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CAUDATA — SALAMANDERS

CRYPTOBRANCHUS ALLEGANIENSIS ALLEGANIENSIS (Eastern 
Hellbender). UNUSUAL MORTALITY. On 29 June 2016, an adult 
female Cryptobranchus alleganiensis alleganiensis (SVL = 275 
mm; total length = 420 mm; 472 g) was found dead in a stream 
near a bridge and campsite in a tributary of the French Broad 
River, Transylvania Co., North Carolina, USA (site information is 
on file with the North Carolina Wildlife Resources Commission 
and is withheld to protect the specific location). The hellbender 
was found ventral side up with sediment covering the body (Fig. 
1A) and rigor mortis had yet to set in, indicating the mortality 
had likely occurred within approx. 2 days. A cut fishing line (40.8 
cm) was found protruding from the mouth (Fig. 1B) indicating 

the possibility of death due to internal injury to the stomach and 
esophagus, as the specimen was not emaciated based on mass 
and length. The carcass head was palpitated, and no external 
injuries or trauma were observed outside of a slight reddening at 
the gill slits. Further examination of the hellbender revealed the 
hyoid bone was fractured at the center line of the lower jaw. While 
the exact cause of death is uncertain, one possible explanation for 
this unusual mortality is that internal injury was sustained to the 
hellbender’s hyoid bone and digestive tract during an encounter 
with a 2-cm long fisherman’s hook (embedded approx. 57 mm 
deep past the throat in the stomach) and subsequent struggle, 
as hellbenders are capable of rapidly rotating their bodies when 
capturing prey (Beck 1965. Field & Stream 69:65–66). We examined 
the specimen for external wounds and palpable injuries, but did 
not detect any external injuries besides the embedded hook. This 
observation provides support that anthropogenic mortality is 
occurring (possibly due to hooking and subsequent internal injury 
following ingestion of hook and associated behavioral prey capture 
movements) in a salamander of special concern in North Carolina. 
Ingestion of hooks has been documented for other herpetofauna 
experiencing fishing pressure, including freshwater turtles, where 
up to 33% sampled contained hooks (Steen et al. 2014. PLoS ONE 
9:e91368). The salamander is deposited in the collections of the 
North Carolina Museum of Natural Sciences (NCSM 90049).

SHEM D. UNGER, Biology Department, Wingate University, Wingate, 
North Carolina 28174, USA (e-mail: s.unger@wingate.edu); CHARLES LAW-
SON, North Carolina Division of Wildlife Resources Commission, Whittier, 
North Carolina 28789, USA; JOHN D. GROVES, North Carolina Zoological 
Park, Asheboro, North Carolina 27205, USA; STEPHEN F. SPEAR and CHLOE 
E. MORE, The Orianne Society, Tiger, Georgia 30576, USA.

NOTOPHTHALMUS VIRIDESCENS (Eastern Newt). 
TERRESTRIAL AGGREGATION. At 1348 h on 14 September 2016, 
nine Notophthalmus viridescens were observed under one small 
piece of bark (ca. 30 × 14 cm) at Mendon Ponds Park, Mendon, 
Monroe County, New York, USA (43.02472°N, 77.57277°W, WGS 
84; 171 m elev.). Eight of the nine were huddled together (Fig. 
1). The aggregation contained five individuals of the juvenile 
terrestrial eft stage and four adults, which are typically aquatic. It 
is not clear whether the adults had recently undergone the second 
metamorphosis to adults, as this typically happens in late August 
and September (Petranka 1998. Salamanders of the United States 
and Canada. Smithsonian Institution Press, Washington DC. 587 
pp.), or were existing adults that were forced to move to terrestrial 
habitat due to drought. Adults are typically aquatic (Petranka 1998, 
op. cit.) but can be forced to become terrestrial during drought 
years such as 2016. The aggregation was probably related to the 
unusually dry conditions in the area in July and August 2016. Rohr 
and Madison (2003. Oecologia 135:657–664) demonstrated that 
newts in the laboratory would huddle to conserve water during 
times of potential dehydration. The area where the aggregation was 
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Fig. 1. A) Cryptobranchus alleganiensis alleganiensis adult mortality 
as found in the stream; B) same specimen showing fishing line pro-
truding from mouth.
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found contains vernal pools that often contain water year around 
but contained no standing water at the time of the observation. I 
visited the site again five days later (19 September 2016) after two 
consecutive days with rain but there was still no water in the pools 
and there were no newts under the bark. 

Pitkin and Tilley (1982. Copeia 1982:185–186) described an 
aggregation of approximately 600 adult N. viridescens under the 
ice in Massachusetts, USA during March but this is the largest 
terrestrial aggregation that I could find in the literature.  Healy 
(1975. Am. Midl. Nat. 93:131–138) described finding “as many 
as seven efts” feeding on insects “near one mushroom” during 
September in Massachusetts, USA. This description, however, 
sounds like the newts were observed on the surface and not under 
a cover object. Several other newts were observed on 14 September 
2016 but the only other instance of multiple newts under the same 
cover object was that of two small efts that were approximately 18 
cm apart under a small log. 

RICHARD T. STEVENS, Department of Biology, Monroe Community 
College, 1000 E. Henrietta Rd., Rochester, New York 14623, USA; e-mail: rste-
vens@monroecc.edu.

SIREN INTERMEDIA NETTINGII (Western Lesser Siren). OVI-
POSITION. Very little is known about the reproduction of all spe-
cies of sirens (Petranka 1998. Salamanders of the United States 
and Canada. Smithsonian Institution Press, Washington, D.C. 
587 pp.). For Siren intermedia, egg-laying has been reported to 
occur primarily in February to March, as noted from Arkansas 
(Noble and Marshall 1932. Am. Mus. Novit. 532:1–17) and South 
Carolina (Sever et al. 1996. J. Morphol. 227:335–348), but can oc-
cur as early as December in southern Florida (Godley 1983. Am. 
Midl. Nat. 110:215–219) and January in Louisiana (Raymond 
1991. Southwest. Nat. 36:144–147). Here, we report the egg-laying 
of a wild-caught S. i. nettingii in the laboratory in western Ken-
tucky, USA. To our knowledge, our account is the most northerly 
population with any estimate of egg-laying date. The female was 
captured using a minnow trap on 12 March 2007 from Murphy’s 
Pond, Hickman Co., Kentucky, USA (36.74050°N, 88.85730°W; 
WGS 84). The female was transported to the laboratory at Mur-
ray State University, placed in a plastic box containing several cm 
water, and measured (anesthetized) 223 mm SVL and 330 mm 
total length (70.8 g). The siren laid eggs on 14 March 2007. The 
eggs were deposited in two clumps, one containing four eggs and 

one containing three eggs. The eggs were attached to the bottom 
of the container with the gelatinous matrix, such that the eggs 
maintained their position when the container was tilted. We 
implanted a Passive Integrated Transponder into the female, at 
which point she laid ten more eggs. We returned the siren to the 
site of capture to allow her to lay the remainder of her eggs in the 
wild, as S. intermedia clutch sizes are thought be around 200–500 
eggs (Leja 2005. In Lannoo [ed.], Amphibian Declines: the Sta-
tus of United States Species, pp. 910–912. University of California 
Press, Berkeley). The eggs laid in the laboratory were maintained 
in the laboratory for developmental observation. The eggs never 
appeared to develop and showed signs of fungus after approxi-
mately two weeks. This is consistent with recent evidence that 
fertilization is external (Reinhard et al. 2013. Zool. Anz. 253:1–5). 
This account suggests that egg-laying dates in Kentucky likely 
overlap considerably with more southerly areas in their geo-
graphic distribution.

JULIA E. EARL, Oklahoma State University, Department of Natural 
Resource Ecology and Management, Stillwater, Oklahoma 74078, USA (e-
mail: julia.earl@okstate.edu); MICHAEL O’BRIEN, TRAVIS BROWN, AN-
DREW WEST, and HOWARD H. WHITEMAN, Department of Biological 
Sciences, Murray State University, Murray, Kentucky 42071, USA.

ANURA — FROGS

ATELOPUS HOOGMOEDI (Hoogmoed Harlequin Toad). 
MULTIPLE AMPLEXUS. Several species of tropical frogs, 
particularly those from the families Hylidae and Bufonidae, can 
exhibit different reproductive strategies as a way to obtain breeding 
pairs. During mating events, multiple amplexus, amplexus 
between males, interspecific amplexus, amplexus between living 
males and dead females (necrogamy), functional necrophilia (Izzo 
et al. 2012. J. Nat. Hist. 46:2961–2967) and even amplexus with 
inanimate objects (Mollov et al. 2010. Biharean Biol. 4:121–125) 
has been reported in anurans. Atelopus hoogmoedi is a terrestrial 
and diurnal species, and is most commonly found at small 
streams in primary forest (Ouboter and Jairam 2012. Amphibians 
of Suriname. Leiden, Boston. 376 pp.). Herein, we report for the 
first time multiple amplexus in A. hoogmoedi. The event was 
observed at ca. 1600 h on 8 June 2016, at the margin of a stream 
near the company Beadell Brazil LTDA, Serra do Navio, Amapá, 
Brazil (0.8776°N, 51.9369°W, WGS 84; 112 m elev.). Two male A. 
hoogmoedi were observed engaging in amplexus simultaneously 
with the female in non-flooded forest floor. One male was in 

Fig. 1. Nine Notophthalmus viridescens aggregated under a piece of 
bark in Mendon Ponds Park, Mendon, New York, USA. 

Fig. 1. Multiple amplexus in Atelopus hoogmoedi where two males 
are amplexing one female. 
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axillary amplexus, while a second male was in inguinal amplexus 
(Fig. 1). In this observation both males and female remained 
absolutely motionless. Individuals were not collected due to 
the easy identification of species. The photographic images are 
deposited in the herpetology laboratory of Universidade Federal 
do Amapá, Brazil.

WIRLEY ALMEIDA-SANTOS (e-mail: wirley-santos@hotmail.com), 
JACKSON CLEITON SOUSA (e-mail: jacksoncleitonbio22@gmail.com), and 
CARLOS EDUARDO COSTA-CAMPOS, Laboratório de Herpetologia, De-
partamento Ciências Biológicas e da Saúde, Universidade Federal do Amapá, 
Campus Marco Zero, 68.903-419, Macapá, Amapá, Brazil (e-mail: eduardo-
campos@unifap.br).

CERATOPHRYS AURITA (Sapo-de-chifre; Brazilian Horned 
Frog). MORTALITY. Ceratophrys aurita is a secretive species of 
the Ceratophryidae that occurs across the coast of Brazil from 
Bahia to Rio Grande do Sul states (Frost 2016. Amphibian Species 
of the World: an Online Reference. Version 6.0, accessed 13 March 
2016. Electronic database accessible at http://research.amnh.
org/herpetology/amphibia/index.html. American Museum of 
Natural History, New York). It is a large predator of anurans (Solé 
et al. 2010. Salamandra 46:101–103; Schalk et al. 2014. South Am. 
J. Herpetol. 9:90–105). Rhinella schneideri is a common and toxic 
bufonid widely distributed from the Brazilian Amazon to northern 
Argentina (Frost 2016, op. cit.). The predation of R. schneideri by 
C. aurita has been reported in the literature (Toledo et al. 2007. J. 
Zool. 271:170–177). 

About 1130 h on 15 December 2015, an adult male C. aurita 
(SVL = 12.3 cm; mouth width = 7.7 cm) was observed preying upon 

a subadult male R. schneideri (SVL = 9.4 cm; body width = 6.5 cm; 
Fig. 1A) in a banana plantation at Fazenda Aliança, Jacupemba, 
Aracruz, Espírito Santo, southeastern Brazil (19.5615°S, 40.2000°W; 
WGS 84). Ceratophrys aurita ingested the R. schneideri despite 
the fact that the prey displayed body inflation after subjugation. 
The predator was held captive for nearly one and a half days in 
an open cage, moistened and shaded. However, it was found 
dead; its stomach contained only the R. schneideri specimen 
(Fig. 1B). The predator death is likely due to the ingestion of a 
highly toxic prey. Species of the genus Rhinella produce toxic skin 
secretions which usually afford protection from predators (Clarke 
1997. Biol. Rev. 72:365–379). It is noteworthy that the width ratio 
between predator’s mouth and prey body (Fig. 1B) is remarkably 
low (1.18). The predator and its prey (MBML 8305) are housed at 
the Zoological Collection of Museu de Biologia Prof. Mello Leitão, 
Instituto Nacional da Mata Atlântica, Espírito Santo, Brazil. 

We are grateful to Nivaldo Andrade Vieira and Fernando 
Marquês ‘Bahianinho’ for providing the record, and to Rubens 
A. Ribeiro for photography and video. TSS thanks Conselho 
Nacional de Desenvolvimento Científico e Tecnológico (CNPq). 
ATM and RBF thank Coordenação de Aperfeiçoamento Pessoal de 
Nível Superior (CAPES) and Fundação de Amparo à Pesquisa do 
Espírito Santo (FAPES).

THIAGO SILVA-SOARES, Instituto Nacional da Mata Atlântica, Labo-
ratório de Zoologia, Avenida José Ruschi, n° 4, Centro, CEP 29650-000, Santa 
Teresa, Espírito Santo, Brazil (e-mail: thiagosilvasoares@hotmail.com); AL-
EXANDER T. MÔNICO, Universidade Vila Velha, Laboratório de Ecologia de 
Anfíbios e Répteis, CEP: 29102-770, Vila Velha, Espírito Santo, Brazil (e-mail: 
alexandermonico@hotmail.com); RODRIGO B. FERREIRA, Universidade 
Vila Velha, Laboratório de Ecologia de Populações e Conservação, CEP: 
29102-770, Vila Velha, Espírito Santo, Brazil (e-mail: rodrigoecologia@yahoo.
com.br); THIAGO MARCIAL DE CASTRO, Centro Universitário São Camilo, 
Rua São Camilo de Lellis, 1, Paraíso. CEP 29304-910. Cachoeiro de Itapemirim, 
Espírito Santo, Brazil (e-mail: thiagomarcial@yahoo.com.br).

HYLA EXIMIA (Mountain Tree Frog). PREDATION. Hyla eximia 
is a small treefrog of wide distribution and high elevations from 
the mountains of Arizona and New Mexico, USA to south of the 
Sierra Madre Occidental and Guerrero, Mexico (Degenhardt et al. 
2005. Amphibians and Reptiles of New Mexico. University of New 

Fig. 1. A) Ceratophrys aurita preying upon Rhinella schneideri and 
(B) predator and prey after stomach content analyses (scale bar = 1 
cm). 
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Fig. 1. Nest of a female Black Widow (Latrodectus mactans) with dead 
prey (Hyla eximia).
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Mexico Press, Albuquerque. 431 pp.). Here, we report the first re-
cord of predation on an adult Hyla eximia by a Latrodectus mac-
tans (Southern Black Widow). 

At 1132 h on 9 May 2016, during field work at the municipality 
of Ichaqueo, Michoacán, Mexico (19.56998°N, 101.13258°W, WGS 
84; 2407 m elev.), we observed an adult female Black Widow spider 
feeding on an adult H. eximia in a nest located beneath a rock 
measuring 30 x 20 cm (Fig. 1). The frog was dead within the spider’s 
nest and covered with little branches, leaves, invertebrate pieces, 
dust, and web (Fig. 1). The predator and prey were not collected 
and the rock was returned to its original position. Arachnids are 
well known predators of amphibians (Toledo 2005. Herpetol. 
Rev. 36:395–400); however, to our knowledge there are no reports 
identifying widow spiders as predators of amphibians. Other prey 
items include invertebrates and a variety of reptile prey such as 
European lizards (Podarcis melisellensis; Schwammer and Baurecht 
1988. Herpetozoa 1:73–76), North American lizards (Aspidoscelis 
gularis; Carbajal-Márquez et al. 2013. Herpetol. Rev. 44:505), and 
several North American snakes, e.g., Hypsiglena chlorophaea 
(Ervin and Carroll 2007. Herpetol. Rev. 38:468), Opheodrys aestivus 
and Storeria dekayi (Neill 1948. Herpetologica 4:158), and Contia 
tenuis (Beaman and Tucker 2014. Herpetol. Rev. 45:514).  

ISAAC ARTEAGA TINOCO (e-mail: chacCL@hotmail.com) and JOSELIN 
ANGUIANO PEÑA (e-mail: yozz583@gmail.com), Facultad de Biología, Uni-
versidad Michoacana de San Nicolás de Hidalgo, C.P. 58000, Morelia Micho-
acán, México; ERNESTO RAYA GARCÍA (e-mail: tuataraya@hotmail.com) 
and JAVIER ALVARADO DÍAZ (e-mail: jvr.alvarado@gmail.com), Instituto 
de Investigaciones sobre los Recursos Naturales, Av. San Juanito Itzicuaro 
s/n, C.P. 58337, Morelia Michoacán, México.

LEPTODACTYLUS LATRANS (Criolla Frog). DIET. Many amphib-
ians have a broad diet that depends upon prey availability in the 
environment (Duellman and Trueb 1994. Biology of Amphibians. 
Johns Hopkins University Press, Baltimore, Maryland. 670 pp.). 
Additionally, frog diets respond to physiological factors, such as 
energy demand (Grayson et al. 2005. Comp. Biochem. Physiol. 
141:298–304), and are influenced by morphological traits such as 
body size and skull shape (Emerson 1985. Herpetologica 41:177–
188; Biavati et al. 2004. Herpetol. J. 38:510–518). These features en-
able large anurans to feed on large prey such as small mammals, 
birds, turtles, snakes, and other anurans (Duellman and Trueb 
1994, op. cit.). Leptodactylus latrans is a large, nocturnal anuran 
with a generalist diet. It occurs in tropical South America east of 
the Andes (Maneyro et al. 2004. Iheringia Ser. Zool. 94:57–61; Frost 
2016. Amphibian Species of the World: an Online Reference. Ver-
sion 6.0, accessed 1 June 2016. Electronic database accessible at 
http://research.amnh.org/herpetology/amphibia/index.html. 
American Museum of Natural History, New York) and can be 
found in lentic and lotic environments of natural and anthropic 
areas (Solé et al. 2009. Herpetol. Notes 2:9–15). The diet of this spe-
cies is composed of arachnids, crustaceans, insects, mollusks, and 
small vertebrates such as fishes, rodents, and anurans (Maneyro et 
al., op. cit.; Solé 2010. In Dodd [ed.], Amphibian Ecology and Con-
servation: a Handbook of Techniques, pp.167–184. Oxford Univer-
sity Press, Oxford). 

On 23 January 2016, a male L. latrans (SVL = 96.26 mm; 90 g) 
was collected (SISBIO license 49876-1) in Campo Belo do Sul, Santa 
Catarina, Brazil (27.893970°S, 50.769922°W, WGS 84; 939 m elev.). 
During a dietary analysis, we found a partially digested corpse of 
the snake Atractus sp. comprising 100% of the stomach content 
of L. latrans. Unfortunately, the snake could not be identified 
to species level because of its advanced state of digestion that 

prevented examination of key head characters. The L. latrans 
specimen and the ingested Atractus sp. were both deposited in the 
Zoological Collection of the Universidade Federal de Santa Maria 
(ZUFSM 9985). 

The consumption of snakes by anurans has been recorded for 
other large anuran species; e.g., there are reports of Pyxicephalus 
adspersus eating newly born Hemachatus haemachatus (Branch 
1976. J. Herpetol. 10:266–268), Lithobates catesbeianus preying on 
snakes in Brazil, Canada, and China (Silva et al. 2007. Herpetol. 
Rev. 38:443; Jancowski 2013. NeoBiota 16:17–37; Liu et al. 2015. 
Asian Herpetol. Res. 6:34–44), and species of the genus Ceratophrys 
preying on a wide variety of species, including snakes (Duellman 
1994. Herpetologica 50:51–64). This is the first record of a snake in 
the diet of L. latrans.

ALINE APARECIDA BASTOS PORTELA, Universidade Federal de Santa 
Maria, Avenida Roraima s/ n°, 97105-900, sala 1140, Santa Maria, Rio Grande 
do Sul, Brazil (e-mail: aline_valeverde@hotmail.com); TIAGO GOMES DOS 
SANTOS, Universidade Federal do Pampa, Avenida Antônio Trilha, 1847, São 
Gabriel, Rio Grande do Sul, Brazil (e-mail: frogomes@gmail.com). 

LEPTODACTYLUS VASTUS (Northeastern Pepper Frog). ENDO-
PARASITES. Leptodactylus vastus is a large terrestrial, nocturnal 
leptodactylid found in northeastern Brazil (Roberto et al. 2012. 
Biota Neotrop. 13:320–330); it belongs to the Leptodactylus pen-
tadactylus group and was recently split from L. labyrinthicus 
(Heyer 2005. Arq. Zool. 37:269–348). Here, we report on nema-
tode infections in the digestive tracts of L. vastus in an area of 
Caatinga vegetation in Aiuaba, Ceará, northeastern Brazil. Five 
specimens of L. vastus (all males; mean SVL = 10.8 cm ± SD 1.3 
cm; range = 9.1–12.6 cm) were collected in the municipality 
Aiuaba at the Ecological Station of Aiuaba, Brazil (6.573476°S, 
40.123564°W, datum SAD69; 466 m elev.) on 27 March 2011 and 
examined for endoparasites. Voucher specimens were deposited 
in the herpetological collection of the Universidade Regional 
do Cariri – URCA-H (LZ 1310). Parasites were preserved in 70% 
alcohol and subsequently mounted on temporary slides using 
Hoyer’s medium, and identified beneath a microscope. Each 
specimen was dissected by a longitudinal incision and digestive 
tracts were removed and analyzed separately (stomach, small in-
testine, and large intestine). Of the five frogs examined, one was 
infected with five nematodes in the small intestine. The nema-
todes were identified (according to Vicente et al. 1991. Rev. Bras. 
Zool. 7:549–626) as Oswaldocruzia mazzai Travassos, 1935. The 
parasite genus Oswaldocruzia parasitizes mainly amphibians 
and, less frequently, reptiles (Ben Slimane et al. 1996. Mem. Inst. 
Oswaldo Cruz 91:317–328). Species of Oswaldocruzia are dis-
tinguished on the basis of the relative disposition of bursal rays 
and the shape of the spicule tips (see Vicente et al. 1991, op. cit.; 
Ben-Slimane and Durette-Desset 1996. Misc. Zool. 19:55–66). In 
South America there are 13 species of Oswaldocruzia infecting 
amphibians (Campião et al. 2014. Zootaxa 3843:1–93). There are 
records of O. mazzai infecting Leptodactylidae, Bufonidae, and 
Craugastoridae frogs in Brazil, Ecuador, and Guyana (Campião 
et al. 2014, op. cit.). To our knowledge, L. vastus is a new host for 
O. mazzai.

We thank CNPq for providing a schorlaship to DAT, and 
CAPES for the scholarship granted to AAMT and JAAF. ICMBio 
granted permission to collect under license System Authoriza-
tion and Information on Biodiversity, no. 27542-2, process no. 
96683918.

DIÊGO ALVES TELES (e-mail: diegoateles@gmail.com), ADONIAS 
APHOENA MARTINS TEIXEIRA, JOÃO ANTONIO DE ARAUJO FILHO, 
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Programa de Pós-Graduação em Ciências Biológicas (Zoologia), Labo-
ratório/Coleção de Herpetologia, Universidade Federal da Paraíba, Cidade 
Universitária, Campus I, CEP 58059-900, João Pessoa, Paraíba, Brazil; JEN-
NIFER KATIA RODRIGUES, Department of Biology, Universidade Region-
al do Cariri, Rua Cel. Antonio Luiz, s/n, Bairro-Pimenta, Crato-Ceará, Brazil.

LITHODYTES LINEATUS (Painted Antnest Frog). ASSOCIATION 
WITH ATTA ANTS. The first report showing the association be-
tween Lithodytes lineatus and leaf-cutting ants of the genus Atta 
was described by Schlüter (1980. Salamandra 164:227–247) who 
heard individuals vocalizing inside the galleries of these ants. 
Later, other observations involving the association between these 
genera were published and, until now, involved L. lineatus using 
active nests of Atta cephalotes to vocalize and also as breeding sites 
(Schlüter and Rëgos 1981. Amphibia-Reptilia 2:117–121; Lamar 
and Wild 1995. Herpetol. Nat. Hist. 32:135–142; Schlüter et al. 2009. 
Herpetol. Notes 2:101–105). However, the taxonomic identities of 
other species of Atta that L. lineatus associates with have not yet 
been described. 

We conducted active searches to find L. lineatus in Rondônia, 
Brazil. At ca. 1800 h on 9 March 2015 in the left bank of the Jaci 
Paraná river (9.4116°S, 64.4441°W, WGS 84) we saw one individual 
vocalizing at the entrance to the ant nest of A. laevigata (Fig. 
1), and heard six other individuals. In the bank of the Madeira 
river (9.1467°S, 64.5095°W, WGS 84) between 1800 and 2000 
h on 12 March 2015, we found four juveniles and one newly 
metamorphosed froglet (with the remnants of a tail) of L. lineatus 
emerging from entrances of the anthill of A. sexdens. 

Besides the two species of Atta found in this study, A. cephalotes 
also occurs in the region (Della Lucia 2011. Formigas cortadeiras: 
da Bioecologia ao Manejo. UFV, Viçosa, Minas Gerais. 421 pp.), 
however, nests of this species were not detected. The taxonomic 
identity of Atta is an important contribution to understand details 
of the natural history of L. lineatus and these are the first records 
of the use of active nests of ants A. laevigata and A. sexdens by L. 
lineatus. 

