "Benefactors." In the 
meantime, all such persons will receive copies of our Newsletter which will 
keep them informed of Congress planning activities. We hope that many 
colleagues will join with us in promoting herpetology on an international 
basis through the Congress. If you are able to do so your contribution can 
be made to one of our official accounts: 

—POSTAL CHECKING ACCOUNT: Dr. M. S. Hoogmoed, Leiden, 
account number 5327161. 

—BANK ACCOUNT: World Congress of Herpetology, Algemene 
Bank Nederland (A.B.N.), Leiden, account number 566274078. 

—BANK ACCOUNT: World Congress of Herpetology, Marine 
Midland Bank, New York City, account number 006667341. 

Contributions can be made in Dutch guilders to either account in Leiden or 
in U.S. dollars to that in New York. Checks may also be sent directly to the 
Treasurer: Marinus S. Hoogmoed, Rijksmuseum van Natuurlijke 
Historie, P.O. Box 9517, 2300 RA Leiden, The Netherlands. 

MACRO FLASH-BRACKETS 
For Sharper, Clearer Close-Ups 

Lightweight, adjustable brackets 
Allow use of two flash units to: 

• Freeze movement 
• Increase depth-of-field 
• Control shadows 

Fit any 35mm SLR camera 
Standard Bracket (shown) $34.95 
Omni-Directional Bracket $64.95 

(flash units not included) 

For Orders or Information: Chris Neumann, 7338A N. Honore, Chicago, Illinois 60626 
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