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GYMNOPHIONA — CAECILIANS

DERMOPHIS GLANDULOSUS (San Isidro Caecilian). PREDA-
TION. Snakes are considered the main predators of caecilians 
(Duellman and Trueb 1994. Biology of Amphibians. Johns Hop-
kins University Press, Maryland. 670 pp.; Kupfer et al. 2003. Am-
phibia-Reptilia 24:212–215). Moreover, Pérez-Santos and Moreno 
(1988. Ofidios de Colombia. Museo Regionale di Scienze Naturali 
Torino, Monografia VI. 497 pp.) suggested that some species of 
coral snakes, such as Micrurus nigrocinctus, M. spixii, and M. 
lemniscatus, frequently include caecilians in their diets. At 1045 h 
on 24 July 2009, an adult Micrurus multifasciatus (Many-banded 
Coral Snake) was found preying upon a Dermophis glandulo-
sus (MVUP 2307; total length = 331 mm). The observation took 
place on the trail to Cerro Brewster, located within the Parque 
Nacional Chagres, Panamá, Panamá (9.32053°N, 79.28876°W, 
datum WGS84; elev. ~800 m), which has vegetation typical of a 
submontane tropical forest. The Micrurus multifasciatus was 
photographed with the caecilian and released. The specimen of 
D. glandulosus showed signs of bites in the neck and nuchal re-
gion. This is the second record of predation on D. glandulosus by 
a coral snake (the first report was predation by Micrurus alleni; 
Arias and Chaves 2013. Herpetol. Rev. 44:657–658) and the first 
report of this species in the diet of M. multifasciatus.

We thank the Fundación Parque Nacional Chagres for 
providing funding for the fieldwork and the Autoridad Nacional 
del Ambiente for providing the appropriate permissions.
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CAUDATA — SALAMANDERS

AMBYSTOMA VELASCI (Plateau Tiger Salamander). PREDA-
TION. Ambystoma velasci is distributed in the Mexican states of 
Nuevo Leon on the east and Chihuahua on the west, southward to 
the Transvocanic Belt, and from Colima to Veracruz (Lemos-Espi-
nal and Dixon 2013. Amphibians and Reptiles of San Luis Potosi. 
Eagle Mountain Publishing, Eagle Mountain, Utah. 300 pp.). At 
1520 h on 26 April 2014, we observed a female Thamnophis cyrtop-
sis (Black-necked Gartersnake; SVL = 59. 2 cm, total length = 76.6 
cm, mass = 115.5 g; body temperature = 29.0°C; UANL 7362) cap-
turing, subduing, and consuming a neotenic A. velasci (Plateau 
Tiger Salamander; SVL = 8.89 cm, total length = 16.90 cm, mass = 
44.03 g; UANL 7409; Fig. 1). The locality was San Jose de Gonzalez, 
Galeana, Nuevo Leon, Mexico (24.47847°N, 100.48846°W, datum 
WGS84; elev. 1846 m). This observation took place on land, very 
close to a permanent water body known as “Alijibes.” The area is a 
microphyllous desert scrubland plant community. Although sala-
manders have been reported in the diet of T. cyrtopsis (Lemos-
Espinal and Dixon 2013, op. cit.; Rossman et al. 1996. The Garter 
Snakes: Evolution and Ecology. University of Oklahoma Press, 
Norman, Oklahoma. 332 pp.), to our knowledge this is the first 
record of A. velasci as prey of T. cyrtopsis. 
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LAZCANO (e-mail: imantodes52@hotmail.com), MANUEL NEVÁREZ- 
DE LOS REYES (e-mail: digitostigma@gmail.com), CARLOS BARRIGA 
VALLEJO (e-mail: cbarrigav@gmail.com), CARLOS AGUILERA (e-mail: 

Fig. 1.  Micrurus multifasciatus captured while preying upon Dermo-
phis gladulosus.

Fig. 1. Thamnophis cyrtopsis consuming a neotenic Ambystoma 
velasci.
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tad de Ciencias Biológicas, Laboratorio de Herpetología, Apartado Postal 
#513, San Nicolás de los Garza, Nuevo León, C.P. 66450, México.

EURCYEA BISLINEATA (Northern Two-lined Salamander). 
LEUCISM. Adult Eurycea bislineata are wide-ranging stream sal-
amanders that are usually distinguishable by two dark dorsolat-
eral lines bordering a broad yellowish mid-dorsal stripe (Conant 
and Collins 1998. A Field Guide to Reptiles and Amphibians of 
Eastern and Central North America, 3rd ed. Houghton Mifflin 
Co., Boston, Massachusetts. 616 pp.). Amelanism, leucism, and 
albinism have been reported in other plethodontids, includ-
ing Plethodon cinereus (Moore and Gilhen 2011. Can. Field Nat. 
125:58–60; Russell et al. 2011. Can. Field Nat. 123:359–362), and 
larval Eurycea cirrigera (Miller and Braswell 2006. Herpetol. Rev. 
37:198). However, to our knowledge leucism has not been report-
ed in a wild adult E. bislineata. 

On 12 July 2014, we collected a leucistic adult E. bislineata 
(SVL = 3.3 cm; Fig. 1) while conducting a survey for salamanders 
along a 30-m stream transect in Nathan Hale State Forest, 
Tolland Co., Connecticut, USA (41.76320833°N, 72.350525°W; 
datum WGS84). The individual exhibited extremely reduced 
pigmentation on the head and body, resulting in a translucent 
appearance. The tail retained some light yellow pigmentation, 
and the eyes were darkly pigmented. The individual was found 
under a rock on a mossy bank of a mostly dry first order stream. 
It was marked using a visible implant elastomer tag and released 
at the capture location according to the study protocol. Of 68 E. 
bislineata collected since sampling began 29 May 2014, this is the 
only abnormally colored individual detected. 

We thank Tracy Rittenhouse for providing helpful comments. 
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EURYCEA LONGICAUDA (Long-tailed Salamander). HABITAT. 
Eurycea longicauda are often found near water, such as pond 
edges or streams, but they are also known to make use of caves 

in many parts of their range (Petranka 1998. Salamanders of 
the United States and Canada. Smithsonian Institution Press, 
Washington, D.C. 587 pp.). Surprisingly, there are relatively few 
observations on how E. longicauda use terrestrial habitat when 
they make moves away from water. Here I report observations of 
habitat use by E. longicauda when they are far from aquatic habi-
tats. In particular, I use observations of their use of cover boards 
placed along an edge between a second-growth deciduous habi-
tat and an abandoned pine plantation habitat to examine activ-
ity in deciduous, mixed coniferous-deciduous, and coniferous 
habitats.

I recorded E. longicauda use of coverboards (pine lumber; 
30.5 × 61.0 cm, 4 cm thick) biweekly from late-March/early-April 
through late-October/early-November from 2003 to 2009. The 
study area consisted of a mixed mesophytic forest (dominant 
species = Acer saccharum) and an abandoned pine (Pinus 
strobus) plantation on the Denison University Biological Reserve, 
Granville, Licking Co., Ohio, USA (40.085367°N, 82.509422°W, 
datum WGS84; elev. 341 m), and is nearly 400 m from the nearest 
surface water. I classified cover board habitat type based on 
the proportion of the five closest trees that were deciduous or 
coniferous (see Grasser and Smith 2014. J. N. Am. Herpetol. 
2014:53–58 for details).

I made a total of 44 observations on E. longicauda over the 
course of the study. Observations of E. longicauda were highest 
in June (13) and July (14), with lower numbers observed in May 
(9), August (6), and September (2), and I never observed E. 
longicauda in March, April, October, or November. I made the 
most observations of E. longicauda in the deciduous habitat (29), 
followed by the mixed habitat (11), and the coniferous habitat 
had the fewest observations (4). However, the distribution of 
observations of salamanders did not differ significantly from 
what would be expected based upon the number of cover boards 
in each habitat (c2 = 2.598, P = 0.273). Previous descriptions 
of habitat use by E. longicauda are usually relatively vague. 
For example, several studies refer to these salamanders being 
found under cover objects near ponds or streams (Martof 1955. 
Copeia 1955:166–170; Muchmore 1955. Ohio J. Sci. 55:267–270; 
Holman 1960. Copeia 1960:56–58; Anderson and Martino 1967. 
Herpetologica 23:105–108), on wooded slopes (Wicknick et al. 
2005. Ohio J. Sci. 105:2–7), in forests (Anderson and Martino 
1966, op. cit.), or in areas with vegetation (Gordon 1953. Tulane 
Stud. Zool. 1:55–60). My observations suggest that E. longicauda 
will use cover objects in a variety of wooded habitats at a distance 
from water.

I thank all of the many students who helped check the cover 
boards throughout this long-term study.

GEOFFREY R. SMITH, Department of Biology, Denison University, 
Granville, Ohio 43020, USA; e-mail: smithg@denison.edu.

PLETHODON CHATTAHOOCHEE (Chattahoochee Slimy Sala-
mander). HABITAT. Plethodon chattahoochee is a member of 
the slimy salamander (P. glutinosus) complex as delineated by 
Highton et al. (1989. Univ. Illinois Biol. Monogr. 57:1–78). It is na-
tive to the montane deciduous forests of north-central Georgia 
and extreme southeastern North Carolina. All members of this 
complex are normally found in moist forest-floor habitats, such 
as beneath rocks and logs (Petranka 1998. Salamanders of the 
United States and Canada. Smithsonian Institution Press, Wash-
ington, DC. 587 pp.), as well as in caves (Peck 1974. Nat. Speleol. 
Soc. Bull. 36:7–10), and underneath the bark of standing trees 
(Thigpen et al. 2010. Herpetol. Rev. 41:159–162). All species of 

Fig. 1. Leucistic adult Eurycea bislineata from Tolland Co., Connecti-
cut, USA. 
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Plethodon have direct development and with few exceptions are 
not considered to be tied to aquatic habitats.

At 2030 h on 03 August 2014, we found an adult P. 
chattahoochee perched on top of a small rock in the middle of 
fast-flowing Mulky Creek in Chattahoochee National Forest, 
Union Co., Georgia, USA (34.783838°N, 84.055721°W; datum 
WGS84). The stream was ~5 m wide and ~20 cm deep. We 
encountered the same salamander twice more over the next 2 
h as it moved among different rocks in the stream, seemingly 
following no particular pattern with respect to the banks or 
direction of flow of the stream. At no point did we observe it 
submerged, although it swam capably downstream using its 
tail for lateral undulation when we dislodged it from its perch. 
It is uncertain whether this salamander’s presence in the stream 
was intentional or accidental, but it apparently was not actively 
trying to return to the shore. It is unusual for any member of the 
P. glutinosus complex to be found in such an aquatic habitat.

ANDREW M. DURSO, Department of Biology, Utah State University, 
Logan, Utah 84322, USA (e-mail: amdurso@gmail.com); CYNTHIA M. 
CARTER, Department of Biology, Eastern Illinois University, Charleston, 
Illinois 61920, USA; TODD W. PIERSON, Department of Ecology and Evo-
lutionary Biology, University of Tennessee, Knoxville, Tennesee 37920, USA; 
NATALIA BAYONA, Posgrado en Ciencias del Mar y Limnología, Laborato-
rio de Genética de Organismos Acuáticos, Instituto de Ciencias del Mar y 
Limnología, Ciudad Universitaria, México DF, México.

ANURA — FROGS

AGALYCHNIS DACNICOLOR (Mexican Leaf Treefrog). PREDA-
TION. Agalychnis dacnicolor is a medium-sized tree frog en-
demic to elevations less than 1000 m in the tropical deciduous 
forest of Mexico (Duellman 2001. The Hylid Frogs of Middle 
America, Expanded Edition. Society for the Study of Amphibians 
and Reptiles, Ithaca, New York, 753 pp.). Possible predators of A. 
dacnicolor include snakes of the genera Leptophis, Drymobius 
and Leptodeira; however these observations are not formally 
established in the scientific literature. At 2024 h on 16 Novem-
ber 2011, in the remnants of a temporary pool formed during 
the wet season (18.001963°N, 98.520717°W; datum WGS84), we 
discovered an adult male Mexican Blue-footed Tarantula (Bon-
netina papalutlensis) with a newly metamorphosed A. dacnicolor 
in its chelicerae (Fig. 1). In the general area we also observed a 

large number of young frogs emerging from the same pool. Most 
frogs showed signs of a tail, suggesting that this was a recently 
metamorphosed cohort. This is the first record of predation on A. 
dacnicolor by an arthropod.

VÍCTOR H. JIMÉNEZ-ARCOS (e-mail: biol.victor.jimenez@gmail.
com), ERIC CENTENERO-ALCALA, Laboratorio de Ecología, Unidad de 
Biotecnología y Prototipos, FES Iztacala, Universidad Nacional Autónoma 
de México. Av de los Barrios S/N. Los Reyes Ixtacala, Tlalnepantla, Edo. De 
México. C.P. 54090, México; LEOPOLDO D. VÁZQUEZ REYES, Museo de 
Zoología Adolfo L. Herrera, Departamento de Biología Evolutiva, Facultad 
de Ciencias, Universidad Nacional Autónoma de México. Apartado Postal 
70-399 México D.F. 04510, México; CHRISTOPHER BLAIR, Department 
of Biology, Duke University Box 90338, BioSci 130 Science Drive, Durham, 
North Carolina 27708, USA; SAMUEL A. SANTA CRUZ-PADILLA, Naturam 
Sequi AC. 16 de Septiembre #43, Col. Ampliación Cd. de los Niños, Naucal-
pan de Juarez, Edo. de México. C.P. 53450, México.

ANAXYRUS DEBILIS (Green Toad). PREDATION.  Little is known 
about the natural history of Anaxyrus (=Bufo) debilis except that 
it breeds in shallow temporary rain pools, fishless ponds, or in-
termittent streams coinciding with the onset of summer rains 
(Degenhardt et al. 1996. Amphibians and Reptiles of New Mexi-
co. University of New Mexico Press, Albuquerque. 431 pp.). Here 
I describe predation of A. debilis by the Great Horned Owl (Bubo 
virginianus).

On 28 June 2010, a dried carcass of an adult male (approx. SVL 
= 34 mm, possessing a black throat) A. debilis was found while 
collecting owl pellets under a small nesting cave of a pair of Great 
Horned Owls at Lake Alan Henry Wildlife Mitigation Area, ca. 13 
km S, 26 km W of Clairemont, Kent Co., Texas, USA (33.048429°N, 
101.033878°W; datum WGS84). The only visible injury was a 
wide gouge behind the eyes which incised the left parotoid 
gland. Based on the previous collection date of owl pellets and 
the amount of desiccation, the toad was probably preyed upon 
between 14–24 June 2010. Heavy rains occurred twice during 
the period, resulting in the filling of many depressions created 
by cattle and feral hogs, conducive to A. debilis breeding (Griffis-
Kyle 2009. Herpetol. Rev. 40:199–200). The male A. debilis was 
probably preyed on while calling after the heavy rain, brought 
to the nestlings, then discarded, likely because its parotoid gland 
was punctured. 

As an opportunistic predator, the Great Horned Owl feeds 
on a wide variety of nocturnal prey, primarily mammalian, with 
only a very small percentage of the diet comprising amphibians 
(Artuso et al. 2014. The Birds of North America Online: http://
bna.birds.cornell.edu/bna/species/372). For North America, 
I found no previous records of the Great Horned Owl preying 
on any species of toad (Artuso et al. 2014, op. cit.) and only few 
records of owls preying on bufonids. The lack of bufonids in owl 
prey data and the incident reported herein are contrary to the 
statement of Olsen (1989. Copeia 1989:391–397) that owls are 
able to avoid dorsal surface toxins by consuming the vulnerable 
ventral portions. 

STEPHEN KASPER, Lake Alan Henry Wildlife Mitigation Area, Parks 
and Recreation Department, City of Lubbock, Lubbock, Texas 79401, USA; 
e-mail: skasper@mail.ci.lubbock.tx.us.

CTENOPHRYNE ATERRIMA (Costa Rica Nelson Frog). DIET. 
Ctenophryne aterrima is a secretive, fossorial, and nocturnal frog 
that spends much time under surface litter on the forest floor. 
This species is considered insectivorous, more or less exclu-
sively eating termites and ants (Savage 2002. The Amphibians 

Fig. 1. Bonnetina papalutlensis predating a metamorph Agalychnis 
dacnicolor.
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and Reptiles of Costa Rica: A Herpetofauna between Two Con-
tinents, between Two Seas. The University of Chicago Press, Chi-
cago, Illinois. 934 pp.). At 2216 h on 20 July 2009 in the Chagres 
National Park in Cerro Brewster, Panamá, Panamá (9.31995°N, 
79.28871°W, datum WGS84; elev. 800 m), we found a C. aterrima 
preying on leafcutter ants (Acromyrmex sp.). This observation 
was made on a cloudy night (mean temp. = 22.7°C) in a cloud 
forest within a hole in the ground used for dumping waste. The 
frog sat on one side of the passing group of ants, observing their 
movements and employing a sit-and-wait feeding strategy. In 
a period of approximately ten minutes it only ate two ants and 
removed pieces of leaves from its mouth with its forelimbs. The 
frog and ants were photographed and left without disturbance. 
This is the first report of predation on leafcutter ants of genus 
Acromyrmex by C. aterrima in its natural distribution.

We thank the Fundación Parque Nacional Chagres for 
providing funding for the fieldwork, the Autoridad Nacional del 
Ambiente for providing the appropriate permissions and Ernesto 
Gómez for verification genus of ants.
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ELEUTHERODACTYLUS WIGHTMANAE (Melodious Coqui). RE-
PRODUCTION, PARENTAL CARE, AND CALLING SITES. Eleu-
therodactylus wightmanae is a small anuran (mean SVL = 20.2 
mm) common in high elevation forests and inhabits forest leaf lit-
ter (Stewart and Woolbright 1996. In Reagan and Waide [eds.], The 
Food Web of a Tropical Rain Forest, pp. 273–320. The University 
of Chicago Press, Chicago, Illinois). The species is listed as endan-
gered on the IUCN Red List (Angulo 2008. www.iucnredlist.org, 
Version 2014; accessed 26 September 2014); however, the Depart-
ment of Natural and Environmental Resources of the Common-
wealth of Puerto Rico does not list the species or consider it to be 
under any imminent threat (Departamento de Recursos Natura-
les y Ambientales. 2004. Reglamento para Regir las Especies Vul-
nerables y en Peligro de Extinción en el Estado Libre Asociado de 
Puerto Rico. Departamento de Estado Número Reglamento 6766. 
ELA, DRNA, San Juan, Puerto Rico. 60 pp.). 

Male E. wightmanae call up to 100 cm above the ground but 
females rarely climb (Drewry and Rand 1983. Copeia 1983:941–

953). Little is known of the reproductive biology of this species 
(Joglar 1998. Los Coquíes de Puerto Rico: Su Historia Natural y 
Conservación. Editorial de la Universidad de Puerto Rico, San 

Fig. 1. Ctenophryne aterrima feeding on leafcutter ants (Acromyrmex 
sp.) in the cloud forest of Cerro Brewster, Chagres National Park, Pan-
amá.

Fig. 1. Eleutherodactylus wightmanae in Puerto Rico. A–C) Shape 
and size characteristics of egg clutches in plastic tubes. D) dorsal 
coloration patterns in hatchlings in the laboratory. E) dorsal color-
ation pattern in an adult in the field. F) dorsal coloration pattern in a 
hatchling in the field. G–H) males guarding egg clutches inside plas-
tic tubes (arrow in (H) highlights guarding male showing brooding 
behavior, with his fore limb in contact with an egg).
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Juan. 232 pp.) and information on its egg clutches is limited to two 
observations: egg clutches having four and five eggs, one clutch 
having eggs with a mean diameter of 4.39 mm (N = 3 eggs); and 
both egg clutches being found inside curled leafs of Cecropia 
peltata or “yagrumo” (Joglar et al. 2005. Herpetol. Rev. 36:433–
434). Anecdotal accounts refer to male parental care (Townsend 
1996. In Powell and Henderson [eds.], Contributions to the West 
Indian Herpetology: A Tribute to Albert Schwartz, pp. 229–239. 
SSAR Contributions to Herpetology, Vol. 12, Ithaca, New York; 
Joglar et al. 2005, op. cit.). Herein, we provide data on egg clutch 
characteristics, parental care, and calling sites that expands our 
knowledge on the reproductive biology of the species.

This study was carried out between 31 August 2013 and 16 May 
2014 in the rainforest of the Sierra de Cayey mountains (Cayey-
Guayama municipalities) in southern Puerto Rico (18.054405°N, 
66.123019°W, datum WGS84; elev. 817 m). The major vegetative 
cover (>50% of higher plants in the study area) consists of Sierra 
Palm (Prestoea montana). We placed 121 plastic tubes (diameter 
= 23.5 mm; length = 150–170 mm) 2 m apart from each other, in 
each of two 20 × 20 m plots (total tubes: 242) on the forest litter 
of the study area. The 20 × 20 m plots were approx. 200 m apart. 
The tubes were used by E. wightmanae as retreat and breeding 
sites and we collected data on clutch size, egg diameter, and 
clutch shape. Mean (± SD) number of eggs per clutch = 7.04 ± 1.85 
(range: 4–11 eggs, N = 24 clutches); mean (± SD) egg diameter 
was 4.53 ± 0.65 mm (range: 4–5.8 mm, N = 15 eggs from N = 6 egg 
clutches). The most frequent shape of the egg mass was a radiating 
arrangement of six eggs around a center egg, all deposited in a 
single layer (Fig. 1A). Other shapes include an elongated egg mass 
and eggs spread in a larger non-geometric design (Fig. 1B–C). 
Basic dorsal coloration patterns for N = 22 adults (in decreasing 
order of abundance) were: no obvious dorsal pattern (N = 9), 
reversed comma (N = 7), reversed comma and light mid-dorsal 
line on a darker background (N = 3), dark inter orbital band on a 
lighter background (N = 2), light colored snout region on a darker 
background (N = 1). Likewise, for N = 18 hatchlings from four egg 
clutches: no obvious dorsal pattern (N = 11), reversed comma (N = 
6), and reversed comma and light mid-dorsal band (N = 1). When 
patterned, recently hatched juveniles had similar coloration and 
the reversed comma pattern typically found in adults (Fig. 1D–E). 
On one occasion, however, we found a recently hatched juvenile 
with the pattern described above along with a mid-dorsal stripe 
on a darker background (Fig. 1F) which has not been observed 
in adults so far. Parental care, which is performed only by the 
male, was observed in seven of the 24 egg clutches (Fig. 1G–H) 
found during daytime hours (1500–1730 h). Data on calling males 
were collected between 1859 h and 2115 h during the sampling 
period. Calling males (N = 28) were found on vegetation at heights 
between 0.0 m and 0.5 m above the ground (mean ± SD = 0.25 ± 
0.14 m). Calling males were found on surfaces that included (in 
decreasing order of abundance): leaves of short woody plants (8); 
dry leaflets of P. montana leaves on the ground (5); dry sheaths of 
P. montana leaves on the ground (4); fronds of ferns (4); leaf blades 
of herbaceous plants (3 on Poaceae, also known as Gramineae); 
tree trunks (2); inside curled dry sheaths of P. montana leaves on 
the ground (1); and leaves of seedlings of P. montana (1). 

Puerto Rico has two main seasons: a warmer rainy period 
(approx. from May to late December) and a cooler dry period 
(approx. from January to April). Between 31 August 2013 and 14 
December 2013 we found eight egg clutches (total = 57 eggs), 
while between 16 January 2014 and 14 April 2014 we found five 
egg clutches (total = 29 eggs). In only one visit in 16 May 2014 (a 

month that marks the beginning of the warmer and rainy period) 
we found 11 egg clutches (total = 83 eggs). The large number 
of egg clutches recovered in May suggest that peak breeding 
in this species may coincide with the onset of the warm, rainy 
season. Therefore, egg clutch production by E. wightmanae may 
follow a seasonal pattern similar to that in other Puerto Rican 
Eleutherodactylus with the exception of the ground-dwelling 
Puerto Rican Dwarf Coqui, E. unicolor, which shows the opposite 
pattern (reviewed by Joglar 1998, op. cit.).  

Extensive surveys conducted by our research team since May 
2014 in forested mountain areas (>13 sites) throughout Puerto 
Rico revealed that the species is abundant and frequently found 
at every site. However, repeated visits to a single site revealed 
substantial variation in calling intensity for this species, which 
may lead to false absences if acoustic surveys are not conducted 
on successive nights at each site.

We thank E. Agosto-Torres, Ashley Bernardi-Salinas, Sheila M. 
De León-Santiago, Y. M. Flores-Rodríguez, Rayza M. Hernández-
Muñíz, Tessaliz Quiles-Delgado, Coralys Vicéns-López, and 
Shayna Zema for their field assistance.

NEFTALÍ RÍÓS-LÓPEZ, Department of Biology, University of Puerto 
Rico-Humacao Campus, Puerto Rico 908, Humacao, 00792, Puerto Rico 
(e-mail: neftali.rios@upr.edu); DANIEL DÁVILA-CASANOVA, Department 
of Environmental Sciences, University of Puerto Rico-Río Piedras Campus, 
Avenida Barbosa y Avenida Juan Ponce De León, San Juan, 00931, Puerto 
Rico (e-mail: coquidanny@gmail.com). 

HYLA ARENICOLOR (Canyon Treefrog). FEEDING ATTEMPT. 
Most species of tree frogs consume primarily invertebrates. 
Hyla arenicolor is known to feed on arthropods, mainly insects 
(Abbadié-Bisogno 2004. Unpubl. thesis. FES, Iztacala; Winter et 
al. 2007. Herpetol. Rev. 38:323). The predation of lizards by hy-
lid frogs has been previously documented, including lizards of 
the genus Anolis (Campbell 2007. Herpetol. Rev. 38:440; Preston 
2010. Herpetol. Rev. 41:199). To our knowledge this is the first ac-
count of a predation attempt by H. arenicolor on Anolis nebulosus 
(Clouded Anole). At 1711 h on 04 December 2013, at Municipal-
ity of Valparaiso, Zacatecas, México (22.664482°N, 103.609491°W, 
datum WGS84; elev. 1874 m) an adult H. arenicolor was found 
trying to swallow an A. nebulosus of similar size. After a few min-
utes the lizard was regurgitated, possibly because it was too large 
(Fig. 1). 

Fig. 1. Adult Hyla arenicolor attempting to eat a similar-sized Anolis 
nebulosus.
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JORGE A. BAÑUELOS ALAMILLO, Unidad Académica de Ciencias 
Biológicas, Universidad Autónoma de Zacatecas, Edificio de Biología Cam-
pus II Ave. Preparatoria S/N Col. Agronómica, C.P. 98066, Zacatecas Zacate-
cas, México (e-mail: j.alberto.ba@gmail.com); RUBÉN A. CARBAJAL-
MÁRQUEZ, Centro de Investigaciones Biológicas del Noroeste, Instituto 
Politécnico Nacional No.195 Col. Playa Palo de Santa Rita Sur, C. P. 23096, La 
Paz, Baja California Sur, México (e-mail: redman031@hotmail.com).

HYPSIBOAS BOANS (Giant Gladiator Treefrog). PREDATION. 
Leptophis ahaetulla	is	primarily	a	diurnal	and	semi⁰arboreal	colu-
brid that inhabits forest, and forages primarily on the ground and 
in fallen vegetation, where its prey items are likely to be found at 
rest (Fraga et al. 2013. Guide to the Snakes of the Manaus Region, 
Central Amazonia. Manaus, Editora INPA. 303 pp.). The diet con-
sists mostly of frogs, lizards, and birds, with dietary preference 
for hylids, especially those of the genus Scinax (Albuquerque et 
al. 2007. J. Nat. Hist. 41:1237–1243).

At 1417 h on 30 July 2011, we observed an adult L. ahaetulla 
preying upon an adult Hypsiboas boans. This event occurred at 
Reserva Biológica do Parazinho (00.875°N, 49.9875°W; datum 
WGS84), a fluvial island and part of the Islands of Bailique in 
the municipality of Macapá, and of the Amazon River basin. The 
snake attacked the hylid with a bite on the head region (Fig. 1). 
The predation event took 37 min., and the snake took 14 min. to 
swallow its prey. Leptophis ahaetulla is considered diurnal and 
semi-arboreal, while H. boans is nocturnal and arboreal (Lima et 
al. 2012. Guide to the Frogs of Reserva Adolpho Ducke, Central 
Amazonia. Manaus, Editora INPA. 168 pp.), suggesting that L. 
ahaetulla may capture H. boans during the day when the frogs 
are inactive. 

CECILE S. GAMA, Instituto de Pesquisas Científicas e Tecnológicas 
do Estado do Amapá, Brazil (e-mail: cecilegama@hotmail.com); CARLOS 
E. COSTA-CAMPOS, Universidade Federal do Amapá, Departamento de 
Ciências Biológicas e da Saúde, Laboratório de Herpetologia, Campus Mar-
co Zero, 68903-419, Macapá, AP, Brazil (e-mail: eduardocampos@unifap.br).

LEPTOBRACHIUM HENDRICKSONI (Spotted Litter Frog). 
DEATH FEIGNING. Amphibians are common prey items for a 
wide range of predators. To escape predation they employ vari-
ous defensive behaviors such as death feigning, stiff-leggedness, 
lung inflation, mouth gaping, and body raising (Toledo et al. 
2011. Ethol. Ecol. Evol. 23:1–25). Leptobrachium hendricksoni is 

known from Malaysia, Thailand, and Indonesia where it occurs 
in forest leaf litter, primarily at low altitudes of primary and sec-
ondary forests (Berry 1975. The Amphibian Fauna of Peninsular 
Malaysia. Tropical Press, Kuala Lumpur. 133 pp.; Ibrahim et al. 
2008. The Common Amphibians and Reptiles of Penang Island. 
The Forestry Department of Penang, Malaysia. 116 pp.). Herein 
we report for the first time death feigning (thanatosis) behavior 
of this species as a way to avoid predation.

At ~2130 h on 22 November 2013, an adult L. hendricksoni 
(Fig. 1A) was captured while hiding among leaf litter near a 
tree buttress at Ulu Paip Receational Forest, Kedah, Malaysia 
(5.242212°N, 100.400635°E, datum WGS84; elev. < 200 m). The 
specimen was brought back to the laboratory and measured 
(SVL = 46.25 mm, head width = 21.37 mm, mass = 9 g). When 
approached for photographs, this specimen exhibited death-
feigning behavior. It suddenly turned its belly up, inflated 
the body, and exposed its ventral surface (Fig. 1B). The frog 
remained in this motionless position with its eyes open for 
about 2–3 minutes. It then turned slowly back to its normal 
position and crawled under dead leaves to hide. The specimen 
was subsequently deposited at the School of Pharmacy, 
Universiti Sains Malaysia (13USM-UP-LH01).  

I express my heartfelt gratitude to Universiti Sains 
Malaysia, Penang for all the facilities and amenities provided. 
This project was funded by USM, Short Term Grant no. 304/
PFARMASI/6312127.

Fig. 1. Leptophis ahaetulla trying to swallow a Hypsiboas boans in 
Reserva Biológica do Parazinho, municipality of Macapá, North Brazil. 

Fig. 1. An adult Leptobrachium hendricksoni from Kedah, Malaysia. 
A) Normal posture. B) Death feigning behavior.
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LEPTODACTYLUS LATRANS (Criolla Frog). PREDATION. Lep-
todactylus latrans is a large anuran that inhabits swamps and 
streams with lots of vegetation, mostly wet grassland. Its distri-
bution includes central Argentina, southern Brazil, Uruguay, and 
some parts of Paraguay (Cei 1980. Amphibians of Argentina. Ital. 
J. Zool., N. S. Monogr. 2, 609 pp.; Gallardo 1987. Anfibios Argen-
tinos: Guía para su Identificación. Biblioteca Mosaico, Buenos 
Aires. 98 pp.). Tadpoles are gregarious and the female parent 
remains with the tadpoles until metamorphosis (Vaz Ferreira 
and Gehrau 1974. Rev. Biol. Uruguay 2:59–62; Vaz-Ferreira and 
Gehrau 1975. Phys. 34:1–14). Astyanax eigenmanniorum is a 
small fish (85 mm) that inhabits vegetated streams, calm rivers, 
ponds, and lakes from southern Brazil to central northern Argen-
tina (Acosta et al. 2013. ProBiota, Ser. Tec. y Didac. 19:1–10). It 
is an omnivorous species, but its diet changes with the season. 
Its diet includes fish, eggs of the fish Odontesthes bonariensis, 
crustaceans, insects (larvae and adults), Coleoptera, Hymenop-
tera, spiders, and vegetation (Grosman 1999. Acta Sci. Biol. Sci. 
21:267–275; Bennemann et al. 2005. Iheringia Ser. Zool. 95:247–
254). 

At 1500 h on 21 December 2013 at La Majadita (30.426°S, 
67.2942°W, datum WGS84; elev. 979 m), Departamento Valle 
Fértil, San Juan, within the Parque Provincial Natural Valle Fértil, 
we observed a female L. latrans near a school of tadpoles. The 
frog was located in the water near the shore of a slow, permanent 
stream (25 cm deep). The tadpoles were at Gosner stage 20–23. 
When we came closer in order to obtain a photographic record, 
the female left the area, leaving the tadpoles alone. Immediately, 
a group (10–15 individuals) of A. eigenmanniorum began to feed 
on the colony of tadpoles. Fish approached the tadpoles until they 
were close enough to attack them. This action was conducted 
from the center to the shore of the stream, perpendicular to 
the direction of the water. Throughout our observations the 
female frog did not return to the tadpoles. We did not count 
how many tadpoles were eaten, but some were still alive when 
we left the site. This report represents a new prey species for A. 
eigenmaniorum and a new predator of L. latrans tadpoles.

MELINA JESÚS RODRÍGUEZ (e-mail: melina.rodriguez26@gmail.
com), TOMÁS AGUSTÍN MARTÍNEZ, and JUAN CARLOS ACOSTA, De-
partamento de Biología, Facultad de Ciencias Exactas Físicas y Naturales, 
Universidad Nacional de San Juan. Av. José Ignacio de la Roza 590 (Oeste) 
Rivadavia, San Juan, Argentina. 

LITHOBATES AREOLATUS (Crawfish Frog). PREDATION. Litho-
bates areolatus is declining and distributed sparsely in remnant 
prairie habitats of the central United States (Parris and Redmer 
2005. In Lannoo [ed.], Amphibian Declines: The Conservation 
Status of United States Species, pp. 526–528. Univ. California 
Press, Berkeley). Owing to their extensive use of crayfish/small 
mammal burrows and highly secretive nature, limited data ex-
ist regarding the life history of L. areolatus, particularly natural 
sources of mortality. Experimentally, two species of insect (both 
backswimmers [Notonecta spp.]) have been identified as preda-
tors of larval L. areolatus (Cronin and Travis 1986. Herpetologica 
42:171–174). Reported predators of post-metamorphic L. areo-
latus include Heterodon platirhinos (Eastern Hog-nosed Snake; 
Engbrecht and Heemeyer 2010. Herpetol. Rev. 41:168–170), 
Coluber constrictor (North American Racer; Engbrecht et al. 
2012. Herpetol. Rev. 43:323–324), Thamnophis sirtalis (Common 

Gartersnake; Heemeyer 2011. Unpubl. MS Thesis. Indiana State 
University), and Procyon lotor (Raccoon; Engbrecht et al. 2012. 
Herpetol. Rev. 41:475); however, other common predators of 
ranid frogs such as snakes, birds, and mammals are suspected. 
Here we report the predation of L. areolatus by Nerodia erythro-
gaster (Plain-bellied Watersnake) and Lanius ludovicianus (Log-
gerhead Shrike) in northwest Arkansas, USA. 

At 1500 h on 4 April 2014 we hand-captured a large adult 
female N. erythrogaster (SVL = 91.8 cm; 541.7 g) that was basking 
on emergent vegetation at Woolsey Wet Prairie Sanctuary 
(WWPS), Washington Co., Arkansas, USA (36.067175°N, 
94.233639°W; datum WGS84). WWPS is a recently (2006) restored 
section of remnant prairie, perforated with numerous ephemeral 
wetlands which are known breeding sites for a population of 
L. areolatus. Upon capture, the N. erythrogaster voluntarily 
regurgitated an adult L. areolatus (Fig. 1; SVL = 8.0 cm, 24.55 g). 
A second well-digested L. areolatus was later recovered from the 
snake’s stomach by palpation. On 10 April 2014, a second adult 
female N. erythrogaster (SVL = 75.8 cm; 321 g) was hand captured 
at WWPS that also regurgitated a single partially digested adult 
L. areolatus. Nerodia erythrogaster are thought to feed more 
heavily on amphibians than other species of Nerodia (Gibbons 
and Dorcas 2004. North American Watersnakes: A Natural 
History. University of Oklahoma Press, Norman. 438 pp.). Among 
62 N. erythrogaster captured at WWPS between 15 March 2014 
and 10 June 2014, 11 had palpable food items; of these, 100% 

Fig. 2. Juvenile Lithobates areolatus impaled on a barbed-wire fence 
by a Lanius ludovicianus (Loggerhead Shrike) in Benton Co., Arkan-
sas, USA. 

Fig. 1. Adult female Nerodia erythrogaster that regurgitated an adult 
Lithobates areolatus in Washington Co., Arkansas, USA.



Herpetological Review 45(4), 2014

682    NATURAL HISTORY NOTES

regurgitated anurans (L. areolatus [N = 2]; L. sphenocephalus 
[Southern Leopard Frog; N = 5]; L. catesbeianus [American 
Bullfrog; N = 3]; Hyla versicolor [Gray Treefrog]; N = 1). Although 
ranid frogs are important prey for N. erythrogaster at this site, L. 
areolatus exhibit a relatively short, early spring breeding season, 
and thus are likely only available for a limited time within the 
aquatic habitat.

An additional predation event involving a L. ludovicianus 
(Loggerhead Shrike) took place near Maysville, Benton Co., 
Arkansas, USA (36.406867°N, 94.568393°W; datum WGS84). 
Because shrikes lack large talons for shredding, they impale 
prey upon thorns or barbed-wire fences to aid in tearing and 
consuming. The diet of L. ludovicianus is composed primarily 
of insects (orthopterans, coleopterans), but may also include 
vertebrate prey (snakes, lizards, amphibians, small rodents, 
and birds), especially in winter months when invertebrates are 
a less reliable food source. After observing two L. ludovicianus 
on 6 July 2013, JCN discovered a juvenile L. areolatus hanging 
from a nearby barbed-wire fence (Fig. 2). These observations 
expand the known predators and sources of natural mortality 
for L. areolatus and support the contention that breeding and 
post-metamorphic migration present a period of heightened 
vulnerability for this species (Heemeyer and Lannoo 2012. 
Copeia 2012[3]:440–450). 

We thank the city of Fayetteville and Woolsey Wet Prairie 
Sanctuary, especially Bruce Shackleford and Jeff Hickle, for site 
access and support. Funding was provided by the University of 
Arkansas and the Arkansas Audubon Society.

JOSEPH A. BAECHER (e-mail: jbaecher@gmail.com), PHILIP N. 
VOGRINC, JACQUELYN C. GUZY, JOSEPH C. NEAL, and JOHN D. WILL-
SON (e-mail: jwillson@uark.edu), Department of Biological Sciences, Uni-
versity of Arkansas, Fayetteville, Arkansas 72701, USA.

LITHOBATES JOHNI (Moore’s Frog). DIET. Lithobates johni is 
a poorly-known frog endemic to the southeastern Sierra Madre 
Oriental of México. The original species description (Blair 1947. 
Am. Mus. Novit. 1353:1–17) reported spiders, crayfish, and eight 
insect orders in the diet of 22 dissected L. johni, suggesting that 
it is a generalist consumer of invertebrates. Here, we provide the 
first record of a vertebrate in the diet of L. johni, from a popu-
lation in the state of Veracruz, México. At 0830 h on 15 January 
2014, we observed an adult L. johni devouring an adult Ecno-
miohyla miotympanum (Small-eared Treefrog) in the Reserva 
Ecológica del Río Pancho Poza, at 2040 m in Municipio de Alto-
tonga (19.73989°N, 97.25072°W; datum WGS84). This reserve is 
a ca. 57-ha state-protected area, located on the southwestern 
outskirts of the town of Altotonga. Habitat is mesic cloud forest, 
transitioning into disturbed vegetation along the shoreline of the 
river where the frogs were observed. At this site, R. johni occurs 
at high density; between 10 and 20 individuals were seen along a 
0.75-km stretch of the river that same day.

KARLO ANTONIO SOTO HUERTA, Rescatando Pancho Poza y su 
Biodiversidad A. C., Dr. Marin N° 2, Colonia Centro, Apartado Postal 93700, 
Altotonga, Veracruz, México; MIGUEL ÁNGEL ENRÍQUEZ PITA, Francisco 
y Madero N° 5, Colonia Centro, Apartado Postal 93700, Altotonga, Vera-
cruz, México; ADAM G. CLAUSE, Warnell School of Forestry and Natural 
Resources, University of Georgia, 180 East Green Street, Athens, Georgia 
30602, USA (e-mail: adamclause@gmail.com).

LITHOBATES SPHENOCEPHALUS (Southern Leopard Frog). 
DIET. Lithobates sphenocephalus have been reported to feed 
indiscriminately on a wide variety of insects, arthropods, snails, 

crayfish, fish, salamanders, and other anurans (Dodd 2013. Frogs 
of the United States and Canada. Vol. II. John Hopkins Univer-
sity Press. Baltimore, Maryland. 982 pp.). While not unexpected, 
this is the first record known to us of L. sphenocephalus con-
suming a lizard. At 0024 h on 04 April 2014, a L. sphenocephalus 
was found DOR on Zimmerscheidt Road, 13 km NNE of Colum-
bus, Colorado Co., Texas, USA (29.81751°N, 96.50888°W, datum 
WGS84; elev. 85 m). The frog carcass contained a Scincella late-
ralis (Ground Skink). The anterior end of the S. lateralis was par-
tially digested, and the posterior half of the lizard including the 
hind legs (tail missing) was largely intact and clearly recogniz-
able. The specimens were deposited at the Texas Natural History 
Collection (TNHC 90500) and photographic vouchers deposited 
in the University of Arlington Digital Collection (UTADC-8113, 
UTADC-8114). 

WILLIAM L. FARR (e-mail: williamfarr@sbcglobal.net), and MICHAEL 
R. J. FORSTNER, Texas State University, Department of Biology, 601 Uni-
versity Drive, San Marcos, Texas 78666, USA (e-mail: mf@txstate.edu).

PHYSALAEMUS CUVIERI (Barker Frog). PREDATION. Phy-
salaemus cuvieri is a small leptodactylid species that is widely 
distributed in South America (Maffei and Ubaid 2014. Amphib-
ians of Rio Claro Farm. Lençóis Paulista, São Paulo, Brazil. 123 
pp.). Philodryas nattereri (Paraguay Green Racer) is a generalist 
predator, feeding on reptiles, but also mammals and amphibians 
(Mesquita et al. 2011. Herpetol. J. 21:193–198). At 1933 h on 27 
November 2013, we observed a medium-sized adult P. nattereri 
feeding on a P. cuvieri male (Fig. 1) on the banks of a permanent 
pond, in Bonfinópolis municipality, Goiás, Brazil (16.5993°S, 
48.8753°W, datum SAD69; elev. 919 m). The air temperature at 
the site was 23.5°C, water temperature was 29.3°C, and humidity 
was 81%. While we recorded the advertisement calls of the indi-
vidual of P. cuvieri the snake captured it by the head. The P. cuvieri 
remained alive with an inflated body while being swallowed. The 
predation event lasted 7 min. To our knowledge this is the first 
record of predation of P. cuvieri by P. nattereri.

PRISCILLA GUEDES GAMBALE (e-mail: priscillagambale@gmail.
com), VINÍCIUS GUERRA BATISTA, Programa de Pós-Graduação em 
Ecologia de Ambientes Aquáticos Continentais (PEA), Núcleo de Pes-
quisas em Limnologia, Ictiologia e Aqüicultura (Nupélia), Universidade 
Estadual de Maringá (UEM) – Bloco G-90, Av. Colombo, 5790, CEP 87020-
900, Maringá, PR, Brazil; RAÍSA ROMÊNIA VIEIRA, TAILISE MARQUES 

Fig. 1. Philodryas nattereri preying on Physalaemus cuvieri, in a per-
manent pool, Bonfinópolis municipality, Goiás, Brazil.



Herpetological Review 45(4), 2014

NATURAL HISTORY NOTES     683

DIAS, and ALESSANDRO RIBEIRO DE MORAIS, Programa de Pós-Gradu-
ação em Ecologia e Evolução, Departamento de Ecologia, Instituto de Ciên-
cias Biológicas, Universidade Federal de Goiás, Prédio do ICB 1, Campus Sa-
mambaia, Caixa postal 131 CEP 74001-970, Goiânia, GO, Brazil; ROGÉRIO 
PEREIRA BASTOS, Laboratório de Herpetologia, Instituto de Ciências Bi-
ológicas, Universidade Federal de Goiás, Brazil.

RAORCHESTES BOMBAYENSIS (Bombay Bush Frog) and MI-
CROHYLA ORNATA (Ornate Narrow Mouthed Frog). INTER-
SPECIES AMPLEXUS. When the breeding season of two or more 
anuran species overlaps spatiotemporally, amplexus between 
two different species may occur (Hobel 2005. Herpetol. Rev. 
36:55–56). Herein we describe the unusual interspecies amplex-
us between a Raorchestes bombayensis male and a Microhyla or-
nata female (Fig. 1). Raorchestes bombayensis is endemic to the 
Western Ghats (elev. 400–1300 m) in the states of Maharashtra 
and Karnataka, India (Daniels 2005. Amphibians of Peninsu-
lar India. Indian Academy of Science and University Press, Hy-
derabad, India. 260 pp.). This species has direct development, 
breeds arboreally, and lays its eggs on leaves (Bossuyt et al 2001. 
Herpetol. Rev. 32:34–35). Microhyla ornata is a widespread spe-
cies in South Asia occurring in lowland shrub forest, grassland 
and urban areas. It breeds in ephemeral and permanent water 
bodies and also in modified areas such as agricultural land. At 
0126 h on 6 July 2014 we heard a chorus of males of Microhyla 
and Zakerana species from roadside water pools. We found more 
than 23 pairs of M. ornata in amplexus, and one case of a R. bom-
bayensis male amplexing a female M. ornata. These observations 
took place in a village (Shelap) inside the Radhanagari Wildlife 
Sanctuary, Kolhapur, Maharashtra, India (16.4894°N, 73.9372°E, 
datum WGS84; elev. ca. 752 m). 

OMKAR V. YADAV and SHIVANAND R. YANKANCHI, Department of 
Zoology, Shivaji University Vidyanagar, Kolhapur - 416 004, India (e-mail: 
sryankanchi@yahoo.co.in).

RHINELLA CRUCIFER (Striped Toad) AND RHINELLA JIMI 
(Cururu Toad). HETEROSPECIFIC AMPLEXUS. Males of many 
bufonids are not very selective in their choice of mates, and may 
clasp other anuran species (e.g., Grogan and Grogan Jr. 2011. 
Herpetol. Rev. 42:89–90; Machado and Bernarde 2011. Herpetol. 
Notes 4:167–169), dead conspecifics (Ayres 2010. Herpetol. Rev. 

41:192–193; Brito et al. 2012. North-West J. Zool. 8:365–366), and 
even inanimate objects (Streicher 2008. Herpetol. Rev. 39:75). 
Here we present the first reported case of heterospecific amplexus 
involving the neotropical bufonids Rhinella crucifer and R. jimi.

On 18 July 2010, one of us (RLT) observed and photographed 
a male R. crucifer in amplexus with a much larger female R. jimi 
(Fig. 1) near a creek in the municipality of Ipiaú, state of Bahia, 
northeastern Brazil (14.0369°S, 39.6631°W, datum WGS84; 
elev. 160 m). The individuals were not captured. Hybridization 
between R. icterica and R. ornata (= Bufo crucifer; see Pombal 
and Haddad 2007, op. cit.) has been reported to create aberrant 
and unviable individuals (Haddad et al. 1990, op. cit.). Our report, 
like that of Haddad et al. (op. cit.), concerns one species of the R. 
crucifer group and one of the R. marina group, which raises the 
possibility that the progeny resulting from such a pairing may 
not be viable.

ROGÉRIO L. TEIXEIRA, Museu de Biologia Prof. Mello Leitão, Av. José 
Ruschi 4, Centro, 29650-000, Santa Teresa, ES, Brazil (e-mail: rogerioan-
fibio@yahoo.com.br); RODRIGO B. FERREIRA, Department of Wildland 
Resources and Ecology Center, Utah State University, Logan, Utah 84322-
5230, USA (e-mail: rodrigoecologia@gmail.com); DAVOR VRCIBRADIC, 
Departamento de Zoologia, Universidade Federal do Estado do Rio de Ja-
neiro, Av. Pasteur 458, Urca, 22240-290, Rio de Janeiro, RJ, Brazil (e-mail: 
davor@centroin.com.br).

RHINELLA MAGNUSSONI. BREEDING SITE. The small bufonids 
of the Rhinella margaritifera group are known to use small tem-
porary ponds as breeding sites, with the exception of Rhinella cas-
taneotica, which reproduce in rainwater present inside the fallen 
fruit capsules of Brazilian Nut Tree (Bertholletia excelsa) opened by 
agoutis (Cuniculus paca, Dasyprocta croconota). Other amphibian 
species such as Adelphobates castaneoticus and A. quinquevittatus 
are also known to utilize these breeding sites. 

On 04 December 2012 at 1236 h and 1921 h, in Amazon 
National Park, Pará, Brazil, (4.66452°S, 56.61645°W, datum WGS84; 
elev. 64 m; and 4.66595°S, 56.61757°W, datum WGS84; elev. 60 m, 
respectively), three amplectant pairs of the recently described 
Rhinella magnussoni were found inside the water of empty 
fruit capsules of Brazilian Nut Tree, and two of these capsules 
contained egg clutches (Fig. 1). This species is sympatric with 
the morphologically similar R. castaneotica, requiring a detailed 
examination of individuals to determine the species. We identified 

Fig. 1. Amplexus of a Microhyla ornata female by a Raorchestes bom-
bayensis male.

Fig. 1. Amplexus between male Rhinella crucifer and female Rhinella 
jimi.
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the specimens of R. magnussoni by the greater abundance of 
spiculated tubercles along dorsum and parotoid glands, as well as 
a more rounded snout in lateral view. This reproductive behavior 
is previously known only for R. castaneotica (Caldwell 1991. Pap. 
Avul. Zool. 37:389–400) and was not reported for R. magnussoni 
in the original description (Lima et al. 2007. Zootaxa 1663:1–15). 
This reproductive behavior may be more important for these 
small bufonids in the Amazon than previously acknowledged, 
indicating the importance of maintaining this ecological process 
through conservation of the multiple species involved, like R. 
magnussoni, R. castaneotica, B. excelsa, C. paca, and D. croconota. 

LEANDRO JOÃO CARNEIRO DE LIMA MORAES, Instituto Nacional 
de Pesquisas da Amazônia - INPA, Manaus, AM, Brazil (e-mail: leandro.jclm@
gmail.com); LUIS FERNANDO STORTI, Universidade Estadual de Londrina 
- UEL, Londrina, PR, Brazil; DANTE PAVAN, Ecosfera Pesquisa e Consultoria 
Ambiental, São Paulo, SP, Brazil.

RHINELLA SCITULA (Cope’s Toad). PREDATION. Fish are con-
sidered major predators of amphibian larvae in aquatic environ-
ments (Petranka et al. 1983. Copeia. 1983:624–628; Hecnar and 
M’Closkey 1997. Biol. Conserv. 79:123–131). However, the vast ma-
jority of the reports of vertebrates preying on adult amphibians are 
about reptiles, with few fish species reported (Toledo et al. 2007. J. 
Zool. 271:170–177). Rhinella scitula is a toad species that occurs 
primarily on well-preserved riparian forests at the southwest of 
Mato Grosso do Sul state, and is the most abundant anuran on 
Serra da Bodoquena Plateau (Uetanabaro et al. 2007. Biota Neo-
trop. 7:279–289). Nevertheless, there are no reports of predation 
in this species.

Remnants of an adult R. scitula, such as the head, skin, ribs, 
and femurs, were found in the guts of two Rhamdia quelen (Silver 
Catfish) individuals that were captured on 27 October 2006 within 
Salobrinha stream (20.6852°S, 56.7788°W; datum WGS84). The 
toad remnants were photographed and deposited in the Coleção 
Zoológica de Referência da Universidade Federal de Mato Grosso 
do Sul (ZUFMS-IMG 0015), as were the two individuals of R. quelen 
(ZUFMS-PIS 3956). Rhamdia quelen is an omnivorous, nocturnal 
catfish whose natural range covers the whole neotropical region. 
Despite the well-known opportunistic feeding behavior of this 
catfish (Gomes et al. 2000. Cienc. Rural 30:179–185; Casatti 2002. 
Biota Neotrop. 2:1–14), this is the first published evidence that 
they prey upon anurans.

The identification of the toad was provided by Franco Leandro 
de Souza (Universidade Federal de Mato Grosso do Sul). 

FRANCISCO SEVERO-NETO, Laboratório de Zoologia, Universidade 
Federal de Mato Grosso do Sul, Cidade Universitária, CEP 79070-900, 
Campo Grande, MS, Brazil (e-mail: netosevero@hotmail.com); JOSÉ LUIZ 
MASSAO M. SUGAI, Laboratório de Ecologia, Universidade Federal de 
Mato Grosso do Sul, Cidade Universitária, CEP 79070-900, Campo Grande, 
MS, Brazil (e-mail: jlmassao@gmail.com). 

THELODERMA TRUONGSONENSE (Truongson Bubble-nest 
Frog). FOOT-FLAGGING BEHAVIOR. At 2200 h on 01 June 2011 
following heavy rains during the day, a Theloderma truongso-
nense was observed perched approx. 1 m above the ground on 
a fern along a forest trail through primary forest in a basin laced 
with creeks at the south end of the Annamite Cordillera, ca. 6.43 
km S of the village of Lang Vo, Quang Ngai Province, central Viet-
nam (14.61502°N, 108.61502°E, datum WGS84; elev. 931 m). The 
frog was not calling and no other frogs were observed nearby. It 
was observed to raise and extend its left rear leg, spread its toes, 
and rotate the extended limb in a wide circular motion (Fig. 1). It 
repeated this motion a few seconds later. Foot flagging is a visual 
territorial display used by some frogs in environments where audi-
tory signals would be drowned out by background noise (Richards 
and James 1992. Mem. Queensland Mus. 32:302; Davison 1994. 
Sarawak Mus. J. 33:177–178). However, this observation took place 
in a setting with virtually no noise, save the calling of insects. Prior 
to this observation, foot flagging has been noted only once before 
in Rhacophoridae for another species: Theloderma bambusicolum 
(Orlov et. al. 2012. Russ. J. Herpetol. 19:23–64). This new observa-
tion may indicate that foot-flagging behavior is more widely rep-
resented in the genus Theloderma and perhaps the family Racho-
phoridae than previously known.

RANDALL D. BABB, Arizona Game and Fish Department, Region VI Of-
fice, 7200 E. University Dr., Mesa, Arizona 85207, USA; e-mail: rbabb@azgfd.
gov.

TESTUDINES — TURTLES

CHELONOIDIS CHILENSIS (Chaco Tortoise). PREDATION. 
Chelonoidis chilensis is the southernmost continental tortoise 
in the world (Cei 1986. Reptiles del Centro, Centro-oeste y Sur 
de	la	Argentina.	Herpetofauna	de	las	Zonas	Áridas	y	Semiáridas.	

Fig. 1. Amplectant pair of Rhinella magnussoni with their egg clutch 
inside a fruit capsule of the Brazilian Nut Tree (Bertholletia excelsa).
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Fig. 1.  Theloderma truongsonense rotating its left hind limb in a foot-
flagging signal.
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Museo Regionale di Scienze Naturali, Mongr. 4. Torino, Italy). It is 
distributed from southwestern Bolivia and western Paraguay to 
northern Chubut, Argentina (Richard 1999. Tortugas de las Regio-
nes Áridas de Argentina. L.O.L.A., Buenos Aires. 200 pp.). This spe-
cies is threatened by reduced availability of suitable habitat due to 
agricultural expansion, leading to the destruction and fragmenta-
tion of the Espinal and Chaco forest, which are replaced by crops 
or ranching. Other threats include competition with sheep and 
goats (Prado et al. 2012. Cuad. Herpetol. 26:375–387), soil com-
paction by livestock (degrading tortoise nesting sites) (Waller and 
Micucci 1997. In J. Van Abbema [ed.], Proceedings: Conservation, 
Restoration and Management of Tortoises and Turtles–An Interna-
tional Conference, pp. 2–9. New York Turtle and Tortoise Society, 
New York); fires set to promote the regrowth of pasture (Richard 
1999, op. cit.), and the illegal pet trade, as this species is the most 
traded native reptile in Argentina. This species is included on Ap-
pendix II of the Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES) and is considered to have 
a conservation status of Vulnerable by the IUCN (The IUCN Red 
List of Threatened Species. Version 2014.2. <www.iucnredlist.org>, 
accessed 07 August 2014). During the juvenile stage, this species is 
especially vulnerable to attack by natural predators such as ferrets, 
skunks, small cats, Tupinambis lizards, and many species of birds. 
Adults have fewer natural predators, which include foxes, Cougars, 
and Crowned Eagles (Chebez 2008. Fauna Argentina Amenazada 
1:219 –231).

Here we report evidence of predation of C. chilensis by Wild 
Boars (Sus scrofa) in a natural environment located 45 km N of San 
Antonio Oeste, Río Negro Province, Argentina (40.396°S, 64.750°W, 
datum WGS84; elev. 125 m). Since the introduction of the Wild 
Boar in La Pampa province in the early twentieth century (Jaksic et 
al. 2002. Biol. Invasions 4:157–173), the Wild Boar population has 
expanded and become established in a variety of environments, 
and currently inhabits at least nine provinces of Argentina. In the 
study site, the presence of Wild Boar increased since 1972 with 
the construction of the Pomona Channel (pers. obs.), built to 
supply drinking water to San Antonio Oeste. Until that time, adult 
tortoise shells found were always intact. In contrast, following the 
establishment of Wild Boar at the site, we now find shells of adult 
tortoises with the plastron opened indicative of attack by Wild 
Boars.

We can include the Wild Boar as another potential threat to 
the Chaco Tortoise and urge that the presence of Wild Boar be 
considered during the development of strategies and priority 
actions to conserve this vulnerable species.

ERIKA KUBISCH, MARIA EUGENIA ECHAVE, and LUIS ALBERTO 
ECHAVE, Departamento de Zoología, Laboratorio de Ecofisiología e Historia 
de vida de Reptiles, INIBIOMA–CONICET, Centro Regional Universitario Bari-
loche, Universidad Nacional del Comahue, San Carlos de Bariloche (8400), 
Río Negro, Argentina (e-mail: erikubisch@gmail.com).

CHELYDRA SERPENTINA (Common Snapping Turtle). NESTING 
AGGREGATION. On the evening of 15 June 2014, I witnessed four 
adult female Chelydra serpentina digging nests simultaneously. 
I arrived at the site (described below), at 2102 h. The skies were 
overcast and it had recently rained. The air temperature was 11°C 
and sunset was at 2129 h; I stayed until 2145 h and made several 
observations. Conditions were similar the previous and following 
evenings, except that there had been no rainfall on those occa-
sions.

 The study site, Dingman’s Marsh (45.7025°N, 84.6903°W), 
is an impoundment formed by a 360-m earthen levy (ca. 3 m 

in height) built across Mill Creek by the Michigan Department 
of Natural Resources (MDNR) and Ducks Unlimited in 1959 to 
increase habitat for waterfowl. The area is managed by MDNR. It 
is a well-known birding site located ca. 20 km N of the University 
of Michigan Biological Station (Heinen and Vande Kopple 2003. 
Nat. Areas. J. 23:165–173), Cheboygan Co. Michigan, USA. The 
surface area of the marsh is ca. 3.5 km2, and it drains an area of 
ca. 25 km2.

 The turtles ranged in size from ca. 26–33 cm total carapace 
length, estimated visually. The largest female was digging her 
nest in the middle of the two-track on top of the levy, and the 
other three were digging nests in short vegetation on the marsh 
side of the levy, in areas distant from nearby swamp forests such 
that they receive full sunlight throughout daytime. All four turtles 
allowed approach to within one meter without showing defensive 
behaviors (e.g., hissing or mouth gaping). Two of the turtles were 
nesting within 1 m of each other, and the third was about 10 m to 
the southwest of them. The fourth turtle, the largest, was another 
15 m farther west along the levy two-track.

 It was also apparent that all four turtles had dug in several 
places immediately adjacent to where I saw them. This behavior, 
described for other species, could be advantageous in odor-
masking nests from predators (but see below), or an attempt to 
find appropriate incubation sites given the heterogeneity of soil 
particles (silts to coarse gravels) that comprise the levy.

 Since I had visited at the same time the evening before, 
under generally similar weather conditions, and saw no nesting 
attempts or turtles, I suspect that this may have been a case 
of synchronous nesting. However, given the size of the marsh 
and the relative abundance of C. serpentina, I was surprised to 
see only four individuals. On another occasion several years 
earlier, I saw a simultaneous nesting event for Chrysemys picta 
marginata (Midland Painted Turtles) at the site, and counted 
over 50 individuals digging nests along the same short (ca. 100 
m) stretch of levy two-track. Individual Chelydra serpentina are 
sometimes known to travel long distances overland to nest, and 
because the adjacent areas are mostly dense Alnus sp. (alder) 
and Thuja occidentalis (Northern White Cedar) swamps, other 
nesting turtles may have been overlooked. Other portions of the 
marsh are inaccessible except by boat.

 Although synchronous nesting is known for a number 
of turtle species, there is little known about it in this species. 
Given the tendency of some individual C. serpentina to travel 
long distances overland to nest (Ernst and Lovich 2009. Turtles 
of the United States and Canada. 2nd ed. Johns Hopkins Univ. 
Press, Baltimore, Maryland. 827 pp.), it is difficult to conceive 
how this behavior could provide a predator satiation defense 
as hypothesized for some other species. Thus, an alternate 
explanation for this observation could be as simple as female 
turtles independently drawing on the same cue, such as day 
length coupled with recent rainfall (which may mask scents; 
Bowen and Janzen 2005. J. Herpetol. 39:649–652), to emerge and 
lay eggs.

 I returned to the marsh the next night (16 June 2014) at 2050 
h and stayed until well after sunset to see if there were any more 
nesting turtles. There were none observed, perhaps lending 
support to the previous day’s event representing a synchronous 
nesting. The nests of the two largest turtles were destroyed and 
the eggs were eaten. From shell remnants, I counted 41 eggs from 
the largest female’s nest, and 35 from the second largest female’s 
nest. The areas were disturbed around the two smaller females’ 
nests, but the chambers were not dug out, and there were no 
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eggshells nearby, suggesting that either their nests escaped 
predation, or they did not lay eggs. However, given the keen 
olfactory capabilities of the presumably mammalian predators, 
it seems likely that these two nests did not contain eggs. Because 
I lacked permission to manipulate nests I did not dig up the 
nests to check for intact eggs. There were no mammal tracks 
identifiable on the two-track, as several vehicles had driven over 
it the preceding day, so I could not determine the nest predator. 
The most common is Procyon lotor (Raccoon), but Mephitis 
mephitis (Striped Skunk), Vulpes vulpes (Red Fox), Urocyon 
cinereoargenteus (Gray Fox), several Mustela species (weasels), 
and Didelphis virginiana (Virginia Opossum) all occur in the 
area.

 More observations on this species are warranted to determine 
whether C. serpentina females engage in synchronous nesting, as 
opposed to independently responding to similar environmental 
cues.

 JOEL T. HEINEN, Department of Earth and Environment, Florida In-
ternational University, Miami, Florida 33199, USA; e-mail: heinenj@fiu.edu.

CHELYDRA SERPENTINA (Snapping Turtle). RITUALIZED AG-
GRESSIVE BEHAVIOR. At approx. 0715 h on 04 September 2014, 
two adult Chelydra serpentina were observed engaging in a ritu-
alized aggressive interaction in a small pond in Champaign, Il-
linois, USA (40.107666°N, 88.306°W, WGS84; elev. 233 m). The 
observer (LM) was approx. 15–20 m from the turtles on a balcony 
overlooking the pond, and thus was able to film the turtles’ be-
havior without impacting them. Sex of the turtles was not con-
firmed, but the behavior suggests that both individuals were 
males (Janzen and O’Steen 1990. Bull. Chicago Herpetol. Soc. 
25:11; Hurlburt et al. 1999. Herpetol. Rev. 30:39). The two turtles 
were not captured or measured, but a SVL = ca. 40–50 cm and tail 
length = ca. 20–30 cm is a reasonable estimate for both turtles.
 The two turtles began by facing each other in the middle of 
the narrow pond (no vegetation in the proximity) with heads 
submerged and carapaces visible above the water. The turtles 
floated in this position for a few seconds before one of the turtles 
lunged at the other, resulting in a collision. The turtles repeated 
this floating and lunging behavior for the next minute, and then 
both of their heads emerged from the water. At this point the 
turtles also cocked their tails out of the water and held them rigid 
while also holding their heads out of the water. The turtles then 
swam towards each other with heads and tails aloft, and lunged 
at each other’s heads when they were close together. Following 
the violent collision, one turtle (A) began blowing bubbles under 
water and this was immediately reciprocated by the other turtle 
(B). Turtle A alternated between elevating its head out of the wa-
ter to look at turtle B and submerging its head to blow bubbles for 
the next 30 sec, whereas turtle B kept its head out of the water for 
most of that time with its tail cocked out of the water (Fig. 1) and 
watched A. Turtle B then lowered its tail and began swimming 
towards turtle A and when they were close together, B lunged at A 
and grabbed it by the neck and the two turtles then thrust out of 
the water and rolled over. They separated briefly, heads emerged 
and they looked at each other for a few seconds, then A appeared 
to attempt a dive and B swam to where A was and stopped the 
dive. B partially mounted the shell of A, and the two faced off 
again with only the carapaces out of the water. They floated in 
this manner for approx. 15 seconds and then came together re-
sulting in a collision and immediate parting. They continued to 
engage in this behavior for another 2–3 min. At this point A el-
evated its head and tail, and B lunged at A and appeared to grab 

A’s neck. When they separated they both elevated their heads and 
tails, and A appeared to blow a few bubbles. They looked at each 
other for a few sec and then B began swimming towards A with 
its head out of the water, and A turned and tried swimming away. 
B caught up to A and partially mounted A’s shell and appeared to 
lunge for A’s tail, causing A to spin around and attempt to pro-
tect its extremities. B relented, allowing A to swim off towards the 
edge of the pond.
 Aggressive interactions between Snapping Turtles have been 
documented (e.g., Raney and Josephson 1954. Copeia 1954:228; 
Hammer 1969. J. Wildl. Manag. 33:995–1005; Janzen and O’Steen 
1990, op. cit.), this is the first recorded instance of ritualized ago-
nistic behavior that included both combatants elevating head 
and tails out of the water during the confrontation. This behavior 
may allow the rivals to gauge each other’s size and perhaps fa-
cilitate a non-violent resolution if one is clearly larger. Bubble-
blowing is also an example of ritualized behavior and was noted 
in one other instance (Raney and Josephson 1954, op. cit.). It is 
unclear what role bubble-blowing serves, although it presum-
ably may also be a signal of size. A short video of the described 
interaction is available at: http://wwx.inhs.illinois.edu/research/
videos/snapping-turtle/.

LOREN MERRILL, University of Illinois, Urbana-Champaign, Illinois 
Natural History Survey, 1816 S. Oak St. Champaign, Illinois 61820, USA; e-
mail: loren21@illinois.edu.

CHELYDRA SERPENTINA (Common Snapping Turtle). UNUSU-
AL NESTING BEHAVIOR. Nesting behavior in Snapping Turtles 
has been widely studied at many locations (Ernst and Lovich 
2009. Turtles of the United States and Canada, 2nd ed. John Hop-
kins Univ. Press, Baltimore, Maryland. 827 pp.), including our 
study site at Gimlet Lake, Garden Co., Nebraska, USA, on the 
Crescent Lake National Wildlife Refuge (Iverson et al. 1997. Her-
petologica 53:96–117). At this site (as well as at other northern 
sites; references above), Snapping Turtles are known to oviposit 
a maximum of only one clutch of eggs per year. We are unaware 
of a previous published account of a female Snapping Turtle dig-
ging and covering a complete nest twice in less than one week.

 On 2 June 2012 an individual female C. serpentina emerged 
from the water and engaged in normal nesting behavior. Upon 
completion of nesting, her body and clutch measurements were 
taken (maximum carapace length: 35.7 cm, post-nest body mass: 
9300 g, clutch size: 56, mean egg mass: 13.44 g) and she was 
released back to the lake from which she emerged. Five days later 
(7 June 2012), the same individual emerged and proceeded to dig 

Fig. 1. Still image of an adult Snapping Turtle engaging in ritualized 
posturing with tail and head out of the water, while the other adult 
Snapping Turtle blows bubbles.
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and cover a complete nest. Measurements were once again taken 
as she left the completed nest (post-nest body mass: 9800 g) and 
she was again released to return to the water. Upon immediate 
nest excavation, no eggs were present. Because the nest was fully 
constructed and covered, this observation cannot be considered 
a “false crawl” (e.g., Rumbold et al. 2001. Restoration Ecol. 9:304–
310) or a “false nest” (e.g., Nelson et al. 2009. Chelon. Conserv. 
Biol. 8:66–73). We have not previously observed this behavior in 
34 years of work at this site (>> 650 nests examined).

 We have observed Painted Turtles (Chrysemys picta) at this 
site excavate and cover empty nests some days after hormonal 
induction of oviposition with oxytocin (Iverson and Smith 1993. 
Copeia 1993:1–21). However, the female Snapping Turtle had 
never been captured before, so the physiological mechanism 
that drove her to construct a second, empty nest is unknown. 

 The staff of the Crescent Lake National Wildlife Refuge 
permitted and supported our long-term research at this site. 

 LAURA CORICHI (e-mail: lccoric10@earlham.edu), ASHLEY HED-
RICK (e-mail: arhedri11@earlham.edu), HANNA KLONDARIS (e-mail: hm-
klond10@earlham.edu), and JOHN B. IVERSON (e-mail: johni@earlham.
edu), Department of Biology, Earlham College, Richmond, Indiana 47374, 
USA.

DOGANIA SUBPLANA (Malayan Softshell Turtle). DIET AND 
ISLAND POPULATION. Dogania subplana is a relatively small 
(carapace length [CL] to 350 mm) trionychid occurring from 
southern Myanmar and Thailand south through Peninsular 
Malaysia and Sumatra to Java, and east to Borneo and possibly 
the Philippines (Smith 1931. The Fauna of British India, includ-
ing Ceylon and Burma. Vol. 1. Loricata and Testudines. Taylor 
and Francis, London. 185 pp.; Iverson 1992. A Revised Checklist 
with Distribution Maps of Turtles of the World. Privately print-
ed, Richmond, Indiana. 363 pp.). Despite being widespread and 
even common in many areas (Nutaphand 1979. The Turtles of 
Thailand. Siam Farm, Bangkok. 222 pp.), the ecology of D. sub-
plana remains poorly known. In particular there is a notable 
paucity of information on diet. Although general accounts sug-
gest D. subplana is omnivorous and consumes fish, crustaceans, 
insects, clams, aquatic snails, fruits, and algae (Bonin et al. 2006. 
Turtles of the World. Johns Hopkins University Press, Baltimore, 
Maryland. 416 pp.; Cox et al. 2010. A Photographic Guide to 
Snakes and Other Reptiles of Thailand and South-east Asia. Asia 
Book Co., Ltd., Bangkok. 144 pp.), empirical reports based on the 
analysis of stomach contents or feces appear lacking in the sci-
entific literature. 

On 19 December 2013, we found the fresh carcass of a male 
D. subplana (CL = 178 mm; plastron length = 140 mm) on Lampi 
Island in Lampi Island National Park, Boke Pyin Township, 
Tanintharyi Region (formerly “Division”), Myanmar. Lampi Island 
National Park (205 km2) is located approximately 25 km from 
the mainland and encompasses parts of the Myeik Archipelago. 
Lampi Island is characterized by steep terrain (to 455 m) covered 
in relatively undisturbed tropical evergreen forest (Beffasti 
and Galanti 2011. Myanmar Protected Areas: Context, Current 
Status and Challenges. Ancora Libri, Milan, Italy. 153 pp.). The 
turtle carcass was found in Yeaw Chaung (= creek), a spring-fed, 
rocky stream with a sand-gravel substrate that drains hills on the 
eastern side of the island. The carcass was found at an elevation 
of < 5 m above sea level, approximately 175 m upstream from 
where the stream empties into the Andaman Sea (10.86660°N, 
98.23966°E; India-Bangladesh datum). Yeaw Chaung is similar 
to hill stream habitat described for D. subplana in Malaysia and 

Thailand (Smith, op. cit.; Cox et al., op. cit.). We were unable 
to determine how the turtle died as the carcass exhibited no 
apparent injuries or signs of predation. We removed the stomach 
and intestinal tract during a cursory necropsy; the former was 
filled with the fresh remains of a small crab (pincer length = 15 
mm) of an undetermined species. Crabs were abundant among 
the rocks in the streambed as well as in mangroves at the creek 
mouth. To our knowledge, this is the first empirically derived 
report concerning the diet of D. subplana. 

Our finding is also the first record of D. subplana from Lampi 
Island and represents one of the few specimen-based records from 
Myanmar. The only previous records of D. subplana in Myanmar 
are from Myeik (formerly “Mergui”) and nearby coastal islands 
(Smith, op. cit.; Iverson, op. cit.). The occurrence of D. subplana 
on offshore islands in Myanmar is not unexpected. In Malaysia, 
D. subplana occurs on “many smaller islands where other 
trionychids are never found” (Smith, op. cit.). Dogania subplana 
has also been reported on Singapore and offshore islands in 
Thailand and Indonesia (Iverson, op. cit.; Lim and Lim 1992. A 
Guide to the Amphibians and Reptiles of Singapore. Singapore 
Science Centre, Singapore. 160 pp.). van Dijk (1998. The Natural 
History of the Elongated Tortoise Indotestudo elongata [Blyth, 
1853] [Reptilia: Testudines] in a Hill Forest Mosaic in Thailand, 
with Notes on Sympatric Turtle Species. Ph.D. dissertation, 
National University of Ireland at Galway. 255 pp.) speculated 
that D. subplana populations on continental shelf islands are 
Pleistocene relicts that became isolated on mountains and 
hilltops by rising sea levels; however, more recent dispersal from 
mainland freshwater habitats cannot be ruled out. 

We thank the Ministry of Environmental Conservation 
and Forestry for granting permission to conduct fieldwork in 
Myanmar, and are grateful for the field assistance provided by 
Thein Naing Aung and Forest Department Rangers. Research 
in Myanmar was made possible by generous grants from Turtle 
Conservation Fund and Andy Sabin and the Sabin Family 
Foundation. We thank Peter Paul van Dijk and Lewis Medlock 
for providing literature and thoughtful commentary on this 
manuscript. The findings and conclusions in this article are 
those of the authors and do not necessarily represent the views 
of the U.S. Fish and Wildlife Service. 

STEVEN G. PLATT (e-mail: sgplatt@gmail.com), KALYAR PLATT (e-
mail: kalyarplatt@gmail.com), KHIN MYO MYO (e-mail: kmyomyo@gmail.
com), and ME ME SOE (e-mail: memesoetsa@gmail.com), Wildlife Conser-
vation Society/Turtle Survival Alliance - Myanmar Program, Office Block 
C-1, Aye Yeik Mon 1st Street, Hlaing Township, Yangon, Myanmar; THOM-
AS R. RAINWATER, U.S. Fish and Wildlife Service, Charleston Field Office, 
176 Croghan Spur Road, Suite 200, Charleston, South Carolina 29407, USA 
(e-mail: trrainwater@gmail.com).

GLYPTEMYS INSCULPTA (Wood Turtle). NESTING HABITAT 
AND BEHAVIOR. Glyptemys insculpta, a species native to the 
northeastern United States and southeastern Canada, is im-
periled due to a variety of factors including habitat degradation 
and loss (Ernst and Lovich 2009. Turtles of the United States and 
Canada, 2nd ed. Johns Hopkins Univ. Press, Baltimore, Maryland. 
827 pp.). Nesting habitat, typified by well-drained, bare sand, 
gravel, or soil with ample sun exposure, has been implicated as 
a limiting factor for G. insculpta populations (Buech et al. 1997. 
In Proceedings: Conservation, Restoration, and Management of 
Tortoises and Turtles—An International Conference, pp. 389–
391. New York Turtle and Tortoise Society, New York; Ernst and 
Lovich 2009, op. cit.). On 10 June 2014 at 1815 h, we observed a 
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female G. insculpta exhibiting preliminary nesting behavior on a 
sand patch located approximately 3 m from the edge of a stream 
within a logged section of Caledonia State Park, Pennsylvania 
(39.9116°N, 77.4726°W, datum WGS84; elev. 290 m). The sand 
patch in which the G. insculpta was observed and several near-
by sand patches appeared to have been created by flood-borne 
sand deposition around logging-generated deadwood (e.g., logs, 
stumps). The turtle’s tracks in the sand encompassed two de-
pressions that appeared to be incomplete nest cavities excavated 
by the observed female. These depressions may be consistent 
with the “false start” sequence of preliminary nesting behavior 
observed in G. insculpta in Michigan by Harding and Bloomer 
(1979. HERP, Bull. New York Herpetol. Soc. 15[1]:9–26). Addition-
ally, we observed that several portions of the G. insculpta cara-
pace were covered in sand. Female G. insculpta often coat their 
carapace with wet sand as a prelude to nesting (Harding and 
Bloomer 1979, op. cit.). Additional turtle tracks were noted ap-
proximately 10 m downstream in another sand patch. 

Anthropogenic effects on streams and riparian habitats (e.g., 
damming, channelization, land use alterations) often negatively 
impact G. insculpta nesting habitat (Buech et al. 1997, op. 
cit.). However, in this case, logging debris may have enhanced 
nesting habitat by leading to the creation of sand patches and 
increasing sun exposure. This observation may be pertinent to G. 
insculpta habitat conservation as the addition or maintenance 
of deadwood within stream flood plains may create or enhance 
suitable G. insculpta nesting habitat. However, further research 
is needed to determine whether nests located within these and 
similar sand patches are successful.

We thank Cotter Nunan and Robyn E. Woodley for providing 
transportation to Caledonia State Park. These observations were 
made during a random encounter while hiking. All observations 
were conducted visually, and the turtle and habitat were not 
disturbed during the course of these observations.

SEAN M. HARTZELL (e-mail: smh14844@huskies.bloomu.edu), AM-
BER L. PITT, Department of Biological and Allied Health Sciences, Blooms-
burg University of Pennsylvania, Bloomsburg, Pennsylvania 17815, USA. 

GOPHERUS AGASSIZII (Mohave Desert Tortoise) and CROTA-
LUS MITCHELLII (Speckled Rattlesnake). BURROW ASSOCI-
ATE.  The burrows of  Desert Tortoises (Gopherus agassizii) pres-
ent a unique microhabitat that provides shelter from extreme 
heat, cold, and aridity, as well as offering protection from preda-
tors (Bulova 2002. J. Therm. Biol. 27:175–189). Temperatures 
inside the burrow are known to be more stable than the ambi-
ent environment which can become lethal to most desert spe-
cies (Walde et al. 2009. Southwest Nat. 54:375–381).  A review of 
commensals reported 31 species (23 vertebrates, 8 invertebrates) 
using Desert Tortoise burrows (Luckenbach 1982. In Bury [ed.], 
North American Tortoises: Conservation and Ecology. pp. 1–38. 
Wildl. Res. Report 12, U.S. Fish and Wildlife Service, Washington, 
D.C.) and few species have been added since (Walde and Lindey 
2009. Herpetol. Rev. 40:75; Walde et al. 2009, op. cit.; Germano 
and Perry 2012. Herpetol. Rev. 43:127).  However, over 360 com-
mensals for the Gopher Tortoise (Gopherus polyphemus) have 
been reported (Jackson and Milstrey 1989. In Diemer et al. [eds.], 
Gopher Tortoise Relocation Symposium Proceedings. pp. 86–98. 
State of Florida Game and Fresh Water Fish Commission Non-
game Wildlife Program Technical Report No. 5) and as such it 
is considered to be a keystone species (Eisenberg 1983. In Bry-
ant and Franz [eds.], The Gopher Tortoise: a Keystone Species, 
pp. 1–4. Proceedings of the 4th Annual Meeting of the Gopher 

Tortoise Council).  The large disparity in the number of com-
mensals between these two Gopherus species is presumably due 
to the difference in overall faunal diversity between their ranges.  
However, although the number of commensal species reported 
for Mohave Desert Tortoises is comparatively low, it is possible 
that they are understudied and underreported, and thus their 
role in desert ecology is not fully known.

During Mohave Desert Tortoise surveys approximately 45 km 
NE of Barstow, California, USA, on 7 July 2009 at 0838 h, an adult 
male Mohave Desert Tortoise was observed sharing a burrow with 
a Speckled Rattlesnake (Crotalus mitchellii).  The burrow mouth 
faced due north and was in a caliche formation along the edge of 
a wash at the base of the Alvord Mountains in the western Mojave 
Desert.  Evidence of an old Desert Woodrat (Neotoma lepida) 
midden was present in the burrow and burrow mouth.  Average 
air temperature for that time of day is approximately 32°C, with 
ground temperatures of ≈40°C, while burrow temperatures 
remain stable at around 31°C (Walde et al. 2009, op. cit.).

Seven species of snakes are documented to use Mohave 
Desert Tortoise burrows, including four species of rattlesnakes 
(Luckenbach 1982, op. cit.; Lovich 2011. Herpetol. Rev. 42:421).  
This is the first documentation of a Speckled Rattlesnake using 
a Desert Tortoise burrow.  Summer foraging activity for Speckled 
Rattlesnakes is known to be primarily nocturnal due to high 
temperatures during the day (Ernst and Ernst 2003. Snakes of 
the US and Canada. Smithsonian Institute, Washington, DC. 668 
pp.).  It is possible that the Speckled Rattlesnake was foraging 
in the burrow, perhaps the night before, as several prey species 
of the Speckled Rattlesnake have been shown to utilize Mohave 
Desert Tortoise burrows (Luckenbach 1982, op. cit.).  It could also 
have been using the burrow as a thermal refuge. 

Funding for the project during which this observation was 
made was provided by DPW Environmental at the National 
Training Center, Fort Irwin, California.

ANGELA M. WALDE (e-mail: angiecone@hotmail.com), ANDREW D. 
WALDE (e-mail: awalde@hotmail.com), Walde Research & Environmental 
Consulting, 8000 San Gregorio Rd., Atascadero, California  93422; USA; 
CHARLIE JONES, Noble Creek Biological Consulting, 4207 SE Woodstock 
Blvd., #360, Portland, Oregon 97206, USA (e-mail: charlie@noblecreekbio-
logical.com).

MACROCHELYS TEMMINCKII (Alligator Snapping Turtle). 
JUVENILE BASKING. Macrochelys temminckii is a large, secre-
tive freshwater turtle found in rivers and associated waters of 
several southeastern states (Pritchard 1989. The Alligator Snap-
ping Turtle: Biology and Conservation. Milwaukee Public Mu-
seum, Milwaukee, Wisconsin. 104 pp.; Lovich 1993. SSAR Cat. 
Amer. Amphib. Rept. 562.1–562.4; Ernst et al. 1994. Turtles of 
the United States and Canada. Smithsonian Institution Press, 
Washington, D.C. 578 pp.). Little is known about the behavior of 
this cryptic species, and it is rarely observed basking. A recent 
report documented an adult M. temminckii basking (Selman et 
al. 2009. Herpetol. Rev. 40:79) in Mississippi, and rare instances 
of observed aerial basking for juveniles have been reported in 
other locations including Texas and Florida (Ewert 1976. Her-
petologica 32:150–156; Farr et al. 2005. Herpetol. Rev. 36:168; 
Thomas 2009. Herpetol. Rev. 40:336). A hatchling caught in a 
basking trap in Mississippi was presumably basking, although 
the behavior was not directly witnessed (Shelby and Jenson 2002. 
Herpetol. Rev. 33:304). A recent review documented basking by 
M. temminckii in north Louisiana (Carr et al. 2011. IRCF Reptiles 
& Amphibians. 18:2–5); of note all nine prior instances involved 
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single individuals basking. Herein we report on two juvenile M. 
temminckii observed basking on the same afternoon in coastal 
Louisiana.

On 3 May 2014, RB observed two basking juvenile M. 
temminckii (estimated mass less than 4.5 kg) approximately 
0.8 km apart in a swamp just south of Centerville, St. Mary 
Parish, Louisiana, USA. The water depth was approximately 
75 cm and clear. It was sunny and the water temperature was 
22.2°C. The air temperature was estimated at approximately 
28°C by RB; the measured maximum temperature in Grand 
Chenier, Louisiana (similar latitude) that day was 24.4°C. The 
first specimen was observed at approximately 1450 h by RB 
and a companion travelling slowly in an 18-foot flat-bottom 
boat with a 200-hp motor. The turtle was observed basking on 
a submerged tree limb that completely crossed the canal; the 
log was initially overlooked by the boat operator. When the boat 
motor inadvertently nudged the log upon which the turtle was 
basking it did not disturb the turtle, but after passing the turtle 
the observers reversed the boat to attempt to observe it again at 
a closer distance. At this point the turtle entered the water; it was 
thus observed for approximately 90 seconds. 

The second specimen was seen at approximately 1520 h 
basking on a log (Fig. 1A) approximately 60 cm above the water 
(Fig. 1B), despite other limbs at a lower elevation being readily 
available for resting platforms in the immediate vicinity. The 
specimen remained motionless and appeared lifeless, and was 

approached to within approximately 3–4 m, with the boat motor 
running. It was observed for several minutes, and a series of 
photographs were taken. The water body was a “dead end” canal 
and thus the second turtle was observed again as the observers 
retraced their route to exit the wetlands; each observation period 
was estimated to last some five minutes. The first of thirteen 
photographs was taken at 1524 h as RB entered the dead-end 
canal, and the last photo on the return trip was taken at 1612 
h; thus the turtle was presumably basking at least 48 minutes. 
When seen initially, the turtle’s carapace was very dry suggesting 
it had been basking for some time prior to being observed, and 
on the return trip the turtle was still completely dry, and the body 
position was unchanged. Until recently, most prior observations 
of basking in this species were limited to brief observations 
lasting only a matter of minutes (maximum about 12 minutes in 
Farr et al., op. cit.); Carr et. al. (op. cit.) documented basking for 58 
minutes in their third observation reported. In some cases in the 
accounts previously cited, basking time for the turtle described 
was interrupted when the turtle was captured and handled by 
investigators or approached closer for attempted photography, 
causing it to retreat into the water.

The height above the waterline at which the second turtle 
was basking is clearly shown in Fig. 1B; both Farr et al. (2005, 
op. cit.) and Selman and Willig (2010. Herpetol. Rev. 41:486) 
documented similar elevated locations for basking and climbing 
ability in M. temminckii but we are not aware of photographs 
to document this behavior. Carr et al. (2011, op. cit.) provided 
photo-documentation of this species basking on railroad ties in 
Ouachita Parish in north Louisiana. 

We are not aware of any prior instances of two M. temminckii 
being observed basking on the same day; indeed all nine 
prior documented cases of basking were of single individuals 
(Carr et al. 2011, op. cit.). To our knowledge this is also the first 
documentation of basking, including photos, for M. temminckii 
in coastal Louisiana. Researchers have suggested observations 
of this very rare behavior should be documented (Selman et al. 
2009, op. cit.) and a number of explanations for basking behavior 
in this cryptic species were recently reviewed (Carr et al. 2011, 
op. cit.). 

 We acknowledge Will Selman for providing helpful references 
and Elizabeth Bordelon for assistance with details on the 
observations. 

 RUTH M. ELSEY, Louisiana Department of Wildlife and Fisheries, 
Rockefeller Wildlife Refuge, 5476 Grand Chenier Highway, Grand Chenier, 
Louisiana 70643, USA (e-mail: relsey@wlf.la.gov); RUSSELL BOURGEOIS, 
215 Roland Lane, Jeanerette, Louisiana 70544, USA.

MALACLEMYS TERRAPIN CENTRATA (Carolina Diamond-
backed Terrapin). TWINNING. On 3 July 2014 a clutch of 9 
eggs collected from a female Diamond-backed Terrapin (cara-
pace length = 195.0 mm, plastron length = 174.0 mm, carapace 
width = 149.0 mm, depth = 81.0 mm, mass = 1234.0 g) originat-
ing from Charleston Harbor, South Carolina, USA (32.748272°N, 
79.896714°W), began hatching after incubating for 49 days at a 
constant temperature of 31°C. Initially, only four eggs hatched 
successfully, producing four hatchlings that averaged 31.1 mm 
carapace length, 27.4 mm plastron length, 26.7 mm carapace 
width, 15.9 mm depth and a mass of 8.7 g. On 4 July 2014 the 
fifth and final egg of the clutch hatched, revealing two hatchlings 
joined together by the external yolk (Fig. 1). While both individu-
als were undersized, one was significantly larger than the other 
(larger hatchling: carapace length = 25.5 mm, plastron length = 

Fig. 1. Alligator Snapping Turtle (Macrochelys temminckii) basking in 
coastal Louisiana. 
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21.3 mm, carapace width = 20.5 mm, depth = 12.7 mm, mass = 
4.33 g; smaller hatchling: carapace length = 18.0 mm, plastron 
length = 14.5 mm, carapace width = 15.7 mm, depth = 10.4 mm, 
mass = 1.91 g). Both hatchlings were washed with de-ionized 
water, placed in a plastic container with moist paper towels, 
and returned to the incubator. Each day, the moist paper towels 
were replaced, containers were cleaned, and the hatchlings were 
placed back into the incubator. After 3 days the hatchlings sepa-
rated from one another naturally. By 9 August 2014 both hatch-
lings’ plastrons were completely healed and they were placed in 
water and offered food (Fig. 2). By 25 August 2014, both hatch-
lings had eaten small amounts of fish and periwinkle snails, were 
alert, and seemed to be in good health. 

Identical twin Diamond-backed Terrapins, attached by the 
external yolk, have been reported once previously (Hildebrand 
1938. J. Hered. 29[7]:243–254); however, this was the only 
example he observed in over 25 years and an estimated 100,000 
artificially-hatched Diamond-backed Terrapin eggs in Beaufort, 
North Carolina. The twins were said to be well formed, although 
slightly undersized, measuring about 18 mm in length. Shortly 
after discovery, both individuals were reported to have died. 

ANDREW M. GROSSE (e-mail: grossea@dnr.sc.gov), and ERIN M. 
LEVESQUE (e-mail: levesquee@dnr.sc.gov), South Carolina Department 
of Natural Resources, Marine Resources Research Institute, 217 Fort John-
son Road, Charleston, South Carolina 29412, USA.

MELANOCHELYS TRICARINATA (Tricarinate Hill Turtle). DIET. 
Melanochelys tricarinata is distributed across northern and east-
ern India, Nepal, Bhutan, and Bangladesh, and inhabits moist 
deciduous Sal (Shorea robusta) forests, evergreen forests, and 

riverine grassland (Das 2009. Chelonian Res. Monogr. [5]:025.1–
025.5; Wangyal et al. 2012. Chelonian Conserv. Biol. 11:268–272). 
It is omnivorous, feeding on earthworms, insects, and a variety 
of plant materials (Kumar et al. 2010. Herpetol. J. 20:139–146). 
As part of an ongoing mark-recapture study, on 10 July 2014, we 
captured a male M. tricarinata (Fig. 1) at 1630 h in a natural Sho-
rea robusta forest within the Wildlife Institute of India Campus 
(77.97411°E, 30.28330°N), Dehradun, Uttarakhand State, north-
ern India. The turtle measured 156.63 mm SCL, 98.50 mm SCW, 
131.88 mm PL, and weighed 464 g. Shortly after capture, it def-
ecated seeds of Ficus sp. and part of a tail belonging to a snake, 
Amphiesma stolatum (Fig. 2). The identity of the latter item was 
based on characteristic buff striped mark on tail, and tail stripe 
length of 64.40 mm and maximum width of 7.12 mm. North 
American turtle species, such as Apalone ferox, Terrapene caro-
lina, Trachemys scripta, Chelydra serpentina, and Macroclemys 
temminckii (Dodd 2001. North American Box Turtles: A Natu-
ral History. University of Oklahoma Press, Norman, Oklahoma. 
xvi + 231 pp.; Ernst and Lovich 2009. Turtles of the United States 
and Canada. 2nd ed. Johns Hopkins University Press, Baltimore, 
Maryland. 827 pp.) and the Australian Chelodina rugosa (Cann 
1998. Australian Freshwater Turtles. Craft Print Pte Ltd and Beau-
mont Publishing Pvt. Ltd, Singapore. 292 pp.) are known to feed 
on snakes through predation and/or scavenging. This is the first 
record of a snake in the diet of an Indian turtle species.

 We thank the Uttakhand Forest Department for study 
permission and Indraneil Das for his suggestions on this 
manuscript. 

 ABHIJIT DAS (e-mail: abhijit@wii.gov.in), and R. SURESH KUMAR 
(e-mail: suresh@wii.gov.in), Endangered Species Management Depart-

Fig. 1. Twin hatchling Diamondback Terrapins joined by the external 
yolk. 

Fig. 2. Twin hatchling Diamondback Terrapins separated and feeding 
in water.

Fig. 1. Melanochelys tricarinata, male from the campus of the Wild-
life Institute of India.

Fig. 2. Portion of tail of Amphiesma stolatum defecated by Melano-
chelys tricarinata.
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ment, Wildlife Institute of India, Chandrabani, Dehradun, Uttarakhand, 
India

MESOCLEMMYS TUBERCULATA (Tuberculate Toad-headed 
Turtle). HATCHLINGS. The chelid turtle Mesoclemmys tubercu-
lata occurs in eastern Brazil, in the Rio São Francisco and ad-
jacent drainages, recorded mainly in the Caatinga and at some 
localities in the Atlantic Forest and Cerrado; it is a medium-sized 
species that may reach a carapace length of 25–30 cm (Ernst 
and Barbour 1989. Turtles of the World. Smithsonian Inst. Press, 
Washington, DC. 313 pp.). This species is used as food and me-
dicinal purposes by humans in this semi-arid region of Brazil 
(Alves et al. 2012. J. Ethnobiol. Ethnomed. 8:1–29).

On 8 November 2013, during a faunal rescue operation in 
conjunction with the Project of Integration of São Francisco 
river (PISF) within the basins of septentrional northeastern, 
we collected eight eggs belonging to an unidentified species of 
turtle. The eggs were found at the site of the future dam of the Jati 
Reservoir (7.703314°S, 39.008587°W), municipality of Jati, state 
of Ceará, Brazil. The local environment was a small dry area, 
where a tractor was clearing dense regrown vegetation. After we 
collected the eggs, the tractor cleared what was left of the area. Of 
the total of eight eggs collected, two remained intact and were 
placed in a folded tissue and sealed in a plastic bag for transport 
to the Laboratório de Morfofisiologia of the Núcleo de Ecologia 
Molecular (NECMOL) in the Centro de Conservação e Manejo 
de Fauna da Caatinga (CEMAFAUNA-CAATINGA). The eggs were 
then placed in a plastic container (2000 ml) on a substrate of 
vermiculite, and incubated at 27–30°C. Five months later, on 10 
April 2014, two hatchlings emerged (Fig. 1). They were identified 
as M. tuberculata (Ernst and Barbour, op. cit.), and measurements 
were taken using a digital caliper (precision = 0.01 mm) and a 
precision balance (1 g).

The morphometric data for two hatchlings were: carapace 
length (CL1: 39.0 mm, CL2: 37.1 mm), carapace width (CW1: 25.8 
mm, CW2: 25.5 mm), shell height (SH1: 14.0 mm, SH2: 13.4 mm), 
plastron length (PL1: 31.7 mm, PL2: 29.4 mm), plastron width 
(PW1: 21.2 mm, PW2: 20.0 mm), and body mass (BM1: 10.0 g, 
BM2: 8.8 g). Previously reported clutch size for M. tuberculata 
was 4–9 eggs (32 × 26 mm, 11.4–13.3 g), with a hatchling carapace 
length of 37 mm (Grossmann and Reimann 1991. Sauria 13:3–6), 
in general agreement with the present report.

The specimens of M. tuberculata (MFCH 3564–3565) were 
deposited in the Herpetological Collection of the Centro de 
Conservação e Manejo de Fauna da Caatinga (CEMAFAUNA-
Caatinga/UNIVASF), Petrolina, Pernambuco, Brazil. We thank 

the Ministério da Integração Nacional for financial support. 
IBAMA provided the collecting permit (#95/2012 Process n° 
02001.003718/94-54).

PAULO MAURÍCIO ALMEIDA GUIMARÃES REIS, RAFAEL DAMA-
SCENO FERNANDES COELHO, FABIO MIRANDA WALKER, Universidade 
Federal do Vale do São Francisco – UNIVASF, Campus Ciências Agrárias, CEP 
56300-990, Petrolina, Brazil; LEONARDO BARROS RIBEIRO, Centro de 
Conservação e Manejo de Fauna da Caatinga (CEMAFAUNA-CAATINGA), 
Universidade Federal do Vale do São Francisco – UNIVASF, Campus Ciên-
cias Agrárias, Rodovia BR 407, km 12, Lote 543, s/nº, C1, CEP 56300-990, 
Petrolina, Brazil (e-mail: leonardo.ribeiro@univasf.edu.br).

PODOCNEMIS UNIFILIS (Yellow Spotted Amazon River Tur-
tle). PREDATION. Podocnemis unifilis, like other large river 
turtles, is characterized by having delayed maturity and low 
natural adult mortality, with a much higher mortality of eggs 
and hatchlings, which are reported to be preyed upon by vul-
tures (Coragyps atratus and Cathartes aura), Carcará (Polyborus 
plancus), Jaburu (Jabiru mycteria), tegus (Tupinambis teguix-
in), Coati (Nasua nasua), and a mustelid (Cerdocyon thous) 
(Salera Junior et al. 2009. Acta Amazonica 39:207–214). These 
authors also reported Black Caiman (Melanosuchus niger), Jag-
uar (Panthera onca), and Cougar (Puma concolor) preying on 
females during the nesting season on the Javaes River, Tocan-
tins, Brazil. The Jaguar and Cougar consumed the turtles at the 
nesting beach but it was impossible to determine from their 
paper if the caiman predation took place on land or in the wa-
ter. Soares (2000. MS thesis. INPA, Manaus) on the Rio Guapore, 
Rondônia, Brazil, Emmons (1989. J. Herpetol. 23:311–314) on 
the Arataye River, French Guiana, and Hildebrand et al. (1997. 
La Tortuga Charapa [Podocnemis expansa] en el Río Caquetá, 
Amazonas, Colombia: Aspectos de su Biología Reproductiva y 
Técnicas para su Manejo. Disloque Editores, Ltda., Santafé de 
Bogotá. 152 pp.) on the Caqueta River, Amazonas, Colombia, all 
reported Panthera onca and Pa. concolor consuming nesting P. 
unfilis and P. expansa. 

 The 385,000-ha Rio Trombetas Biological Reserve 
(1.25°S, 56.83333°W; WGS84) is located in the Municipality 
of Oriximiná, Pará State, Brazil. During the dry season, sand 
beaches are exposed as the water level of the river recedes, 
providing nesting areas for Podocnemis expansa, P. unifilis, and 
P. sextuberculata. This is the first documentation of a female 
Podocnemis unifilis apparently leaving the water in an attempt 
to escape predation by a Black Caiman (Melanosuchus niger) in 
the Trombetas Reserve. At 0840 h on 11 October 2013, during 
nesting surveys we observed the deep tracks and body drag of 
a Black Caiman where it had lunged out of the water making a 
6-cm deep impression in the wet sand, and 4-cm deep tracks, 
suggesting a running gait. A turtle was captured within 2 m of 
the shore line, as evidenced by turmoil in the sand, fresh blood, 
and egg shells and yolk splattered in a 1.5-m diameter area; 
only one fragment of the 9th–10th right marginal scute of the 
turtle remained on the beach. From this carapace fragment, the 
egg shells, and the tracks, the turtle was identified as P. unifilis 
(Fig 1. A–C). Based on the tracks of the turtle, we believe it was 
not nesting, nor did it appear to be walking at a leisurely pace 
looking for a nest site, but rather was running in an attempt to 
escape predation. 

 Financial and logistical support for the study were provided 
by Projeto Tartarugas da Amazônia and REBIO Trombetas 
(ICMBio), CNPq provided a scholorship for F. A. G. Cunha. This 
research was authorized by permit N°40084-3/2013 ICMBio. 

Fig. 1. Lateral view of the carapace (left) and plastron view (right) of a 
hatchling Mesoclemmys tuberculata (carapace length 39.0 mm, plas-
tron length 31.7 mm). Note the two chin barbels and the remains of 
the yolk sac on the plastron.
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 FABIO A. G. CUNHA (e-mail: fabioagcunha@gmail.com), RICHARD 
C. VOGT, BADPI and CBIO, Instituto Nacional de Pesquisas da Amazônia 
(INPA), Av. André Araújo, 2936, Petrópolis, CEP 69.067-375 Manaus, Ama-
zonas, Brazil (e-mail: vogt@inpa.gov.br).

PSEUDEMYS ALABAMENSIS (Alabama Red-bellied Cooter). 
MAXIMUM SIZE. The maximum straight-line carapace length 
(SCL

max
) for Pseudemys alabamensis is currently given as 33.5 

cm for a female and 29.5 cm for a male (Ernst and Lovich 2009. 
Turtles of the United States and Canada. Johns Hopkins Uni-
versity Press, Baltimore, Maryland. 827 pp.; Mount 1975. The 
Reptiles and Amphibians of Alabama. University of Alabama 
Press, Tuscaloosa, Alabama. 347 pp.) From 1995 to 2000, we 
captured, marked, and measured over 500 specimens in Bald-
win and Mobile counties, Alabama, USA. In 1999, we captured a 
female P. alabamensis in a hoop trap array near Gravine Island 
on the Tensaw River in Baldwin Co., Alabama that had a SCL

max
 

of 38.3 cm and weighed 7.42 kg. From 1998 to 2001, we trapped 
25 females from locations in the Blakeley River and Tensaw Riv-
er (near Gravine Island), Baldwin Co., Alabama, that exceeded 
33.5 cm SCL

max
 (33.8–38.3 cm). During this sampling, we also 

captured two very large males (29.9 cm SCL
max

, 3.42 kg and 29.7 
cm SCL

max
, 2.66 kg) that exceeded the 29.5 cm maximum SCL

max
 

given for males of P. alabamensis in the literature. All of these 
turtles were marked by drilling their marginal scutes, and their 
marking patterns may be obtained by contacting the authors. 

DAVID H. NELSON, Department of Biology, University of South 
Alabama, Mobile, Alabama 36688, USA (e-mail: dnelson@southalabama.
edu); WILLIAM M. TURNER, Sea to See Program Director, Florida State 
University, Tallahassee, Florida 32306, USA (e-mail: bturner@bio.fsu.edu).

TERRAPENE ORNATA LUTEOLA (Desert Box Turtle). DIET. 
Much of the published information regarding the feeding ecol-
ogy of T. ornata draws from studies on the subspecies T. o. ornata 
(Legler 1960. Univ. Kansas Publ. Mus. Nat. Hist. 11:527–669; Ernst 
and Lovich 2009. Turtles of the United States and Canada. 2nd ed. 
Johns Hopkins University Press, Baltimore, Maryland. 827 pp.). 
Less information is available describing the feeding habits of the 
westernmost subspecies, T. o. luteola. The available literature 
describes T. o. luteola as feeding on beetles, grasshoppers, milli-
pedes, and unidentified plant material (Platt et al. 2012. Herpetol. 
Rev. 43:640), scavenging on a dead Round-tailed Horned Lizard, 
Phrynosoma modestum (Germano 2009. Herpetol. Rev. 40:80), 
and feeding on Thread-leaf Groundsel petals (Senecio flaccidus; 
Murray 2013. Herpetol. Rev. 44:134–135). Here we report on ad-
ditional observations of diet in T. o. luteola from several popula-
tions in New Mexico, USA. On 20 July 2010 we encountered an 
adult female T. o. luteola feeding on the remains of a road-killed 
Lesser Earless Lizard, Holbrookia maculate, on a dirt road in 

Fig. 1. A) Tracks of Melanosuchus niger leaving the water; by the 
depth of the tracks and body drag it appears as though it was lunging 
in rapid pursuit of a female Podocnemis unifilis, which shows, by its 
widely spaced tracks, that it left the water in an attempt to escape 
predation. Note that the caiman’s tracks returning to the water were 
less distinct and the body drag was shallower, suggesting it was mov-
ing at a slower pace. B) Broken egg shells and a part of the carapace 
of the turtle. C) Blood and disturbed soil. 

Fig. 1. Adult male Terrapene ornata luteola feeding on Hot Springs 
Globemallow, Sphaeralcea polychroma.
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central New Mexico (34.46878°N, 106.57305°E, datum WGS84; 
1615 m elev.). Additionally, while field processing (for an unrelat-
ed study) another central New Mexico (34.59945°N, 106.66008°E, 
WGS84; 1545 m elev.) adult female T. o. luteola on 24 September 
2007 she defecated the scaled remains of a Greater Short-horned 
Lizard, Phrynosoma hernandesi, which had presumably also 
been scavenged as carrion. On 2 September 2009 at 1925 h on 
the Sevilleta National Wildlife Refuge ca. 67 km S of Albuquer-
que, New Mexico (34.37210°N, 106.68092°E, datum WGS84; 1588 
m elev.) we observed an adult male T. o. luteola feeding on the 
flower buds of a Hot Springs Globemallow, Sphaeralcea polychro-
ma (Fig. 1). On 10 August 2002 between 0926–0945 h ca. 20 km 
S of Alamogordo, New Mexico (32.69755°N, 105.97853°E, datum 
WGS84; 1225 m elev.) we noted an adult female T. o. luteola feed-
ing on the pads of a small Purple Prickly Pear Cactus, Opuntia 
macrocentra, as well as an adult male (ca. 60 m away) eating the 
dried remains of a Long-nosed Snake, Rhinocheilus lecontei. We 
additionally witnessed an adult male T. o. luteola eating a road-
killed Texas Horned Lizard, Phrynosoma cornutum, on a nearby 
road (32.71292°N, 105.98387°W, datum WGS84; 1224 m elev.) on 
the morning of 15 July 2002. These observations emphasize the 
opportunistic nature of foraging in T. o. luteola and reflect their 
proclivity to forage on road-killed carrion, a behavior which like-
ly increases turtle mortality on roads. 
 We thank Jon Erz and the Sevilleta National Wildlife Refuge 
for research access (special use permit 22522 08-018).

 IAN W. MURRAY, Brain Function Research Group, School of Physiol-
ogy, Faculty of Health Sciences, University of the Witwatersrand, Parktown, 
2193, Johannesburg, South Africa (e-mail: Ian.Murray@wits.ac.za); PAT-
RICK ALEXANDER, United States Bureau of Land Management, Las Cruces 
District Field Office, 1800 Marquess St., Las Cruces, New Mexico 88005, USA 
(e-mail: palexander@blm.gov); CHRISTOPHER CIRRINCIONE, 309 Port 
O’Conner Drive, Little Elm, Texas 75068, USA (e-mail: herpsofnm@gmail.
com).

SQUAMATA — LIZARDS

ACRITOSCINCUS PLATYNOTA (Red-throated Skink). ENVI-
RONMENTALLY CUED HATCHING. In some groups such as 
amphibians, embryos can choose a hatching date by assess-
ing and responding to risks posed by abiotic or biotic factors 
(Warkentin and Caldwell 2009. In Dukas and Ratcliffe [eds.], 
Cognitive Ecology II. The Evolutionary Ecology of Learning, 
Memory and Information Use, pp. 177–200. Univ. of Chicago 
Press, Chicago, Illinois). Recent research and a review have es-
tablished that environmentally cued hatching (ECH) occurs in 
reptiles (Doody 2012. Integr. Comp. Biol. 51:49–61). In one type 
of ECH, embryos hatch early in response to predator attacks 
(Warkentin and Caldwell, op. cit.). Although a few lizard species 
can hatch early in response to being handled, ECH is unknown 
for most lizard species, presumably due to the difficulty in find-
ing lizard eggs (Doody et al. 2009. Quart. Rev. Biol. 84:229–252) 
and due to the lack of understanding of the adaptive context 
of hatching in response to handling (i.e., handlers assume that 
eggs hatching in hand reflects coincidence). Herein, we report 
on an observation of early hatching in Acritoscincus platynota 
from eastern Australia. We comment on implications for preda-
tor avoidance.

In March 2008 at around 1800 h, BS raked seven small skink 
eggs and one hatched eggshell from a sandy area under a large 
sandstone rock near Silverdale, New South Wales, Australia 
(33.905216°S, 150.611240°E). The eggs were gently picked up 

during which time a small slit appeared on one egg within 10 
seconds. Within about 20 seconds an embryo burst through the 
slit and the hatchling immediately ran across BS’s hand. The 
hatchling was easily confirmed as a Red-throated Skink, based 
on throat coloration. The remaining eggs were placed back in 
the sand under the rock. 

Our report has two noteworthy implications. First, the 
nest complement of eight eggs is probably greater than the 
maximum clutch size in the species, suggesting that the nest 
was communal; communal nesting has been reported for the 
species (Doody 2006. Herpetofauna 36:23–24). Second, the 
handling-induced hatching in A. platynota likely reflects early 
hatching in response to an increase in perceived predation risk, 
as observed in another Australian skink, Lampropholis delicata 
(Doody and Paull 2013. Copeia 2013:160–165). This observation, 
along with a similar finding for Carlia schmeltzii (BS, unpubl. 
obs.), suggests that the behavior may be widespread in 
Australian skinks, or perhaps in skinks in general. Further 
research should investigate the temporal hatching window 
(plasticity in hatching age and developmental stage) and the 
potential predators of A. platynota, and how they might elicit 
early hatching in the species. A comparative study of ECH in 
skinks would determine if early hatching is an ancestral trait or 
if it has evolved multiple times within that group.

J. SEAN DOODY, Department of Ecology & Evolutionary Biology, 
University of Tennessee, 569 Dabney Hall, Knoxville, Tennessee 37996-
1610, USA (e-mail: jseandoody@gmail.com); BRENDAN SCHEMBRI, 2/26 
Sergison Circuit, Rapid Creek, Northern Territory 0810, Australia (e-mail: 
herpo88@hotmail.com).

ANOLIS CRISTATELLUS (Puerto Rican Crested Anole). AB-
NORMAL DEWLAP COLOR. Anolis cristatellus is native to 
Puerto Rico and has been introduced to Florida, USA (Krysko 
et al. 2003. Florida Sci. 66:74–79; Kraus 2009. Alien Reptiles and 
Amphibians: A Scientific Compendium and Analysis. Springer, 
Dordrecht, Netherlands. 563 pp.). Typical A. cristatellus dewlap 
color and pattern is yellow with orange borders. In Florida there 
are two distinct source populations from San Juan and Agua 
Claras/Ceiba, northeastern Puerto Rico, established in Key Bis-
cayne, Florida and South Miami, Florida, respectively (Kolbe et 
al. 2012. Ecol. Evol. 2[7]:1503–1516).

On 13 January 2014 at 1109 h, an adult male A. cristatellus was 
observed at Fairchild Tropical Botanical Gardens, Miami Florida, 

Fig. 1. Abnormal dewlap color and pattern in Anolis cristatellus.
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USA (25.403°N, 80.163°W, WGS84; < 1 m elev.). This individual 
was caught using a noose by WAB, with dewlap subsequently 
assessed by JTS. This population of A. cristatellus corresponds to 
the population originating from Agua Claras/Ceiba, northeastern 
Puerto Rico (Kolbe et al., op. cit.). This individual had an 
abnormally colored dewlap, with a large proportion being gray 
(Fig. 1). Another individual was subsequently caught (~1113 h) 
which also exhibited gray on its dewlap, however with a lower 
proportion and a more patchy distribution. A total of ~30 A. 
cristatellus were caught during this time period, with no other 
lizards displaying this dewlap pattern. Extensive sampling of A. 
cristatellus in this area has been conducted by JTS and no other 
lizards with this abnormal pattern have been observed previously.

JAMES T. STROUD, Department of Biological Sciences, Florida Inter-
national University, 11200 SW 8th St, Miami, Florida 33199, USA (e-mail: 
JamesTStroud@gmail.com); WINTER A. BECKLES, Department of Biology, 
University of Miami, 1301 Memorial Drive, Coral Gables, Florida 33146, USA 
(e-mail: winterbeckles@gmail.com)

ANOLIS SAGREI (Brown Anole). GOPHERUS POLYPHEMUS 
BURROW COMMENSALISM. Anolis sagrei is native to Cuba 
and the Bahamas, and has been introduced throughout many 
tropical and subtropical regions of the world (Kolbe et al. 2004. 
Nature. 431:177–181). In Florida, USA, A. sagrei has established 
invasive populations across much of the state and occurs in sym-
patry with native Gopherus polyphemus (Gopher Tortoise). 

Gopherus polyphemus excavate burrows that are used as 
refuge sites by approximately 60 species of vertebrates and 
more than 300 species of invertebrates (Jackson and Milstrey 
1989. In Diemer et al. [eds.], Proceedings of the Gopher Tortoise 
Relocation Symposium, pp. 86–98. Florida Game and Fresh Water 
Fish Commission, Tallahassee, Florida; Witz et al. 1991. Am. 
Midl. Nat. 126:152–158). We report observations of a previously 
unreported G. polyphemus burrow commensal species. 

On three separate occasions during March 2014, we observed 
A. sagrei using G. polyphemus burrows as retreat sites on an 
island in the intracoastal waterway near Marineland, Florida, 
USA (29.6236°N, 81.2106°W; WGS84). All three A. sagrei were 
adults and two were identified as males based on size and dorsal 
pattern. One A. sagrei was observed basking at the mouth of a 
burrow at 1000 h on 8 March 2014. It likely used the burrow as a 
retreat site overnight and had emerged to bask in the sunlight. 
After photographing the lizard, it retreated about 0.25 m inside 
the burrow. At 1100 h on 25 March 2014, we observed another 
A. sagrei flee about 2 meters across the ground to a burrow and 
about 15 cm inside. At 1630 h on 25 March 2014, we observed an 
adult of unknown sex about 15 cm inside a burrow and oriented 
facing out of the burrow. The lizard retreated at least 1 m inside 
the burrow after our approach.

Each A. sagrei used a different burrow, which varied in size 
of opening (N = 3, width = 31.3 ± 2.3 cm, height = 11.0 ± 1.3 cm) 
and maintenance. Two contained leaves and twigs at the mouth 
of the burrow, one of which was partially collapsed. The third 
burrow appeared well maintained at the mouth, but had a 10 cm 
hole in the top of its tunnel about 0.5 m behind the mouth. We 
were unable to confirm if the burrows were being actively used 
by G. polyphemus.

Although A. sagrei occupy a wide range of habitats, they 
usually associate with arboreal and semi-arboreal structure. We 
are unaware of any previously published accounts of burrow use 
by A. sagrei. We provide evidence that A. sagrei use G. polyphemus 
burrows as retreat sites, but it is unclear how often this occurs 

and how A. sagrei might affect the ecology and community 
structure of G. polyphemus burrows.

DAVID M. DELANEY (e-mail: dmdelane@uab.edu), COREY D. CATES, 
and DANIEL A. WARNER, Department of Biology, University of Alabama at 
Birmingham, Birmingham, Alabama 35294, USA.

BASILISCUS PLUMIFRONS (Double-Crested Basilisk Lizard). 
ANTAGONISTIC BEHAVIOR. The Double-Crested Basilisk Lizard 
is widely distributed in the Caribbean lowlands of Central Amer-
ica from Nicaragua to Panama (Van Devender 1983. In D. Janzen 
[ed.], Costa Rican Natural History, pp. 378–380. Univ. Chicago 
Press, Chicago, Illinois). This species is considered a generalist 
feeder of invertebrates and vertebrates, in addition to various 
flowers and fruits (Guyer 1994. In McDade et al. [eds.], La Selva: 
Ecology and Natural History of a Neotropical Forest, pp. 210–261. 
Univ. Chicago Press, Chicago, Illinois; Marquis and Braker 1994. 
In McDade et al., op. cit., pp. 261–281). Unlike other species in 
the genus, which primarily occupy water-margin habitats, B. 
plumifrons is often observed away from water (van Devender, op. 
cit.). Nothing has been published regarding the interaction of B. 
plumifrons at food sources with other vertebrates (such as birds) 
with similar diets.

On 10 February 2014, between 1500 h and 1600 h, several 
species of birds were observed feeding intermittently at a small 
pile of freshly peeled bananas placed on a wooden tray atop a 
post about 0.75 m above ground. The feeding station was in an 
open grassy area approximately 50 m upslope from the Sarapiqui 
River at La Virgen, Heredia Province, Costa Rica (10.38°N, 
84.12°W) and at an elevation of about 200 m. This locality is 
within premontane tropical wet forest (Holdridge 1967. Life 
Zone Ecology. Tropical Science Center, San Jose, Costa Rica. 187 
pp.). The actual study site is on the grounds of Centro Neotropico 
Sarapiquis (CNS) where the bird-feeding station has been in 
place several years.

During the single day of observing birds at the feeder, the 
following species were present: Clay-colored Robin (Turdus 
grayi), Summer Tanager (Piranya rubus), Blue-gray Tanager 
(Thraysis episcopus), Green Honeycreeper (Chlorophantes spiza), 
Shining Honeycreeper (Cyaneges lucidus), Passerinis/Cherries 
Tanager (Ramphocelus costaricensis), and Blue Dacnis (Dacnis 
cayarea). Up until 1500 h, the Clay-colored Robin appeared 
dominant at the bananas as it chased smaller birds whenever it 
appeared. This apparent dominance was episodic throughout 
the observation period.

At about 1500 h, a single adult male B. plumifrons suddenly 
appeared at the feeder, approaching from a small cluster of old 
citrus trees from a distance of about 15 m. At first, the lizard fed 
on a banana peel in the grass beneath the feeder, devouring the 
entire peel in about 12 minutes. The lizard’s arrival coincided 
with the departure of all birds except the Clay-colored Robin. 
Upon finishing the banana peel, the lizard quickly jumped onto 
the feeder, remaining motionless there for about 10 minutes, and 
chasing away the Clay-colored Robin. After several minutes, the 
B. plumifrons commenced to devour the fruit on the tray. It fed 
intermittently in bouts of 2–4 minutes and shifted position on 
the tray three times. During this period, no birds shared the fruit 
station platform. At about 1530 h, a Clay-colored Robin landed 
on the grass near the feeder. It slowly circled around the feeder 
for a few minutes, flew up to the fruit, chased the B. plumifrons, 
and began to eat the fruit. Within a minute or two, other bird 
species began to reappear at the feeder. The B. plumifrons did 
not return for the rest of the day.
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These observations, while limited, indicate an antagonistic 
interaction between a frugivorous bird and an omnivorous lizard 
at a long-standing artificially-placed fruit source. Furthermore, 
it is an example of one dominant feeder being aggressively 
replaced with another and then the reverse occurring as 
well. Both B. plumifrons and the Clay-colored Robin deploy a 
“surprise” tactic in displacing each other at this artificial food 
source, and perhaps also in nature. Furthermore, each animal 
invokes a skittish response mediated by visual stalking from the 
grass towards the feeding site. Local workers at CNS stated that 
they have observed B. plumifrons exhibiting similar behavior 
many times at the bird feeder. To my knowledge, this is the first 
report of B. plumifrons interacting with birds at a food source. 
Furthermore, it may demonstrate habituation by B. plumifrons 
to exploit a consistently available food source over time.

I thank Roberta Gordon for field assistance and the Milwaukee 
Public Museum and Tirimbina Rainforest Center for logistical 
support. Robert Henderson of the Milwaukee Public Museum 
kindly and thoughtfully reviewed the manuscript.

ALLEN M. YOUNG, Section of Invertebrate Zoology, Milwaukee Pub-
lic Museum, 800 W. Wells Street, Milwaukee, Wisconsin 53233, USA; e-mail: 
young@mpm.edu).

BRONCHOCELA CRISTATELLA (Green Crested Lizard). RE-
PRODUCTION. Bronchocela cristatella ranges from the Nico-
bar Islands of India, eastward through Myanmar and Thailand 
and south through Peninsula Malaysia and Singapore, east-
ward through Papua, Indonesia (Diong and Lim 1998. Raffles 
Bull. Zool. 46:345–359; Hallermann 2005. Russian J. Herpetol. 
12:168–183). There are reports on clutch sizes of 1–4 eggs (Das 
2010. A Field Guide to the Reptiles of South-East Asia. New Hol-
land Publishers, London, UK. 376 pp.); 1, 2 eggs (Manthey and 
Grossmann 1997. Amphibien & Reptilien Südostasiens. Natur 
und Tier – Verlag, Berlin. 512 pp.; Malkmus et al. 2002. Amphib-
ians & Reptiles of Mount Kinabalu [North Borneo]. Koeltz Scien-
tific Books, Königstein, Germany. 424 pp.); 2 eggs (Cox et al. 1998. 
A Photographic Guide to Snakes and other Reptiles of Peninsu-
lar Malaysia, Singapore and Thailand. New Holland Publishers 
Ltd, London, UK. 144 pp.). Grismer (2011. Lizards of Peninsular 
Malaysia, Singapore, and their Adjacent Archipelagos, Their De-
scription, Distribution, and Natural History. Edition Chimaira, 
Frankfurt am Main. 728 pp.) suggested B. cristatella breeds year 
round. The purpose of this note is to report additional informa-
tion on B. cristatella reproduction from a histological examina-
tion of museum specimens from West Malaysia. 

A sample of 32 B. cristatella collected during 2002–2006 
and 2008–2012 in West Malaysia deposited in the herpetology 
collection of La Sierra University (LSUHC), Riverside, California, 
USA, was examined. This series consisted of eleven males (mean 
SVL = 95.1 mm ± 11.2 SD, range = 73–111 mm), 20 adult females 
(mean SVL = 96.0 mm ± 7.3 SD, range = 84–109 mm) and one 
juvenile female (SVL = 72 mm). Bronchocela cristatella were 
collected in West Malaysian states: Johor (N = 14), Kedah (N = 3), 
Pahang (N = 3), Penang (N = 2), Perak (N = 3), Selangor (N = 5), 
Serak (N = 1), Terengganu (N = 1). 

A cut was made in the lower abdominal cavity and the left 
testis or ovary was removed, embedded in paraffin, cut into 5 µm 
sections and stained with Harris hematoxylin followed by eosin 
counterstain. Enlarged follicles (> 5 mm) or oviductal eggs were 
counted. Histology slides were deposited in LSUHC. 

Two stages were observed in the testicular cycle: 1) 
spermiogenesis, seminiferous tubules are lined by sperm, 
or clusters of metamorphosing spermatids; 2) regressed, 
seminiferous tubules are reduced in size and contain 
spermatogonia and interspersed Sertoli cells. Males were 
undergoing spermiogenesis in the following months: July (N = 
3), August (N = 6), September (N = 1). One male of adult size (SVL 
= 94 mm) contained a regressed testis (LSUHC 5673). Our male 
sample sizes are too small to speculate on the significance of this 
single male with a regressed testis in the yearly male reproductive 
cycle. The smallest reproductively active male (spermiogenesis) 
measured 73 mm SVL (LSUHC 6543) and was collected in August.

Four stages were observed in the ovarian cycle (Table 1): 
1) quiescent (no yolk deposition); 2) early yolk deposition 
(basophilic yolk granules in ooplasm); 3) enlarged pre-ovulatory 
follicles (> 5 mm); 4) oviductal eggs. Mean clutch size (N = 11) 
was an invariant 2.0. Three females (Table 1) with oviductal eggs 
were undergoing concurrent yolk deposition for a subsequent 
clutch indicating B. cristatella produces multiple clutches in the 
same year. The smallest reproductively active female exhibited 
yolk deposition, measured 84 mm SVL (LSUHC 10660), and 
was collected in June. One smaller female (SVL = 70 mm) had 
very small, inactive ovaries and was considered to be a juvenile 
(LSUHC 10647).

In conclusion, from the presence of female reproductive 
activity at opposite ends of the year it is apparent B. cristatella 
exhibits an extended reproductive cycle as do other lizards from 
southern Asia (see Inger and Greenberg 1966. J. Ecol. 47:1007–
1021). Our report contains the first data indicating B. cristatella 
produces multiple clutches in the same year. 

STEPHEN R. GOLDBERG, Natural History Museum of Los Angeles 
County, Herpetology Section, Los Angeles, California 90007, USA (e-mail: 
sgoldberg@whittier.edu); L. LEE GRISMER, La Sierra University, Depart-
ment of Biology, Riverside, California 92515, USA (e-mail: lgrismer@lasierra.
edu).

COLEODACTYLUS MERIDIONALIS (Meridian Gecko). HATCH-
LING MORPHOMETRICS. Coleodactylus comprises a species 
complex of miniaturized diurnal leaf-litter inhabiting sphaero-
dactyl geckos (SVL 20–28 mm; Vanzolini 1968. Arq. Zool. 17:1–84; 
Avila-Pires 1995. Zool. Verh. 299:1–706). Coleodactylus meridion-
alis occurs in the Atlantic Forest, from the coastal Brazilian states 
to the more mesic, open formations from Ceará to Bahia (Vanzo-
lini 1957. Pap. Avul. Zool. 13:1–17). Despite the broad geograph-
ic range of C. meridionalis (Ribeiro et al. 2013. Herpetol. Notes 
6:23–27), the small size and cryptic habits have made the sphaer-
odactyl geckos the most poorly studied lizard group (Gamble et 

table 1. Monthly stages in the ovarian cycle of 20 adult Bronchocela 
cristatella from West Malaysia: * = 1 female with oviductal eggs was 
undergoing concurrent yolk deposition for a subsequent egg clutch.

Month N Quiescent Yolk Enlarged Oviductal
   deposition follicles eggs
    > 5 mm

March 1 0 1 0 0

June 1 0 1 0 0

July 7 3 0 1 3

August 4 0 0 2 2*

September 6 2 2 1 1*

November 1 0 0 0 1*
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al. 2011. Zool. J. Linn. Soc. 163:1244–1266). Here, we provide an 
observation of hatchling size in C. meridionalis.

At 1120 h on 2 February 2014, LBR and MLNS collected two 
eggs of C. meridionalis ca. 2 m apart among leaf litter at the 
Reserva Biológica de Serra Negra (8.6570144°S, 38.0263918°W, 
WGS84; elev. 1050 m), an Atlantic Forest enclave in the Caatinga 
formation in the municipality of Floresta, Pernambuco, Brazil. 
Each egg was placed in an eppendorf tube (2 mL) with a substrate 
of sand and leaf litter, and maintained at Laboratório de 
Morfofisiologia of the Núcleo de Ecologia Molecular (NECMOL) 
in the Centro de Conservação e Manejo de Fauna da Caatinga 
(CEMAFAUNA-CAATINGA) in Universidade Federal do Vale 
do São Francisco, Petrolina, Pernambuco. The eggs were kept 
in the laboratory at ambient temperature and humidity in the 
collection tubes.

On 15 March 2014 (42 days after collection), two juveniles 
emerged. Measurements were: SVL 10.6 ± 0.6 mm; tail length 
8.2 ± 0.2 mm; forearm length 3.7 ± 0.4 mm; hind limb length 4.2 
± 0.1 mm; head length 4.0 ± 0.2 mm; head width 2.1 ± 0.1 mm; 
jaw length 2.3 ± 0.1 mm; head height 1.3 ± 0.1 mm; axilla–groin 
length 4.4 ± 0.9 mm; and mass 0.043 ± 0.001 g. Coleodactylus 
meridionalis has a single-egg clutch (Vanzolini et al. 1980. 
Répteis das Caatingas. Acad. Bras. de Ciênc. Rio de Janeiro, 
Brazil. 161 pp.), and this is the first record of hatchling size in this 
species. Lisboa et al. (2008. Herpetol. Rev. 39:221) reported the 
weight and size for one hatchling of the congeneric C. natalensis, 
born in a terrarium maintained in the laboratory: SVL 11 mm; 
tail length 0.8 mm; forearm length 3.1 mm; fourth finger 0.4 
mm; hind limb length 3.6 mm; fourth toe 0.7 mm; head length 
2.9 mm; head width 2.0 mm; jaw length 1.6 mm; head height 
1.1 mm; body width 2.2 mm; pelvis width 1.3 mm; axilla-groin 
length 4.4 mm; and mass 0.024 g.

Specimens of C. meridionalis (MFCH 3521, 3522) were 
deposited in the Herpetological Collection of Museu de Fauna 
da Caatinga (MFCH), municipality of Petrolina. We thank the 
Instituto Chico Mendes de Conservação da Biodiversidade 
(ICMBio) for the collection permit (number 42485-2).

LEONARDO B. RIBEIRO, Universidade Federal do Vale do São Fran-
cisco – UNIVASF, Campus Ciências Agrárias, CEP 56300-990, Petrolina, Bra-
zil; Centro de Conservação e Manejo de Fauna da Caatinga (CEMAFAUNA-
CAATINGA), Universidade Federal do Vale do São Francisco – UNIVASF, 
Campus Ciências Agrárias, Rodovia BR 407, km 12, Lote 543, s/nº, C1, CEP 
56300-990, Petrolina, Brazil (e-mail: leonardo.ribeiro@univasf.edu.br); MA-
RIA L. N. SILVA, Universidade Federal do Vale do São Francisco – UNIVASF, 
Campus Ciências Agrárias, CEP 56300-990, Petrolina, Brazil.

GONOCEPHALUS ABBOTTI (Abbott’s Anglehead Lizard). RE-
PRODUCTION. Gonocephalus abbotti extends from southern 
peninsular Thailand, southward through Peninsular Malaysia 
(Grismer 2011. Lizards of Peninsular Malaysia, Singapore and 
their Adjacent Archipelagos. Edition Chimaira, Frankfurt am 
Main. 728 pp.). To our knowledge, there is no published informa-
tion on the reproduction of G. abbotti. In this note we present 
data on the first egg clutch known from G. abbotti. 

One female G. abbotti, SVL = 153 mm, was collected 21 
August 2003 in West Malaysia, Perak State, Temengor (5.6000°N, 
101.3500°E) by LLG and deposited in the herpetology collection 
of La Sierra University (LSUHC), Riverside, California, USA, as 
LSUHC 5678. The body cavity was opened and the ovaries were 
examined. A total of seven enlarged follicles (> 9 mm) were 
observed. Four were on the left ovary, three were on the right 
ovary. Seven is the first clutch size recorded for G. abbotti. 

STEPHEN R. GOLDBERG, Natural History Museum of Los Angeles 
County, Herpetology Section, Los Angeles, California 90007, USA (e-mail: 
sgoldberg@whittier.edu); L. LEE GRISMER, La Sierra University, Depart-
ment of Biology, Riverside, California 92515, USA (e-mail: lgrismer@lasierra.
edu).

GONOCEPHALUS GRANDIS (Giant Forest Dragon). REPRO-
DUCTION. Gonocephalus grandis ranges from southern Thai-
land throughout Peninsular Malaysia to Sumatra and Borneo 
(Manthey and Denzer 1991. Sauria 13:3–10). There are two re-
ports of clutch size for G. grandis. Manthey and Grossmann 
(1997. Amphibien & Reptilien Südostasiens. Natur und Tier – 
Verlag, Münster. 512 pp.) reported clutches of one to six eggs; 
Hendrickson (1966. Bull. Nat. Mus. Singapore 34:53–71) recorded 
clutches of two to five eggs. In this note we present evidence that 
G. grandis produces multiple clutches in the same year. 

Three female G. grandis (mean SVL = 115.0 ± 5.3 SD, range 
= 109–119 mm) were collected by LLG in West Malaysia, Perak 
State, Temengor (5.6000°N, 101.3500°E) and deposited in 
the herpetology collection of La Sierra University (LSUHC), 
Riverside, California, USA, as LSUHC 6692 (collected August 
2004), 8188, 8197 (collected September 2006). The body cavity 
was opened and the ovaries were examined. All three females 
contained oviductal eggs, mean clutch size was 3.7 ± 0.58 
SD, range = 3, 4. The left ovary of LSUHC 8188 and 8197 were 
removed, embedded in paraffin, histological sections were cut 
and stained with hematoxylin followed by eosin counterstain. 
Histology slides were deposited in LSUHC. The ovary of LSUHC 
8188 in addition to oviductal eggs, exhibited concurrent yolk 
deposition for a subsequent clutch. No histology was performed 
on LSUHC 6692, which in addition to oviductal eggs, contained 
an enlarged (5 mm) follicle for a subsequent clutch. From the 
above observations, we conclude G. grandis produces multiple 
clutches in the same year. 

STEPHEN R. GOLDBERG, Natural History Museum of Los Angeles 
County, Herpetology Section, Los Angeles, California 90007, USA (e-mail: 
sgoldberg@whittier.edu); L. LEE GRISMER, La Sierra University, Depart-
ment of Biology, Riverside, California 92515, USA (e-mail: lgrismer@lasierra.
edu). 

GONOCEPHALUS ROBINSONII (Robinson’s Anglehead Lizard). 
REPRODUCTION. Gonocephalus robinsonii is endemic to Pen-
insular Malaysia (Grismer 2011. Lizards of Peninsular Malaysia, 
Singapore and their Adjacent Archipelagos. Edition Chimaira, 
Frankfurt am Main. 728 pp). There are reports of clutches of five 
to eight eggs in Manthey and Grossmann (1997. Amphibien & 
Reptilien Südostasiens. Natur und Tier – Verlag, Münster. 512 
pp) and gravid females in July and August with clutches of five to 
seven eggs (Grismer, op. cit.). The purpose of this note is to report 
new information on G. robinsonii reproduction. 

Two G. robinsonii females (mean SVL = 130.00 ± 12.7 SD, 
range = 121–139 mm collected in West Malaysia and deposited 
in the herpetology collection (LSUHC) of La Sierra University, 
Riverside, California, USA, as LSUHC 7233 collected March 2005 
in Pahang State, Cameron Highlands (4.5000°N, 101.5000°E) 
and LSUHC 5873 collected June 2008 Pahang State, Selangor 
(3.3333°N, 101.5000°E) were examined. The left ovary of LSUHC 
5873 was removed, embedded in paraffin, histological sections 
were cut at 5 µm and stained with bematoxylin followed by eosin 
counterstain. This histological slide was deposited in LSUHC.

A cut was made in the lower abdominal cavity and the ovaries 
were examined. LSUHC contained nine enlarged preovulatory 
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follicles (5 mm diameter). Nine is a new maximum clutch size for 
G. robinsonii. LSUHC 5873 contained six oviductal eggs. Beside 
oviductal eggs, follicles in the ovary of LSUHC 5873 exhibited 
concurrent yolk deposition indicating G. robinsonii may produce 
multiple clutches in the same reproductive season. 

STEPHEN R. GOLDBERG, Whittier College, Department of Biology, 
Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); L. LEE 
GRISMER, La Sierra University, Department of Biology, Riverside, California 
92515, USA (e-mail: lgrismer@lasierra.edu).

LEPOSTERNON POLYSTEGUM. ENDOPARASITES. Biological 
aspects of amphisbaenians are poorly known when compared 
to other reptiles, mainly due to their fossorial habits (Gomes 
et al. 2009. J. Herpetol. 43:377–384; Filogonio et al. 2013. J. Hel-
minthol. 87:135–140). Regarding parasitism, many studies have 
shown that amphisbaenians are common hosts of helminths, 
harboring specific genera of nematodes (Filogonio et al., op. 
cit.). One of these, the nematode genus Paradollfusnema Baker, 
1982 comprises two species: P. amphisbaenia, known to infect 
Leptosternon microcephalum and L. wuchereri from Brazil; and 
P. telfordi described infecting Rhineura floridana from Florida, 
USA (Bursey 2002. J. Parasitol. 88:554–556; Ribeiro et al. 2011. J. 
Herpetol. 6:177–188). Paradollfusnema amphisbaenia is a cos-
mocercid nematode recorded in northeastern and southeastern 
Brazil	 (Ávila	and	Silva	2010.	 J.	Venom.	Anim.	Toxins.	 Incl.	Trop.	
Dis. 16:543–572; Filogonio et al., op. cit.). 

Herein, we report P. amphisbaenia infecting L. polystegum in 
northeastern Brazil. On 2 September 2012 an adult individual 
of L. polystegum was collected by pitfall trap in Pinheiros 
farm, municipality of Barbalha (7.363846°S, 39.339514°W; 
WGS84), state of Ceará, Brazil. The L. polystegum specimen 
was euthanized, fixed with 10% formalin, and deposited at the 
Coleção Herpetológica da Universidade Regional do Cariri 
(URCA-H 3901). The body cavity, esophagus, stomach, lungs, 
small and large intestines were opened and separately examined 
for helminths under a stereomicroscope. Endoparasites were 
cleared in phenol, identified, and deposited in the Coleção 
Parasitológica da Universidade Regional do Cariri, Brazil (URCA-P 
419). Four adult P. amphisbaenia (two males and two females) 
were found in the large intestine. Infection by helminths has been 
reported only for Leposternon microcephalum and L. wuchereri 
(Ávila	and	Silva,	op. cit.; Ribeiro et al., op. cit.; Filogonio et al., op. 
cit.). Thus, Leposternon polystegum represents a new host record 
and Ceará state a new locality record for P. amphisbaenia.
 We are grateful to Mr. Renato Salvação for allow the study 
at Sítio Pinheiros. To Conselho Nacional de Desenvolvimento 
Científico e Tecnológico—CNPq for a fellowship to CFS and for 
financial support (process 475107/2011-0). To Coordenação 
de Aperfeiçoamento de Pessoal de Nível Superior—CAPES to a 
master fellowship to CFS and RHO and to Fundação Cearense de 
Apoio ao Desenvolvimento Científico e Tecnológico—FUNCAP 
for a research Grant awarded to RWA (BPI-0067-00006.01.00/12). 
 DARCIANE Mª. DE AMORIM, Universidade Regional do Cariri, CCBS, 
Departamento de Ciências Biológicas, Rua Cel. Antonio Luiz, 1161, Bairro 
do Pimenta, CEP 63105-100, Crato, Ceará, Brazil (e-mail: darciamorim@
hotmail.com); ROSA H. DE OLIVEIRA (e-mail: rosinhah.o@hotmail.com), 
CRISTIANA F. SILVA, Programa de Pós-Graduação em Bioprospecção 
Molecular, Universidade Regional do Cariri, Brazil (e-mail: cristianasilva46@
yahoo.com.br); ROBSON W. ÁVILA, Universidade Regional do Cariri, CCBS, 
Departamento de Ciências Biológicas, Rua Cel. Antonio Luiz, 1161, Bairro 
do Pimenta, CEP 63105-100, Crato, Ceará, Brazil (e-mail: robsonavila@
gmail.com).

LIOLAEMUS PACHA. DIET. The Neotropical lizard Liolaemus 
pacha, previously known as L. quilmes (Etheridge 1993. Boll. 
Mus. Reg. Sci. Nat. Torino 11:137–199; Heredia et al. 2013. Zoo-
taxa 3681:524–538), belongs to the L. darwinii group, and is 
one of more than 250 species attributed to this genus (Abdala 
and Quinteros 2014. Cuad. Herpetol. 28[2]: in press). Liolaemus 
species show a great variety of habitat preferences, reproduc-
tive strategies, and feeding habits. Liolaemus pacha is found at 
“Los Cardones” (26.6670°S, 65.8180°W, WGS84; elev. 2725 m), 
Tucumán province, Argentina. 

Halloy et al. (2006. Rev. Esp. Herpetol. 20:47–56) found 
that L. pacha was primarily insectivorous, eating mainly ants 
(Hymenoptera: Formicidae) but also insects from the orders 
Hemiptera (Heteroptera) and Coleoptera. The authors also 
reported the presence of unidentified plant material in one 
male. We filmed individuals of this species with a digital camera 
(Sony HDR-Cx290) in natural habitat for two years (from 
September 2012 to March 2014) as part of another behavioral 
study. During this time we recorded two females and two males, 
all adults, actively eating sprouts of Portulaca cf. fulgens Griseb. 
(Portulacaceae) and Amicia medicaginea Griseb. (Fabaceae). The 
first two foraging episodes occurred 10 February 2013 at 1115 h 
and the second two occurred 16 January 2014 between 1130 h and 
1200 h. Plant consumption has been reported in another species 
of the L. darwinii group, L. crepuscularis (Semhan et al. 2013. 
South Am. J. Herpetol. 8[2]:102–108), although the plant material 
could not be identified. Species not belonging to this group 
have also been reported to eat plants, among these: Adesmia 
horrida, Hoffmannseggia minor, and Glandularia microphylla 
in L. poecilochromus (Valdecantos et al. 2012. Copeia 2012:204–
211); and Lycium, Atriplex, Larrea, and Portulaca in L. cuyanus 
(Moreno Azócar and Acosta 2011. J. Herpetol. 45[3]:283–286). 

We thank Stéphan Halloy for his help in identifying the plants, 
CONICET, National Scientific and Technical Research Council, 
for a scholarship to NV, and Natural Resources and Soils of the 
Tucumán province for permission to work in the field (permit 
539-RN).

NATALIN VICENTE, CONICET- Instituto de Herpetología, Fundación 
Miguel Lillo, Miguel Lillo 251, Tucumán, Argentina (e-mail: natalinvic@
gmail.com); MONIQUE HALLOY, Instituto de Herpetología, Fundación 
Miguel Lillo, Miguel Lillo 251, Tucumán, Argentina, (e-mail: mhalloy@web-
mail.unt.edu.ar).

LIPINIA VITTIGERA (Yellow-striped Tree Skink). REPRO-
DUCTION. Lipinia vittigera ranges from southern Myanmar, 
Thailand, Cambodia, and Laos through the Malay Peninsula to 
Singapore and Sumatra into northern Borneo (Grismer 2011. 
Lizards of Peninsular Malaysia, Singapore and their Adjacent 
Archipelagos. Edition Chimaira, Frankfurt am Main, Germany. 
728 pp.). Grismer (op. cit.) reported gravid females during March 
and hatchlings in July. Das (2010. A Field Guide to the Reptiles of 
South-East Asia. New Holland Publishers, Ltd, London, United 
Kingdom, 376 pp.) reported L. vittigera is oviparous and pro-
duces clutches of 2–4 eggs. The purpose of this note is to provide 
additional information on the reproductive biology of L. vittigera 
from a histological examination of gonadal material.

A sample of nine L. vittigera from West Malaysia collected 
2003–2006, 2010, 2012 by LLG and deposited in the herpetology 
collection of La Sierra University, California, USA (LSUHC) was 
examined. The sample consisted of two adult males (SVL = 34 
mm, five adult females (mean SVL = 38.0 mm ± 2.0 SD, range 
= 35–40 mm), and two subadults (mean SVL = 27.5 mm ± 6.4 
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SD, range = 23-32 mm) collected in: Johor LSUHC 8211; Kedah 
LSUHC 10600; Pahang LSUHC 4417, 5148, 5175, 6126, 7254; 
Penang LSUHC 9991, 9992.

A cut was made in the lower abdominal cavity and the left 
testis or ovary was removed, embedded in paraffin, cut into 5-µm 
sections and stained with Harris hematoxylin followed by eosin 
counterstain. Enlarged follicles > 3 mm were counted. Histology 
slides were deposited at LSUHC.

Two males (one each from February and September) were 
undergoing spermiogenesis with seminiferous tubules lined by 
sperm or clusters of metamorphosing spermatids. Five mature 
females were collected in February to March. Four contained 
enlarged ovarian follicles > 3 mm. Mean clutch size (N = 4) was 
1.5 ± 0.58, range = 1, 2. The remaining adult female exhibited yolk 
deposition with the ooplasm containing vitellogenic granules. A 
smaller female from April (SVL = 32 mm) contained tiny ovaries 
and was considered a subadult. A presumed neonate from 
June measured 23 mm SVL. The presence of males undergoing 
spermiogenesis in widely separated months (February and 
September) suggests L. vittigera has an extended reproductive 
cycle. One is a new minimum clutch size for L. vittigera. 

STEPHEN R. GOLDBERG, Whittier College, Department of Biology, 
Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); L. LEE 
GRISMER, La Sierra University, Department of Biology, Riverside, California 
92515, USA (e-mail: lgrismer@lasierra.edu).

OPHISAURUS VENTRALIS (Eastern Glass Lizard). PREDA-
TION. Herein we report the first known predation on Ophisau-
rus ventralis by a Coyote (Canis latrans). Coyotes are opportu-
nistic predators known to utilize a wide range of prey (Leopold 
and Krausman 1986. J. Wildl. Manage. 50:290–295; Grigione et 
al. 2011. Urban Ecol. 14:655–663). We conducted necropsies and 
analyzed stomach contents of 234 Coyotes collected October 
2011–March 2014 throughout Florida, USA. The stomach from 
an 8.17 kg male collected on 12 September 2013 at Naval Air Sta-
tion Pensacola, Escambia Co., contained the intact skin of an O. 
ventralis and other items. 

GRETCHEN CAUDILL (e-mail: gretchen.caudill@myfwc.com), DANNY 
CAUDILL (e-mail: charles.caudill@myfwc.com), BOBBI CARPENTER (e-
mail: bobbi.carpenter@myfwc.com), KEVIN M. ENGE (e-mail: kevin.enge@
myfwc.com), Florida Fish and Wildlife Conservation Commission, 1105 SW 
Williston Road, Gainesville, Florida 32601, USA; HENRY N. CURRY, U.S. De-
partment of Agriculture, 2820 East University Avenue, Gainesville, Florida 
32641, USA (e-mail: henry.m.curry@aphis.usda.gov).

PHRYNOSOMA MCALLII (Flat-tailed Horned Lizard). LATE 
SEASON COURTSHIP BEHAVIOR. Phrynosoma mcallii is a 
small phrynosomatid with a distinct dark mid-dorsal stripe, 
double row of fringe scales on its sides, and two median long 
horns (Brennan and Holycross 2006. A Field Guide to Amphibi-
ans and Reptiles in Arizona. Arizona Game and Fish Department, 
Phoenix, Arizona. 150 pp.). This species has one of the smallest 
distributions of any horned lizard. It is found in desert areas of 
Sonora and Baja California, Mexico, and in the United States 
in southeastern California and extreme southwestern Arizona 
(Sherbrooke 2003. Introduction to the Horned Lizards of North 
America. University of California Press, Berkeley. 178 pp.). Here, 
we describe behavior observed in the late summer of 2013 that 
was suggestive of late season reproduction in P. mcallii. 

Mating of P. mcallii is thought to occur in May and June 
(Rorabaugh and Young 2009. In Jones and Lovich [eds.], Lizards 
of the American Southwest, pp. 182–185. Rio Nuevo Publishing, 

Tucson, Arizona). However, Barrows and Allen (2009. Southwest. 
Nat. 54:307–316) reported on breeding behavior for P. mcallii 
through the end of August in the Coachella Valley, California 
2000–2003. Further, late-season hatching pulses for P. mcallii 
were speculated by Barrows and Allen (op. cit.) to not be 
associated with rainfall patterns. 

On 30 August 2013, we observed two Flat-tailed Horned 
Lizards displaying courtship behavior in the Yuma Desert ~ 30 
km S of Yuma, Arizona, USA (32.45°N, 114.57°W; WGS84). The 
two lizards (male SVL = 68 mm; mass = 9.0 g; and female SVL 
= 65; mass = 12.5 g) were initially observed from a distance of 5 
m bobbing up and down. We approached the lizards and were 
able to obtain video (available upon request) and still photos 
of the event (Fig. 1). The male lizard had its upper right leg over 
the female’s back and was biting the two left side horns, which 
protrude from the back of the female’s head. During this time 
the female was slowly moving her tail side to side in the sand 
demonstrating typical bobbing movements with her rear left leg 
over the back of the male. After five minutes of observation we 
picked the lizards up and weighed and measured them before 
releasing them. After release, the female approached the male 
posturing her tail upwards with her cloaca facing his nostrils 
(vent flash). He then licked the skin near the vent (vent lick). This 
continued for a few more minutes before we retreated from the 
area. 

These activities were indicative of late-season mating 
behavior, which has not been reported for this location and is 
not well understood for this lizard in general. 

WOODROW L. CRUMBO (e-mail: wcrumbo@azgfd.gov), and DANIEL 
J. LEAVITT (e-mail: dleavitt@azgfd.gov), Arizona Game and Fish Depart-
ment, 5000 West Carefree Highway, Phoenix, Arizona 85086, USA.

PTYCHOZOON INTERMEDIUM (Philippine Flying Gecko). AVI-
AN PREDATION. Ptychozoon intermedium is a large gecko (82.4–
99.8 mm SVL) occurring on the islands of Mindanao, Maripipi, 
Dinagat, and Leyte, Philippines (Brown et al. 1997. Herpetologica 
53:357–373). Fieldworkers seldom encounter this Philippine en-
demic gecko, presumably due to its cryptic coloration, arboreal 
habit, and preferred canopy microhabitat (Brown and Diesmos 
2000. Slyvatrops 10:107–124). Here we report observed predation 
on P. intermedium by the Mindanao Lowland Scops Owl (Otus 
everetti). 

Fig. 1. Adult Phrynosoma mcallii engaging in late-season breeding 
behavior south of Yuma, Arizona.
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At 1830 h on 20 March 2014, during a birdwatching trip in 
Barangay Tabon, Bislig City, Surigao del Sur Province, Mindanao 
Island, Philippines (8.246033°N, 126.278503°E, WGS84; elev. 109 
m), CF observed an owl perched on a bamboo stalk responding 
to a birdcall produced by a forest guide. In its beak, the owl 
carried an adult P. intermedium by the neck (Fig. 1). The left side 
of the gecko’s body had a puncture wound with visibly everted 
viscera. The incident was observed for ca. three minutes before 
the owl flew to another location, thus the actual consumption 
of the gecko was not observed. To our knowledge, this is the 
first documented record of avian predation on flying geckos. 
Photographic vouchers were deposited at the Lee Kong Chian 
Natural History Museum, National University of Singapore, 
(ZRC[IMG] 2.223a–d).

We thank Rafe M. Brown for providing references and 
comments on this note and Kelvin K. P. Lim for ZRC voucher 
numbers.

EMERSON Y. SY, Philippine Center for Terrestrial and Aquatic Research, 
1198 Benavidez St., Unit 1202, Tondo, Manila, Philippines (e-mail: emer-
sonsy@gmail.com); CON FOLEY, Con Foley Photography, 60 Havelock 
Road #03-29 Singapore 169658 (e-mail: con@confoley.com); ROMMEL M. 
CRUZ, Birdwatch Palawan Ornithological Society, Pineda Rd., Madarcos 
Subdivision, San Pedro, Puerto Princesa City, Palawan 5300, Philippines.

SCELOPORUS ANGUSTUS (Santa Cruz Island Sator). REPRO-
DUCTION. Sceloporus angustus is known only from Islas San 
Diego and Santa Cruz in the Gulf of California where it is ubiqui-
tous (Grismer 2002. Amphibians and Reptiles of Baja California 
Including Its Pacific Islands and the Islands in the Sea of Cortés. 
Univ. of California Press, Berkeley. 399 pp.). Grismer (op. cit.) 
proposed that the reproductive season extended through spring 
and summer based on the presence of bright female coloration 

during these periods. Clutches consisted of five to seven eggs. 
The purpose of this note is to present additional information on 
S. angustus reproduction from a histological examination of mu-
seum specimens. 

A sample of 13 S. angustus consisting of six adult males (mean 
SVL = 78.2 mm ± 7.8 SD, range = 65–86 mm), five adult females 
(mean SVL = 62.8 mm ± 2.0 SD, range = 61–66 mm), one juvenile 
male (SVL = 61 mm) and one juvenile female (SVL = 53 mm) 
from Isla Santa Cruz, Baja California Sur, Mexico was examined 
from the herpetology collections of the Natural History Museum 
of Los Angeles County (LACM), Los Angeles, California, USA, 
LACM 134740, 134741, 134743, 134750, 134753–134755 and 
the University of Colorado Museum of Natural History (UCM), 
Boulder, Colorado, USA, UCM 26059, 26063, 26064, 26066–26068. 
Lizards were collected in May 1982 (LACM) and August 1964 
(UCM). 

A cut was made in the lower abdominal cavity and the left 
testis or ovary was removed, embedded in paraffin, cut at 5 
µm, and stained with Harris hematoxylin followed by eosin 
counterstain. Oviductal eggs were counted. No histology was 
performed on them. Histology slides were deposited at LACM or 
UCM.

Two stages were observed in the testicular cycle: 1) 
recrudescence, proliferation of germ cells for the next period 
of spermiogenesis; 2) spermiogenesis, seminiferous tubules 
are lined by sperm or clusters of metamorphosing spermatids. 
Three males from May and two from August were undergoing 
spermiogenesis. The smallest reproductively active male 
(spermiogenesis) measured 65 mm (UCM 26067) and was 
collected in August. One larger male from May (SVL = 78 mm) 
exhibited recrudescence with spermatogonia and primary 
spermatocytes present. A smaller male (SVL = 61 mm) was 
undergoing an earlier stage of recrudescence (spermatogonia, 
no primary spermatocytes) and was considered to be a 
subadult. 

Three stages were observed in the ovarian cycle: 1) quiescent 
(no yolk deposition); 2) early yolk deposition (basophilic 
vitellogenic granules in the ooplasm); 3) oviductal eggs. The 
smallest reproductively active female (early yolk deposition) 
measured 61 mm SVL (UCM 26066) and was collected in August. 
Two females from May exhibited quiescent ovaries. Two females 
from August exhibited early yolk deposition. One female (UCM 
26064) contained four oviductal eggs. One smaller female (UCM 
26059) from August measured 53 mm SVL, contained tiny 
ovaries and was considered a subadult. Histological findings of 
males undergoing spermiogenesis in May and August support 
the observations of Grismer (op. cit.) that S. angustus has an 
extended reproductive season that includes spring and summer. 
Four is a new minimum clutch size for S, angustus

 I thank G. Pauly (LACM) and Emily Braker (UCM) for 
permission to examine S. angustus.

STEPHEN R. GOLDBERG, Whittier College, Department of Biology, 
Whittier, California 90608, USA; e-mail: sgoldberg@whittier.edu.

SCELOPORUS ARENICOLUS (Dunes Sagebrush Lizard). AC-
TIVITY PATTERNS AND FORAGING MODE. Efforts have been 
made to gain a greater understanding of lizard activity patterns 
and foraging modes (Cooper 2005. Herpetol. Rev. 36:367–369). 
Lizard activity patterns influence our ability to detect them 
on the landscape and this is inextricably linked to how moni-
toring efforts are implemented to ensure proper stewardship. 
Foraging modes are indicative of energetic needs and are often 

Fig. 1. A Mindanao Lowland Scops Owl (Otus everetti) preying upon 
a Philippine Flying Gecko (Ptychozoon intermedium) on Mindanao 
Island, Philippines. 
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evaluated in models used to assess biophysical interactions be-
tween lizards and their landscapes. Here we describe the activ-
ity patterns and foraging mode of a small population (N = 10) of 
S. arenicolus from New Mexico, USA, to contribute to a growing 
understanding of the place of this lizard within the ecosystem.

Cooper et al. (2005. Herpetologica 61:250–259) described the 
activity and foraging mode of a small population of S. arenicolus 
from the Mescalero Sands of Chaves Co., New Mexico, USA. They 
report movements per minute (MPM) for S. arenicolus with a 
relatively high standard error (MPM: 0.80 ± 0.42). In 2010, we 
conducted 10 observations of individual S. arenicolus from Lea 
Co., New Mexico using a different methodology. Cooper et al. (op. 
cit.) described that they approached lizards and then began their 
observations. In contrast, we positioned ourselves in folding 
chairs at prominent places above sand-dune blowouts and 
waited to observe lizards. Once a lizard was spotted we recorded 
our data following the methods described by Cooper (op. cit.). 
In brief, these methods estimate MPM and percent time moving 
(PTM). Between 6 and 20 June 2010 we conducted observations 
at three separate locations within Lea Co., New Mexico. We 
measured substrate temperature (T

s
) and air temperature (T

a
) 

using a quick-read Schultheis thermometer (Miller & Weber, Inc. 
Ridgewood, New York) at the beginning of each observation. We 
recorded behavior for 10-minute intervals, with the exception 
of one 6-minute observation, for each lizard and categorized 
behavior as basking, feeding, or moving. We observed lizards 
with binoculars at a distance of more than 10 m. 

Six male and four female S. arenicolus were observed for 
an average of 10:02 minutes per lizard. Observations occurred 
while T

s
 was 33.2 ± 0.79°C and T

a
 was 32.5 ± 0.75°C. During these 

observations, S. arenicolus were not very active (MPM = 0.35 
± 0.11; PTM = 0.01 ± 0.005). Two of the lizards were observed 
foraging on ants within blowouts. The majority of other lizards 
were observed basking either beneath shade of Shinnery Oak 
(Quercus havardii) or in direct sunlight. Our numbers are 
much lower than those reported by Cooper et al. (op. cit.) and 
probably reflect a more realistic value for an undisturbed S. 
arenicolus. This species is the subject of conservation action in 
both New Mexico and Texas and is threatened with landscape 
fragmentation (Leavitt and Fitzgerald 2013. Ecosphere 4:97). As 
such, data regarding their activity patterns will be valuable for 
conservation practitioners required to establish monitoring 
guidelines. We recommend that any methods utilized to monitor 
this species account for its low activity pattern and its ability to 
avoid being detected. 

DANIEL J. LEAVITT, Arizona Game and Fish Department, 5000 West 
Carefree Highway, Phoenix, Arizona 85086, USA (e-mail: dleavitt@azgfd.
gov); MATTHEW R. ACRE, Texas Tech University, Department of Natural 
Resources Management, Lubbock, Texas 79409-2120, USA.

SCELOPORUS OCHOTERENAE. PREDATION. The predation of 
reptiles by birds is well documented and has been reported sever-
al times (e.g., Sandoval et al. 2008. Wilson J. Ornithol. 120[1]:214–
216). Here we report the predation of Sceloporus ochoterenae by 
an adult male Crotophaga sulcirostris (Groove-billed Ani), which 
to our knowledge has not been previously recorded. This species 
of bird feeds principally on arthropods, mainly medium-sized 
grasshoppers and spiders, but also other arthropods as well as 
Anolis lizards (Payne 1997. In del Hoyo et al. [eds.], Handbook 
of the Birds of the World. Vol. 4. Sandgrouse to Cuckoos, pp. 
508–607. Lynx Edicions. Barcelona, Spain). During April 2014, 
we conducted fieldwork studying birds and reptiles at Papalutla, 

municipality of Copalillo, Guerrero, México (18.012683°N, 
98.567821°W, WGS84; 670 m elev.), located in a tropical dry for-
est near the Balsas River. We collected an adult Groove-billed Ani 
(total length 355 mm; mass 84 g) using a mist net (ornithological 
collection MZFC-ALTBAL 095). We found two partially digested 
adult Sceloporus ochoterenae (each with total length > 80 mm) 
in the gizzard of the bird, occupying ca. 80% of the total volume 
(Fig. 1). We identified the lizard species by the scales and the col-
or pattern of the dorsum. This observation is the first predation 
event reported between this bird and S. ochoterenae.

We thank Alfonso G. Navarro Sigüenza for logistic support 
provided through CONACyT 152060 project and Mrs. Juan 
Esteban Flores and Justino Morales for the facilities. 
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SCELOPORUS UNIFORMIS (Yellow-backed Spiny Lizard). LIFE 
HISTORY. Limited information is available on Sceloporus unifor-
mis, formally S. magister uniformis (Schulte et al. 2006. Mol. Phy-
log. Evol. 39:873–880), within the Virgin River Basin in Utah, Ari-
zona, and Nevada, USA. We report on the morphology and activity 
of 210 captures of 132 individual S. uniformis along the lower Vir-
gin River from St. George, Utah (37.0904°N, 113.5354°W; NAD83) 
to Gold Butte in Clark Co., Nevada (36.5667°N, 114.3333°W). We 
captured lizards from late May to early August from 2009 to 2013 
to examine the effects of Saltcedar (Tamarix spp.) biocontrol and 
riparian restoration on herpetofauna communities (Bateman 
and Ostoja 2012. Anim. Conserv. 15:294–304). We established 21 
trap arrays in riparian habitat with Saltcedar, Cottonwood (Pop-
ulus fremontii), Willow (Salix spp.), Mesquite (Prosopis spp.), and 
Russian Olive (Elaeaganus agustifolia) trees.

Fig. 1. Two partially digested adult lizards of Sceloporus ochoterenae.
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Sceloporus uniformis were captured with pitfall traps (51.9%), 
funnel traps (47.6%), and by hand along drift fences (0.5%). 
Snout–vent length (SVL), vent–tail length (VTL), mass, and sex 
were recorded for each capture (Table 1). When sex was difficult 
to determine (i.e., hatchlings due to their small size), sex was 
marked as unknown. Size classes were separated based on 
natural breaks in the data and results from primary literature 
(Tinkle 1976. Herpetologica 32:1–6; Goldberg 2012. Bull. South. 
California Acad. Sci. 111:25–28). Hatchlings became active 
towards the latter half of July with the earliest capture occurring 
on 16 July 2009. At higher elevations along the Virgin River, Tinkle 
(op. cit.) first observed hatchlings in Utah during early August; 
however, our first hatchling was captured in Utah on 24 July 2013. 
Juvenile and adult activity, in terms of total captures, peaked in 
the latter half of June and first half of July, respectively. Of the 
total number of juvenile captures, 10.2% (mean SVL = 69.1 mm, 
range = 51–77 mm, N = 9) occurred from 21–31 May, 23.9% (mean 
SVL = 71.4 mm, range = 59–79 mm, N = 21) from 1–15 June, 34.1 
% (mean SVL = 72.2 mm, range = 59–79 mm, N = 30) from 16–
30 June, 19.3% (mean SVL = 73.8 mm, range = 67–79 mm, N = 
17) from 1–15 July, and 13.6% (mean SVL = 73.6 mm, range = 
69–78 mm, N = 12) from 16–31 July. Of the total number of adult 
captures, 10.8% (mean SVL = 86.5 mm, range = 84–99 mm, N = 11) 
occurred from 21–31 May, 11.8% (mean SVL = 90.6 mm, range = 

80–102 mm, N = 12) from 1–15 June, 27.5% (mean SVL = 93.4 mm, 
range = 80–111 mm, N = 28) from 16–30 June, 29.4% (mean SVL = 
89.9 mm, range = 80–114 mm, N = 30) from 1–15 July, and 20.6% 
(mean SVL = 90.5 mm, range = 80–102 mm, N = 21) from 16–31 
July. Overall, 28.8% (38 of 132) of marked lizards were recaptured 
during the study.

We acknowledge the Bureau of Land Management in Nevada 
and the Arizona Strip District, Clark County Public Works, and 
Utah Division of Wildlife Resources for permitting access to study 
sites. Scientific collecting permits were issued by the Arizona 
Game and Fish Department, Nevada Department of Wildlife, 
Utah Division of Wildlife Resources, and Institutional Animal 
Care and Use Committee. This study was funded by the Bureau 
of Reclamation Southern Rockies Landscape Conservation 
Cooperative (LCC) and Desert LCC. 

KENT R. MOSHER (e-mail: krmosher@asu.edu) and HEATHER L. 
BATEMAN (e-mail: heather.bateman@gmail.com), Arizona State University 
at the Polytechnic campus, 6073 S Backus Mall, Mesa, Arizona 85212, USA.

TROPIDOPHORUS MISAMINIUS (Misamis Water Skink). NOV-
EL MICROHABITAT. Tropidophorus misaminius is a large-sized 
(90–112 mm SVL) endemic water skink known to occur on Min-
danao, Camiguin, and Basilan Island, Philippines. The species is 
usually found in rocky beds and banks of forest streams and oc-
casionally in moist soil and under rotting logs in forests (Brown 
and Alcala 1980. Philippine Lizards of the Family Scincidae. Silli-
man University Press. Dumaguete City, Philippines. 264 pp.).This 
note reports on a novel microhabitat of T. misaminius on Mind-
anao.

At 1200 h on 30 January 2014, five adult T. misaminius were 
observed resting on the bank of a cave stream ca. 12 m into 
Okbot Cave, Sitio Sambayon, Barangay Suaon, Municipality 
of Kapalong, Davao del Norte Province, Mindanao Island, 
Philippines (7.745783°N, 125.667450°E, WGS84; 250 m elev.). To 
our knowledge, this is the first report of a Tropidophorus species 
utilizing a cave system as microhabitat (Fig. 1) (Ngo et al. 2000. 
Russian J. of Herpetol. 7:155–158; Honda et al. 2005. Zool. Scrip. 
35:85–95; Ziegler et al. 2005. Salamandra 41:137–146; Nguyen et 
al. 2010. Zoosyst. Evol. 86:5–19). Photographic vouchers were 
deposited at the Lee Kong Chian Natural History Museum, 
National University of Singapore (ZRC[IMG] 2.220a–c).

EMERSON Y. SY, Philippine Center for Terrestrial and Aquatic Re-
search, 1198 Benavidez St., Unit 1202, Tondo, Manila, Philippines (e-mail: 

table 1. Morphological characteristics of Sceloporus uniformis cap-
tured during 2009–2013 from riparian habitat along the lower Virgin 
River in Nevada, Arizona, and Utah. Data are summarized by cap-
tures of individuals ≤ 39 mm SVL (hatchling), 40–79 mm SVL (juve-
nile), and ≥ 80 mm SVL (adult). Individuals may be present in mul-
tiple size classes, though measurements for recaptured individuals 
were averaged within size class.

   SVL  VTL  Mass
  Sex N Mean (±SE) Mean (±SE) Mean (±SE)
   Range (mm) Range (mm) Range (g)

Hatchling (≤ 39 mm SVL)
   Female 10 34.6 (±1.1) 45.4 (±2.8) 1.2 (±0.1)
   32–39 27–57 1–2
  
 Male 5 34.2 (±1.5) 46.8 (±1.4) 1.3 (±0.2)
   30–38 44–51 1–2
  
 Unknown 4 33.5 (±1.5) 47.8 (±2.6) 1.0 (±0.0)
     32–38 42–53 1

Juvenile (40–79 mm SVL)
   Female 24 71.4 (±1.1) 95.6 (±3.0) 11.8 (±0.5)
   61–79 51–110 6–16
  
 Male 21 73.0 (±1.1) 100.3 (±3.5) 13.0 (±0.6)
   51–79 44–118 5–19

Adult (≥ 80 mm SVL)
   Female 31 88.0 (±1.0) 107.5 (±4.0) 24.2 (±1.3)
   80–100 40–134 16–43
  
 Male 45/45/42 93.3 (±1.3) 116.5 (±3.7) 29.5 (±1.5)
   80–114 28–154 13.5–51

Fig 1. Adult Tropidophorus misaminius near a cave stream 12 m from 
the entrance.
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emersonsy@gmail.com); RODERICK C. PARCON, Davao Speleological and 
Conservation Society Incorporated, 116 Jose P. Rizal St., Maniki, Kapalong, 
Davao del Norte, Philippines.

UTA STANSBURIANA (Side-blotched Lizard). PREFERRED 
BODY TEMPERATURE. Many species of reptiles use behavioral 
means to thermoregulate, such as shuttling between patches of 
vegetation with different thermal characteristics (Cowles and 
Bogert 1944. Bull. Am. Mus. Nat. Hist. 83:261–296). Moreover, the 
preferred body temperature (T

p
) that a lizard voluntarily selects 

in a laboratory thermal gradient provides a reasonable estimate 
of what a lizard would attain in the wild with a minimum of as-
sociated costs in the absence of constraints (biotic and abiotic 
factors) for thermoregulation (Huey and Slatkin 1976. Quart. 
Rev. Biol. 51:363–384; Pough and Gans 1982. In Gans and Pough 
[eds.], Biology of the Reptilia, Vol. 12, pp. 17–23. Academic Press, 
New York). Uta stansburiana is widely distributed across many 
habitats in western North American deserts from Baja Califor-
nia, Mexico north to the Columbia Plateau of Washington, USA 
(Lemos-Espinal and Smith 2007. Anfibios y Reptiles del Estado 
de Chihuahua, México / Amphibians and Reptiles of the State 
of Chihuahua, Mexico. UNAM-CONABIO, Mexico, D.F. 613 pp.). 
There have been many reports detailing thermal ecology in U. 
stansburiana in different environments (Waldschmidt and Tra-
cy 1983. Ecology 64:476–484; Huey and Pianka 2007. Am. Nat. 
170:473–478; Clarke and Zani 2012. J. Exp. Biol. 215:1117–1127). 
However data of preferred body temperature of U. stansburiana 
are rare (Sartorius et al. 2002. Can. J. Zool. 80:1966–1976) and in 
northern Mexico do not exist. Here, we describe thermal prefer-
ence in U. stansburiana under laboratory conditions.

During June 2010, we conducted fieldwork in Samalayuca 
Dunes (31.4786°N, 106.4755°W, WGS84; 1180 m elev.) located 
in a mesquite-stabilized sand hummocks about 24 miles south 
of Ciudad Juarez, Municipality Juarez, Chihuahua, Mexico. The 
data presented are based on 16 adults (> 40 mm SVL; 8 females 
and 8 males) of U. stansburiana captured by noose.

All lizards were placed in a laboratory thermal gradient 
to obtain the T

p
 range. The thermal gradient consisted of a 

wooden shuttle box of 150 × 100 × 80 cm (length, width and 
height) divided into ten tracks with insulation barriers to prevent 
behavioral influence of adjacent lizards, and filled with 2–3 
centimeters of sandy soil. The shuttle box was housed in a room 
with air conditioning at a constant temperature of 20°C. At one 
end, and at the center of the box, lamps were placed at different 
heights to generate a thermal gradient from 20–50°C. Lizards 
remained in the gradient from 700 to 2000 h; body temperature 
data were

 
registered every hour starting at 800 h and using 

a digital thermometer Fluke model 51-II. The 25% and 75% 
quartile T

p
 range (T

p25
 and T

p75
) of each species were calculated 

to obtain the lower and upper limit (Van Damme et al. 1990. 
Oikos 57:61–67; Herts et al. 1993. Am. Nat. 142:796–818). After 
laboratory experiments, all lizards were released at respective 
capture sites. We applied a nonparametric Kruskal-Wallis one 
way test to analyze differences between all measurements 
of body temperature in the laboratory and we used a Mann-
Whitney Rank test to analyze the differences between gender.

There were no statistically significant differences between 
measurements of temperature (H

6 
= 5.000, p = 0.416) or between 

gender (U = 79.5, p > 0.05). Mean preferred body temperature was 
33.1°C (SD = 3.2, range = 25.5–38.0°C). Interquartile of 25% and 
75% was 32.0°C and 35.2°C, respectively. These results suggest 
U. stansburiana can be considered a eurythermic species due 

to the wide range of T
p 

in this species. Future research should 
evaluate the species thermal efficiency by monitoring mean 
thermal requirements and microhabitat temperatures across 
its distribution to understanding effects of global warming on 
this geographically widespread lizard. 

HECTOR GADSDEN Instituto de Ecología, A. C., Miguel de Cervantes 
No. 120, Complejo Industrial Chihuahua, CP 31109, Chihuahua, Chi-
huahua, México (e-mail: hector.gadsden@inecol.mx); LUIS A. RIVERA-
HERNÁNDEZ (e-mail: biologia.rivera@gmail.com); PABLO A. LAVIN-
MURCIO, Universidad Autónoma de Ciudad Juárez, Departamento de 
Ciencias Básicas ICB, Laboratorio de Biodiversidad (e-mail: lavinpablo@
hotmail.com).

VARANUS MITCHELLI (Mitchell’s Water Monitor). PREDA-
TION. Raptors likely regulate some reptile populations because 
the former are key predators of the latter. Although raptors gen-
erally take larger prey for their body size than other birds (Slags-
vold and Sunerud 2007. J. Avian Biol. 38:650–661), large prey 
items can still be infrequent enough to go undetected in dietary 
studies based on stomach contents, regurgitated pellets, or scats. 
This is particularly true in the tropics, where the diet of raptors 
is understudied (e.g., Rangel-Salazar and Enriquez-Rocha 1993. 
J. Raptor Res. 27:121–122). Thus, observations of raptors preying 
upon medium to large reptiles in the tropics are an invaluable 
supplement to our knowledge of trophic interactions that may 
drive predator-prey interactions of reptiles and raptors. Herein I 
describe an observation of apparent predation of a Mitchell’s Wa-
ter Monitor by a Little Eagle (Hieraaetus morphnoides).

At ~1630 h on 16 February 2014 I spotted a Little Eagle 
perched about 5 m above ground in a paperbark tree (Melaleuca 
spp.) along the Margaret River, in tropical Western Australia 
(18.217097°S, 125.863506°E). As I approached to within 15 m 
the eagle took flight with an adult Mitchell’s Water Monitor in its 
talons. The monitor was identifiable by its markings, coloration, 
shape and size. The eagle flew out of sight with the lizard; the 
limp appearance of the lizard indicated that it was dead. The 
observation occurred during the wet season, but the weather was 
mostly clear with an air temperature of 34°C.

My observation likely reflected predation, because Little 
Eagles rarely scavenge (Olsen et al. 2010. J. Raptor Res. 44:50–
61). Reptiles vary in their importance as prey for Little Eagles, 
ranging from 2–82% depending on region (Aumann 2001. Wildl. 
Res. 28:379–393; Olsen et al. op. cit.). The other reported aerial 
predator of V. mitchelli is the Collared Sparrowhawk (Accipiter 
cirrocephalus) (Schultz and Doody 2004. In Pianka and King 
[eds.], Varanoid Lizards of the World, pp. 416–422. Indiana Univ. 
Press, Bloomington, Indiana). The invasive cane toad (Rhinella 
marinus) is expected to reach the site within the next 2–3 years, 
and V. mitchelli suffer severe population-level declines due to 
lethal toxic ingestion of cane toads (Doody et al. 2009. Anim. 
Conserv. 12:46–53). As such, assuming my observation reflected 
predation, the frequency of V. mitchelli in the diet of the Little 
Eagles may drop when toads arrive, possibly resulting in a 
dietary shift for those eagles that hunt along water-courses. Both 
species are common along watercourses, and both are relatively 
common at the site (pers. obs.).

J. SEAN DOODY, Department of Ecology and Evolutionary Biology, 
569 Dabney Hall, University of Tennessee, Knoxville, Tennessee 37996-
1610, USA; e-mail: jseandoody@gmail.com.

XANTUSIA SIERRAE (Sierra Night Lizard). REPRODUC-
TION. Xantusia sierrae is restricted to a few localities along the 
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western foothills of the Greenhorn Mountains from near Woody 
south to the Kern River, Kern Co., California, USA (Leavitt et al. 
2007. Mol. Ecol. 16:4455–4481). The purpose of this note is to 
provide information on the timing of the reproductive cycle of 
X. sierrae.

Twelve X. sierrae consisting of four males (mean SVL = 44.0 
± 1.2 SD, range = 43–45 mm) and eight females (mean SVL = 
46.0 ± 3.5 SD, range = 40–49 mm) collected at Granite Station 
(35.61389°N, 118.85889°W; 513 m elev.), Kern Co., California were 
examined from the herpetology collection of the Natural History 
Museum of Los Angeles County (LACM), Los Angeles, California, 
USA: LACM 76131, 76133, 76134, 76137, 76138 (collected April 
1971); LACM 134549, 134551, 134552, 134554, 134562–134564 
(collected June 1982).

Ovaries and testes were histologically examined except for 
enlarged follicles (> 4 mm), which were counted, and two females 
(LACM 76137 and 76138), which contained very small ovaries 
that were not reproductively active. Tissues were embedded in 
paraffin, histological sections, were cut at 5 µm, and stained with 
hematoxylin followed by eosin counterstain. Histology slides 
were deposited in LACM.

Spermiogenesis in which the seminiferous tubules are 
lined by sperm or clusters of metamorphosing spermatids was 
observed. The two smallest spermiogenic males of X. sierrae both 
measured 43 mm SVL (LACM 134562, 134564), slightly larger 
than the average size of maturity in male X. vigilis (38–39 mm; 
Miller 1951. Copeia 1951:114–120). 

 Five females with quiescent ovaries (no yolk deposition), and 
three females with enlarged follicles (> 4 mm) were observed. 
Because the follicles of these three females from late June had 
not ovulated, parturition likely would have been completed in 
early fall. Mean litter size (N = 3) was 1.7 ± 0.58 SD, range = 1–2). 
The two smallest reproductively active females (follicles > 4 mm) 
both measured 48 mm SVL (LACM 134551, 134554), larger than 
the average size of maturity in female X. vigilis (38–39 mm; Miller, 
op. cit.). Whether two smaller females (SVL 40 mm and 42 mm) 
were mature is questionable as females of mature size of the 
congeners X. riversiana (Goldberg and Bezy 1974. Herpetologica 
30:350–360) and X. henshawi (Goldberg 2013. Son. Herpetol. 
26:9–11) do not reproduce every year.

Xantusia sierrae is a spring breeder with one to two young 
produced, likely in early fall. Xantusia sierrae follows a reproductive 
cycle in which timing of events and litter size are similar to the 
closely related X. vigilis (Miller 1948. Univ. California Publ. Zool. 
47:197–213; Zweifel and Lowe 1966. Am. Mus. Novitat. 2247:1–57) 
as well as to X. henshawi (Lee 1975. Trans. San Diego Nat. Hist. 
17:259–278; Goldberg, op. cit.). 

We thank G. Pauly (LACM) for permission to examine X. sierrae.
STEPHEN R. GOLDBERG, Department of Biology, Whittier College, 

Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); ROBERT 
L. BEZY, Section of Herpetology, Natural History Museum of Los Angeles 
County, Los Angeles, California 90007, USA (e-mail: robertbezy@gmail.com).

SQUAMATA — SNAKES

AGKISTRODON PISCIVORUS (Cottonmouth). DIET. Agkistro-
don piscivorus is known to take a variety of prey, including many 
species of snakes (Graham et al. 2010. Herpetol. Rev. 41:88–89; 
Ernst and Ernst 2011. Venomous Reptiles of the United States, 
Canada, and Northern Mexico, Volume 1. Johns Hopkins Univ. 
Press, Baltimore, Maryland. 352 pp.). Herein we report a prey item 
novel for A. piscivorus. 

On 30 April 2013 at 1147 h, one of us (AW) observed an 
A. piscivorus in the process of consuming a female Farancia 
erythrogramma (Rainbow Snake; SVL = 91.2 cm; total length = 
104.9 cm; 1070 g) along the edge of a roadside ditch that drains 
into Flint Creek, Wiggins, Stone Co., Mississippi, USA. The F. 
erythrogramma appeared lifeless and had been a quarter of the 
way ingested (tail first) when first detected. Upon approach the A. 
piscivorus regurgitated the F. erythrogramma and fled upstream. 
The head of the F. erythrograma appeared to have been crushed/
flattened and maggots (Order: Diptera) were present on the head 
and first third of the body. The presence of fly larvae suggests that 
the F. erythrogramma was dead prior to partial ingestion by the 
A. piscivorus, and while it is unknown how the snake may have 
died, a small blood stain on the adjacent road implies that the F. 
erythrogramma was hit by a car. The frequency and propensity to 
scavenge and the relative contribution that carrion represents in 
the diet of A. piscivorus is unknown. However, carrion probably 
plays an important supplementary role, as is the case with a 
number of other snake species (DeVault and Krochmal 2002. 
Herpetologica 58:429–436). 

JAMES R. LEE, The Nature Conservancy, Camp Shelby Joint Forces Train-
ing Center, CSJFTC-ENV, Building 6530, Camp Shelby, Mississippi 39407, USA 
(e-mail: jlee@tnc.org); LYNN McCOY, P.O. Box 1, Hurley, Mississippi 39555, USA 
(e-mail: wildlifefish@bellsouth.net); ANNIE WALKER, 41 Decalb Oneal Road, 
Perkinston, Mississippi 39573, USA (e-mail: anniewalker514@gmail.com). 

AGKISTRODON PISCIVORUS (Cottonmouth). DIET and PREY 
SIZE. At 1200 h on 9 July 2012, a radio-telemetered Crotalus 
horridus (Timber Rattlesnake) at a field site in Beaufort Co., 
South Carolina, USA, was found consumed by an Agkistrodon 
piscivorus. The adult female C. horridus was implanted on 31 
May 2011, at which time it measured 117.0 cm total length and 
weighed 1012.5 g. The telemetered rattlesnake was previously 
tracked and visually observed on 26 June 2012 approximately 50 

Fig. 1. Agkistrodon piscivorus scavenging an apparently road-killed 
Farancia erytrogramma in Mississippi, USA. 
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m from the A. piscivorus in cane-dominated bottoms at the tran-
sition from hardwood forest to saltwater marsh. During the pe-
riod in which the snake was radio-tracked, no food bulges were 
observed and the snake’s vertebrae were becoming noticeable; 
this emaciated state likely increased its vulnerability to being 
depredated or its death upon which it was scavenged.

The A. piscivorus was captured and set up overnight in the 
temperature-controlled treatment room at the Jekyll Island 
Authority’s Georgia Sea Turtle Center on Jekyll Island, Georgia, 
USA, but was found dead at 0830 h the following morning. A 
necropsy revealed that the A. piscivorus (109.5 cm total length; 
1125.6 g excluding the C. horridus) was a reproductively-active 
male in good body condition. A small laceration was noted on the 
dorsal lower third of the body as well as some tissue damage near 
the spine and a minor vertebral fracture not compromising the 
spinal cord, but no puncture wounds or localized tissue necrosis 
was found. The histopathology report did not provide any further 
explanation regarding the cause of death for the A. piscivorus. 
The only remains of the C. horridus were eleven rattles, caudal 
scutes, and the transmitter. Therefore, it was determined unlikely 
that the death was caused or influenced by the C. horridus, either 
through envenomation or digestive impaction. Additionally, due 
to the advanced digested state of the C. horridus, it could not be 
determined whether the rattlesnake was predated or scavenged. 

Agkistrodon piscivorus are dietary generalists feeding on 
both endo- and ectothermic animals. Further, they exhibit 
cannibalism (Gloyd and Conant 1990. Snakes of the Agkistrodon 
Complex. SSAR, Oxford, Ohio. 614 pp.) and will readily scavenge 
carcasses (Gloyd and Conant, op. cit.; Berna and Gibbons 1991. 
Herpetol. Rev. 22:130–131; Lilywhite et al. 2008. BioScience 
58:947–955). There are at least two records of A. piscivorus feeding 
on rattlesnakes. An A. piscivorus kept in captivity at the Toledo 
Ohio Zoo killed and ate a Crotalus oreganus (Pacific Rattlesnake; 
Gloyd and Conant, op. cit.). On another occasion an A. piscivorus 
from South Carolina reportedly regurgitated a C. horridus 
large enough to have acquired seven rattles, but no further 
explanation on sizes were provided (Kauffeld 1957. Snakes and 
Snake Hunting. Hanover House, Garden City, New York. 266 pp.). 
Although rattlesnakes have been documented in their diet, this 
is the first we know about involving a large reproductive adult C. 
horridus of comparable size in the wild. The total length of the C. 
horridus (taken a year prior to ingestion) exceeded that of the A. 
piscivorus by 7.5 cm. 

No current research suggests that C. horridus are immune 
to the venom of A. piscivorus. We suspect this predator-prey 
association may not be a rare occurrence given the overlap in 
geographic range, habitat use, and activity patterns of these 
two species. However, given the abundance of other prey 
items that would present reduced risk, it seems plausible that 
these predation events are opportunistic and relatively rare in 
comparison to consumption of small mammals, fish, lizards, and 
nonvenomous snakes. 

JOSEPH E. COLBERT (e-mail: jocolb@uga.edu), KIMBERLY M. AN-
DREWS, and TERRY M. NORTON, Jekyll Island Authority, Georgia Sea 
Turtle Center, 214 Stable Road, Jekyll Island, Georgia 31527, USA. 

AGKISTRODON PISCIVORUS (Cottonmouth). FIRE MORTAL-
ITY. Periodic fire is an important force maintaining fire-depen-
dent natural communities and associated snake assemblages. 
Although telemetered snakes have been observed avoiding fire 
(Withgott and Amlaner 1996. Herpetol. Rev. 27:145–146; Ru-
dolph et al. 1998. Herpetol. Rev. 29:146–148), those inhabiting 

fire-maintained ecosystems can be vulnerable to fire. For exam-
ple, searches conducted immediately after North American prai-
rie fires have documented fire-induced snake mortality on mul-
tiple occasions (Bigham et al. 1964. Proc. Oklahoma Acad. Sci. 
44:47–50; Erwin and Stasiak 1979. Am. Midl. Nat. 101:247–249; 
Siegel 1986. Biol. Conserv. 35:333–346; Frese 2003. Herpetol. Rev. 
34:159–160). Numbers of snakes killed by fire, however, are typi-
cally low. Here, I provide observations of Agkistrodon piscivorus 
mortality immediately following a prescribed fire. Insofar as I 
am aware, this is only the second report of A. piscivorus killed by 
fire (Komarek 1969. Proc. Tall Timbers Fire Ecology Conference 
9:161–207) and the first at a communal hibernaculum.

My observations occurred in the Shawnee National 
Forest, Union Co., Illinois, USA. At this site, large numbers 
of A. piscivorus over-winter in a rocky, west-facing forested 
hillside dominated by oaks (Quercus spp.), hickories (Carya 
spp.), Sweetgum (Liquidambar styraciflua), and Tuliptree 
(Liriodendron tulipifera), and summer in an adjacent Buttonbush 
(Cephalanthus occidentalis)-Spadderdock (Nuphar advena) 
wetland. On 26 March 2014, U.S. Forest Service personnel 
burned approximately 700 ha of forest including the hillside 
hibernaculum to reduce prevalence of understory mesophytic 
tree species (Scott Crist, USFS, pers. comm. 28 March 2014). 
The fire was lit by personnel on the ground and from the air 
by dropping incendiary devices from a helicopter. On the day 
of the burn, maximum air temperature was 10°C, the sky was 
clear, and the wind blew from the SSE at 14.5–18.5 KPH (www.
wunderground.com; weather station ca. 14 km from study area). 
I searched different portions of the burned hillside hibernaculum 
for snakes on 27 March 2014 (1030–1400 h) and 30 March 2014 
(1130–1530 h). I found nine (2 alive, 7 dead) adult A. piscivorus on 
27 March and four adults (3 alive, 1 dead) on 30 March. Four of 
the dead snakes were clearly killed by the fire; they were charred 
and stiff, and died in contorted positions (Fig. 1). Two of the 
other dead individuals were burned and stiff but not contorted 
and two, unburned and adjacent to burned leaf litter, may have 
been killed by the heat of the fire.

At this hibernaculum, A. piscivorus typically emerge from 
dormancy during the latter half of March (pers. obs.) potentially 
rendering large numbers of snakes vulnerable to fire at this time. 
The relatively low number of A. piscivorus killed by the 26 March 
2014 fire was likely due to delayed emergence following a record 

Fig. 1. Agkistrodon piscivorus killed during a prescribed fire on 26 
March 2014 in the Shawnee National Forest, Union Co., Illinois, USA. 
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cold winter. To prevent mass mortality of A. piscivorus at this and 
other hibernacula, it is recommended that prescribed fires that 
include dens be conducted during winter months or after snakes 
have dispersed to summer habitat.

JOHN G. PALIS, Palis Environmental Consulting, P.O. Box 387, Jones-
boro, Illinois 62952, USA (e-mail: jpalis@yahoo.com).

ATRACTUS SNETHLAGEAE (Ground Snake). DIET. Atractus 
snethlageae is a relatively large member of the genus Atractus 
and is found throughout much of the Amazon Basin up to el-
evations of 1800 m (Schargel et al. 2013. Zootaxa 3721:455–474). 
Earthworm chetae and insect remains have been found in the 
stomachs of A. snethlageae in central Amazonia, Brazil (Martins 
and Oliveira 1998. Herpetol. Nat. Hist. 6:78–150). On 11 July 
2010 at approximately 1600 h an adult male A. snethlageae (SVL 
= 328 mm, tail length = 66 mm, 19.51g) was collected in lower 
montane secondary forest 1500 m elev. at Wildsumaco Wild-
life Sanctuary in eastern Napo Province, Ecuador (0.67557°S, 
77.60116°W; datum WGS84) that had consumed an earthworm 
(Fig. 1). The snake appeared to have recently swallowed the 
earthworm when collected because the worm’s posterior end 
was visible in the snake’s throat. The snake’s head was 14.6 mm 
long and 8.2 mm wide. The worm was swallowed head first and 
measured 157 mm in length and 11.1 mm wide and weighed 
5.89 g. The mass ratio for this prey item was 0.302. The snake 
(QCAZ 10639) and stomach contents are deposited in the 
Museo de Zoologia of the Pontificia Universidad Catolica del 
Ecuador in Quito. 

We are especially grateful to our Ecuadorian collaborators 
Santiago Ron and Omar Torres for aid during all aspects of the 
work. James Olson, Bonnie Olson, and Jonas Nilsson generously 
allowed access to the Wildsumaco property. 

JEFFREY D. CAMPER, Department of Biology, Francis Marion Uni-
versity, Florence, South Carolina 29506, USA (e-mail: JCamper@fmarion.
edu); DAVID J. ZART, 10580 Majesty Lane, Concord TWP, Ohio, USA.

BOTHROPS ASPER (Terciopelo). PARTHENOGENETIC REPRO-
DUCTION. On 26 November 2012 a female Bothrops asper (SVL 
= 125 cm; tail length = 14.5 cm; 956 g) housed on exhibit in the 
Dallas Zoo’s reptile building gave birth to 11 unfertilized ova and 

one full term dead neonate. This seven-year old adult female was 
born at the Dallas Zoo and had never been housed with a male. 
Although the neonate was stillborn, the body was fully formed 
thus indicating fertilization. We believe this is the first example 
of parthenogenesis reported for this species. The male neonate 
(SVL = 120 mm; tail length = 40 mm; 6.5 g) was deposited at the 
Amphibian and Reptile Diversity Research Center at the Univer-
sity of Texas at Arlington (UTA R 61066). Because the mother is 
still living, a recent shed was deposited as well to confirm there 
were no other DNA contribution except from the female. 

MATTHEW S. VAUGHAN (e-mail: matthew.vaughan@dallaszoo.com) 
and RYAN A. STEELE (e-mail: ryan.steele@dallaszoo.com), Department of 
Herpetology, Dallas Zoo Management Inc, 650 S R L Thornton, Dallas, Texas 
75203, USA.

BOTHROPS MOOJENI (Brazilian Lancehead). DIET. Bothrops 
moojeni is a pitviper that is found most often in open areas 
associated with riparian forests (Araújo and Martins 2006. 
Herpetol. J. 16:297–303). The species has a generalist diet (Leloup 
1984. Acta Zool. Pathol. Antv. 78:177–198) including birds (França 
et al. 2008. Copeia 2008:23–38); however, to our knowledge there 
are no studies reporting which bird species are predated by B. 
moojeni. Analyzing stomach contents of pitvipers collected 
in the municipality of Lucas do Rio Verde, Mato Grosso, Brazil 
(12.79694°N, 56.01055°E, datum WGS84; Tavares et al. 2012. 
Herpetol. Notes 5:543–545), we found in the stomach of a female 
B. moojeni (SVL = 104 cm, tail length = 15.5 cm, 402.4 g) a small 
Sporophila nigricollis (body length = 8.2 cm, 27.36 g), a migratory 
seed-eating bird with diurnal activity (Andrade et al. 2011. Rev. 
Bras. Ornitol. 19:63–73).We acknowledge Josué da Silva Ribeiro 
Nunes for the identification of the bird. 

BRUNO FELIPE CAMERA, Laboratory of behavioral ecology of repro-
ductive. State University of Mato Grosso, Tangará da Serra, Mato Grosso, 
Brazil (e-mail: camera_bruno@hotmail.com); DIONEI JOSÉ DA SILVA, 
Laboratory of Zoology, State University of Mato Grosso, Tangará da Serra, 
Mato Grosso, Brazil; MANOEL DOS SANTOS FILHO, Laboratory of Mas-
tozoology, State University of Mato Grosso, Cáceres, Mato Grosso, Brazil; 
VITOR A. CAMPOS, Graduate Programme in Ecology and Conservation 
Biology, Institute of Biosciences, Federal University of Mato Grosso, Cuiabá, 
Mato Grosso, Brazil; GUSTAVO RODRIGUES CANALE, Federal University 
of Mato Grosso - CUS/ICNHS/NEBAM - Sinop, Mato Grosso, Brazil.

CARPHOPHIS AMOENUS (Eastern Worm Snake). ASSOCIA-
TION WITH ANTS. Carphophis amoenus is a small-bodied, large-
ly fossorial colubrid (Barbour et al. 1969. Ecology 50:470–476). 
Species with a similar ecology (C. vermis, Diadophis punctatus, 
Virginia valeriae) have been documented utilizing dormant for-
micid ant nests as hibernacula (Pisani 2009. Trans. Kansas Acad. 
Sci. 112:113–118). Herein, I present information suggesting a more 
extensive relationship between formicid ants and C. amoenus. 
 I searched for C. amoenus within naturally occurring coarse 
woody debris (CWD) at two sites (located in Anne Arundel Co., 
Maryland and Fairfax Co., Virginia, USA) during May, June, and 
July of 2012 and 2013. Ant colonies were more commonly seen 
in CWD where C. amoenus were present than in CWD where C. 
amoenus were absent (49.5% [47/95] and 26.4% [23/87], respec-
tively; c2 = 10.2, p = 0.001). There was no association between 
snakes	and	termites	(⁰c2 = 3.18, p = 0.07) and significantly fewer 
snakes	were	observed	 in	CWD	with	earthworms	(⁰c2 = 12.3, p < 
0.001). Snakes were in close association with ants during all 
study months. However, it is unknown whether this association 
reflects an overlap in microhabitat preferences or a commensal 

Fig. 1. Ventral view of an adult male Atractus snethlageae (QCAZ 
10639) with an earthworm that it swallowed prior to capture. 
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relationship. I observed no aggressive behavior of ants towards 
the snakes, even when ant colonies were active. Furthermore, 
snakes regularly used ant tunnels as escape routes in areas where 
the soil was compacted. Carphophis amoenus are poor burrow-
ers (Clark 1970. Univ. Kansas Publ. Mus. Nat. Hist. 19:85–194) and 
thus may rely on ant tunnels to penetrate compacted soils.
 I thank Todd A. Tupper for his helpful comments on the draft 
of this note.

KARA S. JONES, George Mason University, Department of Environ-
mental Science and Policy, 4400 University Drive, Fairfax, Virginia 22030, 
USA; e-mail: kcurtain@gmu.edu.

CHARINA BOTTAE (Rubber Boa). DIET. Charina bottae is a short 
boa that averages around 0.5 m long and is known to consume 
small mammals, lizards, birds, and small eggs (Rodriguez-Robles 
et al. 1999. J. Zool. 248:49–58). On 6 August 2012, at 1300 h, I found 
a C. bottae in the process of killing and consuming a chipmunk 
(Fig. 1) around basalt columns on bluffs overlooking Lake Tahoe, 
above CA Hwy 89 running between Truckee and Tahoe City, Cali-
fornia, USA (39.166573°N, 120.166026°W, datum WGS84; elev. 
2001 m). The chipmunk was identified as Tamias quadrimacu-
latus (Long-Eared Chipmunk) by its white postauricular patches 
and malar stripe that connects with the postauricular patches 
(Clawson et al. 1994. In Lackey and Koopman [eds.], Mammalian 
Species, pp. 1–6. American Soc. Mammalogists, no. 469, Auburn, 
Alabama). The snake killed the chipmunk by constriction and 
then fully consumed it. To the best of my knowledge, this is the 
first record of C. bottae preying upon T. quadrimaculatus. I thank 
Kerry Foresman for help with chipmunk identification. Also, I 
thank Chris Feldman and Art Woods for their help in preparation 
of this note. 

NEIL MOORE, 113 Miller Hall, Rm. 459A, Missoula, Montana 59801, USA; 
e-mail: neil.moore@umontana.edu.

COLUBER CONSTRICTOR PRIAPUS (Southern Black Racer). 
DIET. Coluber constrictor is known to have a varied diet, includ-
ing anurans. It has been reported to feed on several frogs of the 
genus Hyla, including H. chrysoscelis, H. cinerea, H. femoralis, and 
H. versicolor (Ernst and Ernst 2003. Snakes of the United States 
and Canada. Smithsonian Institution, Washington DC. 668 pp.). 
On 21 March 2014, we observed an adult female C. constrictor 

(SVL = 113.1 cm; total length = 133 cm; 480 g) in the process of 
swallowing an adult male H. gratiosa (Barking Treefrog; Fig. 1), 
near an ephemeral pond on the Camp Shelby Joint Forces Train-
ing Center, De Soto National Forest, Perry Co., Mississippi, USA. 
The C. constrictor had the H. gratiosa about half way ingested 
when JRL caught it by hand, and at which point the frog was re-
leased. Known predators of H. gratiosa include dragonfly naiads, 
Mole Salamanders, and snakes (Nerodia fasciata, Heterodon si-
mus, and Agkistrodon piscivorus) (summarized by Mitchell 2005. 
In M. Lannoo [ed.], Amphibian Declines: The Conservation Sta-
tus of United States Species, pp. 455–456. Univ. California Press, 
Berkeley).

KEVIN E. NARUM (e-mail: knarum@tnc.org), JAMES R. LEE (e-mail: 
jlee@tnc.org), and ABBY L. SINCLAIR (e-mail: asinclair@tnc.org), The Na-
ture Conservancy, Camp Shelby Joint Forces Training Center, CSJFTC-ENV, 
Bldg. 6530, Camp Shelby, Mississippi 39407, USA

COLUBER (=MASTICOPHIS) FLAGELLUM (Coachwhip). RE-
PRODUCTION. Coluber flagellum is common in the southeast-
ern United States and often inhabits beach dune systems and 
interdune swales in coastal areas and barrier islands. Mating 
generally occurs in spring and females lay clutches of 2–16 eggs 

Fig. 1. Charina bottae constricting a Tamias quadrimaculatus (Long-
Eared Chipmunk) near Lake Tahoe, California.

Fig. 1. Adult female Coluber constrictor ingesting an adult male Hyla 
gratiosa in Perry Co., Mississippi, USA.

Fig. 1. Caretta caretta hatchling and Coluber flagellum embryo upon 
excavation.
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in late summer (Force 1930. Copeia 1930:25–39; Goldberg 2002. 
Texas J. Sci. 54:143–150). The literature suggests that C. flagel-
lum nesting in the southeastern USA generally occurs in decom-
posing vegetation or logs (Guidry 1953. Herpetologica 9:49–56). 
There are no descriptions of the reproductive habits of C. flagel-
lum on barrier islands.

On 5 August 2013, during excavation of a Caretta caretta 
(Loggerhead Sea Turtle) nest on the southern end of Jekyll Island, 
Georgia, USA (31.0153°N, 81.4231°W; datum WGS84), three C. 
flagellum eggs were found buried in the nest chamber. Eggs had 
been laid as a slightly lower depth than the recently hatched C. 
caretta eggs. The eggs were oblong, granular in texture, and a 
size typical of C. flagellum and C. constrictor (North American 
Racer) eggs. Upon opening the first oblong egg, a developing C. 
flagellum embryo with a large umbilicus still attached was found. 
The embryo was almost fully developed and responsive but still 
too early to survive outside of the egg given the incubation time 
noted for M. flagellum (Behler and King 1979. The Audubon 
Society Field Guide to North American Reptiles and Amphibians. 
Alfred A. Knopf, Inc., New York. 744 pp.). The remaining two eggs 
found were incubated and hatched on 15 August 2013. This is the 
first documentation of C. flagellum reproduction in beach dunes 
and in a sea turtle nest.

K. NICOLE WHITE (e-mail: knwhite21@gmail.com), KIMBERLY M. 
ANDREWS, University of Georgia Savannah River Ecology Lab, Aiken, 
South Carolina 29802, USA, and Georgia Sea Turtle Center, Jekyll Island, 
Georgia 31527, USA; ETHAN B. CHAPMAN, Francis W. Parker School, Chi-
cago, Illinois 66014, USA.

CROTALUS ATROX (Western Diamond-backed Rattlesnake). 
DIET. Mammals are the prey most routinely selected by Crotalus 
atrox in Texas, but birds are also infrequently consumed (Beavers 
1976. Southwest. Nat. 20:503–515). In other parts of the range, 
birds are similarly uncommon in the diet (Pisani and Stephenson 
1991. Trans. Kansas Acad. Sci. 94:137–141). However, earlier stud-
ies have focused on the diet of adult C. atrox and species-specific 
identification details of predation upon birds in previous studies 
are lacking.

On 21 April 2014, at 1946 h, a mixed group of Spiza americana 
(Dickcissel) and Chondestes grammacus (Lark Sparrow) were 
observed on the entrance road to Laguna Atascosa National 
Wildlife Refuge (26.173833°N, 97.356222°W, datum NAD83; elev. 
6 m), Cameron Co., Texas, USA. A juvenile C. atrox emerged 
shortly thereafter from the adjacent grassland, then envenomed 
and held a Ch. grammacus from the flock. The Ch. grammacus 
began convulsing and was ingested by the snake (Fig. 1). The 

influence of C. atrox predation on Ch. grammacus is unclear; 
however, the similarity of habitat association and the tendency 
of sparrows to forage on the ground suggests that the frequency 
of predation could be persistent. 

CODY L. BARNES, Department of Zoology, Oklahoma State University, 
Stillwater, Oklahoma 74074, USA; e-mail: cody.l.barnes@okstate.edu.

CROTALUS HORRIDUS (Timber Rattlesnake). COLORATION. 
The ground color of Crotalus horridus in Minnesota has been 
described as yellow, tan, brown, reddish brown, “or, rarely, gray” 
(Oldfield and Moriarty 1994. Amphibians and Reptiles Native to 
Minnesota. Univ. Minnesota Press, Minneapolis. 240 pp.) and in 
Wisconsin as yellow, rust-orange, brown, or “very rarely gray” 
(Vogt 1981. Natural History of Amphibians and Reptiles of Wis-
consin. Milwaukee Public Museum, Milwaukee. 205 pp.). Multi-
ple photographs of typical snakes from this region were provided 
by Keyler (2004. In Kaufman [ed.], North: Stories and Photo-
graphs, pp. 67–87. Crotalus Publishing, Plymouth, Minnesota). 
While monitoring den complexes at two sites in Winona Co. and 
Houston Co. in southeastern Minnesota, USA, and handling nui-
sance rattlesnakes, I collected data on gray individuals. 

Gray C. horridus have a gray to light gray ground color and 
black eyes (Fig. 1), a pattern that perhaps represents retention 
of newborn coloration. This pattern is similar to that described 
for southern morph C. horridus in the southern USA, where gray 
snakes are apparently more common, but descriptions from that 
region emphasize the presence of an orange to reddish brown 
middorsal stripe (e.g., Trauth et al. 2004. The Amphibians and 
Reptiles of Arkansas. Univ. Arkansas Press, Fayetteville. 421 pp.). 
A middorsal stripe may be present in Minnesota snakes, but I 
have not yet observed it in a gray snake. At the Winona Co. site, 
2 of 52 nuisance snakes PIT-tagged during 2006–2012 were gray. 
An upper bound to the proportion of gray snakes is provided by 
the numbers observed at two den openings (one of eight and one 
of nine). At the Winona Co. site, four gray individuals observed 
in 2012 included two males and a female with young. At the 
Houston Co. site, no gray snakes were observed during 2006–
2012. If populations of C. horridus in Minnesota have declined 
and become more isolated from one another, it is not unexpected 
that some genetic traits have become more abundant in some 
locations. 

I thank the other rattlesnake responders of Winona County 
and the students who assisted me in the field or in the laboratory.

Fig. 1. Juvenile Crotalus atrox consuming Chondestes grammacus 
(Lark Sparrow) near Laguna Atascosa National Wildlife Refuge, Cam-
eron Co., Texas, USA. Fig. 1. A gray Crotalus horridus from Winona Co., Minnesota, USA.
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 PHILIP A. COCHRAN, Biology Department, Saint Mary’s University 
of Minnesota, 700 Terrace Heights, Winona, Minnesota 55987, USA; e-mail: 
pcochran@smumn.edu.

CROTALUS HORRIDUS (Timber Rattlesnake). DIEL ACTIV-
ITY. Crotalus horridus in southeastern Minnesota hibernate in 
dens associated with rock outcrops high on south- or southwest-
facing slopes of bluffs (Cochran 2008. In Hayes et al. [eds.], The 
Biology of Rattlesnakes, pp. 441–446. Loma Linda Univ. Press, 
Loma Linda, California). Most often the hibernacula are found 
in or near bluff prairies (locally referred to as “goat prairies”). 
Whereas males and nongravid females disperse during the sum-
mer, gravid females remain at dens or in nearby rocky habitat. To 
monitor daily and seasonal use of this habitat, in 2007 we placed 
two remote cameras beneath overhanging rock ledges on bluffs 
in Houston Co. (22 May – 5 October) and Winona Co. (27 July – 6 
October). At each location, the camera was set beneath one end 

of an overhanging ledge and pointed toward the opposite end. At 
one ledge in Houston Co., substrate temperatures were recorded 
hourly (HOBO) beneath the overhanging ledge and on the ex-
posed ground surface approximately two meters from the ledge. 

The camera in Houston Co. captured 57 images of C. horridus; 
103 images were captured in Winona Co. Although distributions 
of times at which photographs were taken were significantly 
different between the two sites, C. horridus photographs were 
obtained primarily during the hours 1000 h–1800 h at both 
locations (Fig. 1). Observed frequencies of photographs in 
two-hour blocks during the daylight period (0600–2000 h) were 
significantly different from those that would be expected if 
photographs were equally likely in any time block (Houston Co.: 
c2 = 27.123, df = 6, P	<	0.001;	Winona	Co.:	⁰c2 = 141.906, df = 6, P < 
0.001).

Ground surface temperature beneath the Houston Co. ledge 
had a narrower range of fluctuation than the exposed ground 
surface outside the ledge (Fig. 2). Temperature beneath the ledge 
ranged from approximately 20°C at night to approximately 30°C 
during the day. Temperature of the exposed ground surface 
outside the ledge often fell below 20°C at night and sometimes 
climbed above 50°C during the day. Data plotted for a typical day 
(19 July) reveal that exposed ground surface temperature was 
lower than the temperature beneath the ledge until sometime 
between 1000 h and 1100 h, peaked at approximately 1600 
h, and dropped below the temperature beneath the ledge at 
approximately 2000 h (Fig. 3).

Crotalus horridus apparently use overhanging rock ledges as 
thermal refuges during the hottest part of the day. The times when 
photographs were obtained correspond well with the period in 
the day when ground surface temperatures in the open exceed 
those beneath the ledge (Fig. 3). Cochran and Schmitt (2009. 
Bull. Chicago Herpetol. Soc. 44:161–165) provided an hourly 
sequence of photographs at the Houston Co. site depicting how 
a C. horridus kept its body tightly coiled within the shade of the 
overhanging ledge during a bright sunny afternoon and then 
moved underground at sundown. It may be especially important 
for reproductive females to be able to thermoregulate precisely 
and thereby keep the temperature of their developing offspring 
within appropriate bounds.

Fig. 1. Times when photographs of C. horridus were taken in Houston 
Co, Minnesota, USA (solid dots) and in Winona Co, Minnesota, USA 
(open circles). Vertical reference lines indicate June 1 and September 1.

Fig. 2. Ground surface temperature (°C) beneath the Houston Co. 
ledge (solid dots) and in the open approximately 2 m from the ledge 
(open circles). 

Fig. 3. Ground surface temperature (°C) beneath the Houston Co. 
ledge (dashed line) and in the open approximately 2 m from the 
ledge (solid line) on 19 July 2007. 



Herpetological Review 45(4), 2014

NATURAL HISTORY NOTES     709

We thank the Chicago Herpetological Society for a grant to 
purchase a remote camera and Chris Kendall for access to one 
of the study sites. Stephen Schmitt is grateful to Saint Mary’s 
University of Minnesota for its support of undergraduate 
research.

 PHILIP A. COCHRAN (e-mail: pcochran@smumn.edu), and STEPHEN 
J. SCHMITT, Biology Department, Saint Mary’s University of Minnesota, 
700 Terrace Heights, Winona, Minnesota 55987, USA.

CROTALUS HORRIDUS (Timber Rattlesnake). HABITAT USE. 
On 6 October 2013, a Crotalus horridus was observed under 
an automated corn feeder hung above a small clearing next 
to an adjacent forest patch on private property in Columbia 
Co., Lulu, Florida, USA. The snake was present for at least 5 
h, noted from timestamps on images taken on a game cam-
era. At 0711 h, it was still dark, and the snake was coiled in the 
center of the clearing, which was shaded until approximately 
1030 h. As the day progressed, photos show the snake con-
tinually shifted its position within the plot to stay just out of 
direct sunlight, remaining at the interface of sun and shade. 
 At 1243 h, the snake was in the shade next to the only log 
within the confines of the clearing. It is assumed to have been 
foraging, as it was in a compact coil position next to the log with 
its head facing perpendicular to it (Reinert et al. 1984. Copeia 
1984[4]:976–981). Odocoileus virginianus (White-tailed Deer) 
were observed multiple times from early morning to early af-
ternoon feeding on corn within a few meters of the snake (Fig. 
1). In addition to this observation, a C. horridus was noticed in 
the same spot five days earlier, and C. horridus have been wit-
nessed on this feeder plot on several occasions, as well as at a 
different feeder in a forested area ca. 300 m away. Whether 
the same individuals are being repeatedly seen is unknown.  
 C. horridus often spend long periods of time at ambush sites 
(Clark 2006. Copeia 2006[2]:181–187) and may have to make 
tradeoffs between selecting sites for foraging and thermoregu-
lation. Due to the food supply for small mammals, which make 
up a substantial portion of the diet for C. horridus (Clark 2002. 
J. Herpetol. 36:494–499), as well as the lack of canopy cover, 
clearings with feeders or planted food plots may offer ther-
moregulatory benefits for snakes while simultaneously at-
tracting prey (Hampton et al. 2010. Am. Midl. Nat. 163:44–53). 
Because the clearing in this observation is surrounded by a 
fence to deter feral hogs, which are known predators of pit-
vipers, it may also afford added protection from predation. 

 I thank Ron Benke for assistance. David Tetzlaff and Michael 
Ravesi provided thoughtful suggestions to the manuscript.

SASHA J. TETZLAFF, Department of Biology, Indiana University-Pur-
due University Fort Wayne, 2101 E. Coliseum Boulevard, Fort Wayne, Indi-
ana 46805, USA (e-mail: tetzsj01@ipfw.edu).

DIADOPHIS PUNCTATUS (Ring-necked Snake). DIET. Diado-
phis punctatus shows considerable dietary diversity among and 
within populations. This includes heavy reliance on prey items 
as diverse as earthworms and other invertebrates, amphibians, 
or squamate reptiles, which challenges the commonly held as-
sumption that these are earthworm specialists (reviewed by 
Ernst and Ernst 2003. Snakes of the United States and Canada. 
Smithsonian Books, Washington, DC. 680 pp.). O’Donnell et al. 
(2007. Toxicon 50:810–815) reviewed the chemistry of oral secre-
tions and instances of apparent envenomation of prey items by 
some, but not all, populations of D. punctatus across its range 
(see also chemical analyses by Hill and Mitchell 2000. Toxicon 
38:1663–1687). Mitchell (1994. The Reptiles of Virginia, Smithso-
nian Inst. Press, Washington, DC. 352 pp.) stated that prey items 
in Virginia, USA, were killed by constriction—a behavior not re-
ported by other authors (e.g., Henderson 1970. Herpetologica 
26:520–526; but see also references cited therein). O’Donnell et 
al. (op. cit.) and Ernst and Ernst (op. cit.) presented direct evi-
dence of lethal envenomation by oral secretions from D. punc-
tatus on several taxa. We (JRM, unpubl. data) once observed a 
Plethodon serratus become motionless and evidently dead (no 
heartbeat visible) within seconds of a predatory bite by a sym-
patric D. punctatus from LeFlore Co., Oklahoma, USA. There are 
conflicting reports of human envenomations (e.g., Myers 1965. 
Bull. Florida State Mus. Nat. Hist. 10:43–90; Henderson, op. cit.; 
Shaw and Campbell 1974. Snakes of the American West. Alfred A. 
Knopf, New York, New York. 330 pp.).

An adult D. punctatus (UCSB 25830; SVL = 148 mm; preserved 
mass = 6.25 g) found on More Mesa, Goleta, Santa Barbara Co., 
California, USA, on 11 April 1987 contained a visible abdominal 
bulge consistent with a large prey item. After capture, the snake 
regurgitated a subadult Elgaria multicarinata (UCSB 25831; 
minimum SVL = 52 mm; preserved/dry mass = 1.5 g; keeling on 
dorsal scales evident). This is the first record of Elgaria in the diet 
of Diadophis of which we are aware (Ernst and Ernst, op. cit.). 

Fig. 1. Crotalus horridus (Timber Rattlesnake) in an ambush position 
near an Odocoileus virginianus (White-tailed Deer) at an automated 
corn feeder in Columbia Co., Florida, USA.

Fig. 1. Diadophis punctatus from Santa Barbara Co., California, with 
subadult Elgaria multicarinata regurgitated soon after capture.
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The lizard prey was sufficiently digested, and missing part of the 
tail, such that calculation of prey/predator mass ratio can only be 
approximated (0.24, post preservation). Nevertheless, it is a large 
prey item for such a diminutive snake (Fig. 1) and Elgaria spp. 
are capable of formidable antipredator bites. We have observed 
(JRM, unpubl. data) a variety of obligate constricting snakes (e.g., 
Lampropeltis spp.) to become incapacitated, or badly injured, by 
the antipredatory bite-and-hold response of E. multicarinata; 
furthermore, these observations of Lampropeltis spp. included 
snakes proportionally much larger than is this D. punctatus 
with respect to the intended prey items. All points considered 
together, we conclude that D. punctatus in central California are 
capable of subduing robust squamate prey species, supporting 
the suggestion by O’Donnell et al. (op. cit.) that venom evolved in 
this species to facilitate subjugation of larger prey items. 

The variety of prey items and feeding behavior and 
contradictory reports of effects of bites delivered to humans by 
Diadophis suggest that considerable geographic variation in the 
diet, behavior, and perhaps oral secretions of this snake exists. 
We emphasize the observation by O’Donnell et al. (op. cit.) that 
snakes referable to D. p. edwardsii lack the enlarged rear fangs 
that are present in the other putative subspecies. We suggest 
that carefully documented feeding trials involving snakes from 
various regions and presented with a variety of types of potential 
prey would reveal a surprising diversity of results perhaps 
consistent with the complex evolutionary history of these 
snakes (Fontanella et al. 2007. Mol. Phylog. Evol. 46:1049–1070; 
Fontanella and Siddall 2010. Zool. J. Linn. Soc. 158:629–640). 

We thank S. S. Sweet and M. Beas-Moix for access to the 
UCSB herpetological collections, H. W. Greene for encouraging 
us to present our observations, C. D. Anthony for field assistance, 
and C. R. Feldman and J. D. Willson for useful comments.

JOSEPH R. MENDELSON III, Zoo Atlanta, 800 Cherokee Ave SE, Atlan-
ta, Georgia 30312, USA (e-mail: jmendelson@zooatlanta.org); ANDREA J. 
ADAMS, Department of Ecology, Evolution, and Marine Biology, University 
of California, Santa Barbara, California 93106, USA.

DIADOPHIS PUNCTATUS (Ring-necked Snake). DIET. 
Diadophis punctatus is a fossorial species that ranges across 
much of the United States into southeastern Canada (Ernst and 
Ernst 2003. Snakes of the United States and Canada. Smithsonian 
Books, Washington, DC. 668 pp.). On 3 June 2011, I found a 

dead D. punctatus in a recently mowed yard at 5823 Spanish 
Oaks Lane, Naples, Florida, USA (26.265215°N, 81.724880°W; 
datum WGS84). The D. punctatus was apparently hit by a mower 
and upon discovery I noticed a prey item, a Ramphotyphlops 
braminus (Brahminy Blindsnake), an established exotic species 
in Florida. Given the condition of the D. punctatus, it was likely 
killed the same day it was found. The lack of significant digestion 
of the R. braminus suggests it was recently consumed (Fig. 1). 
 Diadophis punctatus primarily feeds on small vertebrates, 
including other native snake species and conspecifics (Ernst 
and Ernst, op. cit.). While other fossorial snake species have 
been documented to consume R. braminus, such as Stilosoma 
extenuatum (Short-tailed Snake; Godley et al. 2008. Herpetol. 
Rev. 39:473–474) and Micrurus fulvius (Harlequin Coralsnake; 
Krysko et al. 2010. Herpetol. Rev. 41:501–502), this observation 
represents the first recorded occurrence of D. punctatus 
consuming a R. braminus. 

I thank Kenneth Krysko and Kevin Enge for assistance.
SASHA J. TETZLAFF, Department of Biology, Indiana University-Pur-

due University Fort Wayne, 2101 E. Coliseum Boulevard, Fort Wayne, Indi-
ana 46805, USA; e-mail: tetzsj01@ipfw.edu.

EPICRATES CRASSUS (Eastern Rainbow Boa). DIET. Epicrates 
crassus occurs in open grassland habitats in Bolivia, central Bra-
zil, Paraguay, and northern Argentina (Passos and Fernandes 
2008. Herpetol. Monogr. 22:1–30). In Paraguay most modern re-
cords are from the Cerrado zone and it is classed as vulnerable 
at the national level (Motte et al. 2011. Cuad. Herpetol. 23:5–18). 
It is considered to be the most terrestrial member of the genus 
and feeds mainly on small mammals, and occasionally birds 
(Pizzatto et al. 2009. Amphibia-Reptilia 30:533–544). At ca. 2100 
h on 3 March 2014, a mature female E. crassus (estimated SVL = 
972 mm) was found dead, apparently deliberately decapitated, 
on a dirt road ca. 8 km from Santa Rosa del Aguaray, Depto. San 
Pedro, Paraguay (23.8363°N, 56.3899°W; datum WGS84). The sur-
rounding habitat consisted of wet grassland with nearby euca-
lyptus plantations. The snake had ingested an adult female Cav-
ia aperea (Pampas Cavy; Mammalia: Caviidae; alcohol specimen 
CZPLT-M 438) with greatest length of skull 23 mm. Cavia aperea 
is a new prey species for E. crassus and with mean head–body 
length of 274 mm (Asher et al. 2004. J. Mammal. 85:788–796), 
and mean body mass of 523.6 g (Künzl and Sachser 1999. Horm. 
Behav. 35:28–37), is larger than other prey items previously re-
ported (Pizzatto et al. 2009, op. cit.). The Epicrates specimen is 
deposited at the Para La Tierra Colección Científica housed at 
Reserva Natural Laguna Blanca, Departamento San Pedro, spec-
imen number CZPLT-H 697.

KARINA ATKINSON (e-mail: karina@paralatierra.org), and REBECCA 
SMITH, Para La Tierra, Laguna Blanca, San Pedro Department Paraguay, 
Paraguay; PAUL SMITH, FAUNA Paraguay, Encarnación, Paraguay (e-mail: 
faunaparaguay@gmail.com).

HETERODON PLATIRHINOS (Eastern Hog-nosed Snake). RE-
PRODUCTION / NEST SITE FIDELITY. Nest site fidelity is poorly 
documented in snakes, and in Heterodon platirhinos it has been 
documented only in Ontario, Canada, near the species’ north-
ernmost range limit (Cunnington and Cebek 2005. Am. Midl. 
Nat. 154:474–478). Here, we present evidence of nest site fidelity 
of H. platirhinos from a population in Saratoga Co., New York, 
USA. As part of a radio-telemetry study, we observed a large fe-
male (SVL = 78 cm, mass = 618 g) nesting in a utility right-of-way 
(characterized by an open canopy and early successional plant 

Fig. 1. A Diadophis punctatus (Ring-necked Snake) that had con-
sumed a Ramphotyphlops braminus (Brahminy Blindsnake), discov-
ered after being hit by a lawn mower in Naples, Florida, USA.
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species) at ~1800 h on 17 Jun 2012. After the female finished ovi-
position, we excavated the nest and located 39 eggs. We re-buried 
the clutch and it successfully hatched 51 days later on 7 August. 
At 1500 h on 20 June 2013, the same female was observed nesting 
within 1 m of her nesting location the previous year. The snake 
was not interrupted, and was identified via unique tail pattern 
markings, as she was no longer being radio-tracked. This clutch 
was depredated by a mammal the following night. To the best 
of our knowledge, this is the first report of nest site fidelity in H. 
platirhinos outside of Canada, and suggests this behavior might 
be widespread in the species. Our study also confirms that an-
nual reproduction can occur in wild H. platirhinos in New York. 

JOHN VANEK, Department of Biology, Hofstra University, Hempstead, 
New York, USA (e-mail: john.p.vanek@gmail.com); REBECCA MULLINS, 
Moreau Lake State Park, Moreau, New York, USA; DENNIS WASKO, Univer-
sity of Hartford, Hartford, Connecticut, USA.

LAMPROPELTIS MEXICANA (Mexican Kingsnake). MAXI-
MUM ELEVATION. On 8 October 2008, an adult female Lam-
propeltis mexicana (SVL = 65.2 cm, TL = 11 cm; UAA-CV-R263) 
was found in oak-juniper forest ca. 3.6 km WNW of La Congoja, 
(22.180879°N, 102.588795°W, datum WGS84; elev. 2603 m), Si-
erra Fría, Municipality of San José de Gracia, Aguascalientes, 
México. Previous known vertical distribution for this species is 
2000–2440 m elev. (Vázquez-Díaz and Quintero-Díaz 2005. An-
fibios y Reptiles de Aguascalientes. CONABIO, CIEMA, México. 
318 pp.; Bryson et al. 2007. Mol. Phylogenet. Evol. 43:674–684; 
Hansen and Bryson. 2009. Herpetol. Rev. 40:114). The specimen 
is phenotypically similar to populations of L. m. greeri from Mesa 
Montoro. This record extends the distribution ca. 18 km N from 
previous known locality in the state at Mesa Montoro (Quintero-
Díaz et al. 2001. Herpetol. Rev. 32:278) and increases the vertical 
distribution to 2603 m elev. 

We thank Robert Hansen for comments on a previous draft 
of this note.

RUBÉN ALONSO CARBAJAL-MÁRQUEZ, Centro de Investigaciones 
Biológicas del Noroeste, Instituto Politécnico Nacional No.195 Col. Playa 
Palo de Santa Rita Sur, C.P. 23096, La Paz, Baja California Sur, México (e-mail: 
redman031@hotmail.com); GUSTAVO E. QUINTERO-DÍAZ, Universidad 
Autónoma de Aguascalientes, Centro de Ciencias Básicas, Departamento 
de Biología, Avenida Universidad No. 940, Aguascalientes, Ags. 20131, 
México.

LEPTODRYMUS PULCHERRIMUS (Striped Lowland Snake). 
COLORATION. Blue coloration is found across many groups of 
organisms and has a variety of utilities such as signaling or cryp-
sis (Bagnara et al. 2007. Pigment Cell Res. 20:14–26; Umbers 2013. 
J. Zool. 289:229–242). Sometimes, blue coloration can result from 
a failure to synthesize yellow pigments in typically green species 
(Bechtel 1978. J. Herpetol. 12:521–532). Leptodrymus pulcherri-
mus is a colubrid snake endemic to the Pacific versant of middle 
Central America, ranging from Guatemala to Costa Rica. This 
species typically displays bright green head coloration (green is 
sometimes seen on the tail also), with a pale dorsal stripe and 
dark dorsolateral stripes. Around midnight on 30 June 2010, a 
specimen of L. pulcherrimus was collected on the Reserva de la 
Biosfera Isla de Ometepe, Rivas Dept., Nicaragua (11.51024°N, 
85.55843°W, datum WGS84; elev. 32 m). This specimen had dark 
blue coloration in place of the typical green. Abnormal blue col-
oration has not yet been reported in L. pulcherrimus, but bluish 
color morphs in other typically green species have been report-
ed (e.g., Coluber constrictor stejnegerianus, Webb 1960. Trans. 

Kansas Acad. Sci. 64:289–298; Leptophis ahaetulla, M. E. Aceve-
do, pers. comm.), and in one documented case, reduced pigment 
levels caused red coloring to be replaced by blue in Thamnophis 
proximus (Bagnara et al. 1978. Amer. Zool. 18:301–312). We do 
not currently know what is responsible for the blue coloration 
in L. pulcherrimus, but have observed at least five blue L. pul-
cherrimus on Isla de Ometepe without any records or observa-
tions of L. pulcherrimus with the typical coloration. We believe 
our observations to be more than individual abnormalities, and 
likely a characteristic of the population observed. The specimen 
(MHUL 161) was collected under the scientific permit DGPN/
DB-10–2010 issued by MARENA.

JOHN G. PHILLIPS, Department of Biological Sciences, University of 
Tulsa, Tulsa, Oklahoma 74104, USA (e-mail: john-phillips@utulsa.edu); JA-
VIER SUNYER (e-mail: jsunyermaclennnan@gmail.com), and LENIN A. 
OBANDO, Museo Herpetológico de la UNAN-León, Departamento de Bi-
ología, Facultad de Ciencias y Tecnología, Universidad Nacional Autónoma 
de Nicaragua-León, León, Nicaragua; BILLY M. ALEMAN, SILVIA J. RO-
BLETO, Universidad Nacional Autónoma de Managua, Managua, Nicara-
gua; JENNY A. GUBLER and KIRSTEN E. NICHOLSON (e-mail: norops@
gmail.com), Department of Biology, Central Michigan University, Mount 
Pleasant, Michigan 48958, USA. 

LEPTOPHIS AHAETULLA (Parrot Snake). DIET. Leptophis 
ahaetulla feeds primarily on anuran amphibians, particularly 
species in the family Hylidae, but occasionally eats lizards, 
young birds, and salamanders (Albuquerque et al. 2007. J. Nat. 
Hist. 41:1237–1243). On 15 October 2013, in Dois Irmãos state 
park (08.0119°S, 34.9489°W, datum WGS84; elev. 44 m) in the city 
of Recife, Pernambuco, Brazil, a L. ahaetulla (SVL = 958 mm; tail 
length = 296 mm) was captured that had consumed a Hypsiboas 
semilineatus (Anura: Hylidae). The most common anurans in the 
diet of L. ahaetulla are in the genus Scinax (Albuquerque et al., op. 
cit.); this is the first record of predation on H. semilineatus. These 
species exhibit different active schedules; the snake is diurnal and 
the anurans are nocturnal, indicating that the snake uses active 
foraging to locate inactive prey. Specimens were deposited in the 
Herpetological and Paleoherpetological Collection of the Federal 
Rural University of Pernambuco – UFRPE, Recife, Brazil (L. 
ahaetulla CHPUFRPE-3007; H.semilineatus CHPUFRPE-3006).

MARIANA MIRANDA D’ASSUNÇÃO (e-mail: mmdassuncao@hot-
mail.com), LEONARDO DA SILVA CHAVES, GERALDO JORGE BARBOSA 
DE MOURA, Universidade Federal Rural de Pernambuco, Paleoherpetolog-
ical and Herpetological Laboratory, UFRPE, Rua Dom Manoel de Medeiros, 
Dois Irmãos - CEP: 52171-900, Recife, PE, Brazil.

LYCODON FUTSINGENSIS (Fuqing Wolf Snake). DIET. Although 
Lycodon futsingensis has been described for many decades (Pope 
1928. Am. Mus. Novit. 320:1–6), little is known about its biology, 

Fig. 1. A Leptodrymus pulcherrimus (MUHL 161) from Isla de Om-
etepe, Nicaragua, displaying blue coloration, unreported for the spe-
cies, but apparently typical for L. pulcherrimus from the island.
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including its diet in the wild. Zhang et al. (2011. Chin. J. Zool. 
46:128–130) reported that captive L. futsingensis fed primarily on 
lizards, but no observations have confirmed its diet in nature.

At 2130 h on 15 May 2010, an adult L. futsingensis was 
observed swallowing a juvenile Ptyas dhumnades in the dry 
sluiceway in Nanling National Wildlife Refuge, Guangdong, 
China (Fig. 1). The P. dhumnades was alive and struggling as 
it was swallowed by the L. futsingensis. At 2200 h on 21 July 
2011, another adult L. futsingensis was observed capturing a 
Sphenomorphus incognitus inside a rock crevice along a stream 
in Liuxihe National Forest, Guangdong, China. The snake was 
constricting and swallowing the skink, but the snake fled quickly, 
leaving the dead skink in the crevice. 

Our observations on the diet of L. futsingensis are consistent 
with the previous reports that species in the genus Lycodon 
primarily feed on reptiles (Zhang et al., op. cit.; Pauwels et al. 
2005. Nat. Hist. Bull. Siam. Soc. 53:79–86; Vogel et al. 2009. Trop. 
Zool. 22:131–182). Additionally, Ptyas dhumnades represents 
a new species of the natural diet of L. futsingensis. Based on 
observations in natural settings and under captivity, we suggest 
that the diet L. futsingensis consists mainly of skinks, geckos, and 
small snakes, and the species forages primarily at night. 

LIANG ZHANG, Guangdong Entomological Institute & South China 
Institute of Endangered Animals, Guangzhou, Guangdong, China (e-mail: 
vampire_cn@163.com); KAI WANG, School of Biological Sciences, Wash-
ington State University, Pullman, Washington, USA (e-mail: kai.wang@
email.wsu.edu). 

PHALOTRIS MATOGROSSENSIS (Mato Grosso Burrowing 
Snake). DIET. Ophiophagy is very common in some snakes, but 
uncommon in others, and rare in Bothrops spp., with only a few 
records (e.g., Martins and Gordo 1993. Herpetol. Rev. 24:151–152; 
Oliveira and Martins 1996. Herpetol. Rev. 27:22–23). Bothrops 
moojeni occurs in the Cerrado domain in central and southeast-
ern Brazil (Leloup 1984. Acta Zool. Pathol. Antverp. 78:177–198; 
Borges and Araújo 1998. Rev. Brasil. Biol. 58:591–601). It is con-
sidered a dietary generalist; young feed on small mammals, frogs, 
lizards, snakes, birds, and centipedes, but adults prefer mammals 
(Andrade et al. 1996. J. Herpetol. 30:285–288; Nogueira et al. 2003. 
J. Herpetol. 37:653–659. França et al., 2008. Copeia 2008:20–36). 
Phalotris matogrossensis belongs to the family Dipsadidae and 

is distributed in semi-deciduous forest of São Paulo State, Brazil 
(Zaher et al. 2011. Biota Neotrop., pp. 67–81). During the necrop-
sy of a B. moojeni specimen (SVL = 940 mm; tail length = 150 mm) 
captured in Castilho county, in northwestern São Paulo, Brazil, 
we found in its stomach a P. matogrossensis (SVL = 263 mm; tail 
length = 180 mm). The prey was intact, indicating a recent pre-
dation event. This is the first record of B. moojeni preying on P. 
matogrossensis.

DIANNE CASSIANO DE SOUZA (e-mail: dianne_cassiano@hotmail.
com), DRAUSIO H. MORAIS, and REINALDO JOSÉ DA SILVA, UNESP, 
Univ. Estadual Paulista, Campus Botucatu, Instituto de Biociências, Depar-
tamento de Parasitologia, Botucatu, São Paulo, Brazil.

PSEUDOBOA NIGRA. DIET. Pseudoboa nigra is a nocturnal, ter-
restrial snake with a wide distribution in South America (Peters 
and Orejas-Miranda 1970. Bull. U.S. Nat. Mus. 297:1–347; Gaiarsa 
et al. 2013. Pap. Avul. Zool. 53:261–283). In terms of diet, it is con-
sidered a lizard specialist, rarely consuming other types of food 
(Gaiarsa et al., op. cit.). In this note we present data on stomach 
contents of an adult male P. nigra (SVL = 597 mm; tail length = 
225 mm; 118.5 g) collected by one of us (CFDR) on 8 November 
1999 at 2200 h in the “restinga” habitat of Grussaí (21.683333°S, 
41.030556°W; datum WGS84), municipality of São João da Barra, 
state of Rio de Janeiro, Brazil. After dissection, we found three 
empty squamate egg shells (length 17.6–19.5 mm; width 7.8–9.3 
mm) and the digested remains of a scincid lizard (Mabuya sp.). 
It was not possible to identify the skink to species, but two spe-
cies of Mabuya occur in the area: M. agilis and M. macrorhyncha 
(Vrcibradic and Rocha 2002. Rev. Bras. Zool. 19:77–83). The snake 
was deposited at the reptile collection of the Museu Nacional, 
Rio de Janeiro, as MNRJ 24638.

Skinks in the genus Mabuya have not been previously reported 
as prey of P. nigra, and the present record thus adds a new prey 
species for this snake. The squamate eggs found in the gut could 
not have been secondarily ingested with the skink, because 
Mabuya spp. (sensu Mausfeld et al. 2002. Zool. Anz. 241:281–293) 
are viviparous, and thus they must have been consumed directly. 
Squamate eggs have been previously reported in the diet of P. 
nigra (Orofino et al. 2010. Phyllomedusa 9:53–61; Mesquita et 
al. 2013. Pap. Avul. Zool. 53:99–113.), suggesting that occasional 
oophagy may not be uncommon in this species.

ALEXIA EISFELD (e-mail: alexia_magalhaes@hotmail.com), DAVOR 
VRCIBRADIC (e-mail: davor.vrcibradic@gmail.com), Departamento de 
Zoologia, Instituto de Biologia, Centro de Ciências Biológicas e Saúde, 
Universidade Federal do Estado do Rio de Janeiro, Av. Pasteur 458, Urca, 
22240-290, Rio de Janeiro, RJ, Brazil; CARLOS FREDERICO D. ROCHA, De-
partamento de Ecologia, Universidade do Estado do Rio de Janeiro, Rua 
São Francisco Xavier 524, Maracanã, 20550-011, Rio de Janeiro, RJ, Brazil 
(e-mail: cfdrocha@ gmail.com). 

SISTRURUS CATENATUS CATENATUS (Eastern Massasauga). 
DIET. On 11 June 2013, on the property of the Camp Grayling 
Army and Air National Guard joint maneuver training base, 
Kalkaska, Co., Grayling, Michigan, USA, we captured a male 
Sistrurus c. catenatus (mass = 156.8 g without prey item). While 
releasing the snake at approximately 1100 h the following day, 
it regurgitated a partially-digested bird (mass = 13.2 g) that was 
likely swallowed headfirst. The head was the most digested por-
tion and the rest of the body was largely intact, indicating that 
the bird had recently been consumed (Fig. 1).

To identify the species of bird, DNA was extracted from a 
tissue sample using a Qiagen DNeasy kit. Quality of DNA was 

Fig. 1. Adult Lycodon futsingensis feeding on a juvenile Ptyas dhum-
nades in Nanling National Wildlife Refuge, Guangdong, China. 
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assessed by running 2µl of genomic DNA on a 2% agarose TAE 
gel. Polymerase chain reaction (PCR) was carried out in 10µl 
amplification reactions for a 548-bp fragment of cytochrome 
oxidase using conserved avian mitochondrial primers and 
conditions outlined in Lovette and Rubenstein (2007. Mol. 
Phylogen. Evol. 44:1031–1056). BLAST searching returned a 
99% match to Toxostoma rufum (Brown Thrasher). The T. rufum 
(GenBank accession number KF959632) has been deposited at 
Indiana University-Purdue University Fort Wayne, located in 
Allen Co., Fort Wayne, Indiana, USA. The mass of adult T. rufum 
ranges from 61–89 g (allaboutbirds.org; accessed 18 Jan 2014). 
Due to the relatively low mass and the presence of pin feathers 
from the regurgitated specimen, the bird is presumed to be a 
nestling. To our knowledge, this is the first recorded account of T. 
rufum in the diet of S. c. catenatus.

Adult S. c. catenatus primarily prey upon rodents but will 
also feed on several other taxa, including birds and bird eggs 
(Ernst and Ernst 2003. Snakes of the United States and Canada. 
Smithsonian Books, Washington, DC. 668 pp.). Given the multiple 
accounts of avian species consumed by S. c. catenatus, we believe 
birds may be opportunistically taken as a food source in its diet 
more frequently than currently recognized.

We thank Amanda Talaba, Mark Jordan, and Bruce Arnold for 
assistance. Funding was provided by the Michigan Department 
of Military and Veterans Affairs and the Michigan Society of 
Herpetologists. All research was conducted under a Scientific 
Collector’s permit from the Michigan Department of Natural 
Resources and an approved protocol from the Purdue University 
Animal Care and Use Committee.

SASHA J. TETZLAFF (e-mail: tetzsj01@ipfw.edu), MICHAEL J. RAVESI 
(e-mail: ravemj01@ipfw.edu), and BRUCE A. KINGSBURY (e-mail: kings-
bur@ipfw.edu), Department of Biology, Indiana University-Purdue Univer-
sity Fort Wayne, 2101 E. Coliseum Boulevard, Fort Wayne, Indiana 46805, 
USA.

SISTRURUS CATENATUS TERGEMINUS (Western Massasauga). 
ABERRANT PATTERN. Sistrurus catenatus generally has a ground 
color of light gray to light brown with a series of large dark brown 
blotches down the center of the back before becoming cross 
bands towards the tail (Ernst and Ernst 2011. Venomous Reptiles 
of the United States, Canada, and Northern Mexico. Vol. 1. John 
Hopkins Univ. Press. Maryland. 352 pp.). Three rows of smaller 
brown to black spots occur on each side of the body (Ernst and 
Ernst 2011, op. cit.). Variation in ground and blotch coloration is 
known (e.g., Woodburne 1956. Copeia 1956:125–126) as well as 
variation in number of dorsal blotches that range from 21 to 50 
with a mean of 40 (Ernst and Ernst 2011, op. cit.). Few reports 

document major differences in dorsal blotching patterns of S. 
catenatus, but melanistic, albinistic, and a partially striped in-
dividual have been documented (Lardie and Lardie 1976. Bull. 
Oklahoma Herpetol. Soc. 1:40; Harris 2006. Bull. Maryland Her-
petol. Soc. 42:181–183; Ernst and Ernst 2011, op. cit.). 

On 2 October 2013, we observed and photographed an 
aberrantly patterned S. catenatus on 182nd Street on the 
southern end of a stretch between Saline River Road and Luray 
Road, Russell Co., Kansas, USA (Fig. 1). This individual lacked 
the familiar pattern but instead had relatively few, but paired, 
elongated blotches along more than half the total length of the 
snake. Towards the tail, blotches were single, ending with one 
elongated blotch that comprised about the last quarter of the 
total length. The characteristic three rows of smaller spots on 
the sides of S. catenatus were completely absent. Such a unique 
pattern of blotching appears rare and has not been documented 
previously in S. catenatus to our knowledge.

In northern Oklahoma, a partially striped individual was 
collected in Major Co. in 1973 (Lardie and Lardie 1976, op. cit.). 
On its posterior end, the young snake (236 mm SVL) had two 
dorsal stripes that measured 15 and 30 mm in length followed by 
four close-set blotches that preceded the rattle. No mention was 
made of any unusual lateral blotches or their absence.

We thank Curtis J. Schmidt for verifying the species 
identification and reviewing an earlier version of this manuscript.

R. ARIC BUERER (e-mail: buererra@lopers.unk.edu), and KEITH GE-
LUSO (e-mail: gelusok1@unk.edu), Department of Biology, University of 
Nebraska at Kearney, Kearney, Nebraska 68849, USA.

STEGONOTUS CUCULLATUS (Slatey-grey Snake). MORTAL-
ITY. Stegonotus cucullatus is a medium-sized mostly nocturnal 
terrestrial colubrid snake restricted to the northern parts of the 
Northern Territory and Queensland, Australia (Cogger 2014. 
Reptiles and Amphibians of Australia, 7th ed. CSIRO Publish-
ing, Collingwood, Victoria, Australia. 1033 pp.); it is one of few 
endemic Australian snake species reported to consume adults 
of the invasive exotic bufonid anuran Rhinella marina without 
mortal effect from its skin toxins (e.g., Phillips et al. 2003. Con-
serv. Biol. 17:1738–1747). This note reports an instance of mor-
tality to a S. cucullatus as a result of attempted predation on R. 
marina.

On 30 April 2009 (i.e., in mid-autumn, toward the end of the 
“wet” season) at an aquaculture facility at 100 Mahaffey Road, 
Howard Springs, ~23 km E of Darwin, Top End of the Northern 
Territory, Australia (~12.5165°S, 131.0556°E, datum GDA94; elev. 
45 m), DW found a dead adult (total length ~1.1 m) S. cucullatus 
disposed in a series of irregular curves with a dead small adult 
(SVL = ~60 mm) R. marina in its mouth (Fig. 1), in an open grassy 

Fig. 1. A nestling Toxostoma rufum (Brown Thrasher) regurgitated by 
a male Sistrurus c. catenatus (Eastern Massasauga).

Fig. 1. A Sistrurus catenatus tergeminus with a unique dorsal pattern 
photographed on a gravel road in northwestern Russell Co., Kansas.
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area between aquaculture pools. The head, neck, forelimbs, and 
anterior body of the R. marina had been swallowed by the S. 
cucullatus, and several red mymicine ant workers ~4 mm length, 
exotic Solenopsis geminata, were scavenging on the carcasses. 
On the basis of condition of the dead animals, it was estimated 
that mortality had occurred approximately 45 min prior to 
observation. Habitat in the vicinity comprised a cleared area in 
former Tropical Monsoon Woodland with aquaculture pools and 
shadehouses used for cultivation of aquatic plants and aquarium 
freshwater fish, sheds, and a human dwelling.

This is the first published report of mortality to S. cucullatus 
as a result of attempted predation on exotic R. marina; however, 
several similar cases have been observed. IJM has frequently 
observed S. cucullatus constricting and killing adult R. marina, 
variously swallowing, rejecting, or occasionally choking on 
prey, in many cases with their heads becoming coated with the 
toxic exudate from the parotoid glands of the prey. The snakes 
have appeared to suffer no ill effect from exposure to such 
large quantities of the exudate, although they wipe it off on the 
substrate after the interaction (IJM, unpubl. data). As a predator 
defense, adult R. marina inflate the body to a much greater extent 
than large adults of sympatric endemic anurans, and have more 
rigid skeletons (pers. obs.). We hypothesize that mortality in S. 
cucullatus reported here and in other similar cases with adult R. 
marina prey could be due to asphyxiation, rather than toxicity.

Anecdotally, there was a large reproductive population of 
S. cucullatus on the property where the above interaction was 
observed prior to colonization by exotic R. marina; however, 
since the colonization of R. marina the snakes are now rare, as 
is also the case with the large agamid lizard Chlamydosaurus 
kingii, the large varanid lizard Varanus panoptes, and several 
other endemic vertebrate species on the property (DNW, 
unpubl. data). Similar trends have also been surmised for the 
wider region (G. Sawyer, pers. comm.).

We thank Graeme Sawyer, Regional Coordinator (Darwin), 
Stop The Toad Foundation, for personal communication of the 
effects of R. marina colonization on endemic vertebrate fauna in 
the Northern Territory, and Alan N. Andersen and Ben Hoffmann 
of the Tropical Ecosystems Research Centre, C.S.I.R.O. Ecosystem 
Sciences, Winnellie, Northern Territory, for identification of the 
scavenging ants.

DAVID N. WILSON, Aquagreen, PO Box 756, Howard Springs, North-
ern Territory, Australia 0835; IAN J. MORRIS, PO Box 189, Noonamah, 

Northern Territory, Australia, 0837; DEAN C. METCALFE, PO Box 4046, 
Werrington, NSW, Australia 2747 (e-mail: dean_metcalfe@yahoo.com.au).

THAMNODYNASTES PALLIDUS (Amazon Coastal House 
Snake). REPRODUCTION. Thamnodynastes is a South American 
genus with viviparous reproduction (Manzanilla and Sanchez 
2005. Mem. Fund. La Salle Cien. Nat. 161-162:61–75). Thamnody-
nastes pallidus is a terrestrial and nocturnal species distributed 
over Bolivia, Colombia, Venezuela, the Guianas, and Brazil that 
inhabits forested ecosystems in the Amazonia and Atlantic forest 
biomes (Bailey et al. 2005. Phyllomedusa 4:83–101). Herein, we 
present possibly the first reproductive report for female T. pal-
lidus. On 26 September 2008, in Salvador, State of Bahia, Brazil, 
a female (SVL = 320 mm, tail length = 130 mm; CHECOA 2673) 
was captured at the Jardim Botânico do Salvador, a small om-
brophilous forest remnant (12.926733°S, 38.425037°W, datum 
WGS84; elev. 51 m). After examination of oviducts in the labora-
tory, we observed two oviductual eggs (21.3, 23.0 mm) and no 
ovarian follicles. On 12 July 2013 another female (SVL = 293 mm, 
tail length = 119 mm; CHECOA 2963) was captured at the Parque 
Metropolitano de Pituaçu, a large ombrophilous forest rem-
nant (12.949936°S, 38.413887°W, datum WGS84; elev. 33 m). This 
specimen contained six ovarian follicles on the right side (≤ 3.4 
mm) and four follicles on the left side (≤ 1.9 mm). Animals were 
collected under SISBIO permit Nº 23355-2 and deposited at the 
herpetological reference collection at the Centro de Ecologia e 
Conservação Animal, Universidade Católica do Salvador.

RICARDO MARQUES (e-mail: rcdmarquess@gmail.com), ÉRICA FON-
SECA, Universidade Estadual de Santa Cruz – UESC, Campus Soane Nazaré 
de Andrade, km 16 Rodovia Ilhéus-Itabuna, Ilhéus, Bahia, Brazil; MOACIR 
SANTOS TINÔCO, Programa de Pós Graduação em Planejamento Ambi-
ental - ECOA-UCSAL - The University of Kent at Canterbury – DICE, Marlowe 
Building, Kent, CT2 7NZ, UK.

THAMNOPHIS PROXIMUS PROXIMUS (Orange-striped Rib-
bonsnake). DIET. The diet of Thamnophis proximus consists 
mainly of fishes and amphibians, with anurans being more often 
reported than salamanders (Ernst and Ernst 2003. Snakes of the 
United States and Canada. Smithsonian Institution, Washington, 
DC. 668 pp.). On 3 April 2014, at 1215 h, we captured an adult fe-
male T. p. proximus (SVL = 63.8 cm; 60.8 g) that was basking in a 
shrub, approximately 1 m off the ground, at the Tara Wildlife Ref-
uge (private), Vicksburg, Warren Co., Mississippi, USA. The snake 
had recently fed, as indicated by a large bulge in its stomach, and 
upon palpating, the snake regurgitated an adult male Anaxyrus 
fowleri (Fowler’s Toad). To the best of our knowledge, this is the 
first documentation of A. fowleri in the diet of T. proximus. 

JAMES R. LEE (e-mail: jlee@tnc.org), ABBY L. SINCLAIR (e-mail: asin-
clair@tnc.org), KEVIN E. NARUM (e-mail: knarum@tnc.org), The Nature 
Conservancy, Camp Shelby Joint Forces Training Center, CSJFTC-ENV; Build-
ing 6530, Camp Shelby, Mississippi 39407, USA; SCOTT C. LEMMONS, The 
Nature Conservancy in Mississippi, 405 Briarwood Drive, Suite 101, Jack-
son, Mississippi 39206, USA (e-mail: slemmons@tnc.org).

TRIMERESURUS BORNEENSIS (Bornean Palm Pit Viper). DIET. 
Trimeresurus borneensis is a pitviper endemic to the island of 
Borneo. The species is considered common throughout its range 
and inhabits lowland and submontane forested areas up to 1130 
m in elevation. T. borneensis feeds primarily on small mammals 
and birds; although they are suspected to feed on frogs and liz-
ards as well, this behavior has never been documented (Das 
2011. A Photographic Guide to the Snakes and Other Reptiles of 

Fig. 1. Dead adult Stegonotus cucullatus with partly swallowed dead 
Rhinella marina, Howard Springs, Northern Territory, Australia. 
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Borneo. 2nd ed. New Holland Publishers Ltd., London, UK. 144 
pp.). Here, we provide the first documented observation of pre-
dation by T. borneensis on a lizard (Draco maximus).

At 1809 h on 2 February 2013, a male T. borneensis was 
encountered in the foothills of Mount Kinabalu in primary hill 
forest, Sabah, Malaysian Borneo. The individual was 4 m from a 
small stream (6.056498°N, 116.703682°E, datum WGS84; elev. 490 
m). The snake had partially ingested a large gliding lizard (later 
identified as D. maximus), but regurgitated the lizard in response 
to our presence (Fig. 1). 

We thank Tom Hewitt, owner of Lupa Masa Jungle Lodge 
for the use of the site, and Indraneil Das for identification 
verification. For ZRC voucher numbers we thank Kelvin K. P Lim. 

SAMI ASAD, HOSCAP - Borneo, 393, lot 4316, Jalan Batu kawa 3F, Kuch-
ing 93250, Sarawak, Malaysia (e-mail: sami.asad@hotmail.co.uk); CLIFF 
HARMAN, 7503, 18th Street, Burnaby, British Columbia V3N5E8, Canada.

TRIMERESURUS STEJNEGERI (Stejneger’s Green Pitviper). 
DIET. Trimeresurus stejnegeri is a viperid snake found through-
out Taiwan and much of Southern Asia. Two stomach content 
analysis studies (Mao 1970. Herpetologica. 26:45–48; Creer et al. 
2002. Zool. Sci. 19:907–913), including a combined total of 526 
specimens of T. stejnegeri from throughout Taiwan, demonstrat-
ed that they prey on a variety of small terrestrial animals includ-
ing frogs, lizards, rodents, and some arthropods. However, no 
references could be found providing examples of them preying 
upon other snakes. Thus, to our knowledge, this observation of 
ophiophagy in T. stejnegeri is novel to the understanding of the 
pitviper’s ecology.

At 2117 h on 26 August 2013 (23°C) an adult T. stejnegeri (esti-
mated total length = 700 mm) was observed consuming an adult 
Amphiesma sauteri (estimated total length = 500 mm) vent-first 
(Fig. 1A). The event was observed within old growth forest along 
the	 B⁰ibù	 Cross-island	 Highway,	 southeast	 of	 Balíng,	 Taoyuan	
County, Taiwan, R.O.C. (24.66380°N, 121.40095°E, datum WGS84; 
elev. 797 m). When first encountered, the T. stejnegeri had al-
ready clamped its jaws crosswise on the cloacal section of the A. 
sauteri, but had not yet begun to swallow it. Both snakes were at 
street level on the concrete curb of the mountain road with the 
A. sauteri alternately trying to crawl away from the T. stejnegeri 
or trying to anchor itself on the embankment or curb to resist 

being eaten. By 2125 h the T. stejnegeri had managed to bend 
the A. sauteri’s tail back against its body and begun to swallow 
the posterior portion of the A. sauteri. For the next 20 min, the 
T. stegnegeri slowly swallowed the A. sauteri, working its way up 
the length of the A. sauteri’s body, with the A. sauteri actively re-
sisting for the entire battle. In a final act of defiance, the A. sau-
teri attempted to defend itself by biting the T. stegnegeri’s head 
(Fig. 1B). At 2145 h, only the A. sauteri’s head and perhaps 2 cm 
of neck were still visible outside the T. stejnegeri’s jaws. With the 
A. sauteri’s jaws clamped down on the T. stejnegeri’s head, the T. 
stejnegeri climbed the curb and retreated into a small hole in the 
embankment.

WILLIAM C. MURPHY, 362 Jen Fu St. 11F-1, Taoyuan, Taiwan, Repub-
lic of China (e-mail: onionsack@gmail.com); COWAN F. BELANGER, 1155 
Queens Bush Road, Wellesley, Ontario, Canada.

Fig. 1. Trimeresurus borneensis after regurgitating a Draco maximus 
in Sabah, Malaysian Borneo.

Fig. 1. A) Trimeresurus stejnegeri preying upon an Amphiesma sau-
teri, vent first. B) Amphiesma sauteri attempting to defend itself from 
the predatory Trimeresurus stejnegeri.