We are grateful to Santo Antônio Energia who provided 
logistical support during fieldwork in Rondônia, to Fabricio 
Baccaro who helped identify the ants, and to Albertina Lima who 
indicated the localities.

ANDRÉ L. BARROS, Departamento de Ecologia, Instituto Nacional de 
Pesquisas da Amazônia – Campus V8, Av. Efigênio Sales, 2239, 69060-020, 
Manaus, Amazonas, Brazil (e-mail: andrelima1701@gmail.com); JORGE L. 
LÓPEZ-LOZANO, Núcleo de animais peçonhentos, Fundação de Medicina 
Tropical do Amazonas, Travessa do Dera, s/n°, Flores, 69.058-793, Manaus, 

Amazonas, Brazil (e-mail: luisam@hotmail.com); ALBERTINA P. LIMA, De-
partamento de Ecologia, Instituto Nacional de Pesquisas da Amazônia – 
Campus V8, Av. Efigênio Sales, 2239, 69060-020, Manaus, Amazonas, Brazil 
(e-mail: lima@inpa.gov.br).

MICROHYLA BUTLERI (Tubercled Pygmy Frog). PREDATION. At 
2112 h on 15 August 2008, at the Xishuangbanna Tropical Botanic 
Garden (21.92906°N, 101.25269°E, WGS 84), Yunnan Province, 
China, we observed the female (bottom member) of a breeding 

Fig. 1. An adult male Lithodytes lineatus inside an active nest of the 
leaf cutting ant Atta laevigata.

Fig. 1. Female water scorpion preying on an adult Microhyla butleri. 
A) The initial stages of predation; the female nepid (bottom member 
of breeding pair) grabbed the rear leg of the M. butleri and pierced 
the frog with her rostrum. B) Minutes later, the frog was subdued and 
immobilized. 
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pair of Nepidae (water scorpion) prey upon an adult Microhyla 
butleri (Fig. 1). The female grabbed the frog with her forelimbs and 
pierced it with her rostrum (Fig. 1). Nepids inject their prey with 
digestive enzymes from their rostra and we presume this is what 
occurred here. The frog was quickly immobilized and the female 
began to feed on the frog (Fig. 1). The male nepid remained at-
tached to the top of the female for the duration of the feeding but 
did not participate in the consumption of the M. butleri. Micro-
hyla butleri are small (SVL ca. 21 mm) frogs and this one was eas-
ily handled by the nepid female. We have tentatively identified the 
insects as being from the genus Laccotrephes (subfamily Nepinae), 
however, species determination within this group can be difficult 
for Southeast Asian species (Polhemus and Polhemus 2013. Raffles 
Bull. Zool. 61:25–45). We observed this behavior in a shallow, still, 
ephemeral pool with emergent vegetation, the preferred habitat 
of nepids (Menke 1979. Bull. California Insect Surv. 21:70–75). Al-
though nepids frequently consume aquatic prey including insects, 
gastropods, and tadpoles, to our knowledge, this is the first report 
of predation on an adult microhylid.

We thank Xishuangbanna Tropical Botanic Garden for access 
to breeding areas. Funding was provided by Fulbright and NSF 
DGE-0549369. 

JOCELYN E. BEHM (e-mail: jebehm@gmail.com) and MATTHEW R. 
HELMUS, Temple University, 1925 N 12th St, Philadelphia, Pennsylvania 
19122, USA. 

MYERSIELLA MICROPS (Rãzinha-assobiadora-da-mata; 
Elongated Frog). ANTIPREDATOR MECHANISMS. Myersiella 
microps (Microhylidae) is a small (20–40 mm) globular frog with 
a very small head and tapered snout. It is an elusive inhabitant 
of forest leaf-litter across the Brazilian Atlantic Forest (Izecksohn 
and Carvalho-e-Silva. 2001. Anfíbios do Município do Rio de 
Janeiro. Editora UFRJ, Rio de Janeiro. 148 pp.). Here, we report 
on antipredator mechanisms of two individuals of M. microps 
hand-captured from the leaf litter during nocturnal surveys. On 
15 February 2015, we captured an individual at Parque Nacional 
Serra dos Órgãos, Teresópolis, Rio de Janeiro, southeastern 
Brazil (22.4899°S, 43.0699°W, WGS 84; 1187 m elev.). First, the 
individual remained motionless but then it fled and hid. After 
recapture, it fought (i.e., kicked the limbs vigorously) to avoid 
subjugation. When released back on the ground, it fled away, 
hid, and remained motionless. After being recaptured again, it 
simultaneously displayed fighting (i.e., vigorous kicking), body 
inflation, and release of odoriferous and adhesive secretions. It 
also emitted a distress call and displayed thanatosis with legs 
slightly stretched. 

On 19 November 2015, we captured another individual at 
Pedra do Garrafão, Santa Maria de Jetibá, Espírito Santo, Brazil 
(20.1671°S, 40.9284°W, WGS 84; 1300 m elev.). This individual 
was a male that stopped calling when we approached it. When 
we visualized it under the leaf litter, it remained motionless until 
we hand-captured it. When we released it in a plastic bucket, it 
displayed stiff-legged behavior (Fig. 1A). It also displayed body-
raising with legs vertically stretched when disturbed by a stick 
(Fig. 1B, C). During both postures, the individual displayed body 
inflation. The individual tried to flee several times. It is deposited in 
the Zoological Collection of Museu de Biologia Mello Leitão, Brazil 
(MBML 8816). We report for the first time a detailed repertoire 
of antipredator mechanisms of M. microps, contributing to the 
knowledge of behavioral ecology of this species. 

We thank Bromeligenous Project for field support and 
Instituto Chico Mendes de Conservação da Biodiversidade for 

the sampling permit (n° 50.402-3). ATM and RBF thank CAPES/
FAPES for scholarships. RLM thanks CNPQ (140710/2013-2). 

ALEXANDER T. MÔNICO, Universidade Vila Velha, Laboratório de Eco-
logia de Anfíbios e Répteis CEP: 29102-770, Vila Velha, Espírito Santo, Brazil 
(e-mail: alexandermonico@hotmail.com); CASSIO Z. ZOCCA, Sociedade 
dos Amigos do Museu de Biologia Mello Leitão, Santa Teresa, Espírito Santo, 
Brazil; RICARDO LOURENÇO-DE-MORAES, Programa de Pós-Graduação 

Fig. 1. Antipredator postures of Myersiella microps (MBML 8816): 
A) stiff-legged behavior; B) and C) body raising with legs vertically 
stretched.



Herpetological Review 47(4), 2016

NATURAL HISTORY NOTES     645

em Ecologia de Ambientes Aquáticos Continentais, Universidade Estadual 
de Maringá, CEP: 87020-900, Maringá, Paraná, Brazil; FELIPE SIQUEIRA 
CAMPOS, Departament de Biologia Evolutiva, Ecologia i Ciències Ambi-
entals, Universitat de Barcelona, ES-08028, Barcelona, Spain; RODRIGO B. 
FERREIRA, Laboratório de Ecologia de Populações e Conservação, Univer-
sidade Vila Velha, CEP: 29102-770, Vila Velha, Espírito Santo, Brazil (e-mail: 
rodrigoecologia@yahoo.com.br). 

ODORRANA AMAMIENSIS (Amami Tip-nosed Frog). MORPHO-
LOGICAL DIFFERENCES IN BREEDING INDIVIDUALS. We 
report on morphological differences in breeding (versus non-
breeding) individuals of both sexes of Odorrana amamiensis. 
Odorrana amamiensis is endemic to Amami-Oshima Island and 
Tokunoshima Island, southern Japan (Matsui 1994. Zool. J. Linn. 
Soc. 111:385–415). This frog is listed as Endangered by the IUCN 
Red List (Kaneko and Matsui 2004. http://www.iucnredlist.org/
details/58541/0; accessed 23 Aug 2016), but their natural history, 
including breeding ecology, has not been described except by 
Maeda and Matsui (1999. Frogs and Toads of Japan, revised edi-
tion. Bun-ichi Sogo Shuppan, Tokyo) who reported that this frog 

bred at mountain streams between October and May, and only 
males had vocal sacs to produce mating calls.

We observed morphological differences between breeding and 
non-breeding individuals on Amami-Oshima Island. We sexed 
individuals by gently opening their mouths with forceps and 
inspecting the vocal sac area; vocal sacs were present in males and 
absent in females. We sampled 39 breeding individuals (13 females 
and 26 males) at a breeding site (28.20956°N, 129.26982°E, WGS 
84; 306 m elev.) in the breeding season (October–December 2015), 
and 39 non-breeding individuals (32 females and 7 males) at the 
forest near the breeding site in the non-breeding season (June–
September 2015 and May 2016). We could not find frogs precisely 
at the breeding site in the non-breeding season because the frogs 
dispersed to the forest in the non-breeding season. 

We found all of the breeding individuals of both sexes 
developed tiny spines throughout the side of their jaw and knees 
(Fig. 1A, Fig. 2A), while the spines were not observed in non-
breeding individuals (Fig. 1B, Fig. 2B). We also found that the 
ventral body color of breeding individuals (Fig. 1A, Fig. 2A) were 
dark compared to non-breeding individuals (Fig. 1B, Fig. 2B). 

Fig. 1. Ventral view of a female Odorrana amamiensis in the A) breed-
ing season, and B) non-breeding season. 
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Fig. 2. Ventral view of a male Odorrana amamiensis in the A) breed-
ing season, and B) non-breeding season. 
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We did not confirm whether these morphological differences 
occurred in non-breeding individuals in the breeding season. It is 
well known that morphological changes occur in one sex (often in 
males) in breeding individuals (e.g., the development of nuptial 
pads to hold females). However, morphological changes that occur 
in both sexes are not common. Previous studies reporting on the 
functions of spines in frogs found that they are associated with 
sexual dimorphism (Cadle 1995. Zool. J. Linn. Soc. 115:313–345) or 
anti-predator strategies (e.g., camouflage; Guayasamin et al. 2015. 
Zool. J. Linn. Soc. 173:913–928, weapons with venom; Jared et al. 
2015. Curr. Biol. 25:2166–2170). In this report, the function of the 
tiny spines of O. amamiensis is not clear, however morphological 
changes in both sexes may mean that the trait is favored by natural 
selection rather than sexual selection. Further research is required 
on the duration and function of the morphological change and 
whether such traits exist throughout the lineage of Odorrana.

HIROTAKA KOMINE (e-mail: komitorihiro@gmail.com) and NORIKO 
IWAI, Tokyo University of Agriculture and Technology, 3-5-8 Saiwai-cho, Fu-
chu, Tokyo 183-8509, Japan; YUYA WATARI, Forestry and Forest Products 
Research Institute, 1 Matsunosato, Tsukuba, Ibaraki, 305-8687, Japan; KOI-
CHI KAJI, Tokyo University of Agriculture and Technology, 3-5-8 Saiwai-cho, 
Fuchu, Tokyo 183-8509, Japan. 

PIPA ARRABALI (Arrabal’s Amazonian Toad). PREDATION. 
Amphibians comprise part of the diet of a wide variety of ani-
mals including insects, such as water bugs. Water bugs prey on 
a diversity of aquatic animals, for example insects, cladocerans, 
amphibians, and small fish (Cullen 1969. Proc. R. Entomol. Soc. 

A. 44:123–137; Smith 1980. Nat. Hist. 89:56–63; Eterovick and 
Sazim. 2000. Amphibia-Reptilia 21:439–461; Hirai and Hidaka 
2002. Ecol. Res. 17:655–661; Toledo 2003. Phyllomedusa 2:105–
108; Toledo 2005. Herpetol. Rev. 36:395–400; Toledo et al. 2005. 
Herpetol. Bull. 90:29–31). The Pipidae comprises aquatic frogs 
widely distributed in the Neotropical region, including Amazo-
nian South America, occurring in temporary ponds and swamps 
(Trueb and Cannatella 1986. Herpetologica 42:412–449; Lima et 
al. 2008. Guide to the Frogs of Reserva Adolpho Ducke, Central 
Amazonia. Áttema Design Editorial, Manaus. 168 pp.). Owing to 
its aquatic habits, these frogs may be predated by large aquatic 
insects that occur in the same environment, such as those of the 
Belostomatidae.

We report the first record of a water bug (Lethocerus maxi-
mus) preying on an adult Pipa arrabali (Fig. 1). At 1833 h on 
22 November 2005 we observed the predation in a temporary 
pond on the reserve ZF-2 (2.6588°S, 60.0660°W; WGS84), locat-
ed 14 km N of Manaus, Amazonas on Hwy BR-174, Brazil. The 
L. maximus was holding the frog ventrally with all pairs of legs 
wrapped around the frog’s body to immobilize it (Fig. 1B). The 
frog was immobilized in the ventral region and died likely due to 
action of enzymes and toxins. Water bugs inject toxins causing 
paralysis and digestive enzymes producing necrosis (Swart and 
Felgenhauer 2003. Ann. Entomol. Soc. Am. 96:870–882). The L. 
maximus had a length of 68 mm, and began to ingest the frog 
through the same location of the initial bite. The frog (SVL = 54 
mm) showed no other injury, which might indicate that the in-
sect does not remove the proboscis from the prey’s body before 
beginning ingestion.

This study increases the list of invertebrates that can prey on 
adult frogs. Furthermore, we highlight the ability of L. maximus 
to prey on frogs of robust size such as P. arrabali.

DOUGLAS DE CAMPOS (e-mail: dougcmps@gmail.com), FRANCIS-
CO FELIPE X. FILHO (e-mail: ffelipe@inpa.gov.br), DIEGO MATHEUS DE 
M. MENDES, Coleção de Invertebrados Divisão do Curso de Entomologia 
- Instituto Nacional de Pesquisas da Amazônia Campus II, Av. André Araújo, 
2936, 69080-971 Manaus, Amazonas, Brazil (e-mail: diego.mello.mendes@
gmail.com); PATRIK F. VIANA, Laboratório de Genética Animal, Instituto 
Nacional de Pesquisas da Amazônia - Campus II, Av. André Araújo, 2936, 
69080-971 Manaus, Amazonas, Brazil (e-mail: patrik.biologia@gmail.com). 

PRISTIMANTIS BACCHUS (Wine Robber Frog). PARENTAL 
CARE AND CLUTCH SIZE. Pristimantis is an anuran genus 
represented by 495 species with a distribution that includes the 
southern Caribbean, and Central America, and South America. 
218 species of Pristimantis are known from Colombia (Frost 
2016. Amphibian Species of the World: an Online Reference. 
Version 6.0 (accessed 21 July 2016). Electronic Database ac-
cessible at http://research.amnh.org/herpetology/amphibia/
index.html. American Museum of Natural History, New York). 
As with all terraranan frogs, Pristimantis exhibits direct devel-
opment (Duellman and Lehr 2009. Terrestrial-Breeding Frogs 
(Strabomantidae) in Peru. NTV Natur Und Tier-Verlag, Berlin. 
382 pp.). To date, published information on clutch size, nest 
type, and parental care exist for only ca. 17 species of Pristi-
mantis. The aim of this note is to provide these valuable natu-
ral history data for an endangered frog located on the western 
slopes of the Cordillera Oriental in Colombia. Pristimantis bac-
chus is restricted to oak forests in the Department of Santander, 
Colombia (Lynch 1984. Milwaukee Public Mus. Contrib. Biol. 
Geol. 60:1–19). This species is listed as Endangered by the IUCN 
due to habitat loss caused by agricultural practices (Castro et 

Fig. 1. Pipa arrabali being preyed upon by Lethocerus maximus.
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al. 2004. http://www.iucnredlist.org/details/56447/0; accessed 
21 Jul 2016).

On 14 May 2015, we found an adult female of P. bacchus 
(SVL = 38.15 mm), sitting on a clutch of 57 eggs (Fig. 1A) at El 
Diviso, Vereda La Colorada, municipality San Vicente de Chucurí, 
Department of Santander, Colombia (6.7924°N, 73.4798°W, 
WGS 84; 1373 m elev.). We determined the frog was a female 
based on her body size (SVL is < 30 mm in males). The female 
and her egg mass were on a superficial root next to small and 
medium-sized rocks. At the time we found the clutch, the female 
was completely covering the egg mass with her head and body, 
allowing us to deduce the presence of parental care by the female. 
We temporarily removed the female from the clutch to examine 
the eggs. The eggs were spherical with a cream coloration and the 
mass of eggs was roughly conical-shaped, reminiscent of a bunch 
of grapes. The clutch size of P. bacchus is the largest on record for 
Pristimantis in Colombia, and the second largest reported for the 
genus so far, after the Ecuadorian species P. vertebralis with 67 
eggs (Lynch and Duellman 1997. Spec. Publ. Nat. Hist. Mus. Univ. 
Kansas 23:1–236).

Additionally, at 2315 h on 15 May 2015, during a nocturnal 
visual encounter transect at the same site, we found a pair in 
axillary amplexus on a leaf ca. 1 m above the ground (Fig. 1B).

We thank J. Pinzón, V. Hernandez, J. Gomez-Robles for their 
help with fieldwork, F. Fonseca for English translation, Crystal 
Kelehear for help with the manuscript, and especially to Martha 
Patricia Ramirez-Pinilla, for her help and commentaries on the 
work.

WILFREDO CHINCHILLA-LEMUS (e-mail: wilfredochinchillalemus@
gmail.com) and ELSON MENESES-PELAYO, Grupo de Estudios en Anfibi-
os y Reptiles de Santander (G.E.A.R.S), Universidad Industrial de Santander, 
Carrera 27 calle 9, Bucaramanga, Santander, Colombia (e-mail: bioelsonp@
gmail.com).

RANA AURORA (Northern Red-legged Frog). PREDATION. Like 
most ranids, the American Bullfrog (Lithobates catesbeianus = 
Rana catesbeiana) is an opportunistic predator which will eat 
most prey it can swallow (Dodd 2013. Frogs of the United States 
and Canada. Johns Hopkins University Press, Baltimore, Mary-
land. 982 pp.). Lithobates catesbeianus was first introduced to 
Oregon in 1914 by the Oregon Department of Fish and Wildlife 
(Hazeltine 1915. Oregon Sportsman 3:170–171) and has since be-
come established in many parts of the state (Jones et al. 2005. 
Amphibians of the Pacific Northwest. Seattle Audubon Society, 
Seattle, Washington. 227 pp.). Lithobates catesbeianus is often 
cited as a predator of Rana aurora, a smaller ranid native to 
the Pacific Northwest (Corkran and Thoms 1996. Amphibians 
of Oregon, Washington, and British Columbia. Lone Pine Press, 
Renton, Washington. 176 pp.; Jones et al. 2005, op. cit.), and has 
been implicated in the decline of the latter species (Nussbaum 
et al. 1983. Amphibians and Reptiles of the Pacific Northwest. 
University of Idaho Press, Moscow, Idaho. 332 pp.). To date, how-
ever, only a single field observation of such predation has been 

Fig. 1. A) In situ photograph of female Pristimantis bacchus as discov-
ered attending her eggs in Diviso, San Vicente de Chucurí, Santander, 
Colombia. B) Axillary amplexus in Pristimantis bacchus.

Fig. 1. Radiograph of Lithobates catesbeianus with tagged Rana au-
rora in stomach (left side of photo). Note long bones and PIT tag 
(length = 12.5 mm) of the R. aurora.
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published: Twedt (1993. M.A. Thesis, Humboldt State University, 
Arcata, California. 66 pp.) reported finding four “juvenile” R. au-
rora in a sample of L. catesbeianus stomachs (N = 22), but did not 
note the size of either species, nor how many stomachs in which 
the four consumed frogs were found. To address the deficiency 
of published field observations, we here report the consumption 
of R. aurora by L. catesbeianus under field conditions.

The following observation was made at a small (17 × 11 m) 
spring-fed pond located in the floodplain of the Yamhill River 
near McMinnville, Washington County, Oregon, USA (45.2117°N, 
123.1972°W, WGS 84; 45 m elev.). The pond is permanent, heav-
ily shaded, and is used by R. aurora year-round. L. catesbeianus 
adults and larvae are occasionally observed in the pond. At 1430 
h on 23 May 2016, we captured an adult female L. catesbeianus 
(SVL = 145 mm; 365.8 g with prey). This frog contained an adult 
female R. aurora that had previously been marked with a PIT tag 
(Fig. 1). When last captured (on 25 March 2016), the R. aurora 
had measured 67.0 mm SVL and weighed 21.7 g, a size which 
would make it nearly half (46%) of the length of the L. catesbeia-
nus, but less than one tenth (0.06%) of its mass. 

We are interested in additional observations of such preda-
tion and request correspondence on the subject. 

DAN O’LOUGHLIN, 15533 SW Bulrush Lane, Tigard, Oregon 97223, 
USA; MICHAEL O’LOUGHLIN, 12878 SW Village Park Lane, Tigard, Oregon 
97223, USA; CHRIS ROMBOUGH, Rombough Biological, PO Box 365, Au-
rora, Oregon 97002, USA (e-mail: rambo2718@yahoo.com). 

RANA AURORA (Northern Red-legged frog). TRANSPORT. Rana 
aurora is native to extreme northwestern coastal California, 
coastal Oregon, and Washington west of the Cascade Range, 
and southwestern British Columbia (Pearl 2005. In Lannoo [ed.], 
Amphibian Declines: The Conservation Status of United States 
Species, pp. 528–529. University of California Press, Berkeley, 
California). On 9 December 2010, we were contacted by a South 
Pasadena, California, USA resident who reported that she had 
discovered a frog in the holiday tree she had purchased from the 
lot at a local drugstore the week before. A photo identification by 
SSS determined that it was a subadult R. aurora. Inquiry to the 
source of the trees at the drugstore confirmed that they had been 
sourced in Oregon, USA. 

Records of amphibians dispersing to areas outside of their 
native range via holiday trees are increasing. Pseudacris regilla 
has been observed hitching a ride on holiday trees outside of 
its native range from Oregon to Arizona (Rorabaugh et al. 2004. 
Southwest. Nat. 49:94–99) and from the Pacific Northwest (USA) 
to Guam (Christy et al. 2007. Divers. Distrib. 13:598–607). The 
phenomenon is not restricted to frogs—an Ambystoma gracile, 
native to the Pacific Northwest, USA, was discovered in a holiday 
tree in Fort Lauderdale, Florida, USA, and three others were 
discovered via similar routes in southern California, USA—in 
San Diego, Fresno, and Santa Barbara counties (Rochford et al. 
2015. IRCF Rept. Amphib. 22:126–127).

The spread of non-native amphibians can result in invasion 
and establishment in novel habitats through transport via the 
horticultural trade, with potential for negative ecological and 
conservation consequences (Kraus et al. 1999. Herpetol. Rev. 
30:21–25; Kraus and Campbell 2002. Biol. Invasions 4:327–332). 
Trade and transport of amphibians provides unique potential 
for novel pathogens, such as the amphibian chytrid fungi 
Batrachochytrium dendrobatidis and B. salamandrivorans, to 
spread and invade naïve populations (Fisher and Garner 2007. 
Fungal Biol. 21:2–9; Martel et al. 2014. Science 346:630–631). 

We notice that in recent years holiday trees are being 
sheathed in tighter cylinders of plastic webbing, which may be 
making the interior of the trees either more attractive as a refuge 
when stored lying on the ground, or more difficult to escape 
from until the tree is cut loose.

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.

ANDREA J. ADAMS, University of California, Santa Barbara, California 
93106, USA (e-mail: andrea.adams@lifesci.ucsb.edu); CHRIS DELLITH, U.S. 
Fish and Wildlife Service, 2493 Portola Road Suite B, Ventura, California 
93003, USA (e-mail: chris_dellith@fws.gov); SAMUEL S. SWEET, University 
of California, Santa Barbara, California 93106, USA (e-mail: sweet@lifesci.
ucsb.edu).

RANA BLAIRI (Plains Leopard Frog). REPRODUCTION. Rana 
blairi is distributed across most of the southern Great Plains, from 
the High Plains of Texas and New Mexico north to the Western 
Corn Belt Plains of eastern Nebraska, reaching its northernmost 
extent in southeastern South Dakota (Dodd 2013. Frogs of the 
United States and Canada, Volume 2. The Johns Hopkins Univer-
sity Press, Baltimore, Maryland. 982 pp.). Due to the wide range 
of latitudes that R. blairi occupies, breeding seasons typically 
begin earlier in lower latitudes. For example, the breeding sea-
son is reported as early as February in Oklahoma (Bragg 1950. In 
Bragg et al. [eds.], Researches on the Amphibia of Oklahoma, pp. 
35–38. University of Oklahoma Press, Norman, Oklahoma), Texas 
(Tipton et al. 2012. Texas Amphibians: A Field Guide. University 
of Texas Press, Austin, Texas. 309 pp.), and New Mexico (Scott and 
Jennings 1985. Occas. Pap. Mus. Southwest. Biol. 3:1–21). How-
ever, R. blairi reproduction typically begins in March in southern 
Nebraska and April in northern Nebraska (Lynch 1985. Trans. Ne-
braska Acad. Sci. 13:33–57), while breeding seasons are reported 
to occur from late March through May in Iowa (LeClere 2013. A 
Field Guide to the Amphibians and Reptiles of Iowa. ECO Herpe-
tological Publishing & Distribution, Rodeo, New Mexico. 349 pp.) 
and March–June in South Dakota (Kiesow 2006. Field Guide to 
the Amphibians and Reptiles of South Dakota. South Dakota De-
partment of Game, Fish and Parks, Pierre, South Dakota. 178 pp.). 
Recent data suggest that some anurans in South Dakota might 
continue to breed much later than previously expected (Blais et 
al. 2015. Herpetol. Rev. 46:416–417). Here, we report an observa-
tion of a late season breeding event by L. blairi in South Dakota.

On 2 September 2015, a large R. blairi egg mass was found in 
a riparian wetland along the Missouri River ca. 13.1 km SSE of Elk 
Point, Union Co., South Dakota, USA (42.56766°N, 96.65469°W; 
WGS 84). These eggs were attached to vegetation along the 
shoreline (Gosner Stage 17) and were likely laid the preceding 
night. A portion of the egg mass was brought to the University 
of South Dakota and allowed to hatch, develop, and complete 
metamorphosis to confirm species identification. Eggs, tad-
poles, and post-metamorphic juveniles were vouchered from 
this clutch and deposited at the Biodiversity Collections at the 
University of Texas at Austin (eggs: TNHC 97894 [DRD 2256]; 
tadpoles: TNHC 97895 [DRD 2382]; juveniles: 97891 [DRD 2371], 
97892 [DRD 2380], 97893 [DRD 2381]). Specimens were collected 
under a South Dakota Department of Game, Fish and Parks Sci-
entific Collector’s Permit (#11) issued to DRD.

DREW R. DAVIS (e-mail: drew.davis@usd.edu), LAURA M. JACKSON, 
SPENCER R. SIDDONS, and JACOB L. KERBY, Department of Biology, 
University of South Dakota, 414 East Clark Street, Vermillion, South Dakota 
57069, USA.
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RHACOPHORUS BIPUNCTATUS (Twin-spotted Tree Frog). EN-
DOPARASITE. Rhacophorus bipunctatus occurs in northeastern 
India, northern Bangladesh, eastern Tibet, southern China, Laos, 
Vietnam, southwestern Cambodia, Myanmar, Thailand, and Per-
ak, Peninsular Malaysia (Frost 2016. Amphibian Species of the 
World: an Online Reference. Version 6.0, accessed 16 April 2016. 
Electronic database accessible at http://research.amnh.org/her-
petology/amphibia/index.html. American Museum of Natural 
History, New York). Previous helminth records for R. bipunctatus 
are the monogenean Polystoma indicum, cestode Cylindrotaenia 
baeri, plerocercoid cestode larvae, and the nematode Rhabdias ra-
nae from India (Imkongwapang et al. 2014. J. Parasitol. Dis. 38:85–
100). In this note we add to the helminth list for R. bipunctatus. 

We examined six R. bipunctatus (mean SVL = 30.33 mm ± 1.2 
SD, range = 29–32 mm) from Peninsular Malaysia, Perak state, 
Bukit Larut (4.324758°N, 101.324758°E; WGS 84) collected in June 
2012 by LLG and deposited in the herpetology collection of La 
Sierra University, Riverside County, USA as LSUHC 10635-10637, 
10670, 10687, 10932. 

The digestive tract was removed and the esophagus, 
stomach, small and large intestine were opened and their 
contents examined for parasites utilizing a dissecting 
microscope. One female nematode was found in the small 
intestine of LSUHC 10637. Prevalence (number infected hosts/
number examined hosts × 100) = 17%. The nematode was placed 
in a drop of lactophenol on a glass microscope slide, cover 
slipped, studied under a compound microscope, compared 
with the original description, and identified as Falcaustra 
purchoni. The helminth was deposited in the Harold W. Manter 
Laboratory (HWML), University of Nebraska, Lincoln, USA as 
HWML 98398.

Falcaustra purchoni was described from Phrynoidis asper 
(as Bufo asper) from Pahang state, Peninsular Malaysia by Yuen 
(1963. J. Helminthol. 37:241–250). Rhacophorus bipunctatus is 
the second host reported for F. purchoni and is a new host record. 

STEPHEN R. GOLDBERG, Whittier College, Department of Biol-
ogy, Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); 
CHARLES R. BURSEY, Pennsylvania State University, Department of Biol-
ogy, Shenango Campus, Sharon, Pennsylvania 16146, USA (e-mail: cxb13@
psu.edu); L. LEE GRISMER, La Sierra University, Department of Biology, 
Riverside, California 92515, USA (e-mail: lgrismer@lasierra.edu).

RHINELLA SCHNEIDERI (Cururu Toad). COPROPHAGY. Co-
prophagy is common in herbivorous animals (Parra 1978. In 
Montgomery [ed.], The Ecology of Arboreal Folivores, pp. 205–
229. Smithsonian Institution Press, Washington, D.C.) and in-
sects (Nalepa et al. 2001. Insectes Soc. 48:194–201; Rodrigues 
2010. Biota Neotrop. 10:123–127; Luçardo 2014. Cienc. Rural 
44:652–659). However, few records of coprophagy by amphibian 
larvae are known (Duellman and Trueb, 1994. Biology of Amphib-
ians. 2nd ed. Johns Hopkins University Press, London. 613 pp.). 
Pryor and Bjorndal (2005. Physiol. Biochem. Zool. 78:201–215; 
2005. J. Exp. Zool. 303A:704–712) observed that tadpoles of Litho-
bates catesbeianus chose to feed on feces even when other food 
sources were available. Steinwascher (1978. Copeia 1978:130–
134) showed that tadpoles of L. catesbeianus decreased their 
metabolism when feces were denied, which slowed their growth 
rate. Gromko et al. (1973. J. Exp. Zool. 186A:63–72) showed that 
the tadpoles of L. pipiens benefited from coprophagy by making 
them grow larger. 

Rhinella schneideri is a large toad, distributed widely in South 
America, from open areas of the Cerrado biome (Bastos and 

Araújo 2002. In Nascimento and Oliveira [eds.], Herpetologia no 
Brasil II, pp. 87–100. Sociedade Brasileira de Herpetologia, Belo 
Horizonte). Adults feed mainly on insect larvae, beetles and ants 
(Batista et al. 2011. Herpetol. Notes 4:17–21). At about 1000 h on 
22 August 2015 at Jardim Botânico, a Municipal Conservation 
Unit of Goiânia municipality, Goiás, Brazil (16.7220°S, 49.2503°W, 
WGS 84) we observed the first record of coprophagy by larval 
R. schneideri. This occurred at an artificial lake connected to a 
stream at the edge of a gallery forest edge. Traces and feces of 
capybara (Hydrochoerus hydrochaeris) were found on the shore 
(Figs. 1A, B). At the time, the tadpoles fed intensively on the 
feces (Figs. 1C, D). We observed the event for approximately five 
minutes until the tadpoles ingested all the stools. Capybaras are 
large rodents that feed on plant matter and defecate in terrestrial 
or aquatic environment (Emmons and Ferr 1997. Neotropical 
Rainforest Mammals: A Field Guide. University of Chicago 
Press, Chicago, Illinois. 281 pp.). Capybaras excrete two types 
of stools: the first, visualized in the present event, have oval 
shape and green color and holds less protein than the second, 
called cecotrofe (Mendes et al. 2000. Appl. Anim. Behav. Sci. 
66:161–167). Feces of herbivores generally have large amounts 
of vitamins and microbial proteins and may therefore provide 
R. schneideri a nutritious food source. Tadpole vouchers were 
collected and deposited in Coleção Zoológica da Universidade 
Federal de Goiás (ZUFG 2736).

We thank Instituto Boitatá for logistical support, Felipe do 
Carmo Jorge, Júlia Machado, and Lucas Issa for identifying the 
traces of Hydrochoerus hydrochaeris, and Ibere Machado for 
critically reading and improving the quality of the manuscript.

MAURIVAN V. RIBEIRO, Graduação em Ciências Biológicas, Instituto 
de Ciências Biológicas, Universidade Federal de Goiás, Campus II, Av. 
Esperança, CP 131, CEP 74001-970, Goiânia, Goiás, Brazil e Instituto Boitatá 
de Etnobiologia e Conservação da Fauna, Rua C-188, n 150, Setor Jardim 
América - CEP 74265-310, Goiânia, GO, Brazil (e-mail: maurivan.bio@
gmail.com); NATHANE DE Q. COSTA, Graduação em Ciências Biológicas, 
Instituto de Ciências Biológicas, Universidade Federal de Goiás, Campus 
II, Av. Esperança, CP 131, CEP 74001-970, Goiânia, Goiás, Brazil (e-mail: 
nathanequeiroz@hotmail.com); NATAN M. MACIEL, Departamento de 
Ecologia, Instituto de Ciências Biológicas, Universidade Federal de Goiás, 

Fig. 1. Tracks (A) and scats (B) of Hydrochoerus hydrochaeris (Capy-
bara) and the observed coprophagy by tadpoles of Rhinella schnei-
deri (C, D) at Jardim Botânico, Goiânia municipality, Goiás state, 
Brazil. 
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Campus II, Av. Esperança, CP 131, CEP 74001-970, Goiânia, Goiás, Brazil 
(e-mail: nmaciel@gmail.com).

TERATOHYLA MIDAS (Santa Cecilia Cochran Frog). 
REPRODUCTIVE BEHAVIOR. The family Centrolenidae 
(glassfrogs) includes 151 species of nocturnal neotropical frogs, 
which are associated with vegetation along streams (Frost 2016. 
Amphibian Species of the World: an Online Reference. Version 
6.0, accessed 28 June 2016. Electronic database accessible at 
http://research.amnh.org/herpetology/amphibia/index.html. 
American Museum of Natural History, New York). Females 
lay their eggs on rocky substrates or vegetation overhanging 
water; after hatching, tadpoles fall into the water to complete 
metamorphosis (Cisneros-Heredia and McDiarmid 2007. 
Zootaxa 1572:1–82). Aspects of natural history of many members 
of this family are poorly documented, Teratohyla midas included 
(Lynch and Duellman 1973. Occ. Pap. Mus. Nat. Hist. Univ. 
Kansas 16:1–66; Crump 1974. Occ. Pap. Mus. Nat. Hist. Univ. 
Kansas 61:1–68; Toft and Duellman 1979. Herpetologica 35:71–
77). Actually, there is no detailed study on the ecology or natural 
history of this species. Here, we provide data about amplexus 
and oviposition behavior of T. midas. We found a population of 

T. midas in the Reserva Natural y Comunitaria El Manantial in 
the municipality of Florencia, department of Caquetá, Colombia 
(1.6366°N, 74.5855°W, WGS 84; 392 m elev.). The habitat is 
characterized by a rocky tributary that has a width of 15–20 m and 
is crossed by large caverns. Along the stream there are large rocks 
mostly covered by vegetation where the species is found. Here, 
we have found other species of frogs: Hyalinobatrachium sp. 
(Centrolenidae), Hyloxalus bocagei (Aromobatidae), Pristimantis 
sp. (Craugastoridae), Rhinella margaritifera (Bufonidae), 
Hylidae Hypsiboas lanciformis (Hylidae), and Lithodytes lineatus 
(Leptodactylidae).

At 2320 h on 8 April 2016 in the new moon phase, we observed 
a male and female T. midas in amplexus. Also, we observed five 
vocalizing individuals 8 m from the amplectant pair. We observed 
the reproductive behavior of the amplectant pair with a red light 
at a distance of 1.5 m to minimize disturbance to the pair. The 
amplexus was observed on the upper side of a leaf (Selaginella 
sp.), 3.4 m above the water surface (Fig.1A). Over 162 min of 
constant observation, we observed that the female moved, 
jumped and sometimes crawled short distances with the male 
on her dorsum, five times from leaf to leaf (leaves of Lycophyta 
sp., Selaginella sp., or Trychomanes elegans) until stopping on 
another leaf. This behavior implied that the female was looking 
for a suitable place for oviposition (Guevara-Molina and Vargas-
Salinas 2014. Herpetol. Bull. 128:29–30). Sometimes the male 
exhibited circular movements with his hind legs, usually when 
the female was moving, but always maintained amplexus in the 
nuchal and axillary position. At 0043 h oviposition began on a 
leaf of Selaginella sp. the egg-laying process lasted five seconds. 
The female laid 27 eggs and 3 seconds later the male moved 
forward on the back of the female, leaving his ventral area in 
contact with the head of the female for 15 min (Fig. 1B). At 0101 
h the male left the female. During this period the female did not 
move. At 0103 h the female raised her belly moving backwards 
and covering the egg clutch with her body for 57 min at which 
time the egg clutch appeared more hydrated (see Fig. 1C). Once 
the female left the eggs, the male and female were captured and 
measured: SVL male = 21 mm, SVL female = 22 mm). The clutch 
consisted of 27 pale yellow eggs (mean length = 34 mm, mean 
width = 6 mm; Fig 1D). 

The attendance of eggs by females has been recorded in other 
species of glass frogs such as Espadarana prosoblepon (Jacob-
son 1985. Herpetologica 41:396–404), Nymphargus grandisonae 
(Guevara-Molina and Vargas-Salinas 2014, op. cit.) and Ikakogi 
tayrona (M. Rada, pers. comm. cited by Cisneros-Heredia and 
McDiarmid 2007, op. cit.). Attendance of eggs by the female I. 
tayrona has been experimentally proven to prevent dehydration 
of the egg masses and protect them from predators and other 
causes of mortality (Valencia-Bravo and Delia 2015. Behav. Ecol. 
Sociobiol 70:41–48). We observed that when the female covered 
her eggs, they appeared more hydrated. However, as yet, we do 
not know if the attendance of eggs by the female T. midas keeps 
them hydrated and/or protects them from predators or other 
causes of mortality. However, our observations provide basic 
information on the reproductive behavior of T. midas. We sug-
gest further observations of this behavior, experimentally testing 
whether egg care directly benefits the development of embryos.

We thank Diego Ossa for support and collaboration in data 
collection, Fernando Hoyos for allowing entry to the area, and 
Ana Maria Velasco for translation of the manuscript.

JUAN CAMILO DIAZ-RICAURTE, PROBIOL S.A. Laboratories Research 
Scientist, University of Amazonia, Florencia, Caqueta, Colombia (e-mail: 

Fig. 1. Amplexus and oviposition behavior in the glassfrog Teratohyla 
midas in the Reserva Natural y Comunitaria El Manantial in the 
municipality of Florencia, department of Caquetá, Colombia. A) 
Male and female T. midas in axillary position amplexus. B) Once 
the female laid the eggs the male moved forward on the back of the 
female, leaving his ventral area in contact with the female’s head for 
15 min. C) Afterwards the female raised her belly moving backwards 
and covering the egg clutch with her body for 57 min. D) Finally, the 
female leaves the eggs. (Photograph D was taken with a different 
camera relative to A–C, therefore differences in coloration and 
exposure exist).
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bio.jcd@gmail.com); STEFANNY CAROLINE GUEVARA-MOLINA, 
Biology Program, University of Quindio, Armenia, Colombia (e-mail: 
carolinemolina0594@gmail.com); ROLLAND DAVID DÍAZ-MORALES, 
Biology Program, University of Amazonia, Florencia, Caqueta, Colombia 
(e-mail: rollanddiaz96@gmail.com).

VITREORANA URANOSCOPA. PREDATION BY ATTILA 
RUFUS. Vitreorana uranoscopa is a glassfrog that occurs along 
the Atlantic Forest domain, north of the Brazilian states of 
Minas Gerais and Espírito Santo and south of Rio Grande do 
Sul, also occurring in Misiones, Argentina (Machado et al. 2014. 
Herpetol. Notes 7:443–446). Attila rufus (Grey-headed Attila) 
is an endemic bird of the subtropical and tropical forests of 
Brazil and occupies the forest strata from the canopy through 
to the ground. At 1300 h on 01 November 2015 in PRNP Reserve 
Guaiamum, São Luiz do Paraitinga, São Paulo, Brazil (23.3167°S, 
45.1667°W; WGS 84) we observed an A. rufus perched in woody 
vegetation ca. 2 m above the ground, holding a V. uranoscopa 
in its beak (Fig. 1). The V. uranoscopa was emitting a distress 
call. With the prey item in its beak, the A. rufus started hitting it 
against the branch, until after multiple hits the vocalization of 
the frog ceased and the bird swallowed the frog whole. This is 
the first report of V. uranoscopa being preyed upon by A. rufus.

RODRIGO DELA ROSA DE SOUZA, MATHEUS DE TOLEDO 
MOROTI, Universidade do Vale do Paraíba, Avenida Shishima Hifumi, n 
2911, CEP 12244-000, Caixa Postal 8088, São Jose dos Campos, São Paulo, 
Brazil (e-mail: mmoroti@gmail.com); JOSEILDO BRIET, Universidade de 
Taubaté, R. dos Operários n 53, CEP 12020-340, Taubaté, São Paulo, Brazil; 
IBERE FARINA MACHADO, Instituto Boitatá, Avenida 136, Qd. F-44, lojas 
01 e 02, CEP 74.093-250, Goiânia, Goiás, Brazil (e-mail: iberemachado@
institutoboitata.org). 

TESTUDINES — TURTLES

CHELONOIDIS CARBONARIUS (Red-footed Tortoise). 
ANTIPREDATOR BEHAVIOR. Although terrestrial mammals 
are the primary prey of Jaguars (Panthera onca), large armored 
reptiles such as caimans, river turtles, and tortoises are a major 
component of their diets (Emmons 1987. Behav. Ecol. Sociobiol. 
20:271–283; Emmons 1989. J. Herpetol. 23:311–314; Garla et al. 
2001. Biotropica 33:691–696; Guilder et al. 2015. Mammal. Biol. 
80:65–72). However, although forest tortoises figure among the 
main prey for P. onca, their strategies to alleviate predation have 
received little attention. Forest tortoises are diurnal, terrestrial, 
primary frugivores that also commonly feed on flowers, fungi, 
leaves, insects, and carrion (Moskovits 1985. PhD. Dissertation, 
University of Chicago, Illinois; Moskovits and Bjorndal 1990. 
Herpetologica 46:207–218). Here, I reported on opportunistic 
observations on shelter use by Chelonoidis carbonarius that 
could be interpreted as an antipredator strategy.

The data were recorded in an undisturbed forest at Maracá 
Ecological Station (MES). MES is a 1013 km2 riverine island 
located in the Uraricoera River, in the state of Roraima, northern 
Brazilian Amazonia (3.3622°N, 61.4336°W; SAD 69), positioned 
on the ecotone between the Amazonian forest and Roraima-
Rupununi savannas of the Guyana Shield (Moskovits 1985, op. 
cit.; Mourthé 2014. Braz. J. Biol. 74:720–727). Large felids attain 
relatively low densities at MES (Mendes Pontes 2004. Mammal. 
Biol. 69:319–336; Mourthé and Barnett 2014. Folia Primatol. 
85:379–398). Chelonoidis carbonarius and C. denticulata (Yellow-
footed Tortoise) occur sympatrically at MES, with C. carbonarius 
being generally restricted to the savanna habitats and adjacent 
forests, and attaining densities five-fold higher (~1 ind./ha) than 
C. denticulata (Moskovits 1985, op. cit.). All observations were 
recorded in the eastern part of the island, an area predominantly 
covered by terra firme forest interspersed with small non-forest 
enclaves.

On 24 May 2008, I witnessed an adult C. carbonarius lodged 
below a tangle of lianas at the ground level. It was 1638 h and 
the tortoise appeared to be sleeping. On 9 May 2009 at 0835 h I 
recorded another C. carbonarius moving within a hollow log. It 
was probably leaving its nocturnal shelter when I observed it. On 
12 May 2009 I recorded a C. carbonarius entering this same hollow 
log at 1606 h. Unfortunately, it was not possible to determine if 
it was the same individual recorded on 9 May 2009. On 17 July 
2009 another C. carbonarius was recorded eating something that 
appeared to be a foamy leptodactylid egg clutch within another 
hollow log at 1534 h.

Because of their slow movements and relatively high densities, 
forest tortoises are easy and predictable prey for jaguars at MES 
and predation should be an important aspect influencing their 
behavior. Although well-protected shelters such as ground holes 
and hollow logs may also satisfy aspects of thermoregulation and 
humidity requirements (Moskovits 1985, op. cit.), they may also be 
used by C. carbonarius as night shelters for safety. Less protected 
shelters like a tangle of lianas are rarely used (Moskovits 1985, op. 
cit.) but even when partly open, this kind of shelter can provide a 
relatively safe refuge when other well-protected shelters are not 
available. The use of such shelters could obscure a jaguar’s view 
or offer a tortoise a refuge that cannot be easily approached by 
the jaguar (Moskovits 1985, opt. cit.; Emmons 1989, op. cit.), thus 
diminishing the chances of predation.

I am grateful to the insightful comments and constructive 
criticisms of Felipe Bittioli that have improved this manuscript. 

Fig. 1. Attila rufus preying on a Vitreorana uranoscopa in PRNP 
Reserve Guaiamum, São Luiz do Paraitinga, São Paulo, Brazil. 
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These data were recorded during a study that was undertaken 
with the support of the Mohamed bin Zayed Species Conservation 
Fund, Conselho Nacional de Desenvolvimento Científico e 
Tecnológico (CNPq), Fundação Estadual do Meio Ambiente e 
Recursos Hídricos de Roraima (FEMARH-RR), and Idea Wild.

ÍTALO MOURTHÉ, Laboratório de Zoologia, Faculdade de Ciências 
Biológicas, Universidade Federal do Pará, Rua José Porfírio, 2515, Esplanada 
do Xingu, 68.372-040, Altamira, Pará, Brazil; e-mail: imourthe@gmail.com.

GLYPTEMYS INSCUPLTA (Wood Turtle). BASKING HABITAT. 
The invasive grass Phragmites australis is generally considered 
an inhibitor to freshwater turtle reproductive success (Bolton and 
Brooks 2010. Chelon. Conserv. Biol. 9:238–243). At 1315 h on 24 
May 2016 (partly cloudy, 16.0°C) we observed and documented 
(Fig. 1) the use of a Phragmites australis stand as a basking site 
by a female Glyptemys insculpta. As part of an 11-year telemetry 
study at the Great Swamp in Dutchess County New York, USA, 
this specific female, as well as several other specimens, have 
been observed basking in and around Phragmites on multiple 
occasions at this site during the course of the study. We observed 
the female basking on a sunny hummock covered with and 
surrounded by Phragmites. This specific stand of Phragmites 
australis, which we estimate at 2600 m2, is set in and is adjacent to 
an area of 1.68 km2 which is considered more typical G. insculpta 
habitat. The water depth at the site of capture was 17.8 cm. This 
location was in the very center of the stand. Just before capture 
the turtle remained cryptically basking. Upon release the turtle 
easily negotiated the vegetative debris and scrambled over the 
hummock, moving further into the thicket. The overall impacts 
invasive Phragmites might have on G. insculpta behavior and 
survival is unclear, however no previous study has documented 
this turtle’s use of this impacted habitat for basking.

ALEXANDER J. ROBILLARD, State University of New York College at 
Oneonta, 108 Ravine Parkway, Oneonta, New York, USA (e-mail: robiaj53@
suny.oneonta.edu); MICHAEL MUSNICK (e-mail: mmusnick@comcast.
net), JOHN FOLEY, Friends of the Great Swamp. P.O. Box 373 Pawling, New 
York, USA (e-mail: jfole1979@yahoo.com).

GOPHERUS AGASSIZII (Mohave Desert Tortoise). PROBABLE 
RATTLESNAKE ENVENOMATION. At 1340 h PST on 25 April 
2008, a young, large adult male Gopherus agassizii (No. 4417; 
241 mm in carapace length at the midline), was discovered 
in the shade of a Creosote Bush (Larrea tridentata) with head 
lolling downward, apparently in distress, with caked, drying 
blood extending from the left ocular area to the maxillary rh-
amphotheca (beak) (Fig. 1). The periocular region appeared 
swollen and the cervical integument was turgid and swollen on 
the left ventral aspect. The tortoise occasionally gaped, reveal-
ing a very pale tongue and associated tissues. Four spines of 
Silver Cholla (Cylindropuntia echinocarpa) protruded from the 

Fig. 1. Translocated wild Gopherus agassizii (No. 4417) after probable 
envenomation from a rattlesnake and about 3 h prior to death, 
central Mojave Desert, California USA. 

Fig. 2. Gopherus agassizii (No. 4417) at the time of necropsy and 
showing subcutaneous hemorrhage extending from the left 
periorbital area to the base of the cervical subcutaneous connective 
tissue. 

Fig. 1. Female Glyptemys insculpta basking on a hummock surround-
ed by Phragmites australis.
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left foreleg. Initial observations suggested that the tortoise had 
received a severe traumatic injury to the left side of the head. 
The tortoise expired at 1700 h, was placed on ice, and sent to 
one of us (ERJ) for necropsy. The necropsy revealed “hemor-
rhage around the inner margins of the orbit with subcutaneous 
hemorrhage extending from the left periorbital area to the base 
of the cervical subcutaneous connective tissue.” Tissue damage 
was compatible with rattlesnake envenomation (Jacobson and 
Berry 2012. J. Wildl. Dis. 48:1063–1068). Three species of rattle-
snakes have been observed in the area: Crotalus cerastes (Side-
winder Rattlesnake), C. scutulatus (Mohave Rattlesnake), and C. 
mitchellii pyrrhus (Speckled Rattlesnake) or C. stephensi (Pana-
mint Rattlesnake) (Douglas et al. 2007. Copeia 2007:920–932). 
Based on our observations, C. cerastes and C. scutulatus were 
more common than C. stephensi, and C. scutulatus was more 
aggressive than the other two species. However, the appearance 
of the tissue at gross necropsy (Fig. 2) was compatible with ven-
om from a rattlesnake in the C. mitchellii pyrrus/C. stephensi 
group, because this group produces an extremely hemorrhagic 
venom and is more likely to bite than C. cerastes (Stephen P. 
Mackessy, pers. comm.). 

The tortoise had been fitted with a radio transmitter and 
was part of a major translocation project designed to move 
several hundred tortoises off of the National Training Center, 
Fort Irwin, in the central Mojave Desert, California (Heaton et al. 
2008. Biodivers. Conserv. 17:575–590), and to study health and 
diseases of tortoises prior to and after translocation (Berry et al. 
2015. J. Wildl. Manage. 79:122–136). On 8 April, 17 days earlier, 
the tortoise had been translocated 17.75 km to the WSW from 
its home site and released on a plot on the alluvial fan of the 
Paradise Range, San Bernardino County, California. Initially the 
tortoise was tracked daily and then every few days for a total of 
11 different observations between release and the day of death. 
The tortoise moved about 807.2 m/day (based on point-to-
point locations) for the first six days; over 17 days, it traveled at 
an average rate of 467 m/day. On the day of death, the tortoise 
had travelled a minimum of 7.9 km in footpath distance (total, 
point-to-point observations) and was approximately 2 km W 
of the release site. We hypothesize that the tortoise probably 
encountered the rattlesnake on the same day it was found dying, 
possibly by inadvertently stepping on it or coming too close 
to it. Less likely is an encounter in a burrow, because a nearby 
burrow could not be found on the day of death, even with careful 
searching. However, the tortoise was observed on the mound of 
a burrow on 10 April and digging a pallet on 14 April. We have 
frequently observed G. agassizii in burrows with rattlesnakes in 
the western Mojave Desert (usually C. scutulatus), as have other 
scientists (Walde et al. 2014. Herpetol. Rev. 45:688). Strikes at and 
deaths of G. agassizii from rattlesnake envenomation may occur 
and not be observed, because death results in a few hours or days 
and the cause of death may be obscured by retreat to shelters, 
putrefaction, or scavenging. Funding for the translocation 
project was from the National Training Center, Fort Irwin, 
California, and the U.S. Geological Survey. We thank R. Murphy 
for the review. 

KRISTIN H. BERRY, U.S. Geological Survey, 21803 Cactus Ave., River-
side, California 92518, USA (e-mail: kristin_berry@usgs.gov); TIM SHIELDS, 
P.O. Box 362, Haines, Alaska 99827, USA; ELLIOTT R. JACOBSON, College 
of Veterinary Medicine, University of Florida, Gainesville, Florida 32610, 
USA (e-mail: JacobsonE@ufl.edu). 

GOPHERUS POLYPHEMUS (Gopher Tortoise). DIET. Gopherus 
polyphemus is known to eat the scat of heterospecifics including 
foxes (Vulpes vulpes or Urocyon cinereoargenteus), Raccoon 
(Procyon lotor), rabbit (Sylvilagus spp.), and White-tailed Deer 
(Odocoileus virginianus) (Radzio et al. 2010. Herpetol. Rev. 41:485, 
and references therein). It has been hypothesized that tortoises 
derive nutritional benefits and symbiotic gut microbes from eating 
the scat of conspecifics and other animals (Garner and Landers 
1981. Proc. Ann. Conf. S.E. Assoc. Fish Wildl. Agencies 35:120–134; 
Anderson and Herrington 1992. Herpetol. Rev. 23:59).

On 3 June 2014 at 1204 h while conducting G. polyphemus 
nest searches on firing point 505 at the Camp Shelby Joint 
Forces Training Center (CSJFTC), Perry Co., Mississippi, USA, we 
observed an adult female Gopher Tortoise foraging. The tortoise 
was observed near Sus scrofa (feral hog) scat and upon capture it 
was noted to have the scat in and around its mouth. Feral hogs 
were first observed on Camp Shelby on 31 January 2005 (JRL, pers. 
obs.) and at present appear to be throughout the installation. A 
feral hog eradication program was initiated on base in 2012. The 
open mowed field in which the Gopher Tortoise was found had 
recently (within 24 h) been dug up by a feral hog/hogs but without 
any G. polyphemus nests excavated. To our knowledge this is the 
first occurrence recorded of G. polyphemus eating feral hog scat. 

ABBY L. SINCLAIR (e-mail: asinclair@tnc.org), KEVIN E. NARUM (e-
mail: knarum@tnc.org), and JAMES R. LEE, The Nature Conservancy, Camp 
Shelby Field Office, CSJFTC-ENV; Building 6530, Camp Shelby, Mississippi 
39407, USA (e-mail: jlee@tnc.org).

INDOTESTUDO ELONGATA (Elongated Tortoise). CARAPACIAL 
SCARRING. Indotestudo elongata is a wide-ranging, mid-sized 
tortoise species found throughout much of Southeast Asia. 
Weighing up to 4 kg with carapace lengths up to 360 mm long, 
I. elongata is a potential prey item for many carnivorous species 
(Ihlow 2016. Chelon. Res. Monogr. 5[9]:096.1–14). We have studied 
this species at the Sakaerat Environmental Research Station 
(SERS), in Nakhon Ratchasima Province, Thailand. Through radio 
telemetry-assisted field observations, we have discovered 48 
individual tortoises resting in open environments and leaf litter, 
with 55 further observations of tracked individuals in the open. We 
have also observed 11 juveniles (< 200 g) resting in the open in in 
dry dipterocarp forest. When approached by humans I. elongata 
often remain exposed, only retreating into their shell upon being 
handled (Sriprateep et al. 2013. Trop. Nat. Hist. 131:21–37). The 
lack of defensive response may suggest relatively light predation 
pressure within the study area. 

On 1 May 2016 we captured an adult male I. elongata in the 
Sakaerat Environmental Research Station in dry evergreen forest, 
250 m from a large dam in the reserve (14.50983°E, 101.92024°N). 
The individual had carapace scars across its left and right costal 
scutes through to the vertebral scutes (Fig. 1). During processing 
we determined the individual was an adult male, with a straight-
line carapace length of 215 mm, a carapace width of 139 mm, 
and mass of 1.286 kg. The scars were deep enough to remove the 
outer layer of the carapace scutes and there was new growth of 
scute material around the wound sites. The scars were vertically 
and symmetrically arrayed along both sides of the mid-carapace, 
however they did not connect across the vertebral scutes. Each 
scar was approximately 0.5 mm in depth and varied from 50 mm 
to 20 mm in length (Fig. 1C). The affected area was 75 mm wide on 
both sides of the carapace with the deepest and longest scars in 
the center of the area. The initial injury caused severe lacerations 
through the keratinous layer of the carapace but not the underlying 
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skeletal structures or soft tissues. Over time the injury has healed, 
with the necrotic layers replaced by a layer of new scute growth.

We recaptured the animal on 20 July 2016, 600 m southeast of 
its previous location, with no fresh injuries. The tortoise was in 
good condition with clear eyes and nasal passages.

There would appear to be three possible causes for the 
carapacial scarring noted here. One possibility is that the 
scars were inflicted by a carnivore attempting to bite the top 
of the carapace, either to puncture or lift the animal. The SERS 
area is inhabited by several large carnivore species including 
Tiger (Panthera tigris), Leopard (Panthera pardus delacouri), 
and Dhole (Cuon alpinus). A number of other opportunistic 
predators and small carnivores such as Asiatic Black Bear 
(Ursus tibethanus), Wild Boar (Sus scrofa), Jackal (Canis aureus), 
monitor lizards (Varanus spp.), and small cats are also present 
(Francis 2008. Mammals of Thailand and Southeast Asia. Asia 
Books, Bangkok; Das 2010. Reptiles of Thailand and Southeast 
Asia. Asia Books, Bangkok). Only the larger carnivore species 
would appear to have the capability to capitalize upon adult I. 
elongata as prey items. In this case the canines would be 42 mm 
apart and two separate bite attempts would have had to occur. 
The limbs, plastron and marginal scutes had no damage on 
either capture, indicating that a potential predator only targeted 
the central carapace. Recorded predation events on adult I. 
elongata are rare with most events recorded only through 
incomplete evidence based on remnant transmitters (van Dijk 
1998. Ph.D. Dissertation. Department of Zoology, Faculty of 
Science, National University of Ireland).

Black stains surround the marks on the carapace and do not 
match the usual evidence for tooth or claw lacerations. The black 
stains could be necrotic tissue from a predation event (Ihlow, 
pers. comm.). However, an alternative hypothesis suggests that 
the damage could have resulted from extreme heat (Cairos, 
pers. comm.), perhaps as the animal was caught under debris or 
fencing during a wild fire (Homer 1998 J. Wildl. Dis. 343:508–523; 
Sanz-Aguilar 2011. Biol. Conserv. 144:1040–1049). If the black 
marks are burns, then the marks would outline the area that a 
particular item had rested on the carapace and burned through 
the top strata. However, we feel that the marks are unlikely to 
be the result of a burn, as this type of excessive heat (capable of 
creating deep gouges in the carapace) would probably damage 
the underlying bone, causing the scutes to loosen and fall off. 
We have observed loose scutes as a result of burns in other 
individuals. In addition, we would expect evidence of burns 
elsewhere on the animal (Homer, op. cit.). There is no sign of 
damage in the center of the vertebral scutes, which should 
be evident if there was an extreme heat pressure on top of the 
animal for a period long enough to cause deep scarring.

An additional alternative suggestion for the cause of these 
injuries would be from human action. Humans sometimes 
inscribe turtle and tortoise carapaces with initials or coded 
letter-number sequences for individual identification purposes. 
This could be done using an etching tool or knife to cut into the 
keratinous layer. In this region, Buddhist blessings are regularly 
made on chelonians, which are then released back into the wild 
in the belief that this will bring fortune and positive karma to 
the person; typically these are water blessings or are written on 
the animal with dissolvable paints. We have not seen evidence 
of actual carved inscription on chelonians in this region, but the 
scars on this tortoise’s carapace were arrayed in a symmetrical 
pattern and at least suggestive of human writing. Our local Thai 
colleagues did not recognize any obvious meaning in these 
marks, assuming it was written in the local language.

 The causes for this animal’s injuries are presently unknown. 
Until we can obtain measurements of predator jaws in the region 
we will be incapable of identifying a species potentially capable 
of producing the carapacial scars. Questioning of local people 

Fig. 1. Carapacial scars in Indotestudo elongata: A) dorsal view; B) 
right lateral view; C) dorsal view with measurement.
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might provide positive or negative evidence that the scars were 
inscribed by a human. In any case, the described injury does 
not appear to be negatively affecting the behaviour or feeding 
patterns of this tortoise. 

 This discovery was part of the Sakaerat Tortoise Telemetry 
Project and is supported by the Sakaerat Environmental Research 
Station. We acknowledge the National Research Council of 
Thailand for providing permits and assistance in establishing 
the research project, and Suranaree University of Technology 
for academic and research support. The British Chelonia Group 
and National Geographic Conservation Fund provided funding 
for this project. Mike Hogan is also acknowledged for his original 
discovery of the subject tortoise on 1 May 2016.
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COLIN THOMAS STRINE, Suranaree University of Technology, 111 
University Avenue, Nakhon Ratchasima, Thailand (e-mail: Colin_Strine@
sut.ac.th); TAKSIN ARTCHAWAKOM, Sakaerat Environmental Research 
Station, Sakaerat Biosphere Reserve, Udom Sup, Wang Nam Khieo, Nakhon 
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PHRYNOPS GEOFFROANUS (Geoffroy’s Side-necked Turtle). 
ENDOPARASITES. Phrynops geoffroanus is a freshwater chelid 
that occurs in South America from Colombian Amazonia to 
the Brazilian state of Rio Grande do Sul, and from Uruguay 
to northern Argentina (Lema and Ferreira 1990. Acta Biol. 
Leopoldensia 12:125–164; McCord et al. 2001. Rev. Biol. Trop. 
49:715–764). It inhabits the shallow areas of both lakes and rivers, 
including polluted urban waters (Ernst and Barbour 1989. Turtles 
of the World. Smithsonian Institution Press, Washington, D.C. 313 
pp.). Despite the wide geographic distribution of P. geoffroanus 
and its abundance in many Brazilian rivers, some aspects of its 
natural history remain poorly studied, including the incidence 
of endoparasites (Lisboa et al. 2004 Arq. Inst. Biol. 71:392–393). 
Here we report nematode parasites of Brazilian P. geoffroanus. 

In 2015 a specimen of P. geoffroanus that was already 
deposited in the Coleção Herpetológica da Universidade Federal 
de Juiz de Fora - Répteis (CHUFJF-Répteis 770) was necropsied. 
The specimen was from the municipality of Juiz de Fora, Minas 
Gerais state, Brazil (21.68888°S, 43.34444°W). Nematodes 
were collected from the small intestine of this speciemen. The 
parasites were fixed in 4% formalin solution for 10 days, and 
preserved in 70°GL ethanol. For identification, the nematodes 
were clarified in Amann’s lactofenol for examination as whole 
mounts. Voucher specimens (CHIOC - 38320) were deposited 
in the Instituto Oswaldo Cruz Helminthological Collection 
(CHIOC), Rio de Janeiro, RJ, Brazil. 

Nematodes parasites were identified as Camallanus sp. 
(Camallanoidea, Camallanidae) according to Anderson et al. 
(2009. Keys to the Nematode Parasites of Vertebrates. CAB 
International, Wallingford, UK. 463 pp.). Species of Camallanus 
are usually recorded in fish and amphibians (Moravec 1998 
Nematodes of Freshwater Fishes of the Neotropical Region. 
Academia, Praha, Czech Republic. 464 pp.; Anderson et al. 2009, 
op. cit.), and there are few reports of this genus of nematode 
in Brazilian freshwater turtles; however Mascarenhas et al. 
(2013 Parasitol. Res. 112: 3365–3368) reported Camallanus sp. 
parasitizing specimens of Acanthochelys spixii and Hydromedusa 
tectifera from southern Brazil, and Bernadon et al. (2013 Pan-
Am. J. Aquat. Sci. 8:55–57) reported this parasite in Phrynops 

hilarii also from southern Brazil. Previous studies on helminth 
parasites of P. geoffroanus in Brazil note the nematode Serpinema 
monospiculatus (Camallanoidea, Camallanidae) in hosts from 
Pernambuco, northeast region (Freitas and Dobbin Jr. 1962. Atas 
Soc. Biol. Rio de Janeiro 6:5–7); the monogenea Polystomoides 
brasiliensis (Polystomatidea, Polystomatidae) in specimens 
from Minas Gerais, southeast region, Brazil (Vieira et al. 2008 J. 
Parasitol. 94:626–630); the trematodes Cheloniodiplostomum sp. 
(Digenea, Proterodiplostomidae) in turtles from Minas Gerais 
(Novelli et al. 2013 Herpetol. Rev. 44:308); and Nematophila 
grandis (Digenea, Diplodiscidae) parasitizing P. geoffroanus 
of unspecified locality (Dujardin 1845 Histoire Naturelle des 
Helminthes ou vers Intestinaux. Librairie encyclopedique de 
Roret, Paris, France. 449 pp.; Travassos et al. 1969 Mem. Inst. 
Oswaldo Cruz 67:1–886). The present study is apparently the first 
record of the nematode Camallanus sp. as a parasite of Phrynops 
geoffroanus. 
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PODOCNEMIS SEXTUBERCULATA (Six-tubercled Amazon 
River Turtle). REPRODUCTION. Podocnemis sextuberculata 
inhabits the Amazon Basin in Brazil, Peru, and Colombia 
(Rueda-Almonacid et al. 2007. Las Tortugas y Cocodrilianos 
de los Países Andinos del Trópico. Conservation International, 
Bogotá, D.C., Colombia. 467 pp.). This species is abundant 
in white and clear water river systems in Brazil (Vogt 2008. 
Amazon Turtles. Biblos, Lima, Peru. 104 pp.). Only rarely does it 
occur in black water systems. Recently it was reported to coexist 
with three other species of Podocnemis in the Rio Uatuma, a 
black water river, which is a northern tributary of the Amazon 
River Basin. (Da Cunha et al. 2014. Herpetol. Rev 45:319).

Information on P. sextuberculata reproduction generally 
reports female reproductive size, clutch size, and hatchlings 
(e.g., Pezzutti and Vogt 1999. Chelon. Conserv. Biol. 3:419–424; 
Haller and Rodrigues 2006. Chelon. Conserv. Biol. 5:280–284). 
However, published data on reproductive morphology in P. 
sextuberculata and other Podocnemis spp. are largely lacking. 
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The purpose of this note is to provide additional data from gross 
anatomy and histological examination of the gonads. 

We used the gonads of seventeen (twelve males and five 
females) P. sextuberculata for morphological analysis. All 
specimens were collected from the Trombetas River Biological 
Reserve (1.34333°S, 56.82833°W; WGS 84), in Oriximiná, Pará 
State, Brazil. Range in carapace length was 157–296 mm (N = 17; 
mean = 213.05; SD = 34.93) and mass 440–2600 g (N = 17; mean = 
1086.47; SD = 587.4).

We studied the testes of males and ovaries and oviducts of 
females, as well as the ducts that function in the transport of 
gametes (Miller and Dinkelacker 2008. In Wyneken et al. [eds.], 
Biology of Turtles, pp.207–259. CRC Press, Boca Raton, Florida). 
External sexually dimorphic characters were evaluated for each 
specimen. We noted the size and number of follicles and corpora 
lutea in the ovaries, as well as eggs in the oviducts of females 
(Vogt 2001. In Chao et al. [eds.], Conservation and Management 
of Ornamental Fish Resources of the Rio Negro Basin, Amazonia, 
Brazil: Project Piaba, pp. 245–262. Universidade do Amazonas). 
We evaluated the degree of vascularization of the testes and the 
folding of the seminal ducts (efferent ducts, epididymis, and vas 
deferens).

The reproductive organs (ovaries and testes) were removed 
and embedded in paraffin; sections were cut at 5μm and 
mounted on glass slides, and stained with hematoxylin followed 
by eosin counterstain. The sections were examined under a light 
microscope to describe morphological aspects. Adult males were 
characterized by the presence of spermatogenic lineage cells 
(spermatogonia, spermatocytes, spermatids, and spermatozoa). 
Adult specimens were classified in resting conditions if the testes 
exhibited discontinuation of the sperm production.

The 12 males were determined to be sexually mature by both 
maturity criteria: inspection of the external morphology of the 
gonads and subsequent histological analysis (Fig. 1A). Carapace 
length of these males was 156–230 mm (N = 12; mean = 199.25; 
SD = 20.3). 

The gonads of the males captured in July (N = 2) and August 
(N = 3) were in full spermatogenenic activity. Males collected 
in October (N = 2) (Fig. 1B) and December (N = 5) (Fig. 1C) 
had degenerating sperm in seminiferous tubules with some 
disaggregating sperm remaining in the central portion of the 
lumen, which indicate low testis activity.

Female carapace length ranged 181–296 mm (N = 5; mean = 
244.6; SD = 44.8). The largest immature female analyzed was CL = 
235 mm, where no enlarged vitellogenic follicles and no corpora 
lutea were observed in the ovary. The smallest mature female was 
CL = 278 mm, where the ovary had seventeen corpora lutea and 
enlarged ovarian follicles with shelled eggs in the oviducts. As 
some females exhibited sexually mature ovaries (e.g., enlarged 
vitellogenic follicles and corpora lutea) as well as shelled eggs 
in the oviducts (CL = 278 mm; October, 2010; CL = 296 mm, 
September, 2012, Fig. 2), it is possible that they may be laying at 
least two, perhaps three, clutches per nesting season, consistent 
with the nesting season of this species in the Trombetas River 
(September and October).

The specimens were deposited in the Herpetological 
Collection of the Instituto Nacional de Pesquisas da Amazônia. 
ELP was supported by a Scholarship from Conselho Nacional 
de Pesquisa e Desenvolvimento (CNPq) for her Masters degree. 
Field work was supported by Petrobras Ambiental Program and 
ARPA Program. All research was authorized by IBAMA under 
permit 25307-1; 25307-2. Rose, Idenil and Nete are thanked for 

Fig. 2. Right and left gonads of the largest Podocnemis sextuberculata 
with enlarged vitellogenic follicles in ovaries and shelled eggs in the 
oviducts.

Fig. 1. Gonadal structures of an adult male Podocnemis sextuberculata. 
A) Testis external morphology: Te = testis; Ep = epididymis. Line = 
1 cm. Testis exhibiting seminiferous tubules actively producing 
sperm. B) Testis in July: spz = spermatozoa; spg = spermatogonia; 
sptI = spermatocyte I; sptds = spermatids in spermiogenesis; arrow 
head = Sertoli cell. C) Testis in August: spz = spermatozoa; spg = 
spermatogonia; sptI = spermatocyte I.
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STERNOTHERUS CARINATUS (Razor-backed Musk Turtle). 
PARASITISM. On 22 May 2016, a male Sternotherus carinatus was 
hand captured on the Comite River in southeastern Louisiana, 
USA (30.70090°N, 91.05153°W). Upon further inspection, two 
leeches were discovered near the tail and rear legs. The leeches 
were removed and stored in 95% ethanol. The leeches were later 
identified as Placobdella parasitica. This species of leech is fair-
ly common among North American freshwater turtles and has 
been recorded in 22 additional turtle species (Moser 1995. Texas 
J. Sci. 47:71–74; Watermolen 1996. J. Fresh. Ecol. 11:211–217). 
This record stands as the first documentation of P. parasitica us-
ing S. carinatus as its host and increases the number of known 
aquatic turtle hosts. 

CODY D. GODWIN, Department of Biological Sciences, Southeastern 
Louisiana University, Hammond, Louisiana 70402, USA; e-mail: cody.god-
win@selu.edu.

TERRAPENE CAROLINA (Eastern Box Turtle). DIET. Terrapene 
carolina are opportunistic omnivores, consuming a large variety 
of plants and animals (Dodd 2001. North American Box Turtles: A 
Natural History. University of Oklahoma Press, Norman. 231 pp.; 
Ernst and Lovich 2009. Turtles of the United States and Canada, 
2nd ed. Johns Hopkins University Press, Baltimore, Maryland. 827 
pp.). Invertebrates, in particular, can comprise a significant por-
tion of the diet (Surface 1908. Zool. Bull. Div. Zool. Pennsylvania 
Dept. Agric. 6:106–196; Klimstra and Newsome 1960. Ecology 
41:639–647). Here, we report two novel invertebrate prey items 
in the diet of T. carolina.

At 1012 h, 29 April 2016, JGP observed an adult male T. 
carolina feeding on a leech (Annelida: Hirudinea: Erpobdella 
sp.) in a muddy floodplain forest adjacent to a Nyssa tupelo-
Taxodium distichum swamp in Johnson County, Illinois, USA 
(Fig. 1). On 10 June 2007, JCM encountered an adult male T. 
carolina consuming a black leech in a wooded creek floodplain 
with shallow water in Deep Run Park, Henrico County, Virginia, 
USA. Given the propensity of T. carolina to eat terrestrial annelids 
(i.e., earthworms; Dodd 2002, op. cit.; Ernst and Lovich 2009, op. 
cit.) the consumption of leeches is not unexpected.

 At 0720 h, 28 June 2016, JAS observed one adult male and two 
adult female T. carolina feeding on dying honeybees (Insecta: 
Hymenoptera: Apis mellifera) on a gravel driveway. A honeycomb, 
queen bee, and most worker bees were removed alive from an 
adjacent house soffit the previous evening by a beekeeper. The 
turtles consumed the moribund bees, but ignored dead ones. 
The turtles were not observed at this specific location prior to 
hive removal, nor thereafter. The smell of honey was prevalent 
at the time of observation and we suspect the turtles located 
this transient food source by olfaction (Wachowiak et al. 2002. 
J. Neurophysiol. 87:1035–1045). Attraction to honey and/or bees 
has been observed in Ornate Box Turtles (Terrapene ornata; 
Metcalf and Metcalf 1970. Trans. Kansas Acad. Sci. 73:96–117).

We thank Matt R. Whiles for identifying the Illinois leech 
and C. Kenneth Dodd for sharing his thoughts about these 
observations.
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TRACHEMYS SCRIPTA ELEGANS (Red-Eared Slider) and 
GRAPTEMYS GEOGRAPHICA (Northern Map Turtle). 
HYBRIDIZATION. Intergeneric hybridization occurs more 
commonly than once thought in turtles (Galgon and Fritz 2002. 
Herpetozoa 15:137–148; Blank 2006. In Vetter and van Dijk 
[eds.], Terralog, Turtles of the World Vol. 4: East and South Asia, 
pp. 148–149. Edition Chimaira, Frankfurt am Main, Germany), 
although most examples have occurred in captivity (Fritz 1995. 
Herpetofauna 17:19–34) where species are confined together 
artificially. Hybrids between Trachemys and Graptemys are 
occasionally produced in captivity for the pet trade and display 
a variable mix of phenotypic characteristics from both parent 
species, however natural occurrences of such hybrids have not 
been reported. Herein we report occurrences of hybridization 
between G. geographica and T. scripta elegans in the wild.

In September 2013 during a turtle survey, two hybrids were 
captured in hoop net traps baited with pieces of silver carp 
(Hypophthalmichthys molitrix) on the North Fork Saline River, 
Gallatin County, Illinois, USA, by R. Bluett and D. Woolard. 
After discovering that reports of these species hybridizing was 
lacking in the literature, A. Gooley and R. Bluett retrapped the 
same stretch of river in August 2014 to obtain photographs and 
measurements of any hybrids. One female (Fig. 1; 37.76471°N, 
88.32310°W; WGS 84) and two male (Fig. 2; 37.77127°N, 
88.31359°W, and 37.77216°N, 88.30926°W; WGS 84) hybrids, 
as well as 9 T. s. elegans and 8 G. geographica were captured 
as a result. The hybrids were identified as such because they 
possessed a combination of T. s. elegans and G. geographica 
phenotypic characteristics similar to captive hybrids. Adult T. s. Fig. 1. Terrapene carolina consuming a leech, Johnson County, Illinois.
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elegans are characterized by yellow-striped green to olive brown 
skin, wide red postorbital stripes, green to olive carapaces with 
yellow striping across each pleural, and yellow plastrons with a 
large dark blotch on each scute (Ernst and Lovich 2009. Turtles 
of the United States and Canada, 2nd ed. John Hopkins University 
Press, Baltimore, Maryland. 827 pp.; Powell et al. 2016. Peterson 
Field Guide to Reptiles and Amphibians of Eastern and Central 
North America, 4th ed. Houghton Mifflin Harcourt Publishing 
Company, New York. 494 pp.). Adult G. geographica are 
characterized by yellow-striped olive to brown-black skin, small 
triangular post orbital marks, olive green carapaces covered 
in yellowish-orange reticulations bordered in black, small to 
absent vertebral spines, pale yellow plastrons, and megacephalic 
females (Ernst and Lovich, op. cit.; Lindeman 2013. The Map 
Turtle and Sawback Atlas: Ecology, Evolution, Distribution, and 
Conservation, University of Oklahoma Press, Norman. 460 pp.). 
Each hybrid possessed prominent orange patterning bordered 
in black on the carapace that appeared intermediate between 
G. geographica reticulations and T. scripta elegans striping, small 
vertebral spines, a pale yellow plastron with large dark blotches or 
oculi on each plastral scute, and yellow striping bordered by thick 
black lines on the head, neck, and limbs. The female’s carapace 
was light olive with a dark blotch on each scute while the males’ 
carapaces were olive to dark olive-green. Small vertebral spines 

were present on the female and one male but nearly absent on 
the other male. Both males possessed large yellow postorbital 
blotches while the female possessed a prominent pale-yellow 
postorbital stripe. The female (midline carapace length [MLCL] = 
18.6 cm; width = 14.8 cm; mass = 624 g) was larger than the males 
(MLCL = 14.3 cm; width = 11.1 cm; mass = 283 g; and MLCL = 11.9 
cm; width = 10.0; mass = 227 g respectively) but did not display 
megacephaly; the head was not noticeably wider than similarly 
sized male T. s. elegans captured at the location.

The capture location was rural and surrounded by agricultural 
land, leading us to believe the hybrid individuals were not of 
captive origin. We speculate this hybridization was facilitated 
by periodic low streamflow that confined T. s. elegans and G. 
geographica together in close proximity in shallow pools, leading 
to reduced habitat partitioning and an inability of females to 
retreat from mating advances of heterospecific males. Resulting 
conditions would be similar to that of captive environments 
where pre-zygotic isolating mechanisms more readily break 
down. Intergeneric turtle hybrids are potentially fertile (Galgon 
and Fritz, op. cit.), thus the frequency and effects of gene flow 
events between sympatric wild turtle populations of differing 
genera needs further investigation.

Our activities were authorized by state law (515 Illinois 
Compiled Statutes 5/20-100) and complied with standards for 
animal welfare adopted by the American Society of Ichthyologists 
and Herpetologists.

Fig. 2. Lateral views of two male hybrids between Graptemys 
geographica and Trachemys scripta elegans (North Fork Saline River, 
Gallatin County, Illinois) captured August 2014. Note the large 
postorbital blotches and carapace patterning.

Fig. 1. Lateral (A), dorsal (B), and ventral (C) views of a female hy-
brid between Graptemys geographica and Trachemys scripta elegans 
(North Fork Saline River, Gallatin County, Illinois) captured August 
2014. Note the pale-yellow postorbital stripe, carapace patterning, 
and dark blotches on the plastron.
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CROCODYLIA — CROCODILIANS

ALLIGATOR MISSISSIPPIENSIS (American Alligator). 
INCIDENTAL CAPTURE AND ESCAPE FROM WATERFOWL 
TRAP. Several studies have documented the use of “walk in” box 
traps to capture crocodilians, including Alligator mississippiensis 
(Elsey and Trosclair 2004. Herpetol. Rev. 35:253–255; Ryberg 
and Cathey 2004. Wildl. Soc. Bull. 32:183–187). Recently, we 
documented A. mississippiensis (hereafter alligators) possibly 
consuming corn at an automated deer feeder (Platt and Elsey 
2011. Croc. Spec. Grp. Newsl. 30:27–28). It is uncertain if the 
alligators were attracted to the corn present at the feeders, 
the audible noise made by the feeder dispensing corn, or 
the presence of potential prey species such as Odocoileus 
virginianus (White-tailed Deer), Sus scrofa (Feral Pigs), or 
Procyon lotor (Raccoons) that might be present at the feeders 
(Platt and Elsey 2011, op. cit.). Although alligators are generally 
considered to be carnivores and early research suggested they 
may not be able to digest plant-based proteins (Coulson and 
Hernandez 1983. Alligator Metabolism. Studies on Chemical 
Reactions in vivo. Pergamon Press, New York. 182 pp.), recent 
work has documented that alligators are able to utilize plant 
proteins (Reigh and Williams 2013. Aquaculture 412–413:81–
87). Indeed, a recent review suggested numerous crocodilian 
species exhibit frugivory and may serve as seed-dispersers 
(Platt et al. 2013. J. Zool. 291:87–99). 

We initiated a study in 2015 to band Dendrocygna 
autumnalis (Black-bellied Whistling Ducks, hereafter BBWD) 
in southwestern Louisiana, USA. Round walk-in corral style 
traps (9.14 m diameter and 1.22 m high) were constructed and 
baited with cracked corn. One trapping site was on a levee with 
adjacent marsh wetlands on privately owned property in Grand 
Chenier, Louisiana. The site is located ~9 km W of Rockefeller 
Wildlife Refuge headquarters. The site was first baited on 16 
February 2016, and the trap was set up on 22 February; fresh 

bait was placed approximately 5–7 days/week. Game camera 
traps (Moultrie A5 low glow) were deployed to monitor BBWD 
consumption of bait within the traps to guide in scheduling 
banding efforts and times. 

Review of images captured revealed an image of an adult 
alligator within the trap at 2045 h on 11 March 2016 (Fig. 1). 
The next image was captured 4 hours and 8 minutes later, by 
which time the alligator was absent and the trap was damaged, 
almost certainly by the large alligator climbing out to escape. 
The alligator may have escaped much sooner without the 
camera being activated; a raccoon in foreground may have 
caused the photo to be taken. Of note, the trap was designed as 
a light-weight temporary waterfowl trap, and was not of overly 
sturdy design for containing large predatory species. Based on 
the known height of the pen (1.22 m) we estimate the alligator’s 
total length to be ca. 2.13–2.44 m, clearly an adult. The opening 
to allow access of waterfowl to the trap is only ~25 cm wide; 
thus it seems the alligator would have not easily fit through this 
relatively small opening. 

The camera trap image caught prior to the appearance of 
the alligator was taken at 1840 h, which documented a bird 
(presumably Fulica americana, an American Coot,) in the trap 
and at least ten BBWD flying above the trap. This suggests the 
alligator may have been attracted to (1) the coot if it was still 
present; (2) BBWD that may have been resting/roosting nearby; 
(3) the bait corn within the trap; (4) other species attracted to 
the corn such as raccoons or (5) somehow entered the trap 
inadvertently. Also, it is noteworthy that the trap was situated 
on dry land, thus the normally aquatic alligator (Elsey and 
Woodward 2010. In Manolis and Stevenson [eds.], Crocodiles. 
Status Survey and Conservation Action Plan. 3rd ed., pp 1–4. 
Crocodilian Specialist Group, Darwin) would have left its 
typical wetlands habitat to investigate the baited waterfowl 
trap on the adjacent levee. However the wetlands were only ~6 
m away from the trap, and alligators are known to sometimes 
exhibit terrestrial hunting (Dinets 2010. Herpetol. Bull. 114:15–
18). During the day on 11 March, camera trap images showed 
numerous waterbirds (BBWD, F. americana, Quiscalus major 
[Boat-tailed Grackles], Agelaius phoeniceus [Red-winged 
Blackbirds], and Anas discors or Anas crecca [Teal]) visiting the 
bait site; all are potential prey for A. mississippiensis. 

Additionally, in the 2015 trapping season, one of us (JW) 
made several observations of an adult alligator (ca. 213 cm total 
length) near a similarly designed waterfowl trap at a site some 
48 km E of the site discussed above. Indirect evidence suggested 
the alligator appeared attracted to waterfowl near and within 
the trap, and may have even have deterred waterfowl entering 
the trap. An adult alligator was observed nearly each time (N 
= 5 or 6) the trap was baited/visited by JW, and the alligator 
was observed lunging at BBWDs on several occasions. Another 
biologist observed similar behavior at a duck banding site some 
32 km further east. 

One of us (RME) has previously captured a juvenile alligator 
(ca. 122 cm total length) in a walk-in turtle trap placed in a local 
freshwater pond; and co-workers have caught adult alligators 
in Fyke nets (Selman et al. 2014. Chelon. Conserv. Biol. 
13:131–139) used to trap Malaclemys terrapin (Diamondback 
Terrapins) in brackish-saline habitats. In a multi-year study 
in southwestern Louisiana, nine alligators (ca. 91–244 cm 
total length) were caught in 504 trap days; in one instance two 
alligators were caught in the same Fyke net on the same day 
(W. Selman, pers. comm.). The nets were initially unbaited, 

Fig. 1. Adult American Alligator (Alligator mississippiensis) inside wa-
terfowl trap, Grand Chenier, Louisiana. 
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however by-catch (fish) or movements of terrapins within the 
net may have attracted alligators, which are sensitive to even 
minor disturbances in the water due to complex integumentary 
sensory organs (Soares 2002. Nature 417:241–242; Leitch and 
Cantania 2012. J. Exp. Biol. 215:4217–4230). 

This note documents several observations of interest, 
including the remarkable agility of A. mississippiensis needed to 
gain entrance to and climb out of the waterfowl trap, the possible 
attraction to and/or consumption of corn by the alligator, and 
the potential opportunity to feed upon trapped waterbirds by 
the alligator. Alligators have been documented to feed upon 
numerous avian species (Wolfe et al. 1987. Northeast Gulf Sci. 
9:1–8) but in general birds are not a major component of their 
diet, relative to fish and mammals (McNease and Joanen 1977. 
Proc. Annu. Conf. Southeast. Assoc. Fish Wildl. Agencies 31:36–
40). It is also of interest that opportunistic alligators seem to 
very rapidly associate the waterfowl trap with a potential food 
source; indeed crocodilians have a remarkable capability for 
learning (Grigg and Kirschner 2015. Biology and Evolution of 
Crocodylians. Cornell University Press, Ithaca, New York. 649 
pp). Also, this study illustrates how the presence of crocodilian 
species (some of which are imperiled) might be documented 
by use of camera traps during studies targeting the critically 
endangered crocodilian (Platt et al. 2002. Nat. Hist. Bull. Siam. 
Soc. 50:7–14), or while attempting to record images of unrelated 
fauna in the same region. 

We thank Will Selman for helpful discussion with preparation 
of the manuscript.

RUTH M. ELSEY (e-mail: relsey@wlf.la.gov), SAMANTHA COLLINS, 
JAMES WHITAKER, and WILLIAM STRONG, Louisiana Department of 
Wildlife and Fisheries, Rockefeller Wildlife Refuge, 5476 Grand Chenier 
Highway, Grand Chenier, Louisiana 70643, USA.

ALLIGATOR MISSISSIPPIENSIS (American Alligator). DIET. 
American Alligators are opportunistic predators and their diet 
has been studied extensively (Elsey et al. 1992. Proc. Annu. Conf. 
Southeast. Assoc. Fish Wildl. Agencies 46:57–66, and references 
therein and below). Composition of Alligator mississippiensis 
diet often varies due to geographic variation in prey availability 
(Neill 1971. The Last of the Ruling Reptiles. Alligators, Croco-
diles, and their Kin. Columbia University Press, New York. 486 
pp.; Gabrey 2010. Herpetol. Conserv. Biol. 5:241–250). Addition-
ally, differential digestion rates can lead to under-representation 
of soft-bodied prey items or over-representation of materials re-
sistant to digestion (Jackson et al. 1974. J. Herpetol. 8:378–381; 
Garnett 1985. J. Herpetol. 19:303–304; Delany and Abercrombie 
1986. J. Wildl. Manage. 50:348–353; Platt et al. 1990. Northeast 
Gulf Sci. 11:123–130). We herein report on a prey item for A. mis-
sissippiensis which to our knowledge has not previously been 
reported.

As part of an unpublished investigation on cannibalism in 
A. mississippiensis, we examined stomachs from 685 hunter-
harvested A. mississippiensis from two sites in coastal Louisiana. 
Most specimens were adults. The site in southeast Louisiana 
was the state-owned Salvador Wildlife Management Area in St. 
Charles Parish (ca. 12,140 ha fresh marsh habitat), from which 
400 stomachs were examined from A. mississippiensis harvested 
in July 1994, with total lengths of 1.22–3.05 m. The southwest 
Louisiana site was privately owned wetlands in Cameron Parish 
(ca. 9320 ha of intermediate/brackish salinity marsh), from 
which 285 stomachs were collected in September 1994, with total 
lengths of 1.50–3.53 m). 

Two stomachs from A. mississippiensis of unknown sex from 
the Cameron Parish site contained parts of Plestiodon fasciatus 
(Common Five-lined Skinks). The smaller A. mississippiensis 
(1.73 m) had parts of at least one P. fasciatus in its stomach, as 
well as vegetation, five roundworms, and a shotgun shell hull. 
The stomach contents of the larger A. mississippiensis (2.16 m) 
included remains of at least two P. fasciatus, Callinectes sapidus 
(Blue Crab), vegetation, a few roundworms, two shotgun shell 
hulls, and a bullet. To our knowledge, P. fasciatus has not been 
reported as prey for A. mississippiensis despite numerous studies 
examining hundreds of stomachs in Louisiana (Giles and Childs 
1949. J. Wildl. Mgmt. 13:16–28, N = 318 stomachs; Valentine et al. 
1972. J. Wildl. Mgmt. 36:809–815, N = 413 specimens; McNease 
and Joanen 1977. Proc. Annu. Conf. Southeast. Assoc. Fish Wildl. 
Agencies 31:36–40, N = 314 stomachs; Sloan 1987. A food habit 
study of adult alligators from Marsh Island Wildlife Refuge, 
Louisiana, unpublished report, 321 samples; Gabrey 2010, op. cit., 
N = 553 specimens) and Florida (Delany and Abercrombie 1986, 
op. cit., 350 specimens; Barr 1997. PhD Dissertation, Univeristy of 
Miami, Florida; N = 635 specimens; and Delany et al. 1999. Proc. 
Annu. Conf. Southeast. Assoc. Fish Wildl. Agencies 53:375–389 N 
= 219 samples). For additional studies see review by Wolfe et al. 
1987 (Northeast Gulf Sci. 9:1–8). 

Kellogg (1929, U.S. Dept. Agric. Tech. Bull. 147:1–36) noted 
one “little ground lizard” (then Leiolopisma laterale, now Little 
Brown Skink Scincella lateralis) in one of 157 A. mississippiensis 
stomachs evaluated, all but twelve of which were obtained in 
Cameron and Vermilion parishes in southwest Louisiana. Two 
subadult Crocodylus porosus (Salt-water Crocodile) contained 
“Scinicidae” in their stomach contents (Taylor 1979. Aust. Wildl. 
Res. 6:347–359). Neill (1971, op. cit.) noted that lizard species 
found within the range of A. mississippiensis are not aquatic 
and enter the water only accidentally or in predator avoidance, 
and thus suggested that little significance can be attached 
to the few records of lizards in A. mississippiensis stomachs. 
Alternatively, skinks are small, soft-bodied, and likely rapidly 
digested, and could be less detectable and easily overlooked 
in A. mississippiensis food habit analyses. It is of interest that 
to our knowledge this prey species has not previously been 
reported for A. mississippiensis considering how well studied 
this topic is within the species, and we recovered two instances 
of A. mississippiensis having consumed at least three P. fasciatus 
from the same wetlands. It has also recently been reported that S. 
lateralis exhibits commensal nesting in A. mississippiensis nests 
(Elsey et al. 2013. Herpetol. Rev. 44:659–660), which may provide 
opportunity for this species to fall prey to A. mississippiensis. 
However, most small bodied skinks are likely not energetically 
advantageous as a prey item, perhaps leading this taxa to be 
rarely (and possibly only opportunistically) consumed by A. 
mississippiensis and other large adult crocodilians. 

RUTH M. ELSEY (e-mail: relsey@wlf.la.gov) and WILL SELMAN, Loui-
siana Department of Wildlife and Fisheries, 5476 Grand Chenier Highway, 
Grand Chenier, Louisiana 70643, USA. 

PALEOSUCHUS SPP. (Dwarf Caiman) and OSTEOLAEMUS 
SPP. (Dwarf Crocodile). DEFENSE MECHANISMS. Collectively, 
the 27 extant species (reviewed in Grigg and Kirshner 2015. 
The Crocodylian Family Tree. In Biology and Evolution of 
Crocodylians, pp 43–79. CSIRO Publishing, Victoria, Australia) of 
the order Crocodylia are members of nine genera and, despite 
this diversity, are characterized as being generally aquatic and 
having a relatively conserved body plan (Brochu 2003. Annu. Rev. 
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Earth Plan. Sci. 31:357–397). Defense mechanisms traditionally 
associated with this group include aggression (biting and tail 
thrashing), running or sliding away, swimming, submergence, 
and threat displays like gaping, lunging, jaw-clapping, head 
slaps, hissing and other vocalizations. The relatively large adult 
size of most crocodilians also serves as a deterrent for many 
potential predators (Webb and Messel 1977. Aust. Wildl. Res. 
4:311–319). For the most part, these defensive strategies rely on 
either large body size or close proximity to water for refuge. Two 
crocodilian genera—the New World Paleosuchus (Dwarf Caiman) 
and the Old World Osteolaemus (Dwarf Crocodiles)—include the 
smallest, most terrestrial species in the order Crocodylia. 

Paleosuchus spp. are native to the northern countries of 
South America, and as far south as northern Paraguay where 
they are found in or near forested streams, although often they 
inhabit densely forested areas where very little standing water is 
permanently available (Magnusson 1989. In Hall and Bryant [eds.], 
Crocodiles: Their Ecology, Management, and Conservation, pp. 
101–109. IUCN Publications, Gland, Switzerland). Osteolaemus 
spp. are distributed throughout West and Central Africa where 
they inhabit a wide variety of wetland habitats including terra 
firma, seasonally inundated and mangrove forests, emergent 
grass and papyrus swamps, and even gallery forests in wooded 
savannah zones (Waitkuwait 1989. In Hall and Bryant [eds.], 
Crocodiles: Their Ecology, Management, and Conservation, pp. 
260–275. IUCN Publications, Gland, Switzerland; Luiselli, et al. 
1999. J. Zool. 247:127–131; Riley and Huchzermeyer 1999. Copeia 
1999:313–320; Eaton et al. 2009. Mol. Phylogen. Evol. 50:496–506).

We had the opportunity to observe, interact with, and handle 
hundreds of wild Paleosuchus spp. and Osteolaemus spp., during 
which time we observed that, while these species exhibit the 
same suite of defense mechanisms as other crocodilians, in many 
cases they employed alternative defense strategies that have 
not been formally described in crocodilians. Here, we describe 
two unique behaviors employed by adults of these species and 
discuss hypotheses to be tested for the adaptive advantage of 
each.

When encountered in the wild, P. trigonatus often remained 
completely motionless allowing close approach and were 
relatively easy to capture both in shallow streambeds and on 
land. When seized by the back of the neck, captured individuals, 
both in the wild and in captivity, typically forcefully lifted their 
heads up and back pinching one’s hand between the nuchal 
scutes. This also appears to link the scutes forming a continuous, 
less penetrable nuchal shield. Paleosuchus palpebrosus, which is 
smaller and may be less terrestrial than P. trigonatus, exhibited 
a similar cryptic motionless behavior. However, while also 
exhibiting the neck-clasping behavior once molested (MM and 
CW, pers. obs.), they often made themselves very rigid followed 
by sudden and violent torsion or writhing movements (R. Botero-
Arias, pers. comm.). We observed these behavioral phenomena 
in wild Paleosuchus spp. near the Rio Orosa in Madre Selva, Peru 
(March 2003), in the Rio Volta area, Province of São Paulo in 
central Brazil (November 2014), and in captive specimens at the 
St. Augustine Alligator Farm (St. Augustine, Florida, USA), Ellen 
Trout Zoo (Lufkin, Texas, USA), Dallas Zoo (Dallas, Texas, USA), 
and in the private collection of M. Merchant. 

Perhaps more pronounced than in Paleosuchus spp., 
Osteolaemus spp. encountered in the wild most often remained 
completely motionless allowing close approach and were also 
relatively easy to capture. Exceptions to this were individuals at 
sites where crocodiles are heavily hunted, and individuals still at 

the entrance of their burrows, which typically retreated back into 
the burrow more rapidly at sign of danger. Captured individuals, 
either upon being seized by the back of the neck or after a locking 
cable snare is tightened around their neck, typically remained 
quiet and still, exhibiting virtually no response until, and 
sometimes even after, being dragged or lifted off the ground. Their 
reactions included writhing or torsion maneuvers and becoming 
rigid which, when the animal was lifted off the ground, resulted 
in them curling their bodies laterally into rigid semi-circles. 
We observed these mechanisms in wild Osteolaemus spp. from 
sites throughout the entire natural range of the genus, including 
in Democratic Republic of Congo, Congo, Gabon, Ghana, Cote 
d¹Ivoire, Senegal and Gambia, during multiple years of fieldwork 
(2004–2014) and during all seasons of the year (MHS, pers. obs. 
and M. J. Eaton, pers. comm.). No Osteolaemus individuals have, 
as yet, been observed performing the neck clasping behavior 
described above for Paleosuchus.

Although the genera Paleosuchus and Osteolaemus are in 
different families (Alligatoridae vs. Crocodylidae, respectively) 
and are distributed on two different continents (South America 
and Africa, respectively), they exhibit a remarkable amount of 
anatomical, ecological, and behavioral similarity. Dwarf caiman 
(Paleosuchus spp.) and dwarf crocodiles (Osteolaemus spp.) 
are the smallest extant members of the Crocodylia (Medem 
1981. In Los Crocodylia de Sur América. Vol I. Colciencias, 
Bogotá, Colombia; Riley and Huchzermeyer 1999. Copeia 
1999:313–320). They are seemingly more terrestrial year round 
than other crocodilians, perhaps reflecting terrestrial food 
abundance and/or seasonal availability of inundated habitats 
in these forested wetlands (Magnusson 1989, op. cit.) Both are 
markedly nocturnal and semi-fossorial, making extensive use 
of excavated dens or burrows during the day and as defensive 
retreats at night. They have large, more dorsally positioned eyes 
with bony palpebral coverings and have heavily armored skin, 
including substantial dorsal scutes, significantly ossified ventral 
surfaces, high, pointed nuchal scutes with very sharp central 
keels, enlarged and pointed post-occipital scales, and abundant 
accessory keeled scales on the neck (Brazaitis 1974. Zoologica 
58:59–101; Brazaitis 1989. In Hall and Bryant [eds.], Crocodiles: 
Their Ecology, Management, and Conservation, pp. 17–43. IUCN 
Publications, Gland, Switzerland). The keeled scales, unlike in 

Fig. 1. The dark coloration of an adult Osteolaemus tetraspis allows 
for camouflage against the forest floor. 
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other crocodilian genera, can be abrasive to human hands during 
capture. These traits might reflect adaptations to their forested 
habitat preference, terrestrial activity, nocturnal lifestyles, and 
diminutive statures.

The principal defensive mechanism for both genera seems 
to be morphological, including color/pattern crypsis and their 
heavily ossified skins. Adults in both species groups are typically 
dark in coloration, matching the low-light conditions beneath 
the forest canopy and blending well with the leaf litter that covers 
the floor of both the aquatic and terrestrial portions of their 
habitat, while juveniles typically display more disruptive color 
patterns (Fig. 1). However, the small body sizes of Paleosuchus 
and Osteolaemus correlate with weaker bite forces than other 
crocodilians (Erickson et al. 2012. PLoS ONE 7:e31781) and they 
are typically slower when fleeing, often relying on short hops 
when on land, and swimming only short distances when in the 
water (MHS, pers. obs.). These relative deficiencies may result in 
reduced abilities to protect themselves against predators using 
conventional crocodilian defense mechanisms, and may have 
favored the evolution of alternate strategies. 

The terrestrial nature and small body size of these crocodilians 
increase their exposure to a set of terrestrial predators that 
other (adult) crocodilians might not encounter frequently. 
Somaweera et al. (2013. Herpetol. Monog. 27:23–51) provided 
a comprehensive review of predation events on crocodilians. 
Published predation records on adult Paleosuchus included 
Yellow and Green Anacondas (Eunectes notaeus and E. murinus), 
and Jaguars (Panthera onca), and for adult Osteolaemus included 
the African Rock Python (Python sebae, L. Makaga and C. Orbell, 
pers. comm) and the Leopard (Panthera pardus, Henschel et al. 
2005. Afr. J. Ecol. 43:21–28). Several other ecological equivalents 
of these predators, e.g., constricting snakes (Boa constrictor), 
cats (Puma concolor, Panthera leo, Leopardus pardalis, Caracal 
aurata), hyenas (Crocuta spp. and Hyaena spp.), and otters (Aonyx 
spp., Lontra spp., Pteronura spp., and Lutra spp.) were recorded 
preying upon other crocodilian species within the distribution 
of Paleosuchus and Osteolaemus (e.g., Caiman spp., Crocodylus 
spp., and Mecistops spp.; Ribas et al. 2012. Stud. Neotrop. Fauna 
Environ. 47:19–23; Somaweera et al., op. cit.), and we consider it 
likely these same species are potential predators of dwarf caiman 
and dwarf crocodiles where they are sympatric. 

We postulate that the several convergent behaviors exhibited 
by these crocodilians suggest that large snakes of the genera 
Eunectes, Boa, and Python are among the more important 
predators of adult Paleosuchus and Osteolaemus. For example, 
immobility may decrease the probability of encounters with these 
large snake predators, which are also largely stationary ambush 
hunters. Although not yet quantified, our experience suggests 
that these dwarf crocodilians have a much more impressive 
capacity for becoming rigid than similarly-sized individuals of 
other crocodilian species (MM and MHS, pers. obs.). It may be 
that this enhanced capacity to become rigid, in combination with 
their impressive dorsal armor, helps them resist the pressure of 
constriction. Or, for individuals encountered by snakes in their 
burrows, their ability to make themselves rigid and inflexible 
may enable them to lock themselves against burrow walls 
preventing the snakes from coiling or pulling them out of the 
burrows for constriction—a behavior commonly employed by 
heavily armored and crevice-dwelling lizards (Cooper et al. 1999. 
Ethology 105:687–700; Cooper et al. 2000. Herpetologica 56:394–
401; Broeckhoven et al. 2015. J. Anim. Ecol. 84:1213–1221).

The more interesting comparison, however, is not the 
behavioral and anatomical convergence, but rather potential 
drivers of the divergent defensive behaviors displayed when 
crypsis fails. For example, jaguars seize their caiman prey by 
the neck, and the unique defensive behavior described above 
for Paleosuchus spp. may be a method of pinching the heavy, 
interlocking nuchal scutes (Fig. 2) together. This might startle the 
jaguar, causing it to release its bite long enough for the caiman to 
escape and/or to protect the spinal column against damage from 
the bite. Jaguars have the most robust canine teeth relative to size 
among felids, an adaptation that allows them to pierce hard prey 
substances like tortoise shells and cranial casings (Meachen-
Samuels and van Valkenburgh 2009. Biol. J. Linn. Soc. 96:784–799). 
Although caiman (Caiman spp. and Melanosuchus niger) make 
up significant portions of jaguar diet in some places (Cavalcanti 
and Gese 2010. J. Mammal. 91:722–736; Da Silveira et al. 2010. 
J. Herpetol. 44:418–424), these larger caiman are most often 
taken by pouncing from tree perches or steep banks directly in 
deep water of flooded forests (e.g., Mamirua, Brazil; P. Henschel, 
pers. comm.) or as they are found in mass concentrations during 
the dry season (e.g., Pantanal of Brazil, Bolivia, and Paraguay, 
and the Llanos of Venezuela and Colombia). In these instances, 
simply being aquatic and protection in numbers are seemingly 
adequate defenses, perhaps explaining why Caiman spp. and 
M. niger have not evolved a similar defense mechanism as 
Paleosuchus. In contrast, jaguars would almost exclusively 
encounter Paleosuchus spp. on land or in very shallow flooded/
aquatic habitats and a lack of defense mechanisms would leave 
dwarf caiman more vulnerable. Smaller cats in these ecosystems 
(e.g., Puma yagouaroundi, Leopardus wiedii, and L. pardalis) 
are highly specialized feeders on small mammals, birds, and 
small reptiles, and have never been recorded predating adult 
crocodilians, or other prey of similar size, and are likely not 
capable.

Presumably, leopards would attack Osteolaemus in a similar 
manner, begging the question why dwarf crocodiles do not react 
similarly given that they have similar nuchal and dorsal armor 
and are similarly exposed. There are very few confirmed records 
of leopards preying on dwarf crocodiles, or other crocodilian 
species, and crocodiles are likely not important prey items 
(P. Henschel, pers. comm.). For example, only two crocodile 
remains, both Osteolaemus, were found in 850 leopard scats 

Fig. 2. Enlarged nuchal scutes of Paleosuchus trigonatus, proposed to 
be used for a pinch response to discourage predation.
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analyzed across five sites in the Congo forest landscape (Hart 
et al. 1996. Afr. J. Ecol. 34:364–379; Ososky 1998. Masters Thesis, 
Northern Illinois University, DeKalb. 56 pp.; Ray and Sunquist 
2001. Oecologia 127:395–408; Henschel et al. 2005. Afr. J. Ecol. 
43:21–28; Henschel et al. 2011. J. Zool. 285:11–20). These studies 
reported fewer than five other occurrences of leopard predation 
on reptiles and it may simply be that leopard dentition and 
cranial musculature are not equipped for reptilian prey 
(Meachen-Samuels and van Valkenburgh, op. cit.). The only 
other forest-dwelling cat in this system, the African Golden Cat, 
is a highly specialized forager on small mammals, birds, and 
small reptiles, and is not known to predate adult crocodilians, or 
prey of similar size, and is likely not capable.

Direct observation of predation events on Paleosuchus 
and Osteolaemus is difficult, as evidenced by the paucity of 
observations both in the literature and as anecdotes from field 
researchers. As a result, the data do not yet exist to evaluate the 
relative importance of specific predators in driving behavioral 
development. Although the difference in felid predation 
pressure acting on these ecologically convergent genera seems 
clear, the degree to which this specific force is driving divergent 
behavioral adaptations is yet to be empirically tested. That being 
said, teasing apart the defensive, energetic, and reproductive 
benefits of these morphological and behavioral characters to 
evaluate their independent impacts on the evolution of these 
species will also undoubtedly present a challenge—if these traits 
even confer such an advantage (e.g., Gould and Lewontin 1979. 
Proc. Roy. Soc. Lond. B 205:581–598). For example, pronounced 
head raising is often a submissive behavior seen in intraspecific 
interactions in crocodilians (Senter 2008. J. Herpetol. 42:354–
360) and Paleosuchus may just be applying it as an anti-
predatory response. Alhough we believe our speculations on 
convergence and divergence in dwarf crocodilian defensive 
behavior have merit, these remain to be tested.

Our research was supported by a McNeese State University 
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efforts in the field, and the St. Augustine Alligator Farm 
for allowing MM to work with animals while conducting 
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de la Recherche Scientifique et Technologique (N°AR0024/09/
MENESRI/CENAREST/CG/CST/CSAR) and the Agence 
National des Parcs Nationaux, and Cote d’Ivoire’s DGRSIT 
(N°304/MESRS/DGRIST/tm) and the Office Ivorien des Parcs et 
Reserves. We thank W. E. Magnusson, L. Fitzgerald, K. Vliet, P. 
Henschel, and two anonymous reviewers for reviewing a draft 
of this manuscript. The techniques used to capture and handle 
animals were approved by the McNeese State University Animal 
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SQUAMATA — LIZARDS
 

AMEIVA AMEIVA (Giant Ameiva). PREDATION. Lizards are a 
food source for many bird species in neotropical forests. Ameiva 
ameiva is a diurnal lizard occurring in most of tropical and 
subtropical South America, east of the Andes extending north 
to Panamá. In Brazil, it is one of the most conspicuous members 
of lizard assemblages (Sales et al. 2011. Phyllomedusa 10:165–
176), inhabiting several ecosystems from semi-arid regions to 
wet lowland forests, and even habitats that are disturbed by 
human activity. Trigisoma lineatum (Rufescent Tiger Heron) 
inhabits the banks of rivers, feeding on fish, amphibians and 
reptiles (Beltzer 1990. Stud. Neotrop. Fauna E 25:93–96; Briso et 
al. 2014. Herpetol. Notes 7:731–732). During an avifaunal survey 
conducted on 17 January 2013, we observed an adult T. lineatum 
preying upon an adult A. ameiva (Fig. 1). The observation took 
place in the Araras Pantanal Eco Lodge in the municipality 
of Poconé, Mato Grosso state, Central Brazil (16.287041°S, 
56.636676°W; WGS 84). For approximately fifteen minutes 
the bird pecked and pressed on the lizard while it was on the 
ground, during which time the lizard apparently died. The bird 
then swallowed the lizard entirely, head first. The individuals 
were not collected. To our knowledge, this is the first report of 
predation on A. ameiva by T. lineatum.

We thank Fernão Prado for providing the photograph and 
details of the predation event. ATM thanks Coordenação de 
Aperfeiçoamento Pessoal de Nível Superior (CAPES) for the 
scholarships.

ALEXANDER T. MÔNICO, Laboratório de Ecologia de Anfíbios e 
Répteis, Universidade Vila Velha, CEP: 29102-770, Vila Velha, Espírito San-
to, Brazil (email: alexandermonico@hotmail.com); ALINE P. VALADARES 
KOSKI, Instituto de Ciências Biológicas, Políticas e Sociais “Dom Vasco 
Fernandes Coutinho”, IVAFEC-ES, CEP: 29.120-610, Vila Velha, ES, Brazil 
(e-mail: alinevaladaresk@gmail.com); DIOGO A. KOSKI, Instituto de 
Ciências Biológicas, Políticas e Sociais “Dom Vasco Fernandes Coutinho,” 
IVAFEC-ES, CEP 29.120-610, Vila Velha, ES, Brazil (e-mail: diogokoski@
gmail.com).

Fig. 1. A Rufescent Tiger-heron (Trigisoma lineatum) holding an 
Ameiva ameiva in its beak in the municipality of Poconé, Mato 
Grosso state, central Brazil.
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AMEIVULA NATIVO (Linhare’s Lizard) and TROPIDURUS 
TORQUATUS (Amazon Lava Lizard). PREDATION. Ameivula 
nativo is an endemic lizard that occurs only in the restingas of 
Espírito Santo and Bahia States in Brazil (Menezes and Rocha 
2013. North-western J. Zool. 9:337–344). Tropidurus torquatus 
is distributed throughout Brazil, eastern Bolívia and northern 
Argentina (Concistré 2012. Masters Dissertation. Universidade 
de São Paulo, São Paulo). The Guira Cuckoo, Guira guira (Fig. 
1A; Cuculidae), occurs from central Brazil through Bolivia, 
Paraguay, Uruguray and Argentina, where it feeds mainly on 
small arthropods but also consumes small reptiles (Sick 1997. 
Ornitologia Brasileira. Editora Nova Fronteira, Rio de Janeiro, 
Rio de Janeiro. 862 pp.). Here we report the first observations of 
predation on A. nativo and T. torquatus by G. guira.

In June 2009, at the Rodovia do Sol (ES-060), a road-killed 
individual of G. guira (Fig. 1D) was collected at kilometer 54 
(20.65ºS, 40.55°W, WGS 84; 36 m elev.), in a restinga area (coastal 
sand plains) of Guarapari Municipality, Espírito Santo state, in 
southeastern Brazil. Five partially digested subadult to adult 
lizards were found within its stomach: three A. nativo and two 
T. torquatus (Figs. 1B–E). The bird specimen (MBML 7679) and 
its stomach contents were deposited at the Bird Collection of the 
Prof. Mello Leitão Biology Museum. 

This was the first record of predation on A. nativo by G. guira. 
Ameivula nativo, although abundant in the area, is an endangered 
species in Brazil (Almeida et al. 2007. In Passamani and Mendes 
[eds.], Livro de Espécies Ameaçadas de Extinção no Espírito 
Santo, pp. 65–75. IPEMA, Vitória, Espírito Santo). The presence 
of three A. nativo individuals inside the stomach of a single G. 
guira individual may indicate that the impact of these birds on 
the A. nativo populations could be relevant to its conservation. 
Tropidurus torquatus is a common prey item of medium-sized 
birds (Rocha and Vrcibradic 1998. Ciências y Cultura 50:364–368), 
and thus may be a regular prey item of G. guira, as suggested by 
Koski and Merçon (2015. Herpetol. Notes 8:35–37). 

We thank Dr. MRT (USP) for helpful comments and 
suggestions on first drafts of this manuscript. We also thank the 
Instituto Nacional da Mata Atlântica for providing logistic support 
during laboratory analyses, and Rodosol staff for collecting and 
providing the bird specimen. JNS and TSS received funding from 
Conselho Nacional de Desenvolvimento Científico e Tecnológico 
(CNPq; scholarships PCI-DC and PCI-DA, respectively).
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josniltonsilva@gmail.com); THIAGO SILVA-SOARES, Universidade do 
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Laboratório de Herpetologia, Quinta da Boa Vista, s/n, São Cristovão, CEP 
20940-040, Rio de Janeiro, Rio de Janeiro, Brazil (e-mail: thiagosilvasoares@
hotmail.com); CRISTIANO SCHETINI DE AZEVEDO, Universidade Federal 
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ANOLIS CAROLINENSIS (Green Anole). DIET and PERCH SITE. 
Green Anoles prefer dense vegetation in open areas (Dundee 
and Rossman 1989. The Amphibians and Reptiles of Louisiana. 
Louisiana State University Press, Baton Rouge, Louisiana. 300 pp.). 
Schaefer et al. 2009 (Southeast. Nat. 8:63–76) found that greater 
shrub density corresponded with higher anole populations by 
providing more perch sites, increased food resources, and greater 
concealment from predators. In this note, we report Anolis 
carolinensis preying upon an indigenous Repipta taurus (Horned 
Assassin Bug) in East Texas within the body of the leaf of the 
carnivorous plant, Sarracenia alata (Yellow Trumpets). 

At 1130 h on 1 April 2016, we observed an adult female 
A. carolinensis in an East Texas hillside bog (31.071403°N, 
94.275728°W, WGS 84; 76 m elev.). The trumpet-shaped leaf of 
the pitcher plant (S. alta) was destructively peeled back to reveal 
the anole (Fig. 1). This anole was ca. 20 cm above the ground 
inside the leaf of the yellow trumpet, facing up, snout facing 
towards the opening of the leaf, with the tail downward into the 
narrow part of the pitcher. The lizard had already captured the 
R. taurus. In earlier work on the contents of pitcher plant prey 
items, two different pitchers contained the skeletal remains of 
A. carolinensis, oriented in an identical manner in the leaf. The 
significance of both the skeletal and live A. carolinensis is not 
clear. It may be that the pitcher plant leaf provides concealment 
from predators and the anole takes advantage of the insect-
attracting nectar glands, found on the interior portion of the leaf, 
to lure prey. The presence of both a live prey capturing adult and 
skeletonized A. carolinensis warrants further investigation on 
how anoles utilize the leaves of pitcher plants. We thank Daniel 
Bennett for kindly identifying the species of Repipta.

Fig. 1. Anolis carolinensis consuming Repipta taurus while perched 
inside of a Sarracenia alta leaf.

Fig. 1. A) Guira Cuckoo (Guira guira) and the lizards (B) Tropidurus 
torquatus and (C) Ameivula nativo from the Restingas area of Paulo 
Cesar Vinha State Park. D–E) Stomach contents of the collected G. 
guira. 
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ANOLIS NEBULOSUS (Clouded Anole). LIFE EXPECTANCY. 
Mortality and body size in lizards of the genus Anolis have been 
well-studied (Losos 2009. Lizards in an Evolutionary Tree. Ecol-
ogy and Adaptive Radiation of Anoles. University of California 
Press, Berkeley. 527 pp.). A study on the coast of Jalisco, Mexico 
suggested that female A. nebulosus do not survive to the second 
reproductive season, based on capture-recapture data, although 
data on males was not available (Ramírez-Bautista and Vitt 1997. 
Herpetologica 53:423–431). The study also suggested that males 
reached sexual maturity at 7 months of age (at snout–vent length 
[SVL] = 32 mm) and females at 9 months of age (SVL = 35 mm). 
It follows that females would die before the age of 21 months (9 
months at the first reproductive season + 12 months to the next 
one). Here we report survivorship data for A. nebulosus at two 
sites in Mexico, shedding some doubt on the idea that females 
are annual species.

We studied A. nebulosus at the Chamela Biological Station in 
Jalisco, Mexico (19.4966°N, 105.0405°W, WGS 84; elev. 78 m); and 
on San Agustin Island (19.5347°N, 105.0883°W, WGS 84; elev. 15 
m), situated 5 km from Chamela Biological Station. We measured 
mortality rate in both anole populations every two months, from 
October 2010 to September 2012 (ten samples in total per site). 
For this we established three quadrants (20 × 20 m), and we 
marked individuals by toe clipping. We calculated the mortality 
rate for each site by using the software Mark®.

We marked 60 males and 40 females on the mainland, of 
which only 15% and 7.5% were recaptured, respectively. On 
average, the monthly rate of recapture for continental males 
and females was 0.048 and 0.022, respectively. We recaptured 
two males (3.3% of all males marked) on four occasions over 9 
months (October 2010 to June 2011). The body sizes (SVL) for 
these two lizards during the first capture were 25.5 mm and 29 
mm, respectively, whereas their size at last capture was 35 mm 
and 38 mm respectively, meaning that the first lizard grew 9.5 
mm and the second lizard grew 9 mm. The largest body size 
recorded in males was 41.2 mm. One female grew 8 mm from 
February 2010 (first capture, SVL = 25 mm) to September 2011 
(SVL = 33 mm); she had not reached maturity based on size. The 
largest body size registered in females was 40.4 mm.

We marked 157 males and 159 females on the island, but we 
recaptured only 33.8% and 26.1% individuals, respectively. On 
average, the monthly recapture rate for insular males and females 
was 0.098 and 0.094, respectively. In contrast with the mainland, 
8.2% and 4.4% of insular males and females were recaptured on 
more than four occasions (over a 9-month period). We recorded 
two males (1.2% of males marked), which were recaptured on 10 
occasions (over 21 months; October 2010 to June 2012). In both 
cases, their body size at first capture was 37 mm (at reproductive 
stage), whereas at their SVLs were 50.5 mm and 53.2 mm at their 
last capture. The largest body size recorded in males was 55.4 mm 
SVL. We also recaptured two females (1.2% of females marked) on 
10 occasions over a 21-month period (December 2010 to August 
2012). Both females were at reproductive stage (37.6 mm and 
37 mm SVL) during their first capture, whereas during their last 
capture they were 47.1 mm and 49 mm, respectively. The highest 
body size recorded for insular females was 51.1 mm SVL. We 
found no significant differences in mortality rate between sites 
(unpubl. data). However, a detailed analysis of our data shows 

some differences between sites in lifespan and maximum body 
size reached by the individuals. Growth rate was higher in males 
(0.066 mm/d) than females (0.049) from the island and from the 
mainland (males = 0.036, females = 0.022) (unpubl. data), and 
body sizes were higher on the island.

Our findings suggest that at least some lizards in both the 
island and the mainland populations can live for > 1 yr, and can 
have more than one reproductive event during their lifetime. In 
particular, our results from the island indicated that A. nebulosus 
might not be an annual species and might live > 20 months, 
allowing at least two reproductive events. 

We thank Posgrado en Ciencias Biologicas, UNAM, the 
Estación de Biología Chamela, and Katherine Renton.
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ANOLIS ROQUET (Martinique’s Anole). COLORATION. Anolis 
roquet specimens from coastal habitats along the northeast 
of Martinique are classically referred to as A. roquet majoigris 
(Lazell 1972. Bull. Mus. Comp. Zool. Harvard 143:1–115) and in 
more recent work considered to represent an eastern littoral 
ecotype of A. roquet (Thorpe et al. 2012. Mol. Ecol. 21:5299–5308). 
Lazell (1972, op. cit.) reported that this form tends to exhibit a 
grey-green to brown base coloration with males being noted to 
occasionally exhibit whitish blotches on the head and anterior 
trunk (Fig. 1A), while females are said to lack white patches 
altogether (Fig. 1B). 

On 5 December 2015, on the coast between Sainte-Marie and 
Le Marigot, Martinique, an adult female A. roquet with aberrant 

Fig. 1. Images of (A) male and (B) female Anolis roquet majoigris with 
typical coloration.
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coloration was captured (Fig. 2A). The individual had a mottled 
brown base coloration, with white patches concentrated toward 
the anterior. These white patches predominated the surface 
of the head, neck and anterior trunk, and contained scales of 
normal appearance, although devoid of any pigmentation 
(Figs. 2B, C). Over the course of photographing this individual, 
her base coloration darkened from that when she was first 
observed, however no color change was observed in the white 
areas. Although limited amounts of whitish blotches on the 
head have been noted in males of this form, it was previously 
unknown in females. Further, to the best of our knowledge, the 
extent of hypopigmentation, or partial leucism, observed in 
this individual does not appear to be documented previously 
in A. roquet.

Fieldwork associated with this note was funded by National 
Science Foundation grants IOS 1354620 and 1354289 (to 
Jonathan B. Losos and Thomas J. Roberts, respectively) and 
performed under Direction de l’Environment de l’Aménagement 
et du Logement de la Marinique permit Nº201507-0015. 
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ASPIDOSCELIS GULARIS (Texas Spotted Whiptail/Common 
Spotted Whiptail). SCAVENGING. Like the rest of the Aspidoscelis 
genus, the diet of A. gularis consists primarily of small arthropods, 
including insects such as termites, grasshoppers, crickets, moth 
larvae, beetles and ants, and arachnids such as spiders and 
scorpions (Leavitt and Leavitt 2009. In Jones and Lovich [eds.], 
Lizards of the American Southwest, pp. 346–349. Rio Nuevo 
Publishers, Tucson, Arizona). As it grows, A. gularis consumes 
a wider variety of arthropod prey, but eats more grasshoppers 
when this prey item is in abundance (Lemos-Espinal and Smith 
2008. Anfibios y Reptiles del Estado de Coahuila, Mexico. UNAM. 

Mexico D.F.). Here we record an observation of scavenging 
behavior of A. gularis on a dead ant, Atta mexicana. 

At 1242 h on 11 June 2016, we observed an A. gularis foraging 
2.15 km NE of the junction of Mexican Highway 57, at the slopes 
of Cerro Gordo in the locality of La Esperanza in the municipality 
of Villa de Zaragoza, San Luis Potosí, Mexico (21.97811°N, 
100.79841°W, WGS 84; 1877 m elev.). The lizard, which was 2 
m from us, noticed our presence but continued foraging while 
maintaining a safe distance. The locality was dominated by 
patches of Bilberry Cactus (Myrtillocactus geometrizans); the 
substrate was humid due to recent rains but held a temperature 
of 36°C. While foraging, the lizard discovered the carcass of a 
reproductive male ant, Atta mexicana, which was part of the 
nocturnal reproductive swarm that we observed the night 
before, in response to the rainy season. The lizard began picking 
up, shaking and biting pieces off the corpse. However, it became 
aware of our presence and abandoned the carcass, quickly 
fleeing to nearby bushes. 

This opportunistic behavior is relevant due to the nature of 
the lizard and the season it was recorded in. Whiptail lizards are 
active foragers, consuming live prey including the rapid pursuit 
of fast-moving species. June is part of the rainy season at this 
locality, a time of great abundance of arthropods. Although 
many insect prey present a challenge for A. gularis to capture 
(e.g., grasshoppers, moths, and some small wasps), many others 
like beetles and ants are fairly easy to capture for this remarkably 
fast lizard. It is possible that dead or dying reproductive ants, 
appearing in the morning after their nocturnal swarm, provide 
an important source of energy for A. gularis. 

DANIEL MONTOYA FERRER (e-mail: daniel.tapaja@gmail.com) and 
DAVID LAZCANO, Universidad Autónoma de Nuevo León, Facultad de 
Ciencias Biológicas, Laboratorio de Herpetología, Apartado Postal 513, 
San Nicolás de los Garza, Nuevo León, C.P. 66450, México (e-mail: iman-
todes52@hotmail.com).

ASPIDOSCELIS SEXLINEATA (Six-lined Racerunner). 
SYMBIOSIS. On 14 July 2014, in Okaloosa County, Florida, 
USA, a leaf-cutting bee (Megachilidae) was observed entering a 
sandy burrow that had been constructed and actively used by an 
adult Aspidoscelis sexlineata as recently as 10 July. Prior to this 
observation, leaf-cutting bees were observed actively cutting 
leaves and constructing nest cells in other cavities nearby, but 
this was the first cavity used by the bees that was created by 
another animal. After recognizing this, we continued to watch 
the bee return six additional times with curled leaf cuttings. The 
bee only remained in the burrow for a few seconds before exiting 
and flying out of the burrow without pausing at the entrance. 
It was difficult to track exactly where the bee was going for the 
cuttings, but we did locate a Common Persimmon (Diospyros 
virginiana) in the general direction of travel that had many 
freshly cut leaves. We continued to monitor the burrow following 
these observations but never documented the return of the 
lizard. The opening of the burrow eventually closed, presumably 
due to lack of maintenance following rain events. We made no 
attempt to determine if adult bees successfully emerged the 
following spring.

The use of burrows excavated by other species by A. sexlineata, 
including the Gopher Tortoise (Gopherus polyphemus) (Alexy 
et al. 2003. Wildl. Soc. Bull. 31:1240–1243) and small mammals 
(Gentry and Smith 1968. J. Mammal. 49:562–565; Funderburg 
and Lee 1968. J. Herpetol. 1:99–100) has been documented, 
as has use of racerunner burrows by several groups of insects, 

Fig. 2. Images of aberrantly colored female Anolis roquet majoigris 
photographed (A) in situ and (B, C) showing normal scale formation.
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including members of Carabidae, Gryllidae, and Reduviidae 
(Hardy 1962. Univ. Kansas Sci. Bull. 43:1–74). However, to our 
knowledge this is the first documentation of use by Megachilidae. 
Our observation suggests that use of the lizard burrow as a leaf-
cutting bee nest may not have been compatible with continued 
use by a racerunner; however, we cannot be sure of this. Activity 
burrows are typically made by racerunners in the warmer months 
and tend to be shallow and quickly constructed (Etheridge 
et al. 1983. Copeia 1983:206–214). These burrows are likely 
temporary refugia, and therefore may not represent a significant 
energy investment by the lizard, so abandoned burrows may be 
regularly available during the nesting season of leaf-cutting bees. 
Additional observations would be required to determine if this 
is a commensal or parasitic use of burrows by Megachilidae, or 
if leaf-cutting bee larvae, pupae, or adults using A. sexlineata 
burrows are at risk of becoming food for racerunners, which are 
known to feed on hymenopterans (Warner 2000. Trans Illinois 
Acad. Sci. 93:239–248; Fitch 1958. Univ. Kansas Publ. Mus. Nat. 
Hist. 11:11–62).

KELLY C. JONES (e-mail: kcjones7@vt.edu), BRANDON K. RINCON, 
THOMAS A. GORMAN, and STEVEN J. GOODMAN, Department of Fish 
and Wildlife Conservation, Virginia Tech, Blacksburg, Virginia 24061, USA.

CERCOSAURA SCHREIBERSII (Schreiber’s Many-fingered 
Teiid). PREDATION. Cercosaura schreibersii is a terrestrial lizard 
ranging from Peru to Uruguay, including Bolivia, Paraguay, 
Argentina, and southern Brazil (Ruibal 1952. Bull. Mus. Comp. 
Zool. 106:477–529; Balestrin et al. 2010. Biota Neotrop. 10: 131–
139). It has a greatly reduced body size, reaching slightly more 
than 40 mm snout–vent length, with a long tail nearly three 
times this size, that is easily autotomized (Borges-Martins et al. 
2007. In Becker et al. [eds.], Biodiversidade: Regiões da Lagoa 
do Casamento e dos Butiazais de Tapes, Planície Costeira do 
Rio Grande do Sul, pp. 292–315. Ministério do Meio Ambiente, 
Brasília). This species forages on invertebrates during the day 
(Achaval 1984. Bol. Soc. Zool. Uruguay Seg. Epoca 2:59–62). In 
this note, we report the predation of an adult specimen of C. 
schreibersii by the spider Plesiopelma sp. in the Uruguayan 
pampas region. 

The event took place at 1200 h on 20 February 2015 in a prairie 
environment. The area belongs to the Aeropuerto Internacional 
de Carrasco (34.8369°S, 56.0300°W; WGS 84), near Montevideo 
city, in extreme southern Uruguay. At the time of the event, the 

spider had caught the small lizard, which was still alive and was 
trying to escape from the chelicerae; however, the lizard was 
already seriously injured on the anterior body region (Fig. 1). The 
observation lasted 10 minutes, ending when the spider entered 
its refuge with the dead lizard. 

Small reptiles are potential prey for a wide range of animals, 
including invertebrates, and within this group, spiders (Bauer 
1990. Herpetol. Rev. 21:83–87; Armas 2000. Rev. Ib. Arac. 3:87–
88). This record is the first involving predation between these two 
species. Although the genus Plesiopelma belongs to the family 
Theraphosidae, it is not a large spider within the group, and the 
presence of reptiles in its diet is probably unusual.

LEANDRO MALTA BORGES (e-mail: lmaltaborges@gmail.com), CON-
RADO MARIO DA ROSA and ARTHUR DIESEL ABEGG, Laboratório de 
Biologia Evolutiva, Universidade Federal de Santa Maria, Rio Grande do Sul, 
Brazil; GUSTAVO CASÁS, Aeropuerto Internacional de Carrasco, Ruta 101, 
km 19,950, Montevideo, Uruguay.

CNEMIDOPHORUS LEMNISCATUS (Rainbow Whiptail). 
DIET: ACTIVE PLANT COMSUMPTION. Plant consumption 
in insectivorous lizards is usually considered incidental, or 
sometimes complementary, as occurs in Cnemidophorus species, 
where diet studies are restricted to few taxa, registering only 
two species with an exclusively herbivorous diet (Deraring and 
Shall 1991. Ecology 73:845–858; Schall and Ressel 1991. Copeia 
1991:111–119). On 25 June 2016, we observed and filmed two adult 
individuals of C. lemniscatus actively foraging on small shrubs 
(Fabaceae, genus Stylosanthes) during field work at Tauremena 
in the Llanos region of Colombia (4.95751°N, 72.73984° W, WGS 
84; 311 m elev.). These individuals fed on the small flowers (of 
approximately 10 mm from the sepals to the border of the petals) 
of this plant; the flowers apparently did not contain insects. One 
of the individuals consumed six flowers and the second larger 
individual consumed eight flowers, both during a period of 21 
and 26 seconds, respectively. The arrival of the larger individual 
to the shrub chased away the smaller one. We also collected one 
young female (ICN-R 12521, Colección de Reptiles, Instituto de 
Ciencias Naturales, Universidad Nacional de Colombia) from 
the same population and examined its stomach contents; a large 
proportion (60% of the total stomach contents), were flowers of the 
same plant (Stylosanthes), 28% were the elytra of coleopterans, 8% 
caterpillars, and 4% spider fragments. We thus provide evidence 
that individuals of this species include a significant proportion of 
plant material in their diet, and that they actively search for plants 
during their foraging activities. The diet of C. lemniscatus has been 
studied in some populations from South America (Vitt et al. 1997. 
Copeia 1997:745–757) and has been considered insectivorous, 
with incidental consumption of plant material. However, we 
suggest that plant material could represent an important energy 
source for lizard populations occurring in the eastern lowland 
region of Columbia, an aspect that deserves further research. 

LEIDY ALEJANDRA BARRAGAN-CONTRERAS (e-mail: labarraganc@
unal.edu.co) and MARTHA L. CALDERÓN-ESPINOSA, Instituto de Cien-
cias Naturales, Universidad Nacional de Colombia, Apartado Aéreo 7495, 
Bogotá D. C., Colombia (e-mail: mlcalderone@unal.edu.co). 

CYRTODACTYLUS QUADRIVIRGATUS (Four-striped Forest 
Gecko). REPRODUCTION. Cyrtodactylus quadrivirgatus 
ranges from southern Thailand, through Peninsular Malaysia 
to Sumatra (Manthey and Grossmann 1997. Amphibien & 
Reptilien Südostasiens. Natur und Tier - Verlag, Berlin, Germany. 
512 pp.). In Peninsular Malaysia, C. quadrivirgatus is generally 

Fig. 1. Plesiopelma sp. preying upon the lizard Cercosaura schreibersii.
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ubiquitous (Grismer 2011. Lizards of Peninsular Malaysia, 
Singapore and their Adjacent Archipelagos. Edition Chimaira, 
Franfurt am Main. 728 pp.). Das reported C. quadrivirgatus 
produced clutches consisting of two eggs (2010. A Field Guide 
to the Reptiles of South-east Asia, Myanmar, Thailand, Laos, 
Cambodia, Vietnam, Peninsular Malaysia, Singapore, Sumatra, 
Borneo, Java, Bali. New Holland Publishers, Ltd., London, 
UK. 376 pp.). Herein we report additional information on C. 
quadrivirgatus reproduction.

We examined 89 C. quadrivirgatus deposited in the 
herpetology collection of La Sierra University (LSUHC), 
Riverside, California, USA, collected in Peninsular Malaysia from 
2002–2015, consisting of 41 adult males (mean SVL = 58.0 mm ± 
5.4 SD, range = 47–68 mm), 39 adult females (mean SVL = 63.3 
mm ± 5.1 SD, range = 54–73 mm), and nine subadults (mean SVL 
= 40.9 mm ± 24.35 SD, range = 36–48 mm). Lizards were captured 
by hand and were sacrificed with an overdose of pentobarbital.

Cyrtodactylus quadrivirgatus collected by Peninsular 
Malaysian states were: Johor (LSUHC) 8969–8972; Kedah 
(LSUHC) 6863–6865, 6870, 7102, 9438, 9445, 9446, 9620, 9622, 
9623, 9625, 9837, 10577, 10649, 11549, 11814; Kelantan (LSUHC) 
12166, 12167; Pahang (LSUHC) 4813, 4980, 5017, 5173, 5517, 
5582, 6136, 6146, 6461, 6478, 6479, 6484, 6778, 8081, 9083–9089, 
9924, 11021,11030, 11031, 12135; Penang (LSUHC) 6737, 6738, 
6756, 9702, 9724, 10072, 10073, 10611, 11029, 11120; Perak 
(LSUHC) 5633, 5634, 5640, 8859, 8860, 9011, 9012, 9014–9016, 
9191, 9864–9872, 9909; Selangor (LSUHC) 6503, 6607, 6608, 6617, 
6618; Terengganu (LSUHC) 9057, 9058, 10853, 10968. 

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 (> 4 mm) or oviductal eggs were 
counted. Histology slides were deposited in LSUHC.

The only stage present in the testicular cycle was 
spermiogenesis in which the lumina of the seminiferous tubules 
were lined by sperm or clusters of metamorphosing spermatids. 
The smallest reproductively active male measured 47 mm SVL 
and was collected in June (LSUHC 9087). Monthly distribution of 
spermiogenic males was: March (N = 10), June (N = 9), July (N = 
5), August (N = 7), September (N = 10). 

Four stages were present in the monthly ovarian cycle (Table 
1): 1) quiescent, no yolk deposition; 2) early yolk deposition, 
basophilic yolk granules in the ooplasm; 3) enlarged follicles > 4 
mm; 4) oviductal eggs. Mean clutch size (N = 17) was 1.9 ± 0.33 SD, 
range 1–2. The smallest reproductively active female (2 follicles > 
4 mm) measured 56 mm SVL (LSUHC 5633) and was collected in 
August. There was no indication that females produce multiple 
clutches, as no female with oviductal eggs and concurrent yolk 

deposition was found. All subadults (N = 9) had tiny gonads and 
were judged to be reproductively inactive.

The presence of reproductive activity in all months sampled 
indicates C. quadrivirgatus has an extended reproductive cycle, 
which was also reported for C. seribuatensis from Peninsular 
Malaysia (Goldberg and Grismer 2015. Herpetol. Rev 46:89–90). 
Whether reproduction occurs throughout the year as postulated 
by Grismer (op. cit.) will require examination of samples from 
additional months.

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).

CYRTODACTYLUS TIOMANENSIS (Tioman Island Bent–toed 
Gecko). REPRODUCTION. Cyrtodactylus tiomanensis is known 
only from Tioman Island, Pahang State, Peninsular Malaysia 
(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 carrying two eggs from July and hatchlings during June, 
July and August. 

We examined a sample of 16 C. tiomanensis consisting of six 
adult males, (mean SVL = 81.3 mm ± 5.0 SD, range = 73–87 mm), 
two adult females (mean SVL = 85.5 mm ± 2.1 SD, range = 84–87 
mm), two females of uncertain maturity (mean SVL = 75.5 mm ± 
3.5 SD, range = 73–78 mm) and six subadults (mean SVL = 40.8 
mm ± 6.1 SD, range = 37–53 mm). These were collected in June 
and July 2001 to 2004 at Pulau Tioman (2.8167°N 104.1833°E), 
Pahang State, West Malaysia, and deposited in the herpetology 
collection of La Sierra University (LSUHC), Riverside, California, 
USA, as LSUHC 3771, 3793, 3794, 4581–4584, 4587, 4590, 4597, 
5411, 5512, 5520, 6250, 6251, 6268. Lizards were sacrificed by an 
overdose of pentobarbital. 

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) were counted. 
Histology slides were deposited at LSUHC. 

The smallest reproductively active male (spermiogenesis) 
measured 78 mm SVL (LSUHC 6251) and was collected in June. 
One slightly smaller male (LSUHC 6268) collected in July, which 
measured 73 mm SVL was in late recrudescence (just prior to 
spermiogenesis). Spermatids were the predominant cell, with only 
an occasional spermatozoon noted. It is likely spermiogenesis 
would have commenced shortly. This male may have represented 
the minimum size at maturity for C. tiomanensis males. 

One female from July (LSUHC 3794) which measured 87 mm 
SVL contained two enlarged follicles (> 5 mm) representing a 
clutch of two eggs. Another female from July which measured 
84 mm SVL (LSUHC 4590) had commenced yolk deposition. 
Basophilic vitellogenic granules were in the ooplasm. We are 
unable to ascertain if two females with quiescent ovaries (no 
yolk deposition) which measured 78 (LSUHC 5512) and 73 mm 
SVL (LSUHC 3793) had reached the minimum size for maturity. 
Six subadults all contained tiny ovaries and could not be sexed. 
Examination of C. tiomanensis from additional months is needed 
before the duration of the reproductive cycle can be ascertained. 

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).

taBle 1. Monthly stages in the ovarian cycle of 39 adult female 
Cyrtodactylus quadrivirgatus from West Malaysia.

Month N Quiescent Early yolk Enlarged Oviductal 
      deposition follicles   eggs
    > 4 mm

March 7 2 1 3 1

June 17 9 3 1 4

July 1 1 0 0 0

August 7 1 0 5 1

September 7 4 1 1 1
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DRACO TAENIOPTERUS (Barred Gliding Lizard). 
REPRODUCTION. Draco taeniopterus is known from parts 
of Myanmar, Thailand, Thailand, Cambodia, and northern 
Peninsular Malaysia (Das 2010. A Field Guide to the Reptiles of 
South-east Asia, Myanmar, Thailand, Laos, Cambodia, Vietnam, 
Peninsular Malaysia, Singapore, Sumatra, Borneo, Java, Bali. 
New Holland Publishers, London. 376 pp.). Information on 
reproduction of D. taeniopterus is in Goldberg and Grismer (2015. 
Hamadryad 37:117–121). The purpose of this note is to provide 
information on a new maximum clutch size for D. taeniopterus.

One female D. taneiopterus (SVL = 90 mm) was examined from 
Terengganu State, Gunung Tebu (5.5913°N, 102.6122°E; 580–800 
m elev.), Peninsular Malaysia, deposited in the herpetology 
collection of La Sierra University (LSUHC), Riverside, California 
as LSUHC 10908.

A cut was made in the lower abdominal cavity and the ovaries 
were exposed. Five oviductal eggs were present (3 left oviduct, 
2 right oviduct). Goldberg and Grismer (op. cit.) previously 
reported a range of 1–4 for D. taneiopterus clutches. Five is a new 
maximum clutch size for D. taneiopterus.

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).

EMOIA CYANURA (Brown-tailed Copper-striped Skink). 
NOCTURNAL FORAGING AND FORAGING ON BUILDINGS. 
Emoia cyanura is an abundant and widespread skink occurring 
on many islands of the Pacific Ocean (Ineich and Zug 1991. 
Copeia 1991:1132–1136; Zug 2013. Reptiles and Amphibians 
of the Pacific Islands: A Comprehensive Guide. University of 
California Press, Berkeley. 306 pp.). On Fiji it occurs primarily in 
moderate to closed canopy forest but can occasionally be found 
at forest edges and in human disturbed areas (Morrison 2003. A 
Field Guide to the Herpetofauna of Fiji. University of the South 
Pacific, Suva. 121 pp.). It is considered to be primarily terrestrial 
but occasionally forages low on the base and lower branches of 
trees or axils of palms and pandanus (Morrison 2003, op. cit.; Zug 
2013, op. cit.). It is also considered to be a diurnal species, active 
from just after sunrise to shortly before sunset (Zug 1991. Bishop 
Mus. Bull. Zool. 2:1–136; Morrison 2003, op. cit.). On Fiji, the 
species has been recorded in lowland rainforest, coastal stand 
vegetation, small island vegetation, agricultural land (including 
gardens), but not on human made structures (Morrison 2005. 
Pac. Sci. 59: 481–489).

At 1930 h on 6 June 2011 and again at 1918 h on 9 June 2011, a 
single E. cyanura was observed foraging on the upper beam of 
an outside wooden deck of a building near Welangi, Taveuni, Fiji 
(16.7364°S, 179.9356°W; WGS 84), among LED fairy lights. The 
beam was approximately 2.5 m above the deck floor and 
approximately 6 m above the ground. Numerous Lepidodactylus 
lugubris (Mourning Geckos) were also observed foraging on 
beams nearby. We did not observe E. cyanura to capture any prey 
and the skink was warier than the geckos when approached, 
quickly retreating into a crevice. In both instances the skink was 
observed approximately two hours after sunset during complete 
darkness (except for the artificial lighting).

Presumably, the attraction of invertebrates to artificial lights 
attracts lizards because of the greater quantity of food and the 
increased predictability of finding prey (Perry et al. 2008. In 
Mitchell et al. [eds.], Urban Herpetology, pp. 239–256. Society 
for the Study of Amphibians and Reptiles, Salt Lake City, Utah). 

Although more anecdotal information about the effects of night 
lighting on lizards is available than for any other group, few of 
these observations are of skinks (Perry and Fisher 2006. In Rich 
and Longcore [eds.], Ecological Consequences of Artificial Night 
Lighting, pp. 169–191. Island Press, Washington, DC; Perry et al. 
2008, op. cit.). These observations of E. cyanura appear to be the 
first documented record of nocturnal foraging and foraging on 
human structures by this species.

JAMES FITZSIMONS, The Nature Conservancy, Suite 2-01, 60 Leices-
ter Street, Carlton VIC 3053, Australia; and School of Life and Environmen-
tal Sciences, Deakin University, 221 Burwood Highway, Burwood VIC 3125, 
Australia (e-mail jfitzsimons@tnc.org); JANELLE THOMAS, BirdLife Austra-
lia, Suite 2-05, 60 Leicester Street, Carlton VIC 3053, Australia (e-mail janelle.
thomas@birdlife.org.au). 

GONATODES ALBOGULARIS (Yellow-headed Gecko). 
PREDATION. Gonatodes albogularis is found below 1900 m elev. 
in tropical and dry forest from northwestern South America 
through Central America. Microhabitats include mainly tree 
trunks but also it can be found in rocky environments and on 
buildings (Rodríguez-Mahecha et al. 2008. Guía Ilustrada de 
Fauna del Santuario de Vida Silvestre Los Besotes, Valledupar, 
Cesar, Colombia. Editorial Panamericana, Formas e Impresos, 
Bogotá, Colombia. 574 pp). Known predators of Gonatodes 
are mostly diurnal vertebrates such as birds (Woodcreeper: 
Kupriyanov et al. 2012. J. Nat. Hist. 46:2985–2997; House Sparrow: 
Powell and Henderson 2008. Iguana 15:9–11; Spotted Puffbird: 
Okada and Costa-Campos 2014. Herpetol. Rev. 45:498–499) 
and snakes (Parrot Snake: Vitt and Vangilder 1983. Amphibia-
Reptilia 4:273–296; Brown Vinesnake: pers. obs., El Agrado, Huila, 
Colombia). Nocturnal predators are less well-known (Blunt-
headed Tree Snakes: de Sousa et al. 2014. Zoologia 31:8–19). 
Here I present an observation of predation of a G. albogularis 
by a Whip Scorpion (Amblipigidae: Phrynus sp.), a common 
nocturnal predator in tropical forests.

In November 2014, I performed a herpetological inventory in 
dry forests of Guane in the municipality of Barichara, Santander 
state, Colombia (6.68399°N, 73.23983°W, WGS 84; 1040 m elev.). 
During a night spotlight at 0210 h on 24 November 2014, I 
detected a G. albogularis sleeping on a boulder, and a Whip 
Scorpion (Phrynus sp.) about 20 cm from the gecko. When one 

Fig. 1. A Whip Scorpion (Phrynus sp.) preying on an adult male 
Gonatodes albogularis in a dry forest from Guane (Santander, 
Colombia). 
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of its sensory legs gently touched the gecko, almost instantly, the 
whip scorpion lunged and captured the gecko with its pedipalps. 
The whip scorpion bit the gecko’s throat, and after the gecko 
was dead, the whip scorpion took the gecko back to the boulder. 
Although whip scorpions can prey upon small lizards (anoles: 
Reagan and Waide 1996. The Food Web of a Tropical Rainforest. 
University of Chicago Press. Chicago. Illinois. 623 pp; Kok 1998. 
Herpetol. Rev. 291:41; de Armas 2001. Rev. Iber. Arac. 3:87–88), 
this observation represents the first account of a whip scorpion 
preying upon G. albogularis. 

This observation was made during a research project about 
Functional Diversity of Dry Forests, leaded by Fundación 
Natura Colombia and funded by Ecopetrol. 

RAFAEL. A. MORENO-ARIAS, Fundación Natura Colombia. Carrera 
21 No. 39 - 43. Bogotá D.C, Colombia; e-mail: rafamorearias@gmail.com.

HEMIDACTYLUS PARVIMACULATUS (Small-spotted Half-
toed Gecko). PREDATION. Hemidactylus parvimaculatus was 
recently elevated to species status (Bauer et al. 2010. Herpetol. 
J. 20:129–138), a decision supported by Bauer et al. (2010. Mol. 
Phylogenet. Evol. 57:343–352) and Lajmi et al. (2016. Org. Divers. 
Evol. 16:659–677). Its known natural distribution covers Sri Lanka 
and southern and eastern India (Lajmi et al., op. cit.). Although it 
lives in highly urbanized areas, surprisingly little information on 
its natural history is available. Karunarathna and Amarasinghe 
(2011. Taprobanica 2:104) observed an adult H. parvimaculatus 
eating a microhylid frog, a young Uperodon variegatus, and 
Somaweera and Somaweera (2009. Lizards of Sri Lanka – A 
Colour Guide with Field Keys. Chimaira, Frankfurt am Main. 303 
pp.) mention that cannibalism is commonly observed among 
these geckos. Here we report predation on H. parvimaculatus by 
a Yellow-billed Babbler (Turdoides affinis).

At 0645–0655 h on 20 February 2014 (i.e., approx. half an 
hour after sunrise) we watched a flock of Yellow-billed Babblers 
foraging in the garden of the hotel Puttalam Rest House in the 
center of the large town Puttalam, western Sri Lanka (8.028906°N, 
79.831923°E; 7 m elev.). At 0650 h one individual was observed 
having captured a H. parvimaculatus (Fig. 1) and the gecko was 
quickly swallowed. The irregular dark brown spots on dorsum 
are essential for differentiating the gecko from H. frenatus (cf. 
Das and de Silva 2005. A Photographic Guide to Snakes and other 
Reptiles of Sri Lanka. New Holland Publishers, London, 144 pp.; 
Somaweera and Somaweera, op. cit.). 

This is the first record of predation on H. parvimaculatus by 
T. affnis, or indeed by any animal. It is an omnivorous bird that 
feeds mainly on animals, especially invertebrates (Johnsingh 
et al. 1982. J. Bombay Nat. Hist. Soc. 79:503–514; Collar and 
Robson 2007. In del Hoyo et al. [eds.], Handbook of the Birds of 
the World, vol. 12. Picathartes to Tits and Chickadees, pp. 70–
291. Lynx Edicions, Barcelona). Turdoides affinis has also been 
recorded preying upon two reptile species, Calotes versicolor and 
Cylindrophis maculata (Ali and Ripley 1996. Handbook of the 
Birds of India and Pakistan together with those of Bangladesh, 
Nepal, Bhutan and Sri Lanka, vol. 6. Cuckoo-Shrikes to Babaxes. 
2nd ed. Oxford University Press, Delhi, xiii + 247 pp.; Karunarathna 
and Amarasinghe. 2005. Sri Lanka Naturalist 7:27). 

We thank A. J. T. Johnsingh (Nature Conservation Foundation, 
Mysore, India), Aparna Lajmi (Indian Institute of Science, 
Bangalore, India), M. R. Maithreyi (Bombay Natural History 
Society, Mumbai, India), and Rune Midtgaard (Middelfart, 
Denmark) for providing literature.
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IGUANA IGUANA (Green Iguana). PREDATION. The diurnal, ar-
boreal, and folivorous Iguana iguana is a large lizard widely dis-
tributed in Central and South America. The anti-predator tactics 
of Green Iguanas include camouflage, flight, and active defensive 
behavior (Greene et al. 1978. J. Herpetol. 12:169–176). Neverthe-
less, individuals of all ages are preyed upon by many vertebrates, 
including reptiles, mammals, and birds (Greene et al. 1978, op. 
cit.). Herein, we report a new predator of I. iguana, Oxybelis fulgi-
dus (Green Vine Snake).

At 1147 h on 26 April 2011 we found a roadkill adult male 
O. fulgidus (total length ca. 130 cm) on a road in Rurópolis 
municipality, Pará state, Brazil (4.123583°S, 54.98329°W, WGS 84; 
134 m elev.). The impact of the car wheels probably exposed the 
stomach contents of the snake: a juvenile I. iguana (total length 
ca. 25.0 cm; Fig. 1). The specimens were not vouchered due to 
their condition. 

Although adult I. iguana are likely to be hunted only by top 
predators such as crocodiles, large hawks, and wild cats, juveniles 

Fig. 1. A juvenile I. iguana exposed from the stomach of a roadkill 
adult male Oxybelis fulgidis.

Fig. 1. Hemidactylus parvimaculatus being preyed upon by a 
Turdoides affinis (Yellow-billed Babbler).
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are vulnerable to small birds and snakes (Greene et al. 1978, op. 
cit.). A large individual Oxybelis aeneus was recorded preying on 
a juvenile I. iguana in Barro Colorado Island, Panama (Greene et 
al. 1978, op. cit.). 

RAFAEL JORGE, Instituto Nacional de Pesquisas da Amazônia, Pro-
grama de Pós-Graduação em Ecologia, Brazil (e-mail: rafajorgebio@gmail.
com); WILIAN VAZ-SILVA, Pontifícia Universidade Católica de Goiás, De-
partamento de Biologia, Brazil (e-mail: herpetovaz@gmail.com).

LEPOSOMA PARIETALE (Common Root Lizard). MATING. 
Leposoma parietale is widely distributed across Colombia, 
Ecuador, Peru, and Venezuela. It is a diurnal lizard found in 
tropical forest and inhabits the forest floor (leaf litter). It is mainly 
observed in primary forest although individuals have been found 
near forest edge and gaps in secondary forests (Vitt and Zani 
1996. Can. J. Zool. 74:1313–1335). It is sympatric and shares the 
strata with several species that belong to Gymnophtalmidae, 
Dactyloinae, Sphaerodactylidae, and Teiidae. Leposoma parietale 
is oviparous and reproduce cyclically through a long breeding 
season between March and August. Multiple and successive 
clutches produced by individual females have been reported; 
the only ecological information on this species comes from 
two localities in Ecuador, and there is no information regarding 
copulation behavior (Duellman 1978. The Biology of an 
Equatorial Herpetofauna in Amazonian Ecuador. Univ. Kansas 
Misc. Publ. No. 65, 352 pp.; Vitt and De La Torre 1996. Guía para la 
Investigación de las Lagartijas de Cuyabeno [= A Research Guide 
to the Lizards of Cuyabeno, Quito, Ecuador]. Museo de Zoología, 
Centro de Biodiversidad y Ambiente, Pontificia Universidad 
Católica del Ecuador). Here we add information about the 
habitat of L. parietale and provide for the first time insights on 
its mating behavior. 

A pair of L. parietale was observed at 1318 h on 21 November 
2014 in a mating position (Fig. 1) in Jatun Sacha Biological 
Reserve, located in Napo Province, Ecuador (1.072255°S, 
77.614489°W; 431 m elev.). The area is evergreen tropical forest. 
The pair was observed at ground level in a small gap in primary 
forest (Terra firme) (Fig. 1). At the beginning of the observation, 
both individuals were rapidly walking together on muddy forest 
floor covered by leaf litter. After they stopped, the remained 
immobile side by side for the duration of the observation (5 
minutes); the male held the female by grasping (biting) the 

female’s neck in his jaws. At the same time, one of his hemipenes 
remained in her cloaca. A close up of the genitals section shows 
an ornamented hemipenal spine (Fig. 1); this structure possibly 
reinforces couple-anchoring. The male curved his tail under the 
female’s in a cross position similar to other lizard species, where 
females remain passive to ensure successful copulation (Ribeiro 
et al. 2011. Biota Neotrop. 11:363–368). The male had a bright 
red-orange ventral color extending from the head to the tail. 
The duration of the full mating process was not recorded as the 
couple was already mating when found. 

Mating of lizards is mainly stereotyped, but there is variation 
in specific behaviors among groups. Our finding adds to the 
scarce information on reproductive behavior in lizards in the 
region (Ribeiro et al, op. cit.; Gogliath et al. 2010. Biota Neotrop. 
10:347–350). Advances in the knowledge of reproductive behavior 
in Leposoma species may prove a key factor in understanding 
the origin of parthenogenesis and behavioral evolution of the 
group. Leposoma percarinatus is one of the 17 described species 
of Leposoma and unlike the others it is parthenogenetic (Uzzell 
and Barry 1971. Peabody Mus. Nat. Hist. 154:1–39). The origin 
of this species is hypothesized as a hybridization between the 
closely related L. guianense and L. parietale (Pellegrino et al. 
2011. Mol. Phylogenet. Evol. 61:446–459; Souza et al. 2015. South 
Amer. J. Herpetol. 10:121–131). Furthermore, in some unisexual 
species, courtship, copulation, or pseudo-copulation behaviors 
have been observed. The function of these behaviors has been 
interpreted as ovulate stimulation or to establish dominance 
or territoriality in parthenogenetic species (Cole and Townsend 
1983. Anim. Behav. 31:724–728). Our observation is the first 
record of L. parietale sexual behavior and provides a possible 
starting point to contrast their behavioral repertoire with that of 
L. percarinatus.

Finally, although L. parietale is considered an abundant 
species, the destruction of natural areas constitutes a threat to 
the species, which occurs mainly occur in natural forest, areas 
that are highly impacted by landscape fragmentation. Our 
observations were in a private reserve managed by the Jatun 
Sacha Foundation (22,000 ha with 70% of primary forest). We 
believe that complete information on habitat selection and its 
importance for species survival will provide the basis for the 
establishment of strong conservation polices in natural reserves 
such as Jatun Sacha. Nicole Butter and Sarah Papworth provided 
helpful comments to the manuscript.

ANDREA E. NARVÁEZ, Department of Ecology, Environment and 
Evolution, La Trobe University, Bundoora VIC 3086, Australia (e-mail: aenar-
vaezgarcia@students.latrobe.edu.au); IAGO SANMARTÍN-VILLAR, ECO-
EVO Lab, E. E. Forestal, Universidade de Vigo, Campus A Xunqueira 36005, 
Pontevedra, Galiza – Spain (e-mail: sv.iago@uvigo.es).

PHRYNOSOMA MCALLII (Flat-tailed Horned Lizard). 
ULTRAVIOLET (UVB) EXPOSURE. Phrynosoma mcallii is a 
medium-sized horned lizard found in the extreme southwestern 
corner of Arizona, the southeastern corner of California, and 
adjoining portions of Sonora and Baja California, Mexico in 
some of the hottest and most barren examples of the Sonoran 
Desert (Sherbrook 2003. Introduction to Horned Lizards of 
North America. University of California Press, Berkeley. 177 pp.; 
Rorabaugh and Young 2009. In Jones and Lovich [eds.], Lizards 
of the American Southwest: A Photographic Field Guide, pp. 
182–185. Rio Nuevo Publishers, Tucson, Arizona). Thermal 
environment, activity, and regulation have been investigated in 
this species (Norris 1949. Copeia 1949:176–180; Mayhew 1968. In 

Fig. 1. Leposoma parietale in copulo, including a close-up (inset) of 
the genitals showing the ornamented hemipenis. 
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G. W. Brown Jr. [ed.], Biology of Desert Amphibians and Reptiles, 
pp. 195–356. Academic Press, New York; Wone and Beauchamp 
2003. J. Herpetol. 37:679–686). However, its exposure to 
solar ultraviolet-B (UVB) remains unreported. Because UVB 
exposure has both detrimental and beneficial effects on lizards, 
knowledge of the natural UVB environment while basking is 
important from the point of view of conservation and captive 
management of amphibians and reptiles (Ferguson et al. 2010. 
Zoo Biol. 29:317–334). 

Field surveys of P. mcallii were conducted at the East Mesa 
Flat-tailed Horned Lizard Management Area in the summer 
of 2014 (Flat-tailed Horned Lizard Interagency Coordinating 
Committee 2003. Flat-tailed horned lizard rangewide 
management strategy, 2003 revision. 78 pp. plus appendices. U.S. 
Bureau of Land Management, Palm Springs, California). During 
field training sessions to teach field assistants how to track and 
locate this species, field crews recorded UVB exposure and 
environmental temperatures at locations where horned lizards 
were first discovered. Approximately 10–15 observers per day 
recorded data between 0630 and 1100 h on 21, 22, 23 May 2014. We 
recorded data for 17 P. mcallii. According to the survey protocol, 
each lizard discovered by a trainee or trainer was undisturbed 
until every member of the group had an opportunity to visually 
locate it. Once everyone had the opportunity to observe the 
animal, it was captured and data were collected, including UVB 
irradiance (Solarmeter 6.5 which displays ultraviolet index [UVI], 
Solartech, Inc. Harrison Township, Michigan) as well as air and 
ground temperature (Ryobi Non-Contact InfraRed Thermometer 
IR001 One World Technologies, Inc. Anderson, South Carolina). 
UVB readings were taken by placing the base of the Solarmeter on 
the substrate and orienting the sensor towards the sun. We also 
measured air temperatures with the sensor of the thermometer 
shaded, and measured ground temperature by pointing the laser 
next to the location of the lizard prior to its capture.

The mean UV index of exposure during the morning was 
1.97 with a median of 1.6 (Table 1). These values would qualify 
it as occupying UVB zone 3 during its morning activity period 
(see Ferguson et al. 2010, op. cit. for definition of the four UVB 
zones), zone 3 being the second highest UVI exposure zone. 
The only other Phrynosoma species for which morning UVB 
zone has been recorded is P. cornutum (Texas Horned Lizard) 
(Ferguson et al. 2015. Southwest. Nat. 60:231–239). P. cornutum 
occupies zone 4 (highest UVI zone) during its morning activity. 
The difference in average morning UVI exposure recorded for 
the two species is likely due to the earlier time of exposure of P. 
mcallii compared to P. cornutum. Higher ambient temperatures 
as midday approached likely constrained activity of P. mcallii 
to earlier times of day when solar altitude and corresponding 
solar radiation was lower (Wone and Beauchamp 2003, op. cit.). 
Whether or not UVB dose (irradiation X exposure duration) 
differs between the two species for its entire daily activity period 
requires further documentation.

I thank the U.S. Fish and Wildlife Service (USFWS) and Bureau 
of Land Management (BLM) for the opportunity to collect these 
data. All data were collected during training sessions that were 
co-sponsored by the USFWS and BLM, with staff from both 
agencies present. Gary W Ferguson, William Gehrmann, and 
Mike Maez provided assistance in preparing the manuscript. I 
also thank fellow trainers Brian Aucone, Danny Martin, David 
Wojnowski, Megan E. Lahti, Kevin Young, Jack Crayon, and 
various other trainers who have helped on the project as well 
as the trainees who made finding many more lizards possible. I 
thank the Dallas Zoo for continued support. 

JORGE CHAVEZ, Department of Herpetology, Dallas Zoo Manage-
ment, 650 S R L Thornton Fwy, Dallas, Texas 75203, USA; e-mail: Jorge.
Chavez@dallaszoo.com.

PHYLLOPEZUS PERIOSUS (Paraiba Gecko). TREE SAP 
FORAGING. The use of tree sap has been described for a diurnal 
gecko in Brazil (Teixeira et al. 2013 Herpetol. Notes 6:545–547); 
however, there are no records of the use of this resource by 
nocturnal lizards. This paper reports tree sap foraging by 
Phyllopezus periosus, a nocturnal species that occurs in the 
Caatinga Region (Andrade et al. 2013. Biota Neotrop. 13:199–209). 

 During an expedition to Serra de Santana, a shruby arboreal 
Caatinga area located in the municipality of Lagoa Nova, Rio 
Grande do Norte, Brazil (6.124938°S, 36.563979°W; WGS 84), 
three observations of P. periosus feeding on tree sap were made. 
Only one specimen was captured, and it was deposited in the 
Herpetological Collection of Universidade Federal do Rio Grande 
do Norte (UFRN 5960).

At 2035 h on 10 March 2015, an adult male (SVL = 122.5 mm) 
was observed perched approximately 1 m above the ground 
feeding on the sap of Schinopsis brasiliensis (Baraúna), a native 
tree; this individual was observed for five minutes and then 
collected. During the observation time, the lizard remained 
stationary, moving its tongue slowly in order to obtain the sap 
released by a natural crack in the tree bark. At 2340 h on 17 March 
2015 a specimen was observed feeding on sap at the same tree of 
the previous observation; however, upon noticing the observer, 
the lizard quickly moved away from the foraging site. At 2350 h 
on 19 March 2015 a specimen was also foraging on the trunk of 
a S. brasiliensis. This observation lasted 15 min, including 7 min 
of the lizard moving only its tongue while consuming the sap, 7 
min remaining motionless, and 1 min lunging to capture winged 
insects that entered its field of vision. 

taBle 1. Temperatures and UV-index (UVI) recorded for Phrynosoma 
mcallii during field surveys at East Mesa Flat-tailed Horned Lizard 
Management Area in May 2014.

Date Local Air Ground UVI Sex
 time (h)  temp °C  temp °C  M.F

20 May 2014 0713 21.3 20.5 0.2 0.1

 0729 23.6 29.4 0.4 0.1

 0750 23.9 23.3 1.0 0.1

 0800 22.8 32.2 1.0 1.0

 0822 25 25.5 1.6 1.0

 0955 28.7 38.7 4.0 -

 1016 31.9 43.3 4.8 -

21 May 2014 0820 23.9 28.3 1.1 -

 0840 23.3 27.22 1.6 -

 0900 25 32.2 2.4 -

 0935 25.5 36.1 3.4 -

 1042 29.4 50.5 5.0 -

22 May 2014 0700 20 18.3 0.2 1.0

 0745 22.5 27.5 0.6 1.0

 0815 23.9 31.9 1.2 0.1

 0902  28.6 40.3 2.3 0.1

 0934 30.8 43.9 2.7 1.0
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 The recurrent cases of sap foraging recorded in this population 
allow us to infer that this resource is an important dietary 
supplement for this species. Our observation is the first record of 
sap foraging by P. periosus and the first report of the use of native 
plants as a food resource by a nocturnal Caatinga lizard species.

We thank N. Melo and L. Melo for logistic support, G. Cadete 
for the identification of the specimens of S. brasiliensis, Conselho 
Nacional de Desenvolvimento Científico e Tecnológico - CNPq 
for the scholarships grant to MJMA (165647/2014-0) and EMXF 
(309424/2011-9), and Sistema de Autorização e Informação em 
Biodiversidade - SISBIO for the authorization number 47651-1.

MARIA JAQUELINE MONTE DE ANDRADE (e-mail: jackeline_monte@
hotmail.com), GUSTAVO ALEXANDRE BRAGA DE CARVALHO (e-mail: 
gustavobraga1991@hotmail.com), MIGUEL FERNANDES KOLODIUK 
(e-mail: miguelkolodiuk@yahoo.com.br), JAQUEIUTO DA SILVA JORGE, 
Programa de Pós-graduação em Psicobiologia, Universidade Federal do Rio 
Grande do Norte, Campus Universitário Lagoa Nova, CEP 59078-900, Natal, 
RN, Brazil (e-mail: queilto@yahoo.com.br); ELIZA MARIA XAVIER FREIRE, 
Laboratório de Herpetologia, Departamento de Botânica e Zoologia, Cen-
tro de Biociências, Universidade Federal do Rio Grande do Norte, Campus 
Universitário Lagoa Nova, CEP 59078-900, Natal, RN, Brazil (e-mail: elizajuju@
ufrnnet.br).

PODARCIS MURALIS (Common Wall Lizard). PARASITE LOAD. 
Herein we present the first record of the tapeworm Mesocestoides 
litteratus in Podarcis muralis in its native range in Western 
Europe. The life cycle of this parasite comprises presumably 
two intermediate hosts and one definite host, although details 
remain unresolved. Most likely, the first intermediate host is a 
coprophagous arthropod that transmits the tapeworm parasite 
to its predators, usually a rodent, amphibian, lizard, or bird. 
The development into the characteristic tetrathyridium larvae 
occurs in the second intermediate host. Upon ingestion of the 
intermediate host by a large mammal, the definitive host, the 
tapeworm reaches its adult stage in the intestinal tract, reproduces 
and the life cycle is completed. In the second intermediate 
host (e.g., a lizard), peritoneal infection occurs through active 

penetration of the intestinal wall by ingested tapeworm larvae. 
Here, the worms reproduce asexually by longitudinal fission which 
leads to the high parasite load typically observed (Bonfanti 2004. J. 
Vet. Med. A Physiol. Pathol. Clin. Med. 51:435–438).

A number of lizards have been described as intermediate 
hosts, including several species belonging to the family Lacertidae: 
the Anatolian lizard Anatololacerta danfordi, in Turkey (Gürelli et 
al. 2007. North-West J. Zool. 3:96–104), the Green Lizard, Lacerta 
viridis, in Bulgaria (Biserkov and Kostadinova 1998. J. Helminthol. 
72:267–271), the Balkan Green Lizard, Lacerta trilineata, from 
Turkey (Yildirimhan et al. 2011. Turk. J. Zool. 35:519–535), and the 
Sand Lizard, Lacerta agilis, from the Czech Republic (Literak et al. 
2004. Folia Parasitol. 51:45–49). Within the genus Podarcis, only P. 
muralis has been previously described as host of Mesocestoides 
lineatus (cited in Literak et al., op. cit.). A low (1 out of 43 animals) 
level of infection in P. muralis by an unidentified Mesocestoides was 
described in a non-native population in Ohio (Burke et al. 2007. J. 
Herpetol. 41:755–757), originally introduced from Italy. 

As part of an ongoing research project we collected 16 adults (3 
males and 13 females) from a P. muralis population in the French 
Pyrenees in April 2015 (Cole de la Core; 42.8586°N, 1.1050°E; 
1395 m elev.). The animals were dissected and their parasite load 
investigated. Two of the animals were infected with larval cestodes. 
We found 21 tetrathyridia in the peritoneal cavity of one female, 
and a high load of tetrathyridia in a second female (Fig. 1). In 
addition, the second female had a large number of encapsulated 
cestodes in the liver (Fig. 1C). Prevalence of infestation in lizards 
is usually around 10% (McAllister 1988. J. Wildl. Dis. 24:160–163), 
which is consistent with our observation (13%).

Species identification based on morphological traits of 
tetrathyridia is unreliable due to a general lack of diagnostic 
features. Therefore, we referred to the use of the 18S rRNA gene 
as a molecular marker. We extracted genomic DNA from three 
individual larvae using the Qiagen DNeasy Blood & Tissue kit. 
We PCR amplified part of the 18S rRNA gene with the previously 
published primers TimA and TimB (Norén and Jondelius 1999. 
Cladistics 15:103–112). Comparison of the obtained sequences 
with the NCBI nucleotide database revealed 100% identity to 
18S rRNA sequences of Mesocoithes litteratus (e.g., JN088189). 
We therefore conclude that this is the first report of the Podarcis 
muralis as an intermediate host of Mesocoithes litteratus.

Permits for the research herein were issued by the Direction 
Régionale de l’Environnement of Midi-Pyrénées, #2012-10 and 
#2012-11).

NATHALIE FEINER (e-mail: nathalie.feiner@biol.lu.se) and TOBIAS 
ULLER, Department of Biology, Lund University, 223 62 Lund, Sweden (e-
mail: tobias.uller@biol.lu.se); FABIEN AUBRET, Station d’Ecologie Expéri-
mentale du CNRS à Moulis, 09200 Saint-Girons, France (e-mail: faubret@
gmail.com).

PTYCHOGLOSSUS PLICATUS (Taylor’s Large-scaled Lizard). 
NESTING. Ptychoglossus is a lizard genus with 15 described 
species distributed in wet tropical forest from Costa Rica to 
Brazil and Perú. Knowledge of many of the species in this genus 
is limited to information about geographic distribution, habitat, 
and diet (Savage 2002. The Amphibians and Reptiles of Costa 
Rica: A Herpetofauna between two Continents, between Two 
Seas. University of Chicago Press, Chicago, Illinois, 934 pp.). 
Three Ptychoglossus species are known to occur in Panamá, 
including the diurnal P. plicatus (Savage 2002, op.cit.). Here, we 
document the first observation of P. plicatus laying eggs in the 
nests of Cyphomyrmex sp., a fungus-growing ant. 

Fig. 1. A) Dissected female of Podarcis muralis with heavy infestation 
by Mesocoithes litteratus (tetrathyridia). B) Single tetrathyridia that 
was found in the peritoneal cavity. C) Magnification of the liver of the 
infested female with encapsulated tetrathyridia.
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Nineteen Cyphomyrmex nests were collected in cloud forest 
at the Parque Nacional Omar Torrijos Herrera in El Cope, Coclé 
Province, Panamá (8.40348°N, 80.40348°W), one of which 
contained two oval eggs embedded in the fungus garden (Fig. 
1A). The eggs were cream colored (5.2 × 12.5 mm, 4.5 × 11.9 mm). 
This undescribed Cyphomyrmex species (unpubl. data) is related 
to Cyphomyrmex cf. longiscapus n. sp. 2 (Mehdiabadi et al. 2012. 
Nat. Commun. 3:840). 

The ant nests were transferred to laboratory conditions that 
included 8:16 light:dark hours and room temperature of ~25°C. 
The nests were fed and cleaned twice weekly. Seventy-three days 
after the nests were collected, the two eggs hatched. The two 
neonate lizards were identified as P. plicatus, and their sizes were 
40.0 and 40.5 mm, total length (Figs. 1B–C). The lizards lived on 
the nest two and fourteen days after hatching.

We conducted limited behavioral observations on interactions 
between worker ants and the eggs and neonates (a total period 
of 24 h from 30 April to 1 May 2016). Our limited observations 
revealed that ants conducted the grooming and fungal planting 
behavior over the eggs, similar to that observed in Apterostigma 
gonoides ants with eggs from the snake Liothyphlops albirostris 
(Bruner et al. 2012. Psyche, vol. 2012, Article ID 532314, 5 pp.). 
The ants neither attacked nor avoided the neonate lizards. To our 
knowledge, the lizards did not consume adult or juvenile ants. 
The lizard´s gastrointestinal systems were dissected, and no 
evidence of ants or ant tissues was observed. 

This is the first report of oviposition by a microteiid lizard 
(Gymnophthalmidae) in an ant nest. It is of interest because it 
increases the number of Squamata that are documented to lay 
eggs in fungus-growing ant nests. Moreover, our observations 
support previous findings that P. plicatus lays two eggs per 
clutch (Goldberg 2008. Bull. Maryland Herpetol. Soc. 44:42–45). 
However, our observations do not support the idea that ant 
nests could represent a guaranteed food source to the lizard, as 
suggested for Leposoma rugiceps (Telford 1971. Copeia 1971:670–
675). It is very likely that the fungus-growing ant nests are linked 
to the oviposition behavior of reptiles because they provide a 
warm, moist, and safe habitat which increases egg and neonate 
survival, warranting further study (see summary in Bruner et al. 
2012, op. cit.). 

We thank Roberto Ibáñez for lizard identification, Manuel 
Valdés and Alejandro De Sedas for assistance with nest collection, 
and J. Guerrel for assistance in taking the photographs. Funding 
was provided to YC from a PhD scholarship.

YULIANA CHRISTOPHER HERRERA (e-mail: yulianachristopher83@
gmail.com) and HERMÓGENES FERNÁNDEZ-MARÍN, Centro de Biodi-
versidad y Descubrimiento de Drogas, Instituto de Investigaciones Cientí-
ficas y Servicios de Alta Tecnología (INDICASAT-AIP), P. O. Box 0843-01103, 
Panamá 5, Panamá, República de Panamá (e-mail: hfernandez@indicasat.
org.pa).
 
SCELOPORUS UNIFORMIS (Yellow-backed Spiny Lizard). 
BIFURCATED TAIL. Bifurcated tails have been noted previously 
among lizards with autotomous tails (see Conzendey et al. 
2013. Herpetol. Rev. 44:145–146, and references therein), but 
the prevalence of this phenomenon in wild lizards is unknown. 
Although a bifurcated tail was reported in one species of the 
the genus Sceloporus (S. occidentalis, Clark 1973. HISS News-J. 
1:158), and two regeneration events in a single tail were reported 
in S. uniformis (Bateman et al. 2015. Herpetol. Rev. 46:95), to our 
knowledge bifurcation has not been reported in S. uniformis. 
Herein we report the first occurrence of tail bifurcation in the 
species. 

At 2000 h on 17 December 2015, a relative of the second 
author located a sub-adult S. uniformis (SVL = 78 mm; mass = 
13.7 g) wedged between a concrete driveway and a stucco wall 
in Santa Clara, Washington Co., Utah (37.13817°N, 113.65127°W, 
WGS 84; 875 m elev.). The lizard was near death, presumably due 
to sub-freezing temperatures (-4°C was the low temperature for 
17 December) and the unsuitable hibernation location. Upon 
closer examination, the lizard was found to possess a bifurcated 
tail and WHH was contacted. Following collection, the lizard was 
held indoors overnight for photographing, but by the following 
morning the animal had succumbed. 

Similar to other reports of tail bifurcation in lizards 
(see Mata-Silva et al. 2010. Herpetol. Rev. 41:352–353), this 
animal presumably suffered tail injury, possibly due to an 
attempted predation event, but the tail was not completely 
lost. Subsequently, the original tail maintained circulatory 
connectivity, thus keeping the tissues alive, while a second tail 
regenerated. The breakage occurred 62 mm post vent. The length 
of the original tail (post-break point) was 12 mm and was located 
on the right side, while the length of the regenerated tail was 20 
mm and was on the left. The regenerated tail also possessed the 
reduced scale size and lack of scale patterning, typical of regrown 
tails. Interestingly, it was the regenerated tail which aligned with 
the anteroposterior axis of the animal’s body, with the original 
tail adjoining this axis at an angle of approximately 70 degrees. 
The original tail appeared to have been broken a second time 
(timing relative to the bifurcation is unknown) as the tail tip 
is missing, leaving a healed, blunt end. The specimen will be 
deposited in the herpetology collection at the Monte L. Bean Life 
Science Museum (BYU/MLBM) at Brigham Young University and 
was collected under Utah DWR permit COR 4SAL8984m.

WILLIAM H. HEYBORNE (e-mail: williamheyborne@suu.edu), and 
KOLLIN H. McMULLIN, Department of Biology, Southern Utah University, 
Cedar City, Utah 84720, USA. 

SPHENOMORPHUS PRAESIGNIS (Blotched Forest Skink). 
REPRODUCTION. Sphenomorphus praesignis is an elusive, 
upland species of skink that ranges from southern Thailand 
southward through the three major mountain ranges of 

Fig. 1A) Two Ptychoglossus plicatus eggs in a Cyphomyrmex nest. B) 
Lateral view of head and (C) dorsal view of P. plicatus neonate six 
days old.
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Peninsular Malaysia (Grismer 2011. Lizards of Peninsular 
Malaysