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Sherman Bishop's (1941) classic monograph The Salamanders 
of New York is arguably one of the most influential herpetology 
works of the twentieth century. His peers immediately realized 
the impact of Bishop's work, for the reviews were very compli-
mentary. Hubbs (1942) wrote "Experimental embryologists and 
other biologists...will join herpetologists in their gratitude to Dr. 
Bishop for his full compendium of published and original infor-
mation on the natural history of the salamanders which occur in 
New York." Schmidt (1943) wrote "The work as a whole forms an 
extraordinarily satisfactory account of a rich and varied section of 
the North American salamander fauna." Bishop's detailed species 
accounts included original observations and data on mating be-
havior, egg masses and deposition, development from egg to ma-
turity, habits, and habitat. At the time of Bishop's death, former 
student Arnold B. Grobman described The Salamanders of New 
York as "probably the most complete report on a group of animals 
from a state ever assembled" (Grobman 1952). 

Although The Salamanders of New York was not printed until 
June 1941, Bishop had worked steadily on its development during 
his tenure as Zoologist at the New York State Museum, a position 
he held from 8 May 1916 to 31 August 1928 (Stoner 1937). Bishop 
completed herpetological surveys of Allegany State Park (Bishop 
1927a) in addition to publishing on the herpetofauna of Albany 
County (Bishop 1923) and the mudpuppy (Bishop 1926). Field 
studies were completed on Long Island, Lake George, and in 
Putnam County. Bishop showed a strong interest in furthering his 
knowledge of the life history of salamanders and in educating others 
as well. In 1926 he prepared two exhibits for the State Museum 
(Bishop 1927d), Life History group of Spotted and Jefferson Sala-
manders, and Habitat group of the Hellbender, in which "the group 
will show a section of stream bottom with the nest and eggs of the 
Hellbender and guardian parent engaged in protecting the nest from 
enemies bent on foraging." All of this work was conducted in an 
attempt to gain the knowledge to complete a much larger project 
that Bishop had envisioned, the salamanders of New York. 

A lack of support for the State Museum by the State Legislature 
and Board of Regents hindered Bishop's attempts to complete The 
Salamanders of New York and other projects much earlier than 
1941. Bishop's own typewritten draft of the Report of the Zoolo- 

gist (Bishop 1927d) for the 1926 fiscal year reveals his desire to 
complete this project, as well as his frustration over a lack of insti-
tutional support for his research and projects. Bishop reported: 

"Project No 2 The Salamanders of New York: Their Life His-
tories and Habits. Scope: In this study it is proposed to present a 
complete account of the life histories, habits and general devel-
opment of New York salamanders." 

Under the heading of 'Finances,' Bishop (1927d) wrote: 

"The most urgent need of the zoologist is for sufficient funds 
to bring to completion studies which have been carried out dur-
ing the past eight or ten years. The report on, 'The Life History 
of New York Salamanders' has been delayed because of the im-
possibility of securing the services of an artist to complete the 
series of watercolor drawings. Funds for traveling expenses have 
been insufficient to enable the zoologist to complete the study on 
New York amphibians and reptiles." 

This frustration came after Bishop had outlined what was needed 
to complete the project in earlier memos to Charles Adams, the 
Director of the State Museum (Bishop 1927b,1927c). The Sala-
manders of New York, which was two-thirds complete (Bishop 
1927b) would require "$500.00 for the completion of color plates 
and about $150.00 for travelling expenses" (Bishop 1927c; see 
Fig. 1). 

A lack of funding is evident again in Bishop's correspondences 
with close friend and colleague Francis Harper of the Boston So-
ciety of Natural History. In a letter dated 6 January 1928, Bishop 
writes, "My chief interest in accepting an offer to talk in Boston, 
if the opportunity presented itself, is this: It would give me an 
opportunity to examine specimens in the collection at Cambridge. 
Our funds for out-of-state travel are exhausted each year before I 
get a chance at them and cannot afford to take the trip unless I 
could make at least part of my expenses." 

The minimizing of zoological research and publications was not 
unique to Bishop's tenure at the State Museum. During his 62-
year affiliation with the State Museum, geologist James Hall (Mu-
seum Director 1870-1894) established it as one of the leading 
geological museums in the world (Fakundiny 1987). The tenure 
of zoologists during the early 20th century was rarely more than 
2-3 years. During the 38 years from 1888 to 1926, the biologists 
produced a total of 29 museum publications, or less than one per 
year (Fakundiny 1987). The appointment of Charles Adams as 
director of the State Museum on 1 May 1926 marked the first time 
the Museum Director had not been a geologist. 

Whether Bishop's tone denotes a final frustration with a per-
ceivably unresponsive institution or an attempt to persuade the 
new director, it is evident that he was not satisfied with the speed 
at which he was able to work. Under the heading of 'Progress of 
Work,' Bishop (1927d) wrote: 

"Project No. 2. The Salamanders of New York: Their Life His-
tories and Habits. Status: The study of a considerable number of 
species has been brought nearly to completion. Certain critical 
stages of several species remain to be studied and will necessi-
tate field work [sic] in various selected areas. This project has 
been held up for several years because funds have not been made 
available to secure the services of an artist competent to make 
the necessary color drawings. 

A considerable number of line drawings, color drawings and 
photographs have already been prepared. Plans: With few excep-
tions, the study of New York species may be carried out in the 
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vicinity of Albany. For the field study of the marble and Tiger 
salamanders it is necessary to visit Long Island; for the Mudpuppy 
and Hellbender, western New York." 

Bishop's talents had not gone unnoticed in the herpetological 
community. He was approached on three separate occasions to 
join the staff of the American Museum of Natural History at a 
substantial increase in salary. G. Kingsley Noble visited Albany 
in 1922 to persuade Bishop to come to the American. The last 
offer from the American came in February of 1924 when Roy 
Chapman Andrews offered Bishop a position to work with the 
Asiatic collection, a project that already included noted herpetolo-
gist Clifford Pope. In all three incidents, Bishop declined the en-
ticing offers from the American, "in part at least, because of prom-
ised salary increases that never materialized" at the State Museum 
(Bishop 1928). 

Bishop left the State Museum in August 1928, to accept a teach-
ing position at the University of Rochester. This moved him closer 
to his childhood home and increased his annual salary from $2,750 
to $4,000, with the prospect of additional money from summer 
employment (Bishop 1928). In a letter to Francis Harper dated 14 
March 1928, Bishop stated, "By April 4th I expect to be able to 
announce a change in my activities. I am contemplating a move to 
a much better position." In a response dated 19 March 1928 Harper 
wrote, "Aside from its fmancial drawbacks, however, it seems that 
your present position is quite a strategic one, and I shall certainly 
be sorry to see you leave it." After Bishop announced that the 
position had materialized, Harper wrote (7 May 1928), "There 
will be, I am sure, no small gain to you in peace of mind." 

After leaving the State Museum, Bishop continued to press ahead 
with his manuscript on salamanders, believing that publication 
was imminent The announcement of his appointment at the Uni-
versity of Rochester that appeared in the Rochester Democrat and 
Chronicle (1928) was entitled "U.R. Instructor Preparing Books 
on American Amphibia." 

An early draft of the manuscript was nearing completion and 
the prospects for publication looked favorable in 1931. In a letter 
to Dr. Adams dated 27 March 1931 Bishop wrote, 

"The enclosure gives a brief outline of the items I have been 
covering in my account of the salamanders of New York. What is  

the news regarding the printing bill? I sincerely hope that it goes 
through and that the money will become available." 

Further correspondences between the two men revealed that 
funds for printing could not be secured through the Museum or 
the University of Rochester. The Board of Regents, which appro-
priates the funds for the State Education Department, appears to 
have been reluctant to fund this project. This could be due to the 
fact that Bishop pursued "investigations in fields that may be re-
garded by some as having little economic importance" (Bishop 
1928). This would not have been a unique mindset during that 
period. A few years earlier Bishop had corresponded with pub-
lisher G.P. Putnam about the prospects of publishing a field guide 
of salamanders. On 19 May 1927 Putnam wrote, "We here feel 
that a Field Book of Salamanders alone is likely not to have suffi-
ciently wide appeal to warrant the rather heavy publishing invest-
ment." 

In late 1931 Adams wrote, "there is a new prospect that looks 
hopeful" which did not materialize. In December of 1932, yet an-
other attempt to gain appropriation of the funds failed. At this point 
the Great Depression was at its peak and the prospect of funds for 
publication was bleak. 

While the New York State Archives does not contain any corre-
spondences between Bishop and Adams in 1936, it was during 
that summer that Bishop wrote the text for The Salamanders of 
New York (B. B. Flory, pers. comm.). The fight to secure the funds 
to publish it continued until 1941. The final product was compro-
mised because the color plates that Bishop had spent nearly 20 
years collecting, and for which the University of Rochester had 
contributed $500, were photographed (i.e., black and white repro-
duction) to reduce the printing cost. Bishop's frustration over this 
was not lost on his friend and colleague Karl P. Schmidt. In re-
view he wrote, "Those of Dr. Bishop's friends and colleagues who 
have seen the superb water-color paintings of the salamanders of 
eastern North America accumulated under his supervision over 
many years will have felt some regret at the appearance of his 
"Salamanders of New York" without color illustrations" (Schmidt 
1943). 

Bishop had established himself as a leading authority on sala-
manders by the time he began vocalizing his desires to finish The 
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FIG. 1. Black-and-white reproduction of a watercolor depicting a larval Pseudotriton ruber (NYSM 3086) collected 10 June 1922 by S.C. Bishop in 
Albany County, New York, USA. The drawing (NYSM 940), by G. S. Barkentin, was prepared under the supervision of Bishop during fieldwork for 
The Salamanders of New York. It was not included in the monograph and is previously unpublished. To view the original watercolor and for more 
information on S.C. Bishop visit www.nysm.nysed.gov/biology/salamander/index.html.  
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Salamanders of New York in 1927, yet his knowledge of so many 
of the species was incomplete. It is interesting to consider what 
the document would have been if it had been published at Bishop's 
behest. The published bulletin contained 54 citations for works 
published after 1928. On the prospects of earlier publication, 
Bishop wrote to Adams on 30 November 1931, "This account 
should make a bulletin of about 200 pages." The bulletin, as it was 
printed in 1941, consists of 365 pages, a substantial increase from 
the estimate given by Bishop a decade earlier. 

The species accounts given by Bishop (1927a) in The Amphib-
ians and Reptiles of Allegany State Park provide a glimpse of his 
knowledge at the time he was pressing for completion of the larger 
work. Concerning the hellbender, Bishop wrote, "In New York 
State it is entirely confined to the Allegany river (sic) and a few of 
the larger tributaries except where introduced" (Bishop 1927a). 
By 1941 Bishop had changed his account to, "The distribution as 
at present known, may be summarized as follows: The 
Susquehanna and tributaries in New York and Pennsylvania; the 
Ohio river (sic) and tributaries including the Allegany in western 
New York" (Bishop 1941). He even goes so far as to correct the 
work of Stejneger and Barbour (1933), which failed to mention 
the Susquehanna populations. Based on Bishop's correspondences 
it is apparent that his views on the distribution of Cryptobranchus 
changed at the end of 1927. In a letter to Henry Fowler at The 
Academy of Natural Sciences, dated 30 December 1927, Bishop 
asked, 

"Can you tell me whether the Hellbender, Cryptobranchus is 
found in the Delaware River? I have records of the animal from 
the Susquehanna river (sic) both in Pennsylvania and New York, 
and have wondered if it were also introduced there. Baird re-
ported it in 1850 and it is now so widely distributed in various 
tributaries of the river, it is perhaps native to the stream." 

The record from the Susquehanna in New York was based on a 
recent correspondence with the Supervising Principal of Sidney 
Schools. In a letter to him dated 10 Januaury 1928, Bishop writes: 

"The Hellbender came through in fine condition this 
afternoon... so far as I know, is the first specimen recorded from 
the Susquehanna in New York...and has, undoubtedly been 
known to fisherman and others in New York; but records have 
not come to my attention." 

"Until now I have been going to the Allegany State Park to 
study the Hellbender. I now propose to have a look at the 
Susquehanna." 

This specimen is not known to exist in any institutional collec-
tion. The first vouchered specimen from the tributaries of the 
Susquehanna in New York was collected on 11 May 1928 (NYSM 
2732). The majority of specimens cited by Bishop (1941) from 
the Susquehanna were not collected until 1935. 

At the time that Bishop (1927d) wrote the Report of the Zoolo-
gist, pressing to finish The Salamanders of New York, Wehrle's 
salamander (Plethodon wehrlei) had not been added to the her-
petofauna of the State. It was late July of that year that Dr. R. E. 
Coker discovered their presence in Allegany State Park (NYSM 
2653-2655) (Bishop 1927a). While the seven pages devoted to P. 
wehrlei is the shortest species account in The Salamanders of New 
York; it would have been even shorter had the publication been 
completed earlier. 

The two species of Desmognathus also seemed to be of particu- 

lar interest to Bishop during the early 1930's. In 1933 he pub-
lished on the nests and young of D. ochrophaeus (Bishop and Crisp 
1933). His personal collection, numbering more than 1000 indi-
viduals of both species (FMNH collection), was accumulated from 
numerous locations in western New York. Much of the data used 
by Bishop (1941) for the accounts of D. ochrophaeus are from 
fieldwork conducted during the 1930's. 

By 1939, Bishop's health was failing due to stress-related ill-
nesses. While it can only be speculated whether the decade-long 
struggle to see his work completed contributed to his failing health, 
it is known that if the timing of the publication of the bulletin had 
progressed according to Bishop's wishes, it quite possibly would 
not have had the impact on the discipline of herpetology that it has 
enjoyed. The additional time allowed him to expand his knowl-
edge for the accounts of many of the species. 

Bishop's work is a tribute to decades of persistence and perse-
verance by a strong-willed individual with a vision. Three popular 
publications on North American salamanders in print today are 
indebted to the precision of Bishop's accounts. It provided the 
basis for The Handbook of Salamanders (Bishop 1943), which 
remained the only composite work on North American salamanders 
for 55 years. The Salamanders of Ohio (Pfmgsten and Downs 1989) 
was influenced heavily by Bishop's work. The recently completed 
Salamanders of the United States and Canada (Petranka 1998) 
relies on Bishop's descriptions of reproductive biology and on-
togeny for species native to New York. Petranka's thorough re-
view of each species has indirectly renewed focus on the extent of 
Bishop's work, placing it alongside subsequent salamander stud-
ies for comparison. It is now apparent that no other researcher has 
compiled as much information on egg clutches for the secretive 
red salamander (Pseudotriton ruber) as Bishop. Likewise, Bishop's 
accounts of the reproductive biology of the hellbender 
(Cryptobranchus alleganiensis) and four-toed salamander (Hemi-
dactylium scutatum) are as complete as any published, while his 
earlier publications on the mudpuppy (Necturus maculosus) en-
abled him to write one of the most detailed original accounts of 
this species (Bishop 1926, 1932). 

Acknowledgments. — I thank Kraig Adler, Robert Daniels of the NYSM, 
and Beth B. Flory (Bishop's daughter) for their assistance in researching 
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Metamorphosis in the Fire Salamander (Salamandra salamandra). 
Illustration by P. A. Benson. 

NATURAL HISTORY NOTES 
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mon name where none is recognized. References may be briefly cited in 
text (refer to this issue for citation format). 

Recommended citation for notes appearing in this section is: Lemos-
Espinal, J., and R. E. Ballinger. 1994. Rhyacosiredon leorae. Size. Her-
petol. Rev. 25:22. 

CAUDATA 

DESMOGNATHUS IMITATOR (Imitator Salamander). RE-
PRODUCTION. Eggs of many Desmognathus species are com-
monly deposited on the underside of rocks, in stream leaf litter, 
and in muddy seeps. Although there are two reports of eggs that 
were presumed to be those of Desmognathus imitator, neither was 
confirmed by identification of brooding females (Petranka 1998. 
Salamanders of the United States and Canada. Smithsonian Insti-
tution Press, Washington, D.C. 587 pp.). 

We found six D. imitator clutches on 30 June 1998 in Swain 
Co., North Carolina, USA, at ca. 1600 m elevation (35°36'20"N, 
83°26'56"W). The clutches were found within a seep in saturated 
soil and eggs were in early developmental stages. We observed 
one red-cheeked Desmognathus (40 mm TL) with her body in di-
rect contact with a clutch, and saw other red-cheeked Desmog-
nathus within 10 cm of clutches when we overturned rocks, con-
firming that the eggs were those of D. imitator. Eggs were cream 
colored and attached in a monolayer to the underside of flat rocks 
that were embedded in the soil, although one clutch had a small 
number of eggs arranged in a bilayer. Two of the clutches were 
deposited within 22 cm of each other but were on separate rocks. 
Means and ranges (in parentheses) for clutch parameters for five 
nests are: clutch size 19 (13-24) eggs; clutch length 19 (9-27) 
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mm; clutch width 10.4 (6-17) mm; and egg diameter 3.5 (3.0-
4.0) mm (N = 55 eggs). Two clutches illustrated by Petranka (1998) 
are from the same site and contained 23 and 30 eggs. 

The lack of information about the breeding and nesting habits 
of D. imitator is likely due to their small range and secretive nest-
ing in subsurface retreats. 

Our observations suggest that females nest in late spring and 
early summer and guard their eggs, presumably through hatching. 
The mode of egg deposition is more similar to that of D. monticola 
than to other members of the D. ochrophaeus complex. 

Submitted by CAROLINE A. KOENINGS, Department of 
Biological Sciences, Southeastern Louisiana University, 
Hammond, Louisiana 70402, USA, CHARLES K. SMITH, De-
partment of Biology, High Point University, University Station, 
High Point, North Carolina 27262, USA, ELIZABETH A. 
DOMINGUE, 320 Laurel Valley Road, Townsend, Tennessee 
37882, USA, and JAMES W. PETRANKA, Department of Bi-
ology, University of North Carolina at Asheville, Asheville, North 
Carolina 28804, USA. 

PSEUDOTRITON RUBER RUBER (Northern Red Salamander). 
ALBINISM. Several plethodontid species have been documented 
as having some degree of albinism in North America, many of 
which are listed by Palmer and Braswell (1980. Brimleyana 3:49-
52) and Dyrkacz (1981. SSAR Herpetol. Circ. 11:131 pp.). How-
ever, this is the first documented occurrence of albinism for 
Pseudotriton r. ruber and for the genus Pseudotriton. 

On 18 March 1998 an albinistic Pseudotriton r ruber (85 mm 
SVL, 146 mm total length, 16 costal grooves) was collected at the 
Radford Army Ammunition Plant, New River Facility, Pulaski 
County, Virginia, USA (Fig. 1). Dorsal pigmentation was pale or-
ange with pinkish-white spots on the head, trunk, and tail regions. 
The ventral integument was similar in color to the venter of a nor-
mally pigmented individual also collected at the site. The toe tips 
were white. Some dark pigment was present and scattered across 
the entire dorsum in small flecks (indicating partial melanin pro-
duction), and the eyes were pinkish-white and appeared red when 
viewed with a light beam. The overall coloration of this individual 
is defined by Dyrkacz (op. cit.) as partially albinistic with 
xanthophores and erythrophores present. The specimen was pho-
tographed and released after being held in captivity for two weeks. 
Color slides were deposited in the University of Kansas Natural 
History Museum (KU CT 11720-21). 

no. 1. Albinistic Pseudotriton r ruber from Virginia.  

Submitted by SHAY GARRIOCK, Virginia Department of Game 
and Inland Fisheries, Blacksburg, Virginia 24060, USA. Present 
address: 8622 Chapel Hill Road, Cary, North Carolina 27513, USA. 

ANURA 

BUFO AMERICANUS (American Toad). ENDOPARASITE. 
New host records reveal previously unstudied host-parasite rela-
tionships that may be important to parasite-models of sexual se-
lection (Hamilton and Zuk 1982. Science 218:384-387) and am-
phibian deformities (Johnson et al. 1999. Science 284:802-804). 
Although Clinostomum marginatum has been studied in Hyla 
chrysoscelis (Hausfater et al. 1990. Amer. Zool. 30:299-311), there 
are no records of C. marginatum metacercariae in Bufo americanus. 
Herein we report the presence of this digenean parasite encysted 
in adult B. americanus. During the 1997 breeding season (25 
March-8 April), one of us (JMH) noted the encysted metacercariae 
in 17 of 69 (24.6%) adult B. americanus at a farm pond (ca. 0.04 
ha) in Oklahoma County, Oklahoma, USA (35°41'13"N, 
97°14.55"W). We collected one female and one male toad that 
were infected with encysted metacercariae on 19 September 1997 
and 30 April 1998 to identify the parasite and describe the infec-
tion. We inspected the subcutaneous tissues, mesenteries, and in-
ternal organs for encysted parasites and removed 75 metacercariae 
from each toad. Cysts from which metacercariae did not escape 
were placed in amphibian Ringer's solution and were pulled apart 
to free the metacercariae. Flukes were fixed in CAFA (30% chlo-
roform [v/v], 50% alcohol [v/v], 10% formalin [v/v] and 10% acetic 
acid [v/v]) and stained. Microscopic examination revealed the 
metacercaria to be the digenean fluke C. marginatum (C. R. Bursey, 
pers. comm.). Encysted and liberated C. marginatum were found 
in the abdominal subcutaneous tissues, mesenteries of the small 
and large intestine, pericardium, skeletal muscle, and in the brain 
immediately posterior to the eyes. No metacercariae were found 
inside viscera. Toad and parasite specimens were deposited into 
the Herpetology Collection of the University of Central Oklahoma 
(UCO 380, 712). The first intermediate host (Helisoma sp.) and 
potential definitive hosts (Butorides striatus, Nerodia rhombifer) 
have been observed at this pond (JMH). The convergence of hosts 
at the pond ensures a complete life cycle for this fluke as well as 
infestation of new B. americanus cohorts. 

We thank Charles R. Bursey and Stephen R. Goldberg for the 
identification of metacercariae of this parasite and Marvin Mays 
for his assistance in the recovery and preliminary identification of 
this parasite. 

Submitted by KESHA CROSS and JOHN M. HRANITZ, 
Department of Biology, University of Central Oklahoma, Edmond, 
Oklahoma 73034-5209, USA; e-mail (KC): keshmae@aol.com ; 
(JMH): jhranitz@ucok.edu . 

BUFO OCCIDENTALIS (Pine Toad). FECUNDITY. Anurans 
are well known for their ability to produce large clutches of eggs 
(Duellman and Trueb 1986. Biology of Amphibians McGraw-
Hill Book Co., New York. 670 pp.), with the largest clutch re-
corded from a Rana catesbeiana that laid 47,840 eggs (McAuliffe 
1978. Nebraska Game and Parks Report, Lincoln). North Ameri- 
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can bufonids also noted for laying large clutches include Bufo cog-
natus (45,054 eggs; Krupa 1994. J. Herpetol. 28:217-224), B. 
americanus (13,452 eggs; Kruse 1981. Herpetologica 37:228-233), 
and B. woodhousii (28,493 eggs; Krupa 1995. Herpetol. Rev. 
26:142-143). 

On 27 Oct 1998 at ca. 2030 h we collected a female (LOL-031; 
86 mm SUL) and male (LOL-032; 81.5 mm SUL) B. occidentalis 
in amplexus at Zapotitlan de las Salinas, Puebla, Mexico 
(18°07'18"N; 97°19'24"W) at 1420 m in deciduous tropical dry 
forest. Specimens were collected and taken to the Laboratoria de 
Ecologia de la UBIPRO where amplexus continued until ca. 0400 
h the next day. During that time, the female laid two clutches of 
eggs. The first clutch was laid at ca. 2030 h and contained 8380 
eggs (mass 187.8 g); the second was laid ca. 0400 h and contained 
2352 eggs (mass 59.5 g). Total clutch size and mass was 10,732 
eggs and 247.4 g. This is the first report of large clutch size in 
Mexican bufonids. 

We thank G. Woolrich, J. Gonzalez, and V. Mata for their sup-
port. Funding was provided by the Direcci6n General de Apoyo al 
Personal Academico (DGAPA-UNAM), Project No. IN208398. 

Submitted by LUIS OLIVER-LOPEZ, AURELIO 
RAMIREZ-BAUTISTA, and JULIO A. LEMOS-ESPINAL, 
Escuela Nacional de Estudios Profesionales Iztacala, Unidad de 
Biologia, Tecnologia, y Prototipos (UBIPRO), Lab. de Ecologia, 
Universidad Nacional Autonoma de Mexico. Av. de los Barrios s/ 
n, Los Reyes Iztacala, Tlalnepantla, Edo. de Mexico C.P. 54090, 
A.P. 314, Mexico; e-mail (ARB): raurelio@servidor.unam.mx . 

GASTROPHRYNE OLIVACEA (Narrow-mouthed Toad). VO-
CALIZATION. Territorial calls in anurans are presumed to be 
used in agonistic interactions between males in close proximity 
(Duellman and Trueb 1986. Biology of Amphibians. McGraw Hill, 
New York. 577 pp.). There are no reports of territorial calls in the 
microhylid Gastrophyrne olivacea. Here I report G. olivacea in 
close proximity producing a distinctive call that was not the breed-
ing advertisement call (Conant and Collins 1991. Reptiles and 
Amphibians of Eastern and Central North America. Third edition. 
Houghton Mifflin Co., Boston, Massachusetts. 616 pp.). Based 
on circumstances and associated behavior, I interpret this call as a 
territorial call. 

On 18 June 1999 at 1530 h I heard 3 G. olivacea calling from a 
1 m2  area in a dry wash in Big Bend National Park, Texas, USA 
(UTM 680936e, 3262586n, Zone 13, Brewster Co., Texas, TA  = 
33.0°C). The calls were 0.5 sec in duration and resembled a short, 
low-pitched nasal buzz. When one male called, the other two re-
sponded immediately. I confirmed species identification by cap-
turing two males that were within 0.09 m of each other. One was 
underneath a clump of grass and the other was from a crack in the 
dirt bank. I did not capture the third individual calling from a rock 
crevice 0.8 m away from the others. There were 45 sec to 2 min of 
silence between calls. On 19 June 1999 at 2055 h I heard similar 
calls from five G. olivacea, within 8 m of one each other, located 
beneath four separate clumps of grass 20 m from a stock tank. 
Calls were separated by 10-40 sec. There were 2-5 individual 
responses for each call made. 

These two observations document the existence of a call other 
than the typical advertisement call of G. olivacea. The calls were  

not associated with a breeding chorus and elicited strong response 
from nearby males. I suggest this call is agonistic between males 
and functions to establish territories. While breeding choruses of 
G. olivacea occur after heavy summer rains (Degenhardt et al. 
1996. Amphibians and Reptiles of New Mexico. Univ. New Mexico 
Press, Albuquerque, New Mexico. 431 pp.), it may be beneficial 
to amphibians living in stochastic environments to establish terri-
tories prior to the presence of water when rainfall events can cre-
ate breeding environments in a matter of minutes. 

I thank Lee A. Fitzgerald, Lily Ryder, and Ryan Nelson for their 
helpful comments and positive criticism. Raymond Skiles and Vidal 
Davila at Big Bend National Park provided tremendous logistical 
support. This study is part of DISPro (the Demonstration Inten-
sive Site Program), a joint index site and ecological research pro-
gram funded by the U.S. Environmental Protection Agency and 
National Park Service. 

Submitted by GAGE H. DAYTON, Department of Wildlife and 
Fisheries Sciences, Texas A&M University, College Station, Texas 
77840, USA; e-mail: gdayton@tamu.edu.  

HYLA ALVARENGAI (NCN). DEATH FEIGNING AND 
SIZE AT MATURITY. Hyla alvarengai is a saxicolous, large-
bodied hylid frog known only from parts of the Serra do Espingaco 
range, in the Brazilian state of Minas Gerais (Duellman 1993. Univ. 
Kansas Mus. Nat. Hist. Spec. Publ. 21:1-372). Little is known 
about its biology and natural history, with most available infor-
mation in Sazima and Bokermann (1977. Rev. Bras. Biol. 37:413-
417) who discuss antipredator tactics including crypsis, leaping, 
seeking refuge in crevices, cutaneous exudation of a sticky sub-
stance, and the use of prepollical spines as defensive weapons by 
the males. Here we describe a new antipredator behavior for the 
species. 

On 28 November 1998, during field collection at Sopa, 
Diamantina Municipality (18° 12'S; 43°42'W), Minas Gerais, Bra-
zil, we found an adult female (eggs could be seen through the 
skin) H. alvarengai (69 mm SUL) resting in the narrow space be-
tween two large boulders. At our first attempt to capture it, the 
frog leapt high and landed on a boulder where it remained still and 
was readily caught. Immediately after being captured, the frog 
thrust its front limbs upward to its eyes and remained motionless, 
with eyelids half-closed and the pollex of each hand below the 
corresponding eye and the remaining fingers above it. We then 
turned the frog belly-up and it remained in that position with hind 
legs tucked under the body for several seconds while photographs 
were taken, until it suddenly moved and appeared lively again. It 
then attempted to escape and was restrained, whereupon it again 
feigned death, this time with the front legs tucked under the body. 
It remained in that position for an even longer period, and was 
finally placed into a plastic bag while still feigning death. The 
specimen was fixed in 10% formalin and deposited at the Museu 
Nacional do Rio de Janeiro (MNRJ 23471). This specimen was 
smaller than the smallest of five mature female H. alvarengai (78 
mm SUL) examined by Sazima and Bokermann (op. cit.) and is 
the smallest mature female of this species reported. 

We thank Marcelo F. Napoli and Jose P. Pombal Jr. for identifi-
cation of the frog. 
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Submitted by DAVOR VRCIBRADIC and MONIQUE VAN 
SLUYS, Sector de Ecologia, Departamento de Biologia Animal e 
Vegetal, Instituto de Biologia Roberto Alcantara Gomes, 
Universidade do Estado do Rio de Janeiro, Rua Sao Francisco 
Xavier, 524, Maracand, 20550-013, Rio de Janeiro, R.J. Brazil; e-
mail (MVS): vansluys@uerj.br . 

NECTOPHRYNOIDES VIVIPARUS (NCN). DIET. While con-
ducting herpetological research in the Uzungwa Mountains rain-
forest, (Tanzania, Iringa Region, Kihanga Valley 1780 m, 
08°2224"S, 35°58'43"E), we collected data on the diet of the ovovi-
viparous toad Nectophrynoides viviparus (Lamotte and Xavier 
1972. Bull. Soc. Zool. Fr. 97:413-428). To our knowledge, these 
data are the first published report of food habits of this species, 
which is endemic to central and southwestern Tanzania (Perret 
1972. Ann. Fac. Sci. Cameroun 11:93-119). 

During the rainy season of January 1999, we stomach flushed 
20 N. viviparus specimens: 8 adults (mean SVL = 46.59 mm; SD 
= 4.75, range 38.4-53.4 mm) and 12 juveniles (mean SVL = 28.63 
mm; SD = 3.40, range 24.1-34.0 mm). During the day toads were 
found under rotten logs and in the leaf litter and at night on veg-
etation up to 1.5 m above ground. Specimens were stomach flushed 
(Fraser 1976. Ecology 57:238-251) and immediately released at 
the capture site (Table 1). 

The mean number of prey items per stomach was 8.3 (SD = 
15.3). The highest number (64 ants) was obtained from a 34 mm 
SVL juvenile. Prey length varied from 1.5 to 15 mm, and prey 
volume from 0.3 to 18 mm 3 . Plant material consisted of leaf re-
mains and seeds. Results indicate these toads are opportunistic 
feeders, and at least during the rainy season, ants are their most 
frequent prey. 

TABLE 1. Food habits of Nectophrynoides viviparus from Kihanga Val-
ley, Uzungwa Mountains, Tanzania. 

Prey taxa Adults (N = 6) 
No. items % stomachs 

Juveniles (N = 10) 
No. items % stomachs 

Araneida 2 33 1 10 
Diplopoda 1 17 0 0 
Orthoptera 1 17 4 10 
Coleoptera 

Tenebrionidae — 1 10 
Curculionidae — 3 30 
Carabidae 3 20 
Staphylinidae 4 30 
Unidentified 1 17 2 10 

Hymenoptera 
Formicidae 10 33 84 50 
Unidentified — 1 10 

Lepidoptera larvae 4 20 
Diptera 5 20 
Invertebrates 

Unidentified 5 67 2 20 

TOTAL 20 114 
Plant material 17 30 

Herpetological research was authorized by COSTECH (research 
permit # 98-028-CC-98-13). Thanks are due to Prof. Kim Howell 
(University of Dar Es Salaam) and Paolo Siani (CEFA Procure, 
Dar Es Salaam) who aided us in obtaining research permits, and 
to CEFA Bomalang' ombe Project for logistical support during our 
stay in Tanzania. David Moyer (Iringa) provided useful sugges-
tions during our field research. 

Submitted by MICHELE MENEGON, Museo di Storia Natu-
rale, via Calepina 14, C.P. 393, 1-38100 Trento, Italy, and 
SEBASTIANO SALVIDIO, Dipartimento per lo Studio del 
Territorio e delle sue Risorse (DIP.TE.RIS) via Balbi 5, 1-16126, 
Italy. 

PSEUDACRIS STRECKERI ILLINOENSIS (Illinois Chorus 
Frog). FROST INJURIES. The fossorial chorus frog, Pseudacris 
streckeri illinoensis, is limited to sandy habitats in Illinois (Smith 
1961. Bull. Illinois Nat. Hist. Surv. 28:1-298). Sandy habitats may 
be the only areas where the frog can burrow deeply enough to 
escape freezing, which is fatal to the species (Packard et al. 1998. 
J. Herpetol. 32:437-440). 

Pseudacris s. illinoensis is moderately proficient at burrowing 
(Axtell and Haskell 1977. Nat. Hist. Misc. 202:1-8; Brown et al. 
1972. Herpetologica 28:325-328; Tucker et al. 1995. Herpetol. 
Rev. 26:32-33). However, the actual depth that P. s. illinoensis 
burrows in winter is unknown. Nonetheless, unusually severe win-
ters may affect this frog. For instance, the winter of 1995-1996 
was unusually severe with one period during February where tem-
peratures remained below –15° C for a week. Moreover, snow 
cover was absent during this period. Although I observed no di-
rect evidence of mortality, 67% of 41 specimens caught at a study 
site in Madison County, Illinois, USA during spring 1996 had what 
I interpret to be frost injuries (Fig. 1). These injuries were similar 
among the 28 frogs observed. All frogs had areas of discolored 
skin located on the dorsal side above the illial prominences (Fig. 
1). Most frogs also had discrete discolored areas at the ankles and 
knees (Fig. 1). Some frogs such as the one depicted in Fig. 1 had 
blistered skin on the ankles or knees. 

I suggest that these injuries occurred when the sand froze to a 
depth deep enough to include the roofs of burrows containing over-
wintering frogs. In each case injuries occurred to portions of the 
frog most likely to be in contact with the roof of the burrow. The 
natural occurrence of such injuries following a particularly severe 
winter indicates the importance of substrates that allow deep bur-
rowing by P. s. illinoensis in northern regions (Packard et al., op. 
cit.). 

No frogs were found with suspected frost injuries to the abdo-
men or other ventral surfaces. These parts of the frog might also 
be expected to show signs of injuries given the small diameter of 
the frogs' burrows (Tucker et al., op. cit.). However, had the bur-
rows become completely frozen, the frogs should have died given 
their intolerance of subfreezing temperatures (Packard et al., op. 
cit.) and would not be recovered. The lesions I report remain vis-
ible on frogs marked in spring 1996 and recaptured in spring of 
1999. It seems unlikely that some sort of bacterial or fungal infec-
tion would be as persistent. Moreover, these naturally occurring 
lesions closely resemble those on other anurans made by freeze-
branding (Daugherty 1976. Copeia 1976:836-838). 
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FIG. 1. Possible frost injuries to a female (42 mm SVL) Illinois chorus 
frog (Pseudacris streckeri illinoensis) suggested by the discolored areas 
above the illial prominences and blistering of the skin on the frog's right 
knee. 

Gary L. Paukstis made the photograph of the frog and Gary C. 
Packard provided the print. Research on chorus frogs in Madison 
County, Illinois is supported by a grant from the Illinois Depart-
ment of Transportation. 

Submitted by JOHN K. TUCKER, Great Rivers Field Station, 
Illinois Natural History Survey, 4134 Alby Street, Alton, Illinois 
62002, USA. 

RANA CAPITO (Gopher Frog). PREDATION. Aresco and Reed 
(1998. Herpetol. Rev. 29:40) reported predation of larval Rana 
capito in southern Alabama by the banded water snake, Nerodia 
fasciata. Here, I report predation of adult R. capito by the same 
species at Holley Pond, Eglin Air Force Base, Okaloosa County, 
Florida, USA (30°33'56"N, 86°45'04"W). At ca. 2100 h on 3 Oc-
tober 1994, I collected an adult N. fasciata, ca. 100 cm TL, swim-
ming on the water surface at Holley Pond. Forced regurgitation of 
a large food bolus in its mid-section yielded an adult R. capito. 
The frog was still alive, though lightly bleeding through several 
minor cuts and from the tympana. The specimen later died and 
was deposited in the Florida Museum of Natural History collec-
tion (UF 103332). 

The following year on 3 May 1995, I collected an ca. 80 cm N. 
fasciata from the same pond and successfully forced regurgitation 
of its gut contents. Included among unidentifiable material was 
the hind limb of R. capito. 

These observations, along with those of Aresco and Reed (op. 
cit.), suggest that N. fasciata may be an important predator of both 
larval and adult R. capito. 

These observations were made in conjunction with a study of 
rare amphibians conducted by the Florida Natural Areas Inven-
tory and supported by the U.S. Department of Defense Legacy 
Program. 

Submitted by JOHN B. JENSEN, Georgia Department of 
Natural Resources, Nongame-Endangered Wildlife Program, 116 
Rum Creek Drive, Forsyth, Georgia 31029, USA; e-mail: 
john jensen @ mail. dnr.state ga.us 

RANA SPHENOCEPHALA (Southern Leopard Frog). SUB-
TERRANEAN VOCALIZATION. Although male Rana 
sphenocephala typically call while floating at the water surface or 
from cryptic locations among inundated vegetation, they occa-
sionally call while submerged (Wright 1932. Life Histories of the 
Frogs of Okefinokee Swamp, Georgia. MacMillan Co., New York. 
497 pp). Herein I report a R. sphenocephala calling while sub-
merged underground. 

At 1420 h on 7 February 1999, I heard a muted call of R. 
sphenocephala adjacent to a roadside ditch in Union County, Illi-
nois, USA (T12S R3W Sec 12). After taking two steps in the di-
rection of the call, I pinpointed the call directly beneath me. Part-
ing the low grass, I uncovered a 6 cm diameter crawfish burrow 
from which the call was still emanating. The frog was not visible 
at the water surface, indicating that it was calling while submerged 
in the burrow. I dug out two adult male and one gravid adult fe-
male R. sphenocephala from 0.7 m below the soil surface. The 
frogs likely retreated to that depth as I excavated the burrow. Both 
males had flaccid vocal sacs indicating they had been calling. The 
water within the burrow was 10°C and the air was 11°C. Subterra-
nean calling by R. sphenocephala may provide protection from 
predators that locate frogs aurally but are unable to follow frogs 
into their underground retreat or extricate them from it. 

Submitted by JOHN G. PALIS, P.O. Box 387, Jonesboro, Illi-
nois 62952, USA. 

SCAPHIOPUS HOLBROOKH (Eastern Spadefoot). PREDA-
TION. Because Scaphiopus holbrookii is generally fossorial, ob-
servations of post-metamorphic predation are infrequent. Herein I 
report one probable and two confirmed predators of post-meta-
morphic S. holbrookii that, to my knowledge, have not previously 
been reported. 

On 30 March 1993, while observing a S. holbrookii breeding 
chorus in Oklaoosa County, Florida, USA (TIN R24W Sec 34), I 
observed an ca. 0.6 m TL Nerodia fasciata holding an adult male 
S. holbrookii at midbody. The snake was manipulating its jaws 
towards the spadefoot's head. I watched a ca. 0.9 m TL N. fasciata 
swallow an adult male S. holbrookii at this same site on 1 March 
1994. 

On 28 May 1996, I observed 10 European starlings (Sturnus 
vulgaris) foraging on a lawn adjacent to a S. holbrookii breeding 
site in Union County, Illinois, USA (T12S R I W Sec 19). With the 
aid of binoculars I determined that the starlings captured and con-
sumed at least two S. holbrookii metamorphs that had emerged 
from the pond six days earlier. The clearest observation was that 
of an immature starling taking a metamorph from the beak of an 
adult bird. 

On 31 May 1996, I observed a common grackle (Quiscalus 
quiscula) on the lawn with an object in its beak the size on a S. 
holbrookii metamorph. I walked slowly towards the grackle which 
dropped the object and flew away. I found a metamorph on the 
ground where the bird had been, but I do not know if the metamorph 
was the object the bird dropped or if it coincidentally happened to 
be at that spot. However, given that grackles prey on small frogs 
(Terres 1991. The Audubon Society Encyclopedia of North Ameri-
can Birds. Wings Books. Avenel, New Jersey. 1109 pp.), it is likely 
that the bird was feeding on S. holbrookii metamorphs. 
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Observations in Florida were made while conducting a gopher 
frog survey of Eglin Air Force Base, financially supported by the 
U.S. Dept. of Defense Legacy Resource Management Program 
through contract with The Nature Conservancy. I thank Ronald 
Brandon for access to his library. 

Submitted by JOHN G. PALIS, P.O. Box 387, Jonesboro, Illi-
nois 62952, USA. 

TESTUDINES 

DERMOCHELYS CORIACEA (Leatherback Sea Turtle). FISH-
ING NET INGESTION. The ingestion of marine debris such as 
plastic bags by Demochelys coriacea has been documented 
(Mrosovsky 1981. Marine Turtle Newsl. 17:5-7; Fritts 1982. Her-
petol. Rev. 13:72-73). Frazier (1980. In Edge [ed.], Proceedings 
of the Second Symposium on Coastal and Ocean Management, 
Vol. III., pp. 2395-2411) noted that plastics and other marine de-
bris are indigestible and may cause intestinal problems that lead 
to death. Marine debris such as plastics and pieces of fishing net 
may resemble jellyfish, the main prey item of D. coriacea, in both 
texture and color. 

Here, we report a nesting D. coriacea that partially ingested a 
nylon fishing net. On 5 June 1998, a female D. coriacea (155 cm 
CCL) nesting on North Vogelkop Coast, Irian Jaya, Indonesia, was 
found to have two meters of nylon fishing net protruding from her 
mouth (Fig. 1). One end of the net was lodged within the digestive 
tract of the turtle, and the other end trailed out the left side of the 
turtle's mouth, where it had worn a fibrous groove at the joint of 
the mandibles. The net had a large cluster of gooseneck barnacles 
(Lepas spp., 0.5-2.0 cm length) attached. Two strands of the net 
(ca. 1 m) were pulled from the turtle's mouth; the distal ends of 
the net were covered with blood. Further attempts to extract the 
net were discontinued as it was obviously damaging the turtle in-
ternally. Nesting was successful although movements were ham-
pered as the net wrapped around the fore-flippers of the turtle as 
she covered her nest. 

FIG. 1. Nesting female Dermochelys coriacea with nylon fishing net 
protruding from mouth. 

The impact of modern longline, drift, and set gill-net fishing on 
sea turtles is of increasing concern for both fisheries managers 
and sea turtle conservationists. Interactions between fishing gear 
and sea turtles are more frequent due to modernization of the fleet: 
vessels with greater operating distances, navigational aids, and 
more effective synthetic nets. Sea turtles that spend much of their 
lives in the open sea such as Carreta carreta and D. coriacea are 
at risk of encountering these fisheries. Nets that have broken free 
from fishing boats may attract large predators like D. coriacea 
who mistake them for prey. 

Submitted by CHRISTOPHER STARBIRD, Institute of Ma-
rine Science, University of California at Santa Cruz, Santa Cruz, 
California 95064, USA (e-mail: chstarbird@aol.com),  and 
HAZEN AUDEL, 1915 South Grand, Spokane, Washington 
99203, USA. 

TERRAPENE CAROLINA CAROLINA (Eastern Box Turtle). 
INTRASPECIFIC COMBAT. Apparent male-male combat has 
been observed in many turtles, but in some species it is debated 
whether apparently combative behavior represents aggression. 
Stickel (1989. J. Herpetol. 23:40  11)  reported behavior between 
Terrapene carolina males analogous to male-female courtship be-
havior (Evans 1953. Herpetologica 9:189-192), and concluded that 
apparently aggressive male-male behavior does not represent ag-
gression. I report here an observation of similar behavior between 
two male T. carolina that differs significantly from male-female 
courtship. 

At 0945 h on 10 August 1995 (clear sky, no rain for at least two 
days) between U.S. Highways 11 and 129 in Jones Co., Georgia, 
USA, I encountered two T. carolina, one in pursuit of the other in 
a recently clear-cut pine forest. After all observations were made, 
I determined that both turtles were male. Neither turtle was mea-
sured, but the larger (X) had 18 distinct growth rings on the 
carapacial scutes, while the smaller (Y) had a pitted but otherwise 
smooth plastron and a pitted carapace with 14 growth rings. 

The two stopped and began alternating sessions of head-on ram-
ming. One turtle would initiate a series of 6-10 rams, with the 
other meeting each blow by either retreating into the shell or re-
maining within the shell from previous blows. The other turtle 
would then initiate a series of rammings; the two alternated in this 
manner for at least 10 min. Each turtle also bit the other repeat-
edly; the ramming/biting turtle lunged with mouth open at its op-
ponent. Turtle X consistently landed bites on or near turtle Y's 
beak, at one time locking jaws. Turtle Y consistently bit its oppo-
nent on the rostral carapacial marginals. 

After leaving for 10 min. to retrieve a camera, I returned to find 
turtle X mounted from the rear on Y's carapace; Y's shell was 
tightly closed. They remained in this position without apparent 
movement for 15 min., after which Y began to crawl away with X 
in pursuit. Both traveled apparently as fast as possible for about 
3-4 m, with X in pursuit and repeatedly biting Y on the caudal 
marginals. When Y stopped and retreated into its shell, X again 
mounted Y for several min. (Fig. 1), after which X again chased Y 
for about 2 m. Then, X again mounted Y for several min. Y then 
quickly moved into brush about 10 m away without X in pursuit. 
X remained stationary for 25-30 min. after which he turned in the 
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FIG. 1. Male Terrapene carolina (X) mounted from rear on another male 
T carolina (Y). No attempted copulatory behavior was observed. Y's plas-
tron is tightly closed. 

direction opposite Y's retreat and quickly crossed a logging road 
(in the direction from which both originally came). 

Apparently aggressive behavior between males has been ob-
served in several turtles including Kinosternon baurii (Carr 1940. 
Univ. Florida Biol. Sci. Ser. 3:1-118), Clemmys guttata (Ernst and 
Barbour 1972. Turtles of the United States and Canada. Univer-
sity of Kentucky Press, Lexington, Kentucky. 578 pp.), Gopherus 
agassizii (Ernst and Barbour, op. cit.), G. berlandieri (Weaver 1970. 
Bull. Florida St. Mus. 15:1-43), and G. polyphemus (Weaver, 
op.cit.). Weaver's observations on captive Gopherus indicate that 
male-male aggression is stereotyped and significantly different 
from male-female courtship. Conversely, male T. ornata mounted 
by other males exhibited snapping behavior analogous to that some-
times exhibited by mounted females (Brumwell 1940. Trans. Kan-
sas Acad. Sci. 43:391). The behavior reported here is similar to 
initial phases of male-female courtship in T. carolina, but differs 
in that the pursued male never submitted to the pursuer, and in 
that the two turtles engaged in chasing behavior. More importantly, 
this observation differs from all reported observations of male- 

Flo. 2. Male Terrapene carolina (X) in pursuit of male Y between alter-
nating bouts of ramming and biting.  

male T. carolina encounters in that the two individuals reported 
here alternated the initiation of sessions ramming and biting each 
other. Therefore, these observations indicate that aggressive en-
counters do occur between male T. carolina. 

Submitted by MICHAEL S. GRACE, Department of Biology, 
Gilmer Hall, University of Virginia, Charlottesville, Virginia 
22903-2477, USA (e-mail: msg5y@virginia.edu).  

SERPENTES 

BOIGA IRREGULARIS (Brown Tree Snake). SEASONAL 
ACTIVITY. The introduced population of Boiga irregularis on 
Guam, Mariana Islands, is known to exhibit a seasonal activity 
pattern. Three lines of evidence support seasonal activity patterns 
of B. irregularis on Guam: power outages resulting from arboreal 
activity, envenomation reports of humans from medical facilities, 
and sighting rates from nocturnal surveys (Rodda et al. 1999. In 
Rodda et al. [eds.], Problem Snake Management: The Habu and 
the Brown Treesnake, pp. 44-80. Cornell University Press, Ithaca, 
New York). These data suggested that B. irregularis exhibit greater 
levels of activity at the beginning and during the rainy season 
(June—December). In the native range, Bull and Whittier (1996. 
Mem. Queensland Mus. 39:483-486) tabulated collecting dates 
of museum specimens from eastern Australia and surmised that 
these were also reflective of unimodal seasonal activity patterns. 
Bull and Whittier (op. cit.) concluded that heightened activity of 
B. irregularis was tied to increasing temperature and rainfall. 

Highway mortality has been used as a measure of seasonal ac-
tivity in temperate snakes (Gibbons and Semlitsch 1987. In Sei-
gel, et al. (eds.), Snakes: Ecology and Evolutionary Biology, pp. 
396-421. McGraw Hill, Inc., New York.). Between October 1988 
and September 1990, a 20.4 km section of highway on Guam was 
driven daily and 184 DOR B. irregularis were collected (Fig. 1). 
DOR totals plotted by month against mean monthly rainfall 
(Anonymous 1990. NOAA Natl. Clim. Data Center, Asheville, 
North Carolina, 8 pp.) indicated an activity pattern similar to that 
reported by Rodda et al. (op. cit.) and Bull and Whittier (op. cit.). 
More DOR B. irregularis were encountered during the rainy sea-
son than during the dry season (G.„, = 10.596, 0.005>p>0.001). 
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FIG. 1. DOR Boiga irregularis recorded between October 1988 and 
October 1990 along a 20.4 km section of highway on Guam, Mariana 
Islands. Columns represent total observations of snakes by month. Squares 
connected by lines represent mean monthly rainfall totals. 
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The data verify the activity pattern reported by Rodda et al. (op. 
cit.), support an activity pattern hypothesized by Gibbons and Sem-
litsch (op. cit.) for tropical snakes in seasonal environments, and 
suggest that seasonal activity patterns can be discerned for some 
species of tropical snakes using highway mortality statistics. 

Submitted by MICHAEL JAMES McCOID, 2121 Ivy Street, 
Port Charlotte, Florida 33952, USA (e-mail: mccoid@isni.net),  
and REBECCA A. HENSLEY, Fish and Wildlife Conservation 
Commission, Florida Marine Research Institute, 1481 Market 
Circle, Port Charlotte, Florida 33953, USA. 

BOTHROPS CAMPBELLI (Campbell's Lancehead). DIET and 
REPRODUCTION. The poorly known pitviper Bothrops 
campbelli Freire 1991 inhabits lower montane wet forests and cloud 
forests along the western versant of the Cordillera Occidental of 
the Andes in Colombia and Ecuador (Kuch 1997. Bull. Zool. No-
menclature 54:245-249). Here we provide the first data on diet 
and reproduction in this species. A large female B. campbelli (SVL 
920 mm, tail length 137 mm), collected in Huagal, Canton 
Pallatanga, Province of Chimborazo, Ecuador (1500 m elevation; 
ca. 79°02'W, 2° 10'S) on 29 April 1992 by A. Lema, contained a 
partly digested, rat-sized rodent. In addition, this snake contained 
36 follicles measuring 10 mm in diameter, nine of 5-10 mm, and 
about 50 of 2-4 nun. The specimens are deposited in the herpeto-
logical collection of the Instituto Nacional de Higiene y Medicina 
Tropical, Guayaquil (INHMT 2622). The reproductive potential 
of this B. campbelli resembles that of a large B. microphthalmus 
(750 mm SVL), which contained 36 embryos (Kuch and Freire 
1995. Herpetozoa 8:81-83). Bothrops microphthalmus is found in 
comparable habitat and altitude in the Amazonian versant of the 
Andes in Colombia, Ecuador, and Peru. 

Submitted by ANTONIO FREIRE, Departamento Ofidios, In-
stituto Nacional de Higiene y Medicina Tropical "Leopoldo 
Izquieta Perez," Casilla 3961, Guayaquil, Ecuador, and ULRICH 
KUCH, Sektion Herpetologie, Forschungsinstitut Senckenberg, 
Senckenberganlage 25, D-60325 Frankfurt, Germany (e-mail: 
kuch@stud.uni-franIcfurt.de).  

BOTHROPS NEUWIEDI PAULOENSIS (Jararaca Rabo-de-
osso). PREDATION. Records of predation on neotropical snakes 
are scarce. Here we report predation on Bothrops neuwiedi 
pauloensis by the burrowing owl Athene cunicularia (Ayes: 
Strigidae). The observation occurred on 7 September 1998 at 2020 
h in Parque Nacional da Emas (18°06'S, 52°55'W, 760-880 m 
elev.), municipality of Mineiros, Goias, Brazil. Bothrops neuwiedi 
pauloensis occurs in high densities in open habitats in the park. 
The predation occurred in a recently burned area of "campo limpo" 
(open grasslands). The snake (young male, 365 mm SVL, 65 mm 
tail length) was found decapitated on the ground, where the owl 
left it as we approached. The snake was still showing motor re-
flexes, indicating that it had just been attacked. A termite mound 
(1.6 m high), 7 m from the prey, was apparently used by the owl as 
a perch, similar to the hunting tactics described by Martins and 
Egler (1990. Rev. Bras. Biol. 50:579-584). There were many bird 
droppings on the ground near this hunting perch, indicating fre- 

quent use of the site by the predator. Snakes are uncommon prey 
items of Athene cunicularia, and no reports of predation on B. 
neuwiedi are available (Clark et al. 1997. J. Raptor Res. Report 
9:145-170). The snake was deposited in the herpetological col-
lection of the Institute Butantan (IB 59909). 

Submitted by PAULA H. VALDUJO and CRISTIANO 
NOGUEIRA, Laboratorio de Herpetologia, Instituto Butantan, 
Av. Vital Brasil, 1500, CEP 05503-900, Sao Paulo, SP, Brazil, and 
Depto. de Ecologia Geral, Institute de Biociencias, Universidade 
de Sao Paulo, CP. 111461, CEP 05508-900, Sao Paulo, SP, Brazil 
(e-mail: paulahv  @ib.usp.br). 

CROTALUS SCUTULATUS SCUTULATUS (Mojave Rattle-
snake). DEFENSIVE BEHAVIOR. Neck spreading is a defen-
sive display that previously has been reported in rattlesnakes only 
for Crotalus scutulatus salvini (Glenn and Lawler 1987. Herpetol. 
Rev. 18:15-16). An adult C. s. scutulatus ca. 1 m total length (TL) 
was AOR at 1700 h, 13 October 1996, on Hwy 54,30 mi north of 
Van Horn, Culberson County, Texas, USA. A photograph of its 
defensive display showed the neck immediately posterior to the 
head to be spread laterally and the cervical spine to be straight and 
aligned with the head (Fig. 1). Based on an estimated SVL/TL 
proportion, this individual appears to be a male. 

Flo. 1. Defensive display of Crotalus s. scutulatus, illustrating the neck 
spreading described in the text. 

Submitted by JAMES F. W. BROWN, WENDY M. 
MARDEN, 4305 North Sanders Road, Tucson, Arizona, 85743, 
USA, and DAVID L. HARDY, SR., 585 South Main Avenue, 
Tucson, Arizona, 85701-2229, USA. 

EUNECTES MURINUS (Green Anaconda). CANNIBALISM. 
One instance of cannibalism in the green anaconda (Eunectes 
murinus) has been reported in the literature (O'Shea 1994. Herpe-
tol. Rev. 25:124). This observation involved a female eating a 
smaller conspecific of unknown sex. Here, we report three other 
cases of female anacondas eating conspecifics. These observations 
occurred during the breeding (dry) season in the Venezuelan 11- 
anos, Distrito Mufloz, Apure State (7°30'N, 69°18'W). 
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FIG. 1. Female anaconda regurgitating a male (note the hemipenis). 
Photograph courtesy of Tony Rattin. 

The first observation involved a large female (434.7 cm total 
length [TL], 40 kg) that was caught 27 April 1995 next to a breed-
ing aggregation (Rivas 1999. Life History of the Green Anaconda 
with Emphasis on its Reproductive Biology. Ph.D. dissertation. 
Univ. Tennessee, Knoxville. 269 pp.), but not participating in it. 
The snake had the engorged stomach that indicates a recent meal. 
After being put in a cage, she regurgitated a male anaconda (42 
cm tail length, 283 cm estimated TL, 5.7 kg, Fig. 1). On 28 May 
1996, at the end of the breeding season, we discovered another 
female constricting a medium-sized male (230 cm TL; 5 kg). The 
male was dead by the time we found it, and the female (370 cm 
estimated TL) managed to escape when we tried to capture her. 
Judging by the girth and overall condition of the snake, she was 
most likely breeding, and probably had just recently finished her 
mating activity. Lastly, on 18 March 1997 we collected a fecal 
sample that contained anaconda scales. The sample was from a fe-
male anaconda (300 cm TL, 14.8 kg) that was breeding that season. 

All four records of cannibalism in green anacondas involve can-
nibalistic females, and the sex of the cannibalized individual has 
been male in the two instances in which sex could be determined. 
This asymmetry is probably a consequence of the strong sexual 
size dimorphism found in the species, with females much larger 
than males (Rivas, op. cit.). Green anacondas concentrate around 
the more permanent water sources during the dry season, and at 
this time breeding occurs (Rivas, op. cit.). Male anacondas look-
ing for water and/or breeding females appear to be especially vul-
nerable to cannibalism by females. After mating, pregnant females 
do not eat for seven months (Rivas, op. cit.). It is possible that 
breeding females eat their mating partners in order to help them 
survive the long fast associated with pregnancy. 

We thank The Wildlife Conservation Society and The National 
Geographic Society for funding this research, and COVEGAN 
for allowing us to work on their land. We also thank G. M. 
Burghardt for comments on the manuscript. 

JESUS A. RIVAS, Graduate Program in Ethology, Department 
of Ecology & Evolutionary Biology, University of Tennessee, 
Knoxville, Tennessee 37996-0900, USA (e-mail: 
anaconda@prodigy.net),  and RENEE Y. OWENS, Vegueros Wild-
life Biology, 348 Field Street, Brockton, Massachusetts 02302, 
USA. Current address for correspondence (JAR and RYO) : 17126 
Lawson Valley Road, Jamul, California 91935, USA. 

HELICOPS INFRATAENIATUS (NCN). DIET. Helicops 
infrataeniatus is a colubrid snake with aquatic habits, common in 
southern South America (Deiques and Cechin 1990. Acta Biol. 
Leopoldensia 12:313-326). Despite a lack of detailed informa-
tion on the diet of this snake, it appears that its most frequent prey 
are fishes and frogs (Lema et al. 1983. Com . Mus. Ci. PUCRS. 
26:41-121). We dissected 67 preserved H. infrataeniatus from 
Santa Maria, Rio Grande do Sul, Brazil (53°42'W, 29°43'S). Prey 
items in the esophagus and stomach were recorded. Of the 67 speci-
mens, 14 (21%) contained food items that were recognizable to 
some taxonomic level. Twelve snakes contained fish scales and 
bones from the teleost families Characidae and Cichlidae. The other 
two snakes contained tadpoles of the frog Phyllomedusa iheringii; 
one of these snakes also contained bones of an adult P. iheringii. 
Tadpoles of P. iheringii have not previously been reported in the 
diet of H. infrataeniatus. 

The specimens are deposited at Universidade Federal de Santa 
Maria (UFSM), Museu de Ciencias e Tecnologia da Pontificia 
Universidade Catolica do Rio Grande do Sul (MCP) and Museu 
de Ciencias Naturais da Fundagao Zoobotanica do Rio Grande do 
Sul (MCN). We thank Marcos Di-Bernardo (MCP) and Moema L. 
de Aradjo (MCN) for permission to examine the snakes and Jose 
Francisco Pezzi da Silva and Paulo Cristiano Garcia for identify-
ing the fish and tapdoles, respectively. The FAPERGS provided a 
grant to Aline Costa Feltrim (process # 94/60853.9). 

Submitted by ALINE COSTA FELTRIM and SONIA T. 
ZANINI CECHIN, Departamento de Biologia, Setor de Zoologia, 
Universidade Federal de Santa Maria, Faixa de Camobi, KM 9, 
Santa Maria, Rio Grande do Sul, Brazil, CEP 97105-900 (e-mail 
[ACM: afeltrim@zaz.com.br). 

LEPTODEIRA BAKERI (Aruban Cat-Eyed Snake). REPRO-
DUCTION. Although some information is available concerning 
reproduction of snakes of the genus Leptodeira, none has been 
published for Leptodeira bakeri (Ruthven 1936. Occas. Pap. Mus. 
Zool. Univ. Michigan 330:1-2; Duellman 1958. Bull. Am. Mus. 
of Nat. Hist. 114:5-152; Himmelstein 1980. Bull. New York Her-
petol. Soc. 16:18-34; Fitch 1985. Misc. Publ. Univ. Kansas Mus. 
Nat. Hist. 76:1-76; Lee 1996. The Amphibians and Reptiles of 
the Yucatan Peninsula. Cornell Univ. Press, Ithaca, New York. 500 
pp.). On 1 August 1990, Toledo Zoo staff collected a pair of 
Leptodeira bakeri on Aruba. On 21 December 1992, the female 
produced a clutch of six eggs (mean ± SE mass = 3.6 ± 0.14 g). 
Eggs were incubated together at ca. 30°C in a small plastic con-
tainer with several small holes punched in the top. Vermiculite 
and distilled water mixed at a 1:1 ratio by mass was used as an 
incubation substrate. One egg became rotten and was discarded 
on 2 February 1993. On 13 February 1993 the neonates slit their 
eggs. By the following day, all five of the neonates (139 ± 5.5 mm 
SVL, 2.6 ± 0.11 g mass) had emerged. The female weighed 72.0 g 
on 19 December, two days prior to oviposition, and 57.6 g on 21 
December, immediately after oviposition. Total mass of the eggs 
was 21.7 g. 

Submitted by WILLIAM P. FLANAGAN HI, and R. AN-
DREW ODUM, Department of Herpetology, Toledo Zoological 
Society, 2700 Broadway, Toledo, Ohio 43609, USA (e-mail: 
herpers  @ toledozoo. org). 
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OPHEODRYS AESTIVUS (Rough Green Snake). PREDATION. 
On 9 July 1999, while conducting behavioral research on Crota-
phytus collaris, we observed the posterior portion of a dead, 
hatchling Opheodrys aestivus hanging from the mouth of an adult 
female (94 mm SVL) C. collaris. The incident took place at Sooner 
Lake Dam, Pawnee Co., Oklahoma, USA. The lizard was noosed 
to confirm the identity of the prey. Examination of the visible por-
tion of the snake suggested a total length of ca. 200 mm with ca. 
98 mm hanging from the mouth. Upon release, the lizard com-
pleted its consumption of the snake within 2 min. Neither animal 
was collected. 

To our knowledge this is the first report of lizard predation on 
0. aestivus. Its relative abundance probably renders 0. aestivus 
susceptible to predation by many generalist predators such as C. 
collaris, which has been documented to feed on snakes (Sonora 
semiannulata; Best and Pfaffenberger 1987. Southwest. Nat. 
32:415-426). 

The research on C. collaris was partially funded by the Rob and 
Bessie Welder Wildlife Foundation. 

Submitted by JERRY F. HUSAK and EMILY N. ACKLAND, 
Department of Zoology, Oklahoma State University, Stillwater, 
Oklahoma 74078, USA; e-mail (JFH): husak@okstate.edu . 

SEMINATRIX PYGAEA (Black Swamp Snake). DIET. On 11 
May 1998 we captured 29 Seminatrix pygaea under cover objects 
placed around the margins of Ellenton Bay, a 10-ha Carolina Bay 
on the Savannah River Site, Aiken Co., South Carolina, USA. 
Based on casual inspection, two females (captured between 1100 
and 1200 h) appeared to contain relatively large food items, which 
we removed using forced regurgitation. The larger snake (451 mm 
SVL, 35.4 g after regurgitation) contained an undigested Rana 
utricularia (47 mm SVL, 8.0 g wet mass), a recently metamor-
phosed individual that had not yet completed tail resorption. The 
second snake (333 nun SVL, 28.7 g after regurgitation) contained 
a R. utricularia tadpole (23 mm SVL, 2.1 g wet mass; Gossner 
stage 37-38) and an unidentified leech. 

These observations represent the first published records of S. 
pygaea preying on ranid frogs. Previous diet records include earth-
worms, leeches, small fishes, small frogs and tadpoles (Acris, Bufo), 
and salamanders (Dorcas et al. 1998. Cat. Amer. Amphib. Rept. 
679.1-679.5). In the Ellenton Bay population, mosquitofish (Gam-
busia affinis) were the primary prey (82% of identified gut con-
tents; Gibbons and Semlitsch. 1991. Guide to the Reptiles and 
Amphibians of the Savannah River Site. Univ. Georgia Press, Ath-
ens, Georgia. 131 pp.) prior to a drought (1985-87) that caused 
the extirpation of these fish (Seigel et al. 1995. Herpetologica 
51:424-434). After the drought, amphibian larvae and aquatic in-
vertebrates presumably have made up the bulk of the diet of S. 
pygaea at Ellenton Bay. Because of their size (usually <300 mm 
SVL), most S. pygaea are restricted to small prey. The two snakes 
reported here are near the upper end of the size range for this spe-
cies (Kean and Tuberville 1995. Herpetol. Rev. 26:103), and were 
able to consume prey that is probably unavailable to smaller S. 
pygaea. 

We thank J. Whitfield Gibbons for commenting on this note. 
This research was supported by Financial Assistance Award Num-
ber DE-FC09-96SR 18546 from the U.S. Department of Energy to 
the University of Georgia Research Foundation. 

Submitted by MARK S. MILLS*, SEAN M. POPPY, AN-
THONY M. MILLS, TRAVIS J. RYAN, and MICHAEL E. 
DORCAS**, University of Georgia, Savannah River Ecology 
Laboratory, Drawer E, Aiken, South Carolina 29802, USA. 

* Present address for MSM: Division of Science and Math, Missouri 
Valley College, Marshall, Missouri 65340, USA. 

** Present address for MED: Department of Biology, Davidson Col-
lege, Davidson, North Carolina 28036, USA (e-mail: 
millsms@moval.edu).  

THAMNOPHIS RADIX (Plains Garter Snake). PREDATION. 
There are no references specific to predation by the Virginia opos-
sum (Didelphis virginiana) on live snakes. Reptiles are mentioned 
generically as a component of the diet of Didelphis, but whether 
they were obtained as carrion or prey was not specified 
(Hoffmeister 1989. Mammals of Illinois. University of Illinois 
Press, Urbana, Illinois. 348 pp.). 

At 1445 h on 23 October 1998, I encountered a juvenile Didel-
phis virginiana in an area of open woods adjacent to a ca. 0.5-ha 
pond near Wheeling, Cook County, Illinois, USA. The opossum 
remained motionless, and upon closer approach was found to be 
standing over an adult female plains garter snake (Thamnophis 
radix; 51.5 cm SVL, 90 g.). The snake was immobile except for 
slight tail movements. Further inspection revealed a disarticulated 
and bleeding lower jaw and puncture wounds on the tail 3-4 cm 
from the anal plate. 

The opossum appeared underfed and resisted minimally when 
captured with gloves. Its total length (snout to tip of tail) was ca. 
53 cm. The Thamnophis was covered with damp silt, perhaps in-
dicating recent emergence from the burrow of a crayfish 
(Procambarus gracilis) that was <1 m from the two animals. Tem-
peratures the previous night were below 10°C, and the snake ap-
peared sufficiently lethargic as to be unable to defend itself against 
attack by the opossum or to escape down the crayfish burrow. 
After examination, the opossum was released, and the still-living 
snake was retained overnight. The next morning, the snake ap-
peared to have recovered, had re-aligned its lower jaw, and was 
active in the container. Bactine® was applied to the puncture 
wounds on the underside of the tail after the method of Martin and 
Hong (1991. Herpetol. Rev. 22:21). The snake was returned to the 
site and released. 

Submitted by THOMAS G. ANTON, Field Museum of Natu-
ral History, Roosevelt Road at Lakeshore Drive, Chicago, Illinois 
60605, USA (e-mail: TAnton2963@aol.com).  

TALLGRASS PRAIRIE SNAKE ASSEMBLAGE. FOOD 
HABITS. Although the natural history of most reptiles within the 
central Great Plains (USA) is well known (e.g., Fitch 1989. Occas. 
Pap. Mus. Nat. Hist. Univ. Kansas 125:1-50), few studies have 
been conducted on reptiles inhabiting tallgrass prairie. This lack 
of basic information is a major impediment to the conservation of 
these species (Dodd 1987. In Seigel et al. (eds.), Snakes: Ecology 
and Evolutionary Biology, pp. 478-513. Macmillan Publ. Co., New 
York) and the tallgrass prairie in which they exist. During a study 
designed to document the natural history of a tallgrass prairie rep- 
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tile assemblage, I was able to collect dietary information from 
seven snake species. 

These observations were collected at the Konza Prairie Research 
Natural Area (3487 ha) located in Riley and Geary counties, Kan-
sas (USA), from 1995 to 1996 (for site description see Cavitt 1998. 
The role of food supply and nest predation in limiting reproduc-
tive success of brown thrashers (Toxostoma rufum): effects of 
predator removal, food supplements and predation risk. Ph.D. dis-
sertation. Kansas State Univ., Manhattan. 148 pp.). Hardware cloth 
drift fences connected to funnel traps were used to capture most 
snakes (see Cavitt, op. cit., for a description of the fences and 
traps), although a few individuals were captured by hand. All snakes 
were identified, and sexed by tail shape and by probing for the 
presence of hemipenes. Stomach contents were examined by pal-
pating for undigested food items. Five ungrazed sites, which had 
all been burned within the previous five years, were monitored for 
snake activity. Two of the five sites were burned by a wildfire 
during the study (spring 1996). A total of 550 individuals were 
captured, however dietary information could only be obtained from 
22 individuals of seven species. Table 1 lists the food items recov-
ered from each of the snakes captured. 

Despite the fact that snake food habits are one of the most readily 
studied aspects of their natural history, little is known about the 
diet of the tallgrass prairie snake community. Invertebrates, small 
mammals, and bird eggs or nestlings comprised over 80% of the 
food items recovered; all of these are abundant within the tallgrass 
prairie (Kaufman et al. 1998. In Knapp et al. [eds.], Grassland 

Dynamics: Longterm Ecological Research in Tallgrass Prairies, 
pp. 113-139. Oxford University Press, Oxford). This supports find-
ings from other dietary surveys suggesting food habits may be 
largely controlled by prey availability (e.g., Fitch 1963. Univ. Kan-
sas Mus. Nat. Hist Misc. Publ. 15:353-468). For example, ground 
nesting birds are very abundant within the tallgrass prairie and 
bird eggs or nestlings were the only items recovered from Pituophis 
catenifer in this study. Likewise, Imler (1945. J. Wildl. Manag. 
9:265-273) found that within a northern Nebraska wetland, P. 
catenifer consumed primarily waterfowl eggs. However, in the 
Great Basin Desert, an area with fewer ground nesting birds, P. 
catenifer rarely consumed bird eggs (Parker and Brown. 1980. 
Milwaukee Public Mus. Publ. Biol. Geol. 7:1-104). Although the 
accounts presented here are not unique for the species collected, 
they do provide basic information on the dietary habits of snakes 
inhabiting tallgrass prairie. 

Many thanks to T. Miller, J. Kretzer, A. Stevens, D. Belt, M. 
Hill, C. Oppert, and J. Goheen for their assistance in the field. 
Financial support for this project was provided by an NSF Doc-
toral Dissertation Improvement Grant (DEB-9520335) and from 
the NSF Konza Prairie Long-Term Ecological Research Program 
(DEB-9011662). 

Submitted by JOHN F. CAVITT, Division of Biology, Kansas 
State University, Manhattan, Kansas 66506, USA. Present address: 
Department of Zoology, Weber State University, 2505 University 
Circle, Ogden, Utah 84408-2505, USA; e-mail: jcavitt@weber.edu.  

TABLE 1. Stomach contents of snakes captured on the Konza Prairie Reseach Natural Area. An * indicates the record 
was obtained from an individual captured on recently burned prairie. All other records were from snakes captured on 
unburned prairie. 

Species 	 Sex 	SVL (cm) 
	

Stomach Contents 

grasshopper (Acrididae) 
70 	grasshopper (Acrididae), Lepidopteran larvae 

grasshopper (Acrididae) 
three neonate rodents 

89.5 	upland sandpiper (Bartramia longicauda) egg 
35.5 	two neonate rodents 
59 	Ophisaurus attenuatus 

70.5 	tail of O.attenuatus (a tailless O.attenuatus was 
captured in a nearby trap) 

74 	unidentified passerine egg 
81 	unidentified snake (unable to remove) 
95 	dickcissel (Spiza americana) egg, 2 brown-headed 

cowbird (Molothrus ater) eggs, day-old cowbird 
nestling 

76 	3 cowbird nestlings (ca. 6 days old) 
70.5 	Peromyscus sp. 

Peromyscus sp. 
57.5 	Peromyscus sp. 
135 	five northern bobwhite quail (Colinus virginianus) 

eggs 
127 	greater prairie chicken (Tympanuchus cupido) 

chick 
two beetles (Carabidae) 
Microtus sp. 

48.5 	Lumbricid earthworms 
25 	frog (Rana sp.) 
51 	Peromyscus sp. 
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GEOGRAPHIC DISTRIBUTION 

Herpetological Review publishes brief notices of new geographic distribution 
records in order to make them available to the herpetological community in pub-
lished form. Geographic distribution records are important to biologists in that 
they allow for a more precise determination of a species' range, and thereby permit 
a more significant interpretation of its biology. 

These geographic distribution records will be accepted in a standard format 
only, and all authors must adhere to that format, as follows: SCIENTIFIC NAME, 
COMMON NAME (for the United States and Canada as it appears in Collins 
1997. Standard Common and Current Scientific Names for North American Am-
phibians and Reptiles. Fourth Edition. SSAR Herpetol. Circ. 25:1-40; for M6xico 
as it appears in Liner 1994, Scientific and Common Names for the Amphibians and 
Reptiles of Mexico in English and Spanish. Herp. Circ. 23:1-113), LOCALITY 
(use metric for distances and give precise locality data), DATE (day-month-year), 
COLLECTOR, VERIFIED BY (cannot be verified by an author—curator at an 
institutional collection is preferred), PLACE OF DEPOSITION (where applicable, 
use standardized collection designations as they appear in Leviton et al. 1985, 
Standard Symbolic Codes for Institutional Resource Collections in Herpetology 
and Ichthyology, Copeia 1985[3]:802-832) and CATALOG NUMBER (required), 
COMMENTS (brief), CITATIONS (brief), SUBMITTED BY (give name and ad-
dress in full—spell out state names—no abbreviations). 

Some further comments. This geographic distribution section does not publish 
"observation" records. Records submitted should be based on preserved speci-
mens which have been placed in a university or museum collection (private col-
lection depository records are discouraged; institutional collection records will 
receive precedence in case of conflict). A good quality color slide or photograph 
may substitute for a preserved specimen only when the live specimen could not be 
collected for the following reasons: it was a protected species, it was found in a 
protected area, or the logistics of preservation were prohibitive (such as large turtles 
or crocodilians). Color slides and photographs must be deposited in a university or 
museum collection along with complete locality data, and the color slide catalog 
number(s) must be included in the same manner as a preserved record. Before you 
submit a manuscript to us, check Censky (1988, Index to Geographic Distribution 
Records in Herpetological Review: 1967-1986) to make sure you are not duplicat-
ing a previously published record. 

Please submit any geographic distribution records in the standard format only 
to one of the Section Co-editors: Joseph T. Collins (USA & Canadian records 
only), Kansas Biological Survey, 2041 Constant Avenue, Lawrence, Kansas 66047, 
USA; Jerry D. Johnson (Mexico and Central America, including the Caribbean 
islands), Department of Biology, El Paso Community College, P.O. Box 20500, El 
Paso, Texas 79998-0500, USA; Hidetoshi Ota (all Old World records), Tropical 
Biosphere Research Center, University of the Ryukyus, 1 Senbaru, Nishihara-cho, 
Okinawa 903-01, Japan; or Gustavo J. Scrocchi (South American records), Insti-
tute de Herpetologfa, Fundacion Miguel Lillo, Miguel Lillo 251,4000 Tucuman, 
Argentina. Short manuscripts are discouraged, and are only acceptable when data 
cannot be presented adequately in the standard format. Submissions by e-mail 
are encouraged where possible. Refer to inside front cover for e-mail addresses 
of section editors. 

Recommended citation for new distribution records appearing in this section is: 
Marques, 0. A. V., and G. Puorto. 1996. Geographic Distribution. Chironius 
laevicollis. Herpetol. Rev. 27:212. 

GYMNOPHIONA 

POTOMOTYPHLUS KAUPII. BRAZIL: AMAPA: Municipal-
ity of Macapa (00°02'N, 51°04'W), Rio Amazonas, between 
Fazendinha and Cascalheira. 25 May 1990. Collected by trawl 
net. Institute de Pesquisas Cientfficas e TecnolOgicas do Estado 
do Amapa (IEPA 030). Verified by M. Wilkinson. Previous gen-
eral references to Amazon and Orinoco drainage systems of South 
America are in Taylor (1968, The Caecilians of the World. A Taxo-
nomic Review. Univ. Kansas Press, Lawrence, xiv+848 pp.) and 
Frost (1985, Amphibian Species of the World. A Taxonomic and 
Geographical Reference. Allen Press, Inc., Lawrence, Kansas. 
vi+732 pp.). First record for the state of Amapa and for the delta 
of the Rio Amazonas. 

Submitted by ULISSES CARAMASCHI and JOSE P. 
POMBAL, JR., Departamento de Vertebrados, Museu Nacional/ 
UFRJ, Quinta da Boa Vista, 20940-040 Rio de Janeiro, Brazil. 

TYPHLONECTES COMPRESSICAUDA. BRAZIL: AMAPA: 
Regiao dos Lagos (01°40'N, 50°50'W). March 1984. Instituto de 
Pesquisas Cientfficas e Tecnologicas do Estado do Amapa (IEPA 
027). Verified by M. Wilkinson. Previous general reference to 
Guyana and French Guiana to Amazon drainage of Peru and Bra-
zil is in Frost (1985, Amphibian Species of the World. A Taxo-
nomic and Geographical Reference. Allen Press, Inc., Lawrence, 
Kansas. vi+732 pp.). First record for the state of Amapa, north 
and outside of the Amazon drainage. 

Submitted by ULISSES CARAMASCHI and JOSE P. 
POMBAL, JR., Departamento de Vertebrados, Museu Nacional/ 
UFRJ, Quinta da Boa Vista, 20940-040 Rio de Janeiro, Brazil. 

CAUDATA 

HEMIDACTYLIUM SCUTATUM (Four-toed Salamander). USA: 
GEORGIA: HABERSHAM Co: Nancytown Lake, 4.8 km S Mt. Airy. 
26 January 1995. Carlos Camp. Georgia Museum of Natural His-
tory (GMNH 44319). Verified by M. E. McGhee. First county 
record (Williamson and Moulis 1994, Savannah Sci. Mus. Publ. 
3:1-712). 

Submitted by CARLOS CAMP, Biology Department, Piedmont 
College, Demorest, Georgia 30535, USA, and JOHN B. JENSEN, 
Georgia Department of Natural Resources, Nongame-Endangered 
Wildlife Program, 116 Rum Creek Drive, Forsyth, Georgia 31029, 
USA. 

NOTOPHTHALMUS VIRIDESCENS (Eastern Newt). USA: 
TENNESSEE: JACKSON Co: Dodson Branch, NE of Hidden Springs 
Nursery on Spring Creek Road at the base of Hardscrabble Falls 
(36°19'20"N, 85°30'42"W). 9 October 1999. Laura Leininger. Veri-
fied by A. Floyd Scott. Austin Peay State University Museum of 
Zoology (APSU 5282 [color slide]). Two eft-stage specimens cap-
tured along the bank of Dodson Branch stream just below the falls; 
photographed and released. New county record (Redmond and 
Scott 1996, Atlas of Amphibians in Tennessee. Austin Peay State 
Univ. Misc. Publ. 12:1-94). 

Submitted by LAURA LEININGER and PRIYA 
NANJAPPA, Muncie Center for Medical Education, Ball State 
University, Muncie, Indiana 47306, USA. 

ANURA 

BUFO GLABERRIMUS. (Cundinamarca Toad). PERU: DEPAR-
TAMENTO UCAYALI: Provincia de Atalaya: ca. 22 km E 
Bolognesi (10°06'S, 73°49'W, 230 m elev.). 11 June 1998. Edgar 
Lehr. Natur-Museum und Forschungs-Institut Senckenberg (SMF 
80009). Verified by Javier Icochea. First state record (Rodriguez 
et al. 1993, Publ. Mus. Hist. Nat. UNMSM [A] 45:1-22). 

Submitted by EDGAR LEHR and GUNTHER KOHLER, 
Forschungsinstitut und Naturmuseum Senckenberg, Sektion Her-
petologie, Senckenberganlage 25, D-60325 Frankfurt a. M., Ger-
many, (e-mail [EL]: elehr@sng.uni-frankfurt.de ). 
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ELACHISTOCLEIS OVALIS. VENEZUELA: ZULIA: Rio 
Escalante, Hacienda Santa Rosa, 70 m elev. 20 December 1986. 
A. Diaz and P. Durant. Coleccion de Vertebrados, Facultad de 
Ciencias Universidad de los Andes, Merida (CVULA 4873). Veri-
fied by Andres Orellana. Elachistocleis ovalis has been known in 
Venezuela from three bioregions (Barrio 1998, Acta Biol. Ven-
ezuela 18[41-93) as follows: "region Llanera" (the Great plains), 
"region Guayanesa" (savanna in Guianan shield), and "region 
Orocostense" (the Coastal Range), the latter a characteristic sa-
vanna batrachological element rising up to 1000 m elevation in 
some places of Andean and coastal piedmonts. The "Hoya de 
Maracaibo" region (Barrio, op. cit.) is isolated by two high chains 
of the Andean range, the Cordillera de Merida in the southeast, 
and the Sierra de Perija in the west. This is the first documented 
voucher and the only microhylid record for this region in Venezu-
ela. 

Submitted by CESAR LUIS BARRIO, Fundacion Andigena, 
Apartado Postal 210, 5101-A Merida, Venezuela (e-mail: 
cesarlba@yahoo.com),  and PEDRO DURANT, Grupo de 
Ecologia Animal, Departamento de Biologfa, Facultad de Ciencias, 
Universidad de los Andes, Merida, Venezuela. 

GASTROPHRYNE OLIVACEA. (Great Plains Narrowmouth 
Toad). USA: NEW MEXICO: UNION Co: Kiowa National Grass-
lands just W USFS Unit 49, 36°33'09.5"N, 103°07'38.6"W. 6 Au-
gust 1999. Emily C. Moriarty, Suzanne L. Collins, and Joseph T. 
Collins. KU 288999. Verified by John E. Simmons. Single adult 
male calling from ephmeral pool. Third known New Mexico lo-
cality and the first record for the northern half of the state 
(Degenhardt et al. 1996, Amphibians and Reptiles of New Mexico. 
Univ. New Mexico Press, Albuquerque. xix + 431 pp.). 

Submitted by EMILY C. MORIARTY, Department of Biology, 
Saint Mary's College, Notre Dame, Indiana 46556, USA, and 
SUZANNE L. COLLINS, The Center for North American 
Amphibians and Reptiles, 1502 Medinah Circle, Lawrence, Kansas 
66047, USA, and JOSEPH T. COLLINS, Kansas Biological 
Survey, 2045 Constant Avenue, Lawrence, Kansas 66047, USA. 

HYLA PUNCTATA (Rana Punteada, Polkadot Treefrog): VEN-
EZUELA: ESTADO BARINAS: Barinitas, 600 m. 16 June 1990. 
A. J. Cardoso and J. Maur. Coleccion de Vertebrados, Facultad 
de Ciencias Universidad de los Andes, Merida (CVULA 5280). 
Reserva de Fauna, Sabanas de Anaro. 28 October 1994. R. Rivero. 
Museo de la Estacion Biologica Rancho Grande, MARNR, 
Maracay (EBRG 2850, 2856). Both verified by Andres Orellana. 
ESTADO BOLIVAR: Reserva Forestal Imataca, 40 km ENE 
Tumeremo. 11 September 1990. A. Mijares and J. Ochoa. EBRG 
267. Verified by Oswaldo Fuentes. First state records for Barinas. 
Species was previously known from three localities in Venezuela, 
two from the delta of the state of Amacuro (Orinoco delta) and 
another from the state of Bolivar (Hoogmoed 1979, Zool. Verh. 
172:1-46; Barrio 1998, Acta Biol. Venezuela 18[2]:1-93). These 
records corroborate presence of species in lowlands, up to 600 m 
in Venezuela, including the Llanos and the foothills of the Andes, 
some 1000 km W of the former referred localities. To date, the 
species is known in four bioregions (sensu Barrio, op. cit.), the 
Andean, Delta, Llanos and Guayanan. 

Submitted by CESAR LUIS BARRIO, Fundacion Andigena,  

Apartado Postal 210, 5101-A, Merida, Venezuela (e-mail: 
cesarlba@yahoo.com),  RAMON RIVERO, Museo de la Estacion 
Biologica Rancho Grande, MARNR, Maracay, Venezuela, and 
ROGER MANRIQUE, Fundaci6n Andigena, Apartado Postal 
210, 5101-A, Merida, Venezuela. 

LEPTODACTYLUS FLAVOPICTUS. BRAZIL: SANTA 
CATARINA: Guaramirim Municipality, Atlantic Rain Forest, 
26°27'S, 49°00'W. 24 July 1999. Germano Woehl Jr. KU Color 
Slide 11726. Verified by Jose Peres Pombal, Jr. First record for the 
state and Atlantic forests of southern Brazil. 

Submitted by GERMANO WOEHL, JR. and ELZA N. 
WOEHL, Santuario Ra-bugio, Estrada Rio da Prata, 89290-000 
Guaramirim, Santa Catarina, Brazil (e-mail: germano@ieay.cta.br).  

PSEUDACRIS CLARKII (Spotted Chorus Frog). USA: ILLI-
NOIS: MCLEAN Co: Moraine View State Park, 0.25 km NW of 
Dawson Lake along a creek (NW 1/4, SW 1/4, Sec. 26, T23N, 
R4E). 6 April 1999. H. M. Burdett. Illinois Natural History Sur-
vey (INHS 15044). Verified by L. E. Brown. First record of P 
clarkii in Illinois; closest locality is Montgomery County, Kansas, 
ca. 700 km to the southwest (Collins 1993, Amphibians and Rep-
tiles in Kansas. Third ed. Univ. Press of Kansas, Lawrence. xx + 
397 pp.). A single adult male (26 mm SVL) was collected. It was 
probably introduced as a tadpole along with fish during stocking 
the previous year. There was no evidence of a breeding popula-
tion in the spring and summer of 1999. 

Submitted by DONALD B. SHEPARD and HERBERT M. 
BURDETT, Department of Biological Sciences, Illinois State 
University, Normal, Illinois 61790-4120, USA. 

PSEUDACRIS CRUCIFER. (Spring Peeper). USA: KANSAS: 
MIAMI CO: SW 1/4 SW 1/4 Sec. 26, T17S, R25E. 14 April 1999. 
Keith Coleman. KU 288855-856; NW 1/4 Nw 1/4 Sec. 34, T17S, 
R25E. 14 April 1999. Keith Coleman. KU 288857. All verified by 
Joseph T. Collins. Single adult males taken as vouchers from cho-
ruses. Discovery of these populations corroborates a 71-year-old 
record (UMMZ 72390) from Pigeon Lake in the same county on 6 
April 1929. 

Submitted by KEITH COLEMAN, 2429 Ousdahl Road, 
Lawrence, Kansas 66046-4052, USA. 

RANA GRYLIO (Pig Frog). PUERTO RICO: TOA BAJA: 
SABANA SECA: wetland area known as Cienaga de San Pedro, 
2.9 km on Rt. 867 within the North Tract sector of the U.S. Naval 
Security Group Activity (18°27'04"N, 66°12'42"W). 12 Novem-
ber 1998. Neftali Rios-Lopez. Verified by Julian C. Lee. Museu 
de Biologia, Universidad de Puerto Rico-Recinto de Rio Piedras. 
(UPRRP 5752, 5754). First record for Puerto Rico and the south-
easternmost record for the species. A female (111.7 mm SVL) and 
a juvenile (68.6 mm SVL) were collected at 2200 h from a flooded 
channel, which runs parallel to a side road within the North Track 
area. Calling males were heard in March, August, and September 
1995, and in October and November 1998. Females, subadults, 
and juveniles were observed while submerged (partially or up to 
the head) in open waters surrounded by vegetation. However, call-
ing males were heard from within large clumps of Typha 
dominguensis and these animals were not seen openly exposed 
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while calling. The calling behavior might explain why the species 
was not previously reported and probably calling individuals were 
confused with birds calling within vegetation clumps throughout 
the area. Rana grylio is present also in the Tortugero Lagoon Re-
serve and associated nearby wetlands (Manati/Vega Baja, Tierras 
Nuevas Saliente, Rt. 686, 18°28'00"N, 66°27'48"W). A subadult 
(102.7 nun SVL, UPRRP 5761) and a juvenile (40.4 mm SVL, 
UPRRP 5762) were collected by Carlos Toledo and NRL (17 Au-
gust 1999) at the edges of a small pool surrounded by T. 
dominguensis. Finally, the species was also found all along the 
Cario Tiburones (water channel which cuts through an associated 
wetland area) at the northwesternmost part of its geographic dis-
tribution within Puerto Rico (Arecibo, Factor, Rt. 682, 18°27'47"N, 
66°38'21"W). A juvenile (53.6 mm SVL, UPRRP 5763) was col-
lected (NRL) from within the channel on which males were heard 
calling in the water. 

These data indicate that R. grylio is well established in northern 
Puerto Rico and it is reproductively active during most of the year. 
This frog ranges from southeastern South Carolina to southeast-
ern Texas, and has been also introduced on Andros and New Provi-
dence islands in the Bahamas (Conant and Collins 1991, Peterson 
Field Guide to Reptiles and Amphibians of Eastern and Central 
North America. Third Ed. Houghton Mifflin Co., Boston, Massa-
chusetts. 450 pp.). 

Sumitted by NEFTALI RIOS -LOPEZ and RAFAEL L. 
JOGLAR, Universidad de Puerto Rico, Recinto de Rio Piedras, 
Departamento de Biologia, Apartado 23360, San Juan, Puerto Rico 
00931-3360. 

RANA SYLVATICA (Wood Frog). USA: TENNESSEE: JACKSON 

Co: Dodson Branch, NE of Hidden Springs Nursery on Spring 
Creek Rd. near Dodson Branch (36°19'20"N, 85°30'42"W). 9 Oc-
tober 1999. Priya Nanjappa. Verified by A. Floyd Scott. Austin 
Peay State University Museum of Zoology (APSU 5283 [color 
slide]). Adult captured in leaf litter of a mixed forest near Dodson 
Branch; photographed and released. New county record (Redmond 
and Scott 1996, Atlas of Amphibians in Tennessee. Austin Peay 
State Univ. Misc. Publ. 12:1-94). 

Submitted by PRIYA NANJAPPA and LAURA LEMTINGER, 
Muncie Center for Medical Education, Ball State University, 
Muncie, Indiana 47306, USA. 

SCINAX RUBRA. PUERTO RICO: TOA BAJA: SABANA 
SECA: wetland area known as Cidnaga de San Pedro, 2.9 km on 
Rt. 867 within the North Tract sector of the U.S. Naval Security 
Group Activity (18°27'30"N, 66°12'30"W). 12 November 1998. 
Neftali Rios-Lopez. Verified by Rafael L. Joglar. Museu de 
Biologia, Univerisdad de Puerto Rico-Recinto de Rio Piedras 
(UPRRP 5753, 5755-58). New record for the northcentral part of 
Puerto Rico. Five calling males (SVL 28.86 ± 1.19 mm, min. 27.4 
mm, max. 30.4 mm) were collected at 2030 h from a flooded area 
two to three meters above sea level along both sides of a local 
road within the North Track area. Species is abundant within the 
more than 16 km2  this wetland covers. These data suggest that the 
population is established and reproductively active throughout the 
year. The new geographic area reported herein is the north-
westernmost record for the species. A previous report on its geo-
graphical range within Puerto Rico included the Bayamon-Caro- 

lina area (Rivero 1998, Los Anfibios y Reptiles de Puerto Rico/ 
The Amphibians and Reptiles of Puerto Rico. Segunda Ed. Edito-
rial Universitaria U. P. R., San Juan. 510 pp.). 

Sumitted by NEFTALI RIOS -LOPEZ, Universidad de Puerto 
Rico, Recinto de Rio Piedras, Departamento de Biologia, Apartado 
23360, San Juan, Puerto Rico 00931-3360. 

TESTUDINES 

APALONE SPINIFERA SPINIFERA (Eastern Spiny Softshell). 
USA: KENTUCKY: CAMPBELL CO: Alexandria, jct. California 
Crossroads and Wesley-Chapel Roads, in 12-mile Creek, a sec-
ond order stream; others seen in area (38°53'20"N, 84°18'35"W). 
8 June 1998. C. Lorentz. Cincinnati Museum of Natural History 
(CMNH 5874). Verified by Jeffrey Davis. New county record (Ken-
tucky Amphibians and Reptile Museum Voucher Database at the 
Thomas More College Ohio River Biological Field Station). 

Submitted by JOHN W. FERNER, CHRISTOPHER 
LORENTZ, MELLISA OBERMEYER, Department of Biol-
ogy, Thomas More College, Crestview Hills, Kentucky 41017, 
USA, and PAUL J. KRUSLING, Geier Collections and Research 
Center, Museum of Natural History and Science, Cincinnati Mu-
seum Center, 1720 Gilbert Avenue, Cincinnati, Ohio 45202, USA. 

CHRYSEMYS PICTA MARGINATA (Midland Painted Turtle). 
USA: KENTUCKY: BOONE CO: Belleview, Rt. 20, juvenile cross-
ing road (39°01.416'N, 84°50.919'W). 25 April 1999. P. Krusling, 
J. Ferner, D. McCoy and R. Loire. Cincinnati Museum of Natural 
History (CMNH 5853). Verified by Jeffrey Davis. New county 
record (Kentucky Amphibian and Reptile Museum Voucher Data-
base at the Thomas More College Ohio River Biological Field 
Station). 

Submitted by PAUL J. KRUSLING, Geier Collections and Re-
search Center, Museum of Natural History and Science, Cincin-
nati Museum Center, 1720 Gilbert Avenue, Cincinnati, Ohio 45202, 
USA, and JOHN W. FERNER, DEAN M. McCOY, and RICK 
G. LOHRE, Department of Biology, Thomas More College, 
Crestview Hills, Kentucky 41017, USA. 

CHRYSEMYS PICTA MARGINATA (Midland Painted Turtle). 
USA: KENTUCKY: KENToN Co: Edgewood, Turkeyfoot Road, 
0.3 km S Dudley Road, DOR (39°00'35"N, 84°34'45"W). 18 Sep-
tember 1998. J. Ferner. Cincinnati Museum of Natural History 
(CMNH 5886). Verified by Jeffrey Davis. New county record (Ken-
tucky Amphibian and Reptile Museum Voucher Database at the 
Thomas More College Ohio River Biological Field Station). 

Submitted by JOHN W. FERNER, JODI P. FERNER, 
MELLISA OBERMEYER, Department of Biology, Thomas 
More College, Crestview Hills, Kentucky 41017, USA, and PAUL 
J. KRUSLING, Geier Collections and Research Center, Museum 
of Natural History and Science, Cincinnati Museum Center, 1720 
Gilbert Avenue, Cincinnati, Ohio 45202, USA. 

CLEMMYS INSCULPTA (Wood Turtle). USA: MAINE: WALDO 

Co: Sandy Stream National Wildlife Refuge, 0.83 km N Rt. 139 
on Sandy Stream (44°37.221'N, 69°21.102'W). 18 April 1999. 
Phillip G. deMaynadier. University of Massachusetts Museum 
(Color photograph UMA R 1075). Verified by Alan M. Richmond. 
Adult male found basking on sandy riverbank in mature hardwood 
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floodplain forest. New county record; fills in the expected distri-
bution (Hunter et al. 1999, Maine Amphibians and Reptiles, Univ. 
Maine Press, Orono, Maine. 252 pp.). 

Submitted by PHILLIP G. DEMAYNADIER, Endangered 
Species Group, Maine Department of Inland Fisheries and Wild-
life, 650 State Street, Bangor, Maine 04401, USA, and MOLLY 
T. DOCHERTY, Maine Natural Areas Program, 159 Hospital 
Street, Augusta, Maine 04333, USA. 

EMYDOIDEA BLANDINGII (Blanding's Turtle). USA: ILLI-
NOIS: DEKALB Co: Dekalb city limits, crossing Route 23 adjacent 
to a wetland area, located near the Target Store. Sec. 15, T4ON, 
R4E. 11 June 1993. Sandra Lewis. HDW-NIU 1622. Verified by 
Dayle Saar. Smith (1961, Amphibians and Reptiles of Illinois. Il-
linois Nat. Hist. Surv. Bull. 28:1-298) cited Dekalb County on the 
basis of a hatchling (HDW 1033, presently housed in INHS col-
lection) collected on 7 April 1960 from Wilkinson Renwick Marsh, 
6 mi N Dekalb. Specimen reported herein represents the first adult 
from the county and second documented specimen. 

Submitted by HARLAN D. WALLEY, Department of Biol-
ogy, Northern Illinois University, Dekalb, Illinois 60115, USA. 

GRAPTEMYS PSEUDOGEOGRAPHICA KOHNH (Mississippi 
Map Turtle). USA: TEXAS: MORRIS CO: Sulphur River, 0.5 km 
downstream from U.S. Rt. 259 bridge (33°18'28"N, 94°43'28"W). 
1 August 1998. Michael N. Morgan. TCWC 80161. Verified by 
James R. Dixon. New county record (Dixon 1987, Amphibians 
and Reptiles of Texas, Texas A&M Univ. Press, College Station. 
434 pp; Dixon 1996, Texas Herpetol. Soc. Spec. Publ. 2). Speci-
men was collected dead in an experimental gillnet. 

Submitted by MICHAEL N. MORGAN and NIKKOAL J. 
DICTSON, Department of Wildlife and Fisheries Sciences, 210 
Nagle Hall, Texas A&M University, College Station, Texas 77843-
2258, USA. 

LACERTILIA 

AMEIVA EDRACANTHA (Bocourt's Ameiva). PERU: 
ANCASH: PROVINCIA HUARMEY: Huamba Alta (09°57'S, 77°51'W, 
710 m elev.). 9 February 1997. Edgar Lehr. Natur-Museum und 
Forschungs-Institut Senckenberg (SMF 80011); Janca (09°46'S, 
77°57W, 870 m elev.). 16 March 1997. Edgar Lehr. SMF 80013; 
Huarmey (10°04'S, 78°10'W, 20 m elev.). 17 May 1998. Edgar 
Lehr. SMF 80014. PROVINCIA BOLOGNESI: Caj ac ay (10°10'S, 
77°27'W, 2335 m elev.). 30 March 1997. Edgar Lehr. Museo de 
Historia Natural de San Marcos (MHNSM 20039). All verified by 
Gunther Kohler. First state record, and southernmost record for 
Peru (Carrillo de Espinoza and Icochea 1995, Publ. Mus. Hist. 
Nat. UNMSM [A] 49:1-27). 

Submitted by EDGAR LEHR, Forschungsinstitut und 
Naturmuseum Senckenberg, Sektion Herpetologie, 
Senckenberganlage 25, D-60325 Frankfurt a. M., Germany (e-mail: 
elehr@sng.uni-frankfurt.de)  and CESAR AGUILAR, Museo de 
Historia Natural, Departamento de Herpetologia, Universidad 
Nacional Mayor de San Marcos, Avenida Arenales 1256, Jesus 
Maria, Apartado 14-0434, Lima, Peru. 

CNEMIDOPHORUS IACERTOIDES. ARGENTINA: ENTRE 
RIOS: Departamento Diamante: Diamante (32°04'S, 60°39'W). 

S. L. De Frers. 29 December 1924. Herpetological collection Mu-
seo Argentino de Ciencias Naturales "Bernardino Rivadavia," 
Buenos Aires, Argentina (MACN 4511). Verified by G. Carrizo. 
First provincial record; extends known range 400 km NW of 
previous records (Cei and Martori 1991, Boll. Mus. reg. Sci. nat. 
Torino. 9[1]:33-38; Alin and Martori 1996, Cuad. Herpetol. 
9[2]:95-99; Cei 1993, Boll. Mus. reg. Sci. nat. Torino. Monograf. 
XIV:362-385; Gallardo, Miranda and Tio Vallejo 1987, Revta. 
Mus. arg. Cs. nats. Bermardino Rivadavia Cienc. Zool. 14[5]:88-
94). 

Submitted by LUCIA FEDERICO, Museo Argentino de Cien-
cias Naturales "Bernardino Rivadavia," Angel Gallardo 490, Bue-
nos Aires, Argentina (e-mail: luciafed@hotmail.com  or 
amf@fibertel.com.ar ). 

COSYMBOTUS PLATYURUS (Asian House Gecko). USA: 
FLORIDA: ALACHUA Co: 1800 block of NE 23rd Avenue, Gaines-
ville. No date given. J. Brian Hauge and Brian P. Butterfield. Au-
burn University Museum (AUM 35156-57). Verified by R. D. 
Bartlett. Several individuals observed, two adults collected from 
warehouses near former location of Hogtown Herpetological Sup-
ply. As the herpetological supply business here closed several years 
ago, and specimens of various sizes were observed, we suspect 
that a reproductively active colony occurs at this site. New county 
record. 

Submitted by J. BRIAN HAUGE, Department of Biology, Penn 
State University at Hazleton, Hazleton, Pennsylvania 19201-1291, 
USA, and BRIAN P. BUTTERFIELD, Department of Biology, 
Freed-Hardeman University, Henderson, Tennessee 38340-2399, 
USA. 

EUMECES LATICEPS (Broadhead Skink). USA: KANSAS: 
NEOSHO Co: Sec. 22, T30S, R20E. 28 April 1978. N. J. Hilscher. 
Sternberg Museum of Natural History (MHP 5757). Verified by 
Kelly J. Irwin. New county record for this Kansas threatened spe-
cies (Collins 1993, Amphibians and Reptiles in Kansas. Third 
Edition. Univ. Press Kansas, Lawrence. xx + 397 pp.). 

Submitted by TRAVIS W. TAGGART, Sternberg Museum of 
Natural History, Fort Hays State University, Hays, Kansas 67601, 
USA, and JOSEPH T. COLLINS, Kansas Biological Survey, 
2041 Constant Avenue, Lawrence, Kansas 66047, USA. 

GEKKO GECKO (Tokay Gecko). USA: FLORIDA: ALACHUA CO: 

1800 block of NE 23rd Avenue, Gainesville. 14 May 1999. Brian 
P. Butterfield and J. Brian Hauge. Auburn University Museum 
(AUM 35155). Verified by R. D. Bartlett. Juvenile collected from 
warehouses near former location of Hogtown Herpetological Sup-
ply. As the herpetological supply business here closed several years 
ago, and the specimen collected was a juvenile, we suspect that a 
small breeding colony occurs here. New county record (Wilson 
and Porras 1983, Univ. Kansas Mus. Nat. Hist. Spec. Publ. 9:1-
89). 

Submitted by BRIAN P. BUTTERFIELD, Department of Bi-
ology, Freed-Hardeman University, Henderson, Tennessee 38340-
2399, USA, and J. BRIAN HAUGE, Department of Biology, Penn 
State University at Hazleton, Hazleton, Pennsylvania 19201-1291, 
USA. 
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HEMIDACTYLUS FRENATUS. HONDURAS: ATLANTIDA: 
La Ceiba, found at night on the wall of the Hotel Partenon. 5 June 
1997. C. J. Franklin. University of Texas at Arlington (UTA R-
42657). First record for department; CORTES: Oropendoles, ca. 
650 m elev. 18 December 1996. E. N. Smith. UTA R-41280. Both 
verified by J. A. Campbell. First record for county. 

Submitted by CARL J. FRANKLIN, Department of Herpetol-
ogy, Dallas Zoo, 650 South R. L. Thornton Freeway, Dallas, Texas 
75203, USA (e-mail• herpking@ix.netcom.com ). 

HEMIDACTYLUS MABOUIA (Tropical Gecko). ARGENTINA: 
CHACO: Departamento San Fernando: Resistencia (29°27'S, 
58°59'W). P. M. Cacivio. 22 March 1999. Herpetological collec-
tion Museo Argentino de Ciencias Naturales "Bernardino 
Rivadavia," Buenos Aires, Argentina (MACN 37129). Verified by 
G. Carrizo. First provincial record; extends known range 500 km 
SW from the previous known records (Genise and Montanelli 1991, 
Bol. A. H. A 7[1]:23; Cei 1993, Boll. Mus. reg. Sci. nat. Torino. 
Monograf. XW:329-336; De Avila Pires 1995, Amazonia. Zool. 
Verh. Leiden 299:228-238). 

Submitted by LUCIA FEDERICO, Museo Argentino de Cien-
cias Naturales "Bernardino Rivadavia," Angel Gallardo 490, Bue-
nos Aires, Argentina (e-mail: luciafed@hotmail.com  or 
amf@fibertel.com.ar ) and PEDRO. M. CACIVIO, Centro Pro-
ductor de Suero Antiofidico (CE.P.S.AN), Costanera 99, Corrien-
tes, Argentina (e-mail: cacivio@hotmail.com  or 
cacivio@arnet.com.ar ). 

HEMIDACTYLUS MABOUIA (Tropical Gecko). USA: 
FLORIDA: ORANGE CO: Wekiwa Springs State Park. 12-13 May 
1999. Brian P. Butterfield and J. Brian Hauge. No date given. Au-
burn University Museum AUM 35151-54. Verified by R. D. 
Bartlett. Several individuals observed on campground bathhouses 
at night. Specimens collected were two adult males, one gravid 
female, and one juvenile. Specimens of H. garnotii were also ob-
served. New county record. 

Submitted by BRIAN P. BUTTERFIELD, ISRAEL FOX, 
JONATHAN GARNER, and KYLE CARTER, Department of 
Biology, Freed-Hardeman University, Henderson, Tennessee 
38340-2399, USA, and J. BRIAN HAUGE, Department of Biol-
ogy, Penn State University at Hazleton, Hazleton, Pennsylvania 
19201-1291, USA. 

HEMIDACTYLUS TURCICUS (Mediterranean Gecko). SOUTH 
CAROLINA: CHARLESTON CO: West Ashley residential commu-
nity, Village Road (32°48.300N, 80°00.434'W). Captured and pho-
tographed 12 July 1998. George W. Eason, Jr.; West Ashley resi-
dential community, Treescape Drive (32°50.665'N, 80°03.157'W). 
18 December 1998. Dorian R. McMillan. ChM CR 2643; West 
Ashley residential community, Village Road (32°48.300'N, 
80°00.434W). 14 June 1999. Dorian R. McMillan and George W. 
Eason, Jr. ChM CR 2644. Confirms first capture (12 July 1998) 
which lacks a specimen voucher. Many individuals of different 
size classes have been observed at these sites. Both specimens 
verified by Albert Sanders. First records for the state (Conant and 
Collins 1998, Peterson Field Guide to Reptiles and Amphibians 
of Eastern and Central North America. Third edition expanded. 
Houghton Mifflin, Boston, Massachusetts. 616 pp.). These records 

represent the northernmost distribution of the species for the south- 
eastern U. S., ca. 130 km (airline) northeast of the previous record 
in Chatham County, Georgia. (Frick 1997, Herpetol. Rev. 28:50). 

Submitted by GEORGE W. EASON, JR., South Carolina De-
partment of Natural Resources, Land, Water and Conservation 
Division, 1201 Main Street, Columbia, South Carolina 29201, 
USA, and DORIAN R. McMILLAN, College of Charleston, De-
partment of Biology, 66 George Street, Charleston, South Caro-
lina 29424, USA. 

LEIOCEPHALUS CARINATUS ARMOUR' (Northern Curlytail 
Lizard). USA: FLORIDA: MARTIN CO: on grounds of Sea Trea-
sures tourist shop, 18955 US Rt. 1. 16 May 1999. J. Brian Hauge 
and Brian P. Butterfield. Auburn University Museum (AUM 
35158). Verified by Craig Guyer. Several individuals observed; 
one adult male collected. New county record (Wilson and Forms 
1983, Univ. Kansas Mus. Nat. Hist. Spec. Publ. 9:1-89). 

Submitted by J. BRIAN HAUGE, Department of Biology, Penn 
State University at Hazleton, Hazleton, Pennsylvania 19201-1291, 
USA, and BRIAN P. BUTTERFIELD, Department of Biology, 
Freed-Hardeman University, Henderson, Tennessee 38340-2399, 
USA. 

LIOLAEMUS RIOJANUS. ARGENTINA: SAN JUAN: Ullum 
Department: 34 km from San Juan City on Bolson de Matagusanos 
(31°19'S, 68°41'W). March 1998. J. C. Acosta. Herpetological Col-
lection, Instituto y Museo de Ciencias Naturales, Universidad 
Nacional de San Juan, Argentina (IMCN-UNSJ 384, male). Veri-
fied by Ricardo Martori. Extends the known range (Cei 1993, Mon. 
XIV Mus. Reg. Sci. Nat. Torino, 949 pp.) ca. 60 km northwest of 
Caucete. 

Submitted by JUAN CARLOS ACOSTA and FERNANDO 
MURI-JA, Departamento de Geofisica y Astronomia e Instituto y 
Museo de Ciencias Naturales, F.C.E.F. y N, Universidad Nacional 
de San Juan, Avenida Espana 400 (N). Caixa Postal 5400, San 
Juan, Argentina. 

MABUYA FRENATA. BRAZIL: TOCANTINS: Parque Estadual 
do Cantdo, along the Araguaia river (9°27'S, 49°50'W). 21 Sep-
tember 1999. Maria Goretti M. Pinto. Herpetological Collection, 
University of Brasilia, Distrito Federal, Brazil (CHUNB 12401). 
Verified by Guarino R. Colli. Species has been recorded from wide-
spread localities in South America, but this is the northernmost 
record, at a locality the border between Cerrado and Amazonia 
habitat. Two individuals, possibly fighting or trying to copulate, 
were seen in the morning, on the leaf litter along a trail of an open 
forest, but just one (male) was captured. 

Submitted by MARIA GORETTI M. PINTO and 
ALEXANDRE B. ARAUJO, Departamento de Zoologia, 
Universidade de Brasilia, 70910-900, Brasilia, Distrito Federal, 
Brazil. 

OPHIODES VERTEBRAL'S. ARGENTINA: SANTIAGO DEL 
ESTERO: Departamento Figueroa: Caspi Corral (27°37'S, 
63°31'W). 21 December 1987. J. Soroka. Herpetological collection 
of Museo Argentino de Ciencias Naturales "Bernardino 
Rivadavia," Buenos Aires, Argentina (MACN 34249). Verified by 
G. Carrizo. Departamento Belgrano: Malbran (29° 21'S, 62° 27W). 
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December 1978, J. Soroka (MACN 34576). First province records, 
extend known range 400 Km N from previous records (Cei 1993, 
Boll. Mus. reg. Sci. nat. Torino, Monograf. XIV:418-421; Gallardo 
1966, Mus. arg. Cs. vats. Bermardino Rivadavia [Cienc. Zool.] 
9[6]:124-146; Gallardo et al., 1985, Hist. Nat. Corrientes Argentina 
5[13]:97-103). 

Submitted by LUCIA FEDERICO, Museo Argentino de Cien-
cias Naturales "Bernardino Rivadavia," Angel Gallardo 490, Bue-
nos Aires, Argentina (e-mail: luciafed@hotmail.com  or 
amf@fibertel.com.ar ). 

PHRYNOSOMA ORBICULARE (Mountain Horned Lizard). 
MEXICO: GUERRERO: San Juan de las Joyas, Municipio de 
Ahuacuotzingo, (17°50'N, 99°04'W), 1200 m elev. 24 May 1998. 
Elizabeth Beltran Sanchez. Coleccion Nacional de Anfibios y Rep-
tiles, Institute de Biologfa, Universidad Nacional Autonoma de 
Mexico, IBH 12451, 12452 (SVL 86 and 68 mm, TL 37 and 41 
mm, respectively), adults, female, and male found in a disturbed 
oak forest. Both specimens verified by Victor Hugo Reynoso 
Rosales. First record for state and not previously reported in the 
checklist by Saldafla de la Riva and Perez-Ramos (1987, Herpeto-
fauna del Estado de Guerrero, Mexico. Mexico, UNAM Tesis Prof. 
389 pp.); extends range ca. 190 km SW and 155 km S from the 
closest known localities in San Diego Chalma, SE of Tehuacan, 
Puebla, and near Tres Marfas (Km 57), Morelos, respectively 
(Smith and Taylor 1950, U.S. Natl. Mus. Bull. 199:1-253; Reeve 
1952, Univ. Kansas Sci. Bull. 34[14]:817-960; Horowitz 1955, 
American Midl. Nat. 54:204-218; Baur and Montanucci 1998, 
Herpeton. Verlag Elke Kohler. Offenbach). This Guerrero popula-
tion may be a relic of a formerly wider range for this lizard that 
linked the populations of Morelos and Puebla, which are currently 
recognized as two subspecies (P. o. orbiculare in Morelos and P. 
o. cortezi in Puebla), and may have significance in resolving the 
status of the subspecific taxa. 

Submitted by ELIZABETH BELTRAN SANCHEZ, Institute 
de Investigaciones Cientfficas Area de Ciencias Naturales, Uni-
versidad Autonoma de Guerrero, Avenida Lazaro Cardenas SIN, 
Ciudad Universitaria, Interior del Jardin Botanic°, Caixa Postal 
39000, Chilpancingo, Guererro, Mexico (e-mail: 
ebeltran@galeana.uagfm.mx),  FERNANDO MENDOZA 
QUIJANO, Institute Tecnologia Agropecuario No. 6, Km 5.5 Carr. 
Huejutla-Chalahuiyapa, Apartado Postal 94, Caixa Postal 43000, 
Huejutla de Reyes, Hidalgo, Mexico (e-mail: 
mendozaq@mail.ibiologia.unam.mx),  and WADE C. 
SHERBROOKE, Southwestern Research Station, American Mu-
seum of Natural History, Portal, Arizona 85632, USA (e-mail: 
wcs@amnh.org).  

PHYLLOPEZUS PERIOSUS. BRAZIL .  PERNAMBUCO: Mu-
nicipality of Ibimirim (08°3013"S, 37°42'46"W). October 1998. 
J. P. Pombal, Jr., 0. C. Oliveira, and R. N. Feio. Museu Nacional-
Rio de Janeiro (MNRJ 7381-85). PARAIBA: Municipality of 
Congo (07°48'01"S, 36°40'46"W). October 1998. J. P. Pombal, 
Jr., 0. C. Oliveira, and R. N. Feio. MNRJ 7386-89. RIO GRANDE 
DO NORTE: Municipality of Serra Negra do Norte (06°33'-
06°37'S, 37°14'-37°16'W). May 1999. A. A. Varela-Freire and B. 
Maggi. Colecao Taxonomica Interiorana da Estacao Ecologica de 
Seri& (CTI-EES 3117-18). ALAGOAS: Municipality of Piranhas 

(09°28'-09°36'S, 37°47'-38°03'W). June 1994. Equipe Resgate 
de Fauna UHE Xing6. Museu de Hist6ria Natural da Universidade 
Federal de Alagoas (MUFAL 1305, 1307-09). All verified by U. 
Caramaschi and R. Fernandes. Previously published distribution 
of the species was restricted to Cabaceiras (state of Paraiba) and 
Sftio dos Nunes (state of Pernambuco), suggesting a relictual dis-
tribution (Rodrigues 1986, Pap. Avuls. Zool. 36[20]:237-250). 
These new records expand significantly the known distribution 
and represent the first records for the states of Alagoas and Rio 
Grande do Norte. 

Submitted by ELIZA MARIA XAVIER FREIRE, Departa-
mento de Zoologia e Museu de Hist6ria Natural, Universidade 
Federal de Alagoas, Rua Aristeu de Andrade, 452, 57021-090 
Maceio, Alagoas, Brazil, RENATO NEVES FEIO, Museu de 
Zoologia Joao Moojen de Oliveira, Universidade Federal de 
Vicosa, 36571.000 Vicosa, Minas Gerais, Brazil, and JOSE P. 
POMBAL, JR., Museu Nacional/UFRJ, Quinta da Boa Vista, 
20.940-040 Rio de Janeiro, Brazil. 

SERPENTES 

COLUBER CONSTRICTOR LATRUNCULUS (Blackmask 
Racer). USA: TENNESSEE: SHELBY Co: T. 0. Fuller State Park 
(35°04'04"N, 90°07'27"W), grassy bank at the terminus of Mitchell 
Road, 8 m down slope from W shoulder of road: One predated 
specimen (APSU 5292). 18 April 1998. Donald L. Thomas; Sec-
ond individual (APSU color slide 5290) collected same location. 
10 June 1999. James T. Eubanks, Keith W. Pecor, and Donald L. 
Thomas; Edward J. Meeman Biological Station (35°21'05"N, 
90°01'32"W), brush piles 40 m from W side of station: Three speci-
mens (APSU color slides 5291a—c) collected from under woody 
debris. 18 May 1999. James T. Eubanks; Loosahatchie Biological 
Station (35°15'34"N, 89°48'32"W), woody debris in an open field 
55 m N of Old Brownsville Road: Five individuals (APSU color 
slide 5293) including two gravid females. 20 May 1999. James T. 
Eubanks All snakes listed above were considered adults (snout-
vent length >90 cm). All specimens were verified by William H 
N. Gutzke. New state record; northern range limit for this subspe-
cies is reported as northern Mississippi (Conant and Collins 1998, 
Peterson Field Guide to Reptiles and Amphibians of Eastern and 
Central North America. 3rd Ed. expanded. Houghton Mifflin Co, 
Boston, Massachusetts. 616 pp.). 

Submitted by DONALD L. THOMAS, JAMES T. 
EUBANKS, and KEITH W. PECOR, Department of Biology, 
University of Memphis, Memphis, Tennessee 38152, USA. 

CROTALUS ATROX (Western Diamondback Rattlesnake). USA: 
ARIZONA: MOHAVE Co: Grand Canyon, confluence of Diamond 
Creek and Colorado River: river mile (RM) 225.7: 35°46'N, 
113°22W Summer 1997. William Walls. KU Color Slide 11725. 
Verified by Bruce Gomes. First verified record in the Grand Can-
yon. Miller et. al. (1982, Amphibians and Reptiles of the Grand 
Canyon. Publ. Grand Canyon Natural History Association. 114 
pp.) make no reference to C. atrox inhabiting the Grand Canyon 
(Lee's Ferry to Lake Mead). Grater (1981. Snakes, Lizards, and 
Turtles of the Lake Mead Region. Publ. Southwest Parks and 
Monuments Association. 47 pp.) suggests that C. atrox is uncom-
mon and has been found only in the southern part of the Lake 
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Mead-Lake Mojave Region. Lowe et. al. (1986, The Venomous 
Reptiles of Arizona. Publ. Arizona Game and Fish Department, 
Phoenix. 115 pp.) show the northern distribution of C. atrox as 
extending north of Peach Springs towards the Colorado River, but 
not to the river itself. 

Submitted by NIKOLLE L. BROWN, 7779 North Leonard, 
Clovis, California 93611, USA. 

CROTALUS MOLOSSUS (Blacktail Rattlesnake). USA: ARI-
ZONA: COCONINO Co: Colorado River, Lower Lava rapids, river 
mile (RM) 179.8, south rim: 36°11'N, 113°07W Summer 1991. 
John Running. KU Color Slide 11722. Verified by Cecil Schwalbe. 
Only one other specimen (SDSNH Z06066) referenced in the lit-
erature documents the occurence of C. molossus within the Grand 
Canyon (McKee and Bogert 1934, Copeia 1934:178-180.). How-
ever, Lowe et al. (1986, The Venomous Reptiles of Arizona. Ari-
zona Game and Fish Department, Phoenix. 115 pp.) illustrate a 
range which includes the Grand Canyon region (north and south 
side of the river) from Pierce Ferry (RM 280) east to Havasu Can-
yon (RM 156.8), although these authors do not cite voucher speci-
mens. This voucher slide provides the first evidence that C. 
molossus occurs down to river level in the Canyon. Two addi-
tional recent photographic vouchers of C. molossus from the Peach 
Springs road (KU Color Slides 11723-724) suggest this species 
may be more common above the river in the western Grand Can-
yon than indicated by the previous dearth of voucher specimens. 

Submitted by NIKOLLE L. BROWN, 7779 North Leonard, 
Clovis, California 93611, USA. 

DIADOPHIS PUNCTATUS REGALIS (Regal Ringneck Snake). 
USA: ARIZONA: MOHAVE Co: Grand Canyon: Fall Canyon: ca 
0.25 mi. from Colorado River, river mile (RM) 211.5: 35°56'N, 
113°20W August 1999. Daniel Hall. KU Color Slide 11728. Veri-
fied by Cecil Schwalbe. First verified record from the Grand Can-
yon. There are no references to Diadophis punctatus inhabiting 
the Grand Canyon (Lee's Ferry to Lake Mead; Miller et. al. 1982. 
Amphibians and Reptiles of the Grand Canyon. Grand Canyon 
Nat. Hist. Assoc. 114 pp.) or the Lake Mead-Lake Mojave Region 
(Grater 1981. Snakes, Lizards, and Turtles of the Lake Mead Re-
gion. Southwest Parks and Monuments Assoc. 47 pp.). Both 
Stebbins (1985, Peterson Field Guide to Western Reptiles and 
Amphibians. Houghton Mifflin Co., Boston, Massachusetts. 336 
pp.) and Lowe et al. (1986, The Venomous Reptiles of Arizona. 
Arizona Game and Fish Department, Phoenix. 115 pp.) suggest 
there are only local populations of this species in northwestern 
Arizona. 

Submitted by NIKOLLE L. BROWN, 7779 North Leonard, 
Clovis, California 93611, USA. 

DRYMOLUBER DICHROUS. BRAZIL: ALAGOAS: Macei6 
(9°40'S, 35°43'W). 25 April 1996. Museu de Hist6ria Natural, 
Universidade Federal de Alagoas (MUFAL 1460); Rio Largo 
(9°30'S, 35°50V). 23 February 1994. MUFAL 462. 1 October 
1994. MUFAL 1420. Eliza M. X. Freire, Selma T. Silva, and 
Edelmo M. Gonsalves. Both found in small patches of Atlantic 
Forest. All verified by Ronaldo Fernandes. First record for the 
northeastern Brazil; extends the range of the species ca. 1500 km 
SE Belem, Para, Brazil (Cunha and Nascimento 1978, Publ. Avuls. 

Mus. Par. Emilio Goeldi 31:79-80). 
Submitted by ELIZA MARIA XAVIER FREIRE, Departa-

mento de Zoologia e Museu de Hist6ria Natural, Universidade 
Federal de Alagoas, Rua Aristeu de Andrade, 452, Macei6, Alagoas, 
57021-090, Brazil, and Departamento de Vertebrados, Museu 
Nacional, Universidade Federal do Rio de Janeiro, Rio de Janeiro, 
Rio de Janeiro, 20940-040, Brazil. 

GASTROPYXIS SMARAGDINA (Emerald Snake). TANZANIA: 
Arusha Region: Minziro Forest Reserve, 1°05'S, 31°30'E. Octo-
ber 1998. A. Berggreen, M. Andersen, and P. Gravlund. ZMUC 
R602527. Verified by Jens Bodtker Rasmussen (following Pittman 
1974). First record from Tanzania. Known from Uganda, Eastern 
Zaire, and West Africa (Pittman 1974, Guide to the Snakes of 
Uganda. Codicote, Wheldon & Wesley, Ltd.). The new record is 
situated ca. 180 km to the SW of the closest known locality in 
Uganda (Bunjako Island, Pittman 1974, op. cit.). 

Submitted by PETER GRAVLUND, The Zoological Museum, 
Vertebrate Department, Herpetological Section, University of 
Copenhagen, Universitetsparken 15, DK-2100, Copenhagen, Den-
mark. 

HYPSIGLENA TORQUATA (Night Snake). MEXICO: BAJA 
CALIFORNIA NORTE: Isla Salsipuedes, Gulf of California, SW 
portion of island (28°44'N, 112°59W). 31 March 1999. Allen 
McAfee and Jim Gilardi. Verified by Clark R. Mahrdt. LACM-PC 
1332. Specimen was found under a rock next to a freshly killed 
Uta stansburiana. Species has also been reported from the nearby 
islands of San Esteban and San Lorenzo Sur in the Midriff Archi-
pelago in addition to several islands throughout the Gulf of Cali-
fornia (Grismer 1999, Bull. So. California Acad. Sci. 98: 45-56); 
represents the first record for Isla Salsipuedes. 

Submitted by ALLEN McAFEE, 2144 Bancroft Street, San 
Diego, California 92104-5606, USA, and JIM GILARDI, Life 
Sciences Department, Palomar College, 1140 West Mission Road, 
San Marcos, California 92069, USA (e-mail: 
jgilardi@palomar.edu).  

IMANTODES CENCHOA (Blunthead Tree Snake). BRAZIL: 
SANTA CATARINA: MUNICIPALITY OF BLUMENAU (26°56'S; 
49°03'W, 20 m elev.). Two specimens: March 1986. M. A. Baptista, 
Herpetological Collection Museu de Historia Natural Capao da 
Imbuia, Curitiba (MHNCI 1961); 1996. H. Berckenbrock (MHNCI 
7663). MUNICIPALITY OF IBIRAMA: (27°04'S; 49°31V, 150 m elev.) 
24 July 1990. D. Polini (MHNCI 8322). MUNICIPALITY OF CORUPA: 
"Humboldt" (= Municipality of Corupd, 26°26'S; 49°14V, 60 m 
elev.) 25 January 1916. W. Ehrhardt. Museu Nacional do Rio de 
Janeiro (MNRJ.448). All verified by Ronaldo Fernandes. All 
records are in the Atlantic Forest Domain. Species was recently 
recorded from southeastern and southern Brazil, from the states 
of Sao Paulo and Parana (Marques 1996, Herpetol. Rev. 27:34; 
Moura-Leite et al. 1996, Herpetol. Rev. 27:216). First state records; 
extend range ca 180 km S nearest known locality in the state of 
Parana (Piraquara Municipality, Volta Grande; Moura-Leite et al., 
op. cit.). 

Submitted by RENATO SILVEIRA BERNILS, Sociedade 
Fritz Miiller de Ciencias Naturais, Caixa Postal 1644-80001-970, 
Curitiba, Parana, Brazil (e-mail: bernils@  xmail.com.br), SERGIO 
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AUGUSTO ABRAHAO MORATO, Companhia Paranaense de 
Energia (COPEL), Superintendencia de Engenharia-Meio 
Ambiente, Rua Voluntarios da Patria, 233, 7° Andar-80020-942, 
Curitiba, Parana, Brazil, and Museu de Historia Natural Capao da 
Imbuia (e-mail: samorato@mail.copel.br),  and JULIO CESAR 
DE MOURA-LEITE, Laboratorio de Herpetologia, Museu de 
Historia Natural Capao da Imbuia, Departamento de Zoologic° 
(SMMA/PMC), Rua Prof. Benedito Conceica'o, 407-82810-080 
Curitiba, Parana, Brazil, and Curso de Pos-Graduacao em Zoologia, 
Universidade Federal do Parana, Curitiba, Parana, Brazil (e-mail: 
rnleit@uol.com.br).  

LAMPROPELTIS GETULA (Common Kingsnake, Culebra Real 
Coman). MEXICO: BAJA CALIFORNIA SUR: Isla Santa Cruz, 
25°15'40.7"N, 110°43'39.9"W. 5 September 1999. L. Lee Grismer. 
Verified by Francisco Reynoso. LSUHC-PC S2349. A carcass of 
one individual was found at 0630 h on the SW side of the island in 
a narrow, rocky arroyo. The most recent checklist of amphibians 
and reptiles from the Gulf of California does not include this spe-
cies from Isla Santa Cruz (Grismer 1999, Bull. South. California 
Acad. Sci. 98:45-56). 

Submitted by L. LEE GRISMER, Department of Biology, La 
Sierra University, Riverside, California 92515, USA, and 
BRADFORD D. HOLLINGSWORTH, P.O. Box 121390, De-
partment of Heretology, San Diego Natural History Museum, San 
Diego, California 92119-1390, USA. 

LEPTOTYPHLOPS DULCIS (Texas Blind Snake). USA: KAN-
SAS: KIOWA Co: NW1/4 Sec. 8, T30S, R16W. 25 June 1999. Derek 
Moeller, Allie Kossoy, and Whitney Hamilton. (KU 289043). Veri-
fied by Joseph T. Collins A juvenile found under a rock on S fac-
ing hillside ca. 1 mi NW Belvidere at 1200 h on 25 June 1999. 
Soil beneath rock was soft, sandy, and moist. An adult 
Tropidoclonion lineatum was found under the same rock. Weather 
was sunny and warm. There had been rain in the area several times 
during the past few days. County record and a range extension to 
the north for North America (Conant and Collins 1998, Peterson 
Field Guide to Reptiles and Amphibians of Eastern and Central 
North America. Third Edition, expanded. Houghton Mifflin Co., 
Boston, Massachusetts. 616 pp.; Collins 1993, Amphibians and 
Reptiles in Kansas. Third Edition. Univ. Press Kansas, Lawrence. 
xx + 397 pp.; Miller 1982, Kansas Herp. Soc. Newsl. 28:5; Miller 
1987, Investigation of Four Rare Snakes in South-Central Kan-
sas. Final Report Kansas Dept. Wildlife & Parks, Pratt. 24 pp.). 

Submitted by DEREK MOELLER, Washburn Rural High 
School, 5900 SW 61st Street, Topeka, Kansas 66619, USA, ALLIE 
KOSSOY, WHITNEY HAMILTON, and LARRY L. MILLER, 
Topeka Collegiate School, 2200 SW Eveningside Drive, Topeka, 
Kansas 66614, USA. 

LYCOPHIDION TAYLOR!. TANZANIA: Arusha Region (two 
localities): Samaria, near Kilimanjaro National Airport, 3°28'S, 
37°05'E; Lolkisale, ca. 50 km SW Arusha city, 3°46'00"S, 
36°24'00"E. January 1998. Joseph Beraducci. Zoological Museum, 
University of Copenhagen. Samaria ZMUC R602328; Lolkisale 
ZMUC R602084-85. Verified by Jens Bodtker Rasmussen (fol-
lowing Broadley and Hughes 1993, Herpetol. J. 3:8-18). First 
records from Tanzania. Previously known from Chad, Kenya, 

Senegal, and Somalia (Broadley and Hughes, op. cit.). The new 
record is situated ca. 750 km southwest of the closest record in 
southern Somalia (Broadley and Hughes, op. cit.). 

Submitted by PETER GRAVLUND, The Zoological Museum, 
Vertebrate Department, Herpetological Section, University of 
Copenhagen, Universitetsparken 15, DK-2100, Copenhagen, Den-
mark. 

NERODIA ERYTHROGASTER TRANSVERSA (Blotched Wa-
ter Snake). USA: TEXAS: PRESIDIO Co: Big Bend Ranch State 
Park. Rio Grande between river miles 918 and 921. 2 October 
1999. KU Color Slide 11727. Extends known range ca. 34 miles 
upstream of sightings (J. R. Dixon, pers. comm.) near the mouth 
of Santa Elena Canyon (RM 885), Big Bend National Park. An 
adult was observed and a juvenile captured (SVL = 260 mm, tail = 
75 mm). Taken from riffle area at bend in the river. New county 
record (Dixon 1987, Amphibians and Reptiles of Texas. Texas 
A&M Univ. Press, College Station. 434 pp.). If found on the Mexi-
can side of the river it would likely represent a new record for 
northern Chihuahua, Mexico (R. Conant, pers. comm.). 

Submitted by BRUCE L. CHRISTMAN, P.O. Box 180, Jemez 
Springs, New Mexico 87025, USA, J. ERIC WALLACE, 3414 
West Sierra, Phoenix, Arizona 85029, USA, and STEPHANIE 
C. BARTEL, 907 Lockhart, Alpine, Texas 79832, USA. 

NINIA HUDSON! (Amazon Coffee Snake). PERU: DEPARTA-
MENTO PASCO: Provincia Oxapampa: Alto Chinizo, ca. 14 km 
NW Pozuzo (10°07'S, 75°32'W), 1500 m elev. 19 December 1995. 
B. Vasques T. Collection of the Centro de Salud San Camilo Pozuzo 
(PE 1163) and photograph vouchers Natur-Museum und 
Forschungs-Institut Senckenberg (SMF-F 203-4). Verified by N. 
Carrillo de Espinoza. State record and northernmost locality for 
Peru. 

Submitted by EDGAR LEHR, Forschungsinstitut und 
Naturmuseum Senckenberg, Sektion Herpetologie, 
Senckenberganlage 25, D-60325 Frankfurt a. M., Germany (e-mail: 
elehr@  sng.uni-frankfurt.de ) and ROSARIO FERNANDEZ, 
Museo de Historia Natural, Departamento de Herpetologia, Uni-
versidad Nacional Mayor de San Marcos, Avenida Arenales 1256, 
Jesus Maria, Apartado 14-0434, Lima, Peru. 

OXYBELIS AENEUS. (Mexican Vine Snake). PERU: DEPAR-
TAMENTO ANCASH: Provincia Huarmey: Janca (09°46'S, 
77°57'W, 855 m elev.). 16 March 1997. E. Lehr. Museo de Historia 
Natural de San Marcos (MHNSM 20034); Huamba Alta (09°57'S, 
77°51'W, 730 m elev.). 18 March 1997. E. Lehr. Natur-Museum 
und Forschungs-Institut Senckenberg (SMF 80010); Huamba Alta 
(09°58'S, 78°52'W, 625 m elev.). 20 May 1998. E. Lehr. MHNSM 
20035. All verified by N. Carrillo de Espinoza. First record for 
state of Ancash (Keiser 1982, Cat. Am. Amph. Rept. 305.1-4; 
Carrillo de Espinoza and Icochea 1995, Publ. Mus. Hist. Nat.  
UNMSM [A] 49:1-27). 

Submitted by EDGAR LEHR, Forschungsinstitut und 
Naturmuseum Senckenberg, Sektion Herpetologie, 
Senckenberganlage 25, D-60325 Frankfurt a. M., Germany (e-mail: 
elehr@sng.uni-frankfurt.de)  and CESAR AGUILAR, Museo de 
Historia Natural, Departamento de Herpetologia, Universidad 
Nacional Mayor de San Marcos, Avenida Arenales 1256, Jesus 
Maria, Apartado 14-0434, Lima, Peru. 
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OXYBELIS FULGIDUS . VENEZUELA: ZULIA: Novito, 
Comunidad Yukpa del Callon del Rio Negro, Sierra de Peri* 
Municipio Machiques de Perija., 600 m. 10 October 1999. Jose 
Oviedo. Museo de Biologia de la Universidad del Zulia, Maracaibo 
(MBLUZ R-452; 3 photographs B-R452 a—c, same individual). 
Verified by Luis Fernando Navarrete and Juan Carlos Lopez 
Johnston. Previous authors (Roze 1966, La Taxonomia y 
Zoogeografia de los Ofidios de Venezuela. Ediciones de la 
Biblioteca, Universidad Central de Venezuela, Caracas; Lancini 
1979, Serpientes de Venezuela. Armitano Ed. Caracas; Lancini 
and Kornacker 1986, Die Schlangen von Venezuela. Verlag 
Armitano, Caracas) mentioned the occurrence of this species only 
to the east and north of Venezuela. The present finding of 0. 
fulgidus from Peirija region confirms its ocurrence in western 
Venezuela and extends the known range 800 km NW from 
previously published sites. 

Submitted by TITO BARROS and RAFAEL PIRELA, Museo 
de Biologia de la Universidad del Zulia (MBLUZ), Apartado Postal 
526, Facultad de Ciencias, Departamento de Biologia, Grano de 
Oro, Maracaibo, Estado Zulia, Venezuela. 

OXYRHOPUS RHOMBIFER RHOMBIFER. BRAZIL: BA-
HIA: Lencois (12°34'S 41°23'W). January—February 1999. M. A. 
de Freitas. Colecdo Zoologica Gregorio Bondar of the Centro de 
Pesquisas do Cacau/CEPLAC (CZGB 8853). Verified by Otavio 
Augusto Vuolo Marques. First record for state of Bahia and north-
eastern Brazil; subspecies was previously recorded from "provincia 
de Buenos Aires to east of Rio Parana. in Argentina and Uruguai; 
north to southern Minas Gerais and Rio de Janeiro, Brazil" (Pe-
ters and Orejas-Miranda 1970, Bull. U. S. Nat. Mus. 297: 235). 

Submitted by ANTONIO JORGE SUZART ARGOLO, 
Universidade Estadual de Santa Cruz-UESC, Km 16 Rodovia 
Ilheus-Itabuna, 45650-000, Ilheus, Bahia, Brazil (e-mail: 
ajargolo@hotmail.com)  and MARCO ANTONIO DE FREITAS, 
Universidade Estadual de Feira de Santana-UEFS, Avenida 
Universitaria Km 03, BR 116, 44031-460, Feira de Santana, Ba-
hia, Brazil (e-mail: sapirang  @lognet.com.br). 

PROSYMNA RUSPOLII KINIENSIS. TANZANIA: Arusha Re-
gion: Samaria, near Kilimanjaro National Airport, 3°28'S, 37°05'E. 
January 1998. Joseph Beraducci. University of Copenhagen 
(ZMUC R602327). Verified by Jens Bodtker Rasmussen (follow-
ing Broadley 1980, Occas. Pap. Natl. Mus. Rhodesia B. Nat. Sci. 
6[7]:481-556). First record from Tanzania. Previously known from 
Kenya (Broadley, op. cit.). This new record is situated ca. 175 km 
to the south of Sultan Hamud, the closest known locality in Kenya 
(Broadley, op. cit.). 

Submitted by PETER GRAVLUND, The Zoological Museum, 
Vertebrate Department, Herpetological Section, University of 
Copenhagen, Universitetsparken 15, DK-2100, Copenhagen, Den-
mark. 

RHINOBOTHRYUM LENTIGINOSUM. (Amazon Banded 
Snake). PERU: DEPARTAMENTO UCAYALI: Provincia Atalaya: 
Bolognesi (10°06S, 73°49'W, 230 m elev.). 29 January 1999. E. 
Lehr. Museo de Historia Natural de San Marcos (MHNSM 20006). 
Verified by Javier Icochea. First record for state of Ucayali (Carrillo 
de Espinoza and Icochea 1995, Publ. Mus. Hist. Nat. UNMSM 
[A] 49:1-27). 

Submitted by EDGAR LEHR, Forschungsinstitut and 
Naturmuseum Senckenberg, Sektion Herpetologie. 
Senckenberganlage 25, D-60325 Frankfurt a. M., Germany (e-mail -
elehr@ sng.uni-frankfurt.de ), and CESAR AGUILAR, Museo de 
Historia Natural, Departamento de Herpetologia, Universidad 
Nacional Mayor de San Marcos, Avenida Arenales 1256, Jesus 
Maria, Apartado 14-0434, Lima, Peru. 

SISTRURUS CATENATUS EDWARDSH (Desert Massasauga). 
USA: NEW MEXICO: HIDALGO Co: DOR, 1.6 km S (by road) 
Rodeo on Rt. 80. 18 July 1967. Manny Rubio. AMNH R107537. 
Verified by Harry W. Greene. County record (Degenhardt et al. 
1996, Amphibians and Reptiles of New Mexico. Univ. New Mexico 
Press, Albuquerque. 431 pp). The AMNH catalog lists the collec-
tion locality of this specimen as Cochise County, Arizona. How-
ever, the field tag on the specimen reads "Cochise Cty, Arizona & 
Hidalgo Cty, N.M." on one side and "1 mile south of Rodeo on 80 
on Arizona-New Mexico border" on the other side (L. Ford, pers. 
comm ) The collector's (MR) field notes from this period indi-
cate he regularly recorded distances to the nearest 0.1 mile. Trav-
eling on Rt. 80, the southern edge of the town of Rodeo is 2.7 km 
(1.7 miles) NNE of the Arizona-New Mexico border. This places 
the specimen 1.1 km NNE of the Arizona-New Mexico border. 
Thus, we recommend reassignment of this specimen to Hidalgo 
County, New Mexico. Conversion of desert grassland to desert 
scrub has probably led to severe population decline or extirpation 
at this site, although the species persists in reasonable densities in 
a relictual tobosa grassland ca. 50 km to the southwest. 

Submitted by ANDREW T. HOLYCROSS, Department of Bi-
ology, Arizona State University, Tempe, Arizona 85287-1501, 
USA, and MANNY RUBIO, 1665 DeFoor Avenue, Atlanta, Geor-
gia 30318, USA. 

SISTRURUS MILIARIUS MILIARIUS (Carolina Pigmy Rattle-
snake). USA: GEORGIA: HALL Co: Cagle Mill Road, 2.6 km 
WSW Lula. 4 September 1995. Rob Wainberg. Georgia Museum 
of Natural History (GMNH 44320). Verified by M. E. McGhee. 
First county record and only the fourth documented Georgia record 
for this species outside of the Coastal Plain (Williamson and Moulis 
1994, Savannah Sci. Mus. Publ. 3:1-712). 

Submitted by ROB WAINBERG and CARLOS CAMP, Biol-
ogy Department, Piedmont College, Demorest, Georgia 30535, 
USA, and JOHN B. JENSEN, Georgia Department of Natural 
Resources, Nongame-Endangered Wildlife Program, 116 Rum 
Creek Drive, Forsyth, Georgia 31029, USA. 

SPILOTES PULLATUS (Tigra Cazadora, Tropical Rat Snake). 
VENEZUELA: ESTADO MERIDA: Municipio Antonio Pinto 
Salinas: 1 km N Santa Cruz de Mora (8°23'50"N, 71°38'30"W). 
24 July 1985. Collector unknown, but catalogued data indicates 
"Proyecto Uribante-Caparo." Coleccion de Vertebrados de la Uni-
versidad de Los Andes (CVULA) IV-3878. Verified by R. Casado. 
ESTADO TRUJILLO: Municipio Rafael Rangel: Isnotil (9°22'N, 
70°42W). No date. J. L. Portillo. CVULA IV-5683. Verified by L. 
F. Esqueda. Santa Cruz de Mora is the westernmost locality for 
the species in the country, besides one record about 75 km to the 
west in the state of Zulia. Isnotil lies about 250 km SW of the 
northernmost known collecting localities in the state of Falcon. 
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Both records constitute the first Venezuelan Andean documented 
records for this species (Roze 1966, La Taxonomia y Zoogeografia 
de los Ofidios de Venezuela: 217; Lancini 1986, Serpientes de 
Venezuela: 157; Lancini and Kornacker 1989, Die Schlangen von 
Venezuela: 229). 

Submitted by ENRIQUE LA MARCA, Laboratorio de 
Biogeograffa, Escuela de Geografia, Facultad de Ciencias 
Forestales y Ambientales, Universidad de Los Andes, Apartado 
Postal 116, Merida 5101-A, Venezuela (e-mail: 
lamarca57@cantv.net),  and PASCUAL SORIANO, Laboratorio 
de Ecologla Animal-A, Departamento de Biologia, Facultad de 
Ciencias, Universidad de Los Andes, Merida, Venezuela (e-mail: 
pascual@ciens.ula.ve).  

TELESCOPUS OBTUSUS (Large-eyed Cat Snake). TANZANIA: 
Arusha Region (two localities): Samaria, near Kilimanjaro Inter-
national Airport, 3°28'S, 37°05'E; Lolkisale, ca. 50 km SW Arusha 
city, 3°46'00"S, 36°24'00"E. January 1998. Joseph Beraducci. Zoo-
logical Museum, University of Copenhagen (Samaria ZMUC 
R631350, R631352; Lolkisale ZMUC R631351). Verified by Jens 
Bodtker Rasmussen (following Broadley 1994, J.. African Zool. 
108:[2]). First records from Tanzania. Previously known from 
Sudan, Ethiopia, Eritrea, Somalia, and Kenya. These new records 
are situated 350 km (Samaria) and 450 km (Lolkisale) to the west 
of the nearest record from Malindi, Kenya (Spawls 1978, J. East 
African Nat. Hist. Soc. Mus. 31:167). 

Submitted by PETER GRAVLUND, The Zoological Museum, 
Vertebrate Department, Herpetological Section, University of 
Copenhagen, Universitetsparken 15, DK-2100, Copenhagen, Den-
mark. 

THAMNOPHIS RADIX. (Plains Garter Snake). USA: KANSAS: 
GREENWOOD Co: NE 1/4 Sec. 22, T23S, R8E. 24 September 1999. 
Steven L. Adams, Kelly J. Irwin, and Joseph T. Collins. KU 289049. 
Verified by Steven L. Adams. DOR adult. New county record; 
most southeastern record in the state (Collins 1993, Amphibians 
and Reptiles in Kansas. Third ed. Univ. Press of Kansas, Lawrence. 
xx + 397 pp.). 

Submitted by KELLY J. IRWIN, 1618 Davis Creek Road, 
Seneca, South Carolina 29678, USA (e-mail: lkirwin@  
clemson.edu) and JOSEPH T. COLLINS, Kansas Biological 
Survey, 2041 Constant Avenue, Lawrence, Kansas 66047, USA 
(e-mail: jcollins  @ ukans.edu ). 

TRIMORPHODON BISCUTATUS (Lyre Snake, Codorniz). 
MEXICO: BAJA CALIFORNIA SUR: Sierra Vizcalno, Rancho 
San Jose de Castro, 27°32'20.3"N, 114°28'18.7"W. 16 September 
1999. Bradford D. Hollingsworth. Verified by L. Lee Grismer. 
LACM-PC 1333. A single juvenile (SVL = 212) was observed at 
night (2030 h). The most recent herpetofaunal account of the re-
gion (Grismer et al. 1994, Bull. So. California Acad. Sci. 93:45-
80) reports Trimorphodon biscutatus from the Sierra Santa Clara, 
located 85 km to the SE. 

Submitted by BRADFORD D. HOLLINGSWORTH, Depart-
ment of Herpetology, San Diego Natural History Museum, P.O. 
Box 121390, San Diego, California 92112-1390, USA, and PA-
TRICIA GALINA-TESSARO, ARADIT CASTELLANOS-
VERA, and ABELINO COTA, Centro de Investigaciones Bio- 

logicas del Noroeste, S.C., Km 0.5 El Conchalito, A.P. 128, C.P. 
23000, La Paz, Baja California Sur, Mexico. 

VIRGINIA VALERIAE (Smooth Earth Snake). USA: TEXAS: 
ANGELINA Co: found under a very decayed hardwood log 50 m 
from the W shore of Kurth Lake, ca. 1600 m east of Rt. 59 and 800 
m south of the Angelina River. 28 October 1999. Daniel Saenz 
(SFAVM 4898). Verified by Michael B. Keck. New county record 
(Dixon 1987, Amphibians and Reptiles of Texas, Texas A&M Press, 
College Station. 434 pp.). 

Submitted by DANIEL SAENZ, Wildlife Habitat and Silvicul-
ture Laboratory, Southern Research Station, USDA Forest Ser-
vice, Nacogdoches, Texas 75962, USA, and KRISTEN A. BAUM, 
Department of Entomology, Texas A&M University, College Sta-
tion, Texas 77843, USA. 

Grass Snake (Natrix natrix) preying on a Common Frog (Rana 
temporaria). Illustration by P. A. Benson. 
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BOOK REVIEWS 

Herpetological Review, 2000,31(1), 59-60. 
10 2000 by Society for the Study of Amphibians and Reptiles 

Tadpoles. The Biology of Anuran Larvae, edited by Roy W. 
McDiarmid and Ronald Altig. 1999. University of Chicago Press, 
Chicago, Illinois. xvi + 444 pp. Hardcover. US $70. ISBN 0-226-
55762-6. 

ALAN CHANNING 
Zoology Department, University of the Western Cape 

Private Bag X17, Bellville, 7535, South Africa 
e-mail: achanning@  uwc.ac.za  

The increasing number of workers in the field of tadpole biol-
ogy will receive this long-awaited book with joy. Here, at last, is a 
specialist publication, written by a team of 14 international ex-
perts, that both provides a review of basic information, and indi-
cates directions requiring further attention. 

The book radiates the humor and easy-going nature of the edi-
tors, while remaining an accurate scientific publication. It is di-
vided into 12 chapters, a useful glossary, 69 pages of literature 
cited, and indices of authors, subjects, and taxonomy. Each chap-
ter is complete and could serve as a core text in a course on am-
phibian larvae, and will no doubt become required reading for 
these and related vertebrate biology courses. 

The introductory chapter by Roy W. McDiarmid and Ronald 
Altig gives an overview of what a tadpole is, including the mean-
ing of the word 'tadpole' (Middle English for 'the toad that seems 
all head'). It also reviews tadpoles as research subjects and pro-
vides a brief but thoughtful overview of research on tadpoles from 
the earliest description by Gesner through the modern contribu-
tions of North Americans, Europeans, and regional workers in other 
parts of the world. 

Tadpole researchers use a variety of special methods that allow 
them to capture, preserve, and photograph their study organisms. 
Chapter 2 by McDiarmid and Altig starts with a review of staging 
– the sequence of appearance of developmental landmarks that 
enables comparisons to be made. They discuss problems and sug-
gest methods of fixation and observation, including a range of 
methods for looking at mouthparts. They offer a number of useful 
suggestions for illustrating tadpoles, both preserved and live, and 
conclude with a discussion on rearing the larvae. A table of 
ecomorphological diversity summarizes much of what is known. 

The third chapter, on body plan development and morphology 
by Altig and McDiarmid, is significant as it proposes a standard-
ized terminology. Presently, workers on different continents, or 
publishing in different languages, use a variety of terms. This book 
should rapidly become the standard work on tadpoles, and I be-
lieve that the authors will succeed in their desire to simplify the 
confusing and often contradictory terms available. They go on to 
discuss the morphology and ontogeny of the major tadpole com-
ponents. The micrographs and useful explanatory diagrams will 
enable even a beginner to appreciate the subtle differences in, for 
example, the position of the vent tube relative to the fin. I was 
somewhat disconcerted to find that the tadpoles were drawn in-
verted, with the lower fin at the top of the illustration (Fig 3.5). 

However, I guess this was Altig and McDiarmid's way of testing 
the reader! The discussion of the oral apparatus terminology is 
critical, as this is an area of little agreement in the literature. They 
present numerous examples to illustrate the discussion and this 
chapter will surely serve as a baseline for future tadpole descrip-
tions. 

David Cannatella's fourth chapter on cranial and axial muscu-
loskeletal architecture starts with a discussion of the early devel-
opmental morphology of tadpoles. It covers the skeleton and 
muscles of the chondrocranium, jaws, hyobranchium, and trunk. 
The information was derived from taxa as diverse as Rana 
temporaria and Xenopus laevis, reflecting the patchy coverage of 
detailed studies. A table summarizing the literature on tadpole 
chondrocrania, muscles, and gill apparatus is provided, and will 
be useful as a starting point for those entering this field. The de-
tailed, well-labeled drawings, of both skeleton and muscles, will 
be of immense help for students. After the anatomy is discussed, 
Cannatella moves on to explore how the elements are involved in 
locomotion, gill irrigation, and jaw movement. The interplay be-
tween feeding and gill irrigation is discussed and illustrated with 
simple diagrams. All those interested in tadpoles will be aware of 
Orton's four tadpole types. The chapter concludes with an exami-
nation of the relationships of these types in terms of previous mis-
interpretation of larval anatomy and function, in a phylogenetic 
context. Cannatella suggests that retaining Orton's categories will 
only hinder our understanding, as the types are not homogenous. 

Chapter 5, on the anatomy of the viscera and endocrines, is writ-
ten by Bruno Viertel and Susanne Richter. Like the previous chap-
ter, the information is based on studies from only a few genera, 
typically Rana, Bufo, and Xenopus. The authors carefully elabo-
rate the origins, anatomy, function, and where known, the changes 
at metamorphosis. The circulatory, respiratory, digestive, urogeni-
tal, and endocrine systems are discussed. These are explained us-
ing clear drawings and micrographs. 

Michael J. Lannoo considers the tadpole nervous system in chap-
ter 6. This addresses the questions of how tadpole nervous sys-
tems function, what changes at metamorphosis, and which tissues 
developed in the tadpole are later used in the adult. Lannoo re-
marks on the variation known in the few taxa that have been stud-
ied so far. Detailed descriptions of the spinal cord, brain, and sen-
sory systems are accompanied by excellent drawings. The litera-
ture is widely reviewed, and this chapter, like the others in the 
book, will serve as a useful synthesis. The summary emphasizes 
that some parts of the tadpole nervous system function only in the 
tadpole, while other parts are important only in the adult. Para-
doxically, some elements are completely changed at metamorpho-
sis, while the majority of neurons do not change at this time. 

Although the 'typical' tadpole is a free-swimming, feeding or-
ganism, the next chapter on endotrophic anurans by Giselle 
Thibaudeau and Ronald Altig sets out to explore and document 
the structure and function of endotrophs—those larvae that obtain 
their food entirely from parental sources, frequently vitellogenic 
yolk. Thibaudeau and Altig start by comparing the development 
of endotrophs, followed by a discussion based on the best known 
example Eleutherodactylus coqui. Anyone who has attempted to 
follow the development of direct-developing species will be 
amazed at the volume of information presented, both on morphol-
ogy and physiology. Because endotrophs are not restricted to open 
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water, they are able to occupy a range of special habitats. The 
evolution of endotrophy is considered in a carefully researched 
section. Endotrophy is compared in many of the lineages in which 
it is known, concluding with speculation on the genetic mecha-
nisms that might have led to the evolution of direct development. 

Frogs have served as model organisms in the study of verte-
brate physiology for over a century. Tadpole physiology is well 
reviewed in chapter 8 by Gordon R. Ultsch, David F. Bradford, 
and Joseph Freda. The importance of respiration in an aquatic tad-
pole that later breathes air as an adult is reviewed in terms of he-
moglobin function, oxygen uptake, gas exchange, carbon dioxide 
elimination, and acid-base balance. Gas exchange turns out to be 
complex in tadpoles, as they may have several sites, like gills, 
skin, and lungs, where it occurs. Tadpoles may live in habitats 
from those covered in ice, to those at more than 40°C in the trop-
ics. Temperature tolerance, behavioral thermoregulation, and a host 
of related topics are reviewed. Many of the interesting examples 
presented encourage the reader to consult the list of cited litera-
ture. Some species are gregarious, and the relationship of ther-
moregulation and aggregation behavior is reviewed. Tadpole os-
moregulation is incompletely known, but nevertheless the current 
state of knowledge is presented and the reader is pointed to ques-
tions that still need to be answered. 

Tadpoles do not concern themselves with sex. Chapter 9 by Karin 
vS. Hoff, Andrew R. Blaustein, Roy W. McDiarmid, and Ronald 
Altig covers other behaviors associated with development, growth, 
and survival to metamorphosis. Tadpole behavior is not well stud-
ied—in fact many tadpoles in some parts of the world have never 
been seen. This chapter reviews the behaviors associated with gen-
eral maintenance (feeding, respiration, thermoregulation, and lo-
comotion), dispersion and within-species interactions (habitat se-
lection, social interactions, kin recognition, and kin association), 
and sensory abilities and learning (vision, cutaneous senses, and 
chemical communication). In this very detailed chapter the au-
thors review a wide range of studies and present a balanced inter-
pretation. One example will suffice: The confusion in the litera-
ture from 1929 when Vincent Wager speculated on the maternal 
behavior of the African Hemisus marmoratus, has been perpetu-
ated in every review until recently. Finally a correction published 
by Van Dijk in 1985, followed by field observations by M.-O. 
Rodel and others in West Africa put the matter to rest. This mess 
of inaccuracies is carefully documented and set straight. 

Ross A. Alford contributed chapter 10 on tadpole ecology. This 
reviews the literature concerning tadpole habitats and communi-
ties (general features, resource use, and effect on resources), 
growth, development and survival, interactions with predators and 
competitors, and composition and ecology of species assemblages 
(density and resource use, field studies, effects of environmental 
uncertainty). The extensive experimental literature is reviewed and 
a balanced synthesis results that will be valuable to anyone enter-
ing the field of amphibian larval ecology. Tadpoles are widely used 
as model systems as they can be easily manipulated, and Alford 
concludes with a discussion of areas in need of further investiga-
tion. 

Most aspects of the tadpole are covered in some detail in previ-
ous chapters, and Reid N. Harris is concerned in chapter 11 with 
the evolution of the complex anuran life cycle. Why have a tad-
pole stage? Harris approaches this by looking at the tadpole stage  

as an adaptation, examining growth and metamorphosis, and re-
viewing what is known of the ecological genetics of larval traits. 
The origin and maintenance of a complex life cycle are carefully 
reviewed. Harris argues that the tadpole is specialized for growth, 
but notes that several areas require further work. 

The final chapter on diversity, another by Altig and McDiarmid, 
offers a list of pertinent literature with an indication of the pres-
ence of keys, a list of previously misidentified tadpoles in the lit-
erature, and a condensed summary of all known tadpoles. This 
consists of abbreviated information on numbers of taxa, geographic 
range, ecomorphological guild, mouthpart details, morphology, and 
a drawing of a representative morphotype. This summary will 
surely encourage new students into the study of tadpole diversity. 

The last 100 or so pages of the book are taken up by a glossary, 
literature list, and indices. The glossary explains terminology and 
also indicates alternative accepted and unaccepted terms. This 
book will be a valuable addition to the library of everyone inter-
ested in amphibians. As tadpoles are useful model systems, I am 
sure it will become part of the core literature for all vertebrate 
biologists. 

The book starts with a quote by Kermit the Frog, and I use this 
opportunity to mis-quote Kermit in conclusion: "When I was a 
young tadpole growing up back in the swamps, I never imagined 
that I would one day be discussed by such an outstanding group of 
scholars." 

Herpetological Review. 2000, 31(1), 60-61. 
0 2000 by Society for the Study of Amphibians and Reptiles 

Los Coquis de Puerto Rico: Su Historia Natural y Conser-
vacion. [The Eleutherodactylus of Puerto Rico: Their Natural 
History and Conservation], by Rafael L. Joglar. 1999. Editorial 
de la Universidad de Puerto Rico (San Juan, Puerto Rico, 00931-
3360, USA; fax 787-751-8785). 232 pp. Hardcover. US $34.95 + 
postage. ISBN 0-8477-0332-0. 

RAFAEL 0. DE Si 
Department of Biology, University of Richmond 

Richmond, Virginia 23173, USA 
e-mail: rdesa@richmond.edu  

As the title indicates, this well-illustrated (115 photographs and 
76 illustrations) book summarizes the current knowledge about 
the natural history of the 16 species of Eleutherodactylus inhabiting 
Puerto Rico. The book consists of eight chapters (including the 
epilogue) and it is clearly stated that it was written to serve both 
the scientific community and the nonspecialist reader. The goal of 
bridging these two audiences is ambitious and usually difficult; 
however, the book has probably accomplished this goal. The 
technical reader, i.e., students and professional herpetologists, will 
find a good summary of data and enough information to continue 
reading with interest. On the other hand, the nonspecialist reader 
will not be overwhelmed with technicalities and terminology 
beyond their reach. Indeed, it is the clear writing for a general 
audience that gives this book strength; furthermore, this will make 
the book a good general reference. The latter is important because 
this anticipated wide use could influence, for years to come, the 
general public and their approach to the island's environmental 
and conservation problems. 
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Chapter 1 serves as an introduction not only to the "world of 
coqui frogs" but to amphibians in general. The next three chapters 
represent species accounts for each of the Puerto Rican species of 
Eleutherodactylus. These accounts are most extensive for two 
species, E. coqui (Common Coqui, chapter 2) and E. cooki (Guajon 
or Puerto Rican Demon, chapter 3), the remaining 14 species of 
Eleutherodactylus are included in chapter 4. The more extensive 
focus on E. coqui and E. cooki probably results from the author's 
personal experience and the fact that more information has been 
accumulated over the years for these two taxa. However, all species 
accounts include a species description providing details of size, 
coloration, and morphology. References are given to additional 
illustrations of these species, and similar species are noted. 
Following the species descriptions are brief sections on distribution 
(with clearly-plotted maps) and natural history. The latter consists 
of data on habitat, behavior, reproduction, call characteristics, egg 
clutches, development, and other topics. The information on natural 
history is not uniform across taxa due to a lack of relevant data for 
several species. The gaps evident from these accounts could serve 
to guide students in the directions needed to further our knowledge 
of the basic biology of these species. The penultimate section 
includes recommendations on conservation and a summary of the 
current legal status of each species. I found this to be a unique and 
valuable contribution to the book. In particular it is very informative 
with respect to observed fluctuations in species populations, past 
conservation efforts, and responses to these efforts (mostly none!). 
Each species account ends with a brief section on systematics and 
nomenclatural history that will be of interest to the technical reader. 

The remaining half of the book (chapters 5-7) is an overview of 
the ongoing research efforts to understand the biology of 
Eleutherodactylus species in Puerto Rico. Chapters 5 and 6, 
especially, present a variety of information collected by the author's 
research team over the last decade on species ecology, behavior, 
demography, conservation, and the effect of natural events (such 
as Hurricane Hugo) on natural populations. Although the data in 
these chapters may be of more interest to professional 
herpetologists and conservationists, it is presented clearly and 
should also be accessible to the non-specialist reader. 

The final chapter, the epilogue, focuses on presenting the 
nonspecialist reader with an overview of the current environmental 
crisis and the responsibility that humans have in this crisis. This 
effort to educate the public is important and should never be 
dismissed or ignored. 

A shortfall of the book is the lack of dichotomous keys to identify 
the species of Eleutherodacytlus. We are told at the beginning that 
this lack is a conscious effort to avoid the collection and handling 
of Eleutherodactylus for non-scientific or educational purposes. 
However, dichotomous keys would be a useful addition for the 
professional audience. Furthermore, if the idea is to protect critical 
populations and species, then I see a much greater danger in 
providing distributions maps with detailed plotting of previous 
collections. 

In summary, the book is a welcome addition that brings together 
a good mixture of new data on the biology of Puerto Rican 
Eleutherodactylus and summary accounts of the status of each 
species. The book will be an excellent addition to the library of 
any professional or non-specialist reader interested in Puerto Rican 
frogs and natural history. 
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The Amphibians and Reptiles of Nicaragua: A Distributional 
Checklist with Keys, by Gunther Kohler. 1999. Courier 
Forschungsinstitut Senckenberg 213, 121 pp, with 10 plates. 
(available from Senckenbergische Natuforschende Gesellschaft, 
Schriftentausch, Senckenberganlage 25, D-6025 Frankfut am Main, 
Germany). Softcover, DM 55 (approx. US $29.00). ISBN 3-
929907-55-0. 

JOSEPH R. MENDELSON HI 
Department of Biology, Utah State University, 

Logan, Utah 84322-5305, USA 
e-mail: sapo@biology.usu.edu  

Nicaragua is the largest country in Central America and has the 
most poorly documented herpetofauna in the region. Although 
distributional records for some species in the country have appeared 
in taxon-specific monographs (e.g., Duellman 1970; Myers 1974), 
the only reasonably comprehensive work for this country is Villa's 
(1972a) book on amphibians—which is difficult to locate. 
Consequently, for a country as poorly studied as Nicaragua, any 
work such as this new book by Gunther Kohler is likely to be of 
significance to researchers with interests in Middle America. 

This book contains brief species accounts for 227 species of 
amphibians and reptiles known (or suspected) to occur in the 
country. Each account contains basic taxonomic information, a 
partial synonymy, general distributional information, and locality 
data taken from the literature and from specimens examined by 
the author. Subspecies are not considered in this work, but do appear 
in the taxonomic synonymies. Keys are presented for the genera 
in each order, and for each genus with more than one species 
occurring in Nicaragua. Dot maps are presented for most species 
and Kohler has carefully used different symbols to indicate locality 
records based on museum specimens, sight records, and unverified 
records taken from the literature. Numerous line drawings are used 
to illustrate specific morphological features mentioned in the keys. 
The plates contain photographs of general habitat types and 54 
species photographed in life. A brief Introduction includes a 
checklist and list of taxa with type localities in Nicaragua. 

The book is generally well typeset, organized, and easy to use. 
One apparent typesetting error (p. 71) appears to present a species 
account for the subspecies Elaphe flavirufa pardalina, when in 
fact it is simply an entry in the synonymy. The random taxonomic 
coverage of species illustrated in photographs suggests that the 
author used simply whatever was available. Nevertheless, the 
quality of the photographs ranges from good to excellent. The line 
drawings generally do an adequate job of illustrating the 
morphological details mentioned in the keys, but those for the 
squamate species are of generally much higher quality than those 
for the amphibians. At least one line drawing (fig. 104, showing 
details of squamation of Geophis spp.) is not referenced in the text 
and the details shown in figure do not appear in any key; it is not 
clear why this figure was included. My copy included a few small 
areas of poor print reproduction, but none so large that any passage 
was unusable. The maps are clear and well reproduced, but it would 
have been quite useful to include a map in the Introduction showing 
the names of the political departments. The writing is generally 
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good, with few instances of poor grammar or punctuation. One 
misspelling had "Slovinski" instead of "Slowinski" and one lapsus 
had "Atlantida Norte" instead of "Atlantic° Norte." In all cases, 
however, the sense of the text is clear and overall the book is quite 
readable. 

In any work involving taxonomy of so many species, the author 
has difficult choices to make regarding which taxonomic treatments 
to follow—knowing full well that everyone cannot be pleased. 
Nevertheless, the author owes the reader a few statements regarding 
the criteria used in selecting the taxonomy presented; Kohler does 
not present any such criteria. Consequently we see relatively 
uninformative, if traditional, taxa such as Iguanidae rather than 
Phrynosomatidae, Polychrotidae, etc.... used throughout the book. 
Generic allocations are inconsistent with respect to recent literature, 
as we see Celestus retained instead Diploglossus, and Pliocercus 
retained in favor over Urotheca, while other recent generic 
reallocations (e.g., Cerrophidion and Atropoides) have been 
adopted. The dipsadine taxon sartorii is referred inconsistently to 
Sibon and Tropidodipsas in the key, map, map legend, and species 
account. 

The bulk of Kohler's work here—and potentially its most 
valuable contribution—is found in the checklist and distributional 
data presented in the maps. However, while Kohler acknowledges 
eight major museums for access to specimens and records in their 
collection, we see that nearly every museum record indicated here 
came from only two collections (The University of Kansas and 
the Senckenberg Museum). Consequently, I found gaps in 
distributional data representing specimens I know to exist in, for 
example, the American Museum of Natural History. Simply put, a 
week of work in a major herpetological collection will render this 
book outdated. This is regrettable because it is my opinion that a 
work such as this should summarize all of the existing data, in 
hopes that it will eventually become outdated as new information 
is generated by field work. Even more distressing is that a number 
of records from the scant literature on the Nicaraguan fauna have 
been apparently overlooked. For example, Agalychnis callidryas 
and Hyla phlebodes have both been reported from the Corn Islands 
(Barbour and Loveridge 1929; Villa 1972b) as have Micrurus 
nigrocinctus and Elaphe flavirufa (Dowling 1952; Roze 1967; Villa 
1972c); the latter three species are represented by specimens at 
AMNH. The paper by Roze was cited by Kohler, but those by 
Barbour and Loveridge, Villa, and Dowling were not referenced 
in this book. 

In the Introduction, Kohler discusses five species that are likely 
to occur in Nicaragua but have yet to be found there (e.g., Anotheca 
spinosa); these species are rightfully included in the keys and 
species accounts. Another ten species, that have appeared on 
previous checklists for the country, but for which voucher 
specimens are lacking, are excluded because they are deemed "less 
likely to be found in Nicaragua." However, the rationale for 
excluding these latter species is only given in three cases; the 
remainder are dismissed without comment. Despite these special-
case species, several others appear in species accounts for which 
there evidently are no records from the country (e.g., Anomolepis 
mexicanus, Nothopsis rugosus, Pelamis platurus, and all of the 
sea turtles). It is not clear why these were treated differently than 
the other species for which there are no records. Kohler has 
included these in the Nicaraguan fauna without any apparent data,  

justification, or commentary. Another species, Sibon longifrenis, 
also lacks any records from Nicaragua, but is included based on 
reasonable inference from specimens from Costa Rica. In any case, 
Kohler has been inconsistent with regards to his criteria for 
including or excluding species of questionable status for the 
country. 

A particularly disturbing aspect of this book is that information 
from the literature has been presented without properly crediting 
the original source. In the Introduction Kohler states that the 
"....keys were modified from important works on the neotropical 
herpetofauna such as..." and he goes on to list ten citations. Major 
monographs by Myers (1974) and Duellman (1970) do not appear 
in this list even though it is clear that information from these works 
was used in preparing the keys. For example, Kohler's key to 
species of Rhadinaea contains data from scale counts that were 
clearly taken directly from Tables 6, 11, and 16 in Myers (1974). 
Each key in this book should have been clearly labeled as having 
been modified from the specific source. It is not appropriate to 
simply give broadscale—and incomplete—credit to "major works 
in neotropical herpetology." Other examples of this problem appear 
in each species account, where information regarding the 
geographic distribution of each species appears to have been taken 
in many cases directly from Peters et al. (1986), but without credit 
to these authors. In other cases, the original, uncredited source is 
not at all evident. For example, Kohler stated that Eleutherodactylus 
bransfordi ranges from "Southeastern Nicaragua to central 
Panama." This is rather detailed information, yet the source of 
this information is not credited. Because Kohler did not examine 
any specimens of this species, we cannot attribute this information 
to his own efforts. 

I detected no real errors in this work, but I did find a number of 
omissions with respect to information that exists in museums and 
in the literature. Nonetheless, this book does represent a nicely 
prepared, conservative summary of information regarding the 
herpetofauna of Nicaragua and therefore will likely be of great 
use to researchers working in that region. 
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Amphibians and Reptiles of Northern Guatemala, 
the Yucatan, and Belize 
By Jonathan A. Campbell 

Ranging from the enormous and potentially dangerous to the tiny 
and secretive, about 160 species are illustrated and profiled in the 
first field guide to the reptiles and amphibians of this diverse 
region of Central America. This guide is designed for scientists, 
tourists and armchair travelers. It includes frogs, toads, salaman-
ders, caecilians, turtles, lizards, crocodiles and snakes; notes on 
where to look for the animals; folklore and adventures; four 
decades of Campbell's own observations; and English and Spanish 
identification keys. 
400 pages, 176 color and 11 b&w illustrations, maps, glossary, 7 x 10. 
$100.00 Hardcover 
$29.95 Paper 

By Jonathan A. Campbell 

The Garter Snakes 
Evolution and Ecology 
By Douglas A. Rossman, Neil B. Ford, and 
Richard A. Seigel 

All 30 recognized species of garter snakes are examined 
in this first comprehensive review of the genus Thamnophis 
in nearly ninety years. The book includes a modern key to 

all species and for each 
species, color plates and sum- 

/ maries of the systematics and 
natural history. It details each 
species' habitat, distribution, 
preferred diet, reproductive 
and population biologies, and 
captive maintenance, conclud-
ing with a discussion of con-
servation concerns. Written by 
the world's leading authori-
ties, this appealing book will 
be highly useful not only to 
herpetologists but also to con-
servationists, ecologists, pet 
owners, and others interested 
in natural history. 

"Garter snakes! And more garter snakes! . . . This keystone 
coverage . . . will set the herpetological standard for works of 
this type."—J. Whitfield Gibbons, University of Georgia 
268 pages, 88 color and 31 b&w illustrations, 28 maps, glos-

sary, index, 7 x 10. $65.00 Hardcover 

Animal Behavior 
General Editor: Timothy Halliday 

How do birds navigate? Why 
do bees dance? How do sea 
anemones fight? Written by a 
team of international experts, 
this beautiful book is packed 
with examples of the activities of 
all types of animals—mammals, 
birds, reptiles, insects and fish—
as they find shelter and food, 
attract a mate, care for their 
young, defend themselves, navi-
gate, and survive the many chal-
lenges of life. The relationships 
animals have with other ani-
mals—food, friend, or foe—are 
a major element in their activities. Animals' behavior is 
important to the earth's ecological balance, and thus a key to 
the vitality of the planet. 
144 pages, 251 color plates, 22 b&w illustrations, 8g x 11. 
$19.95 Hardcover 
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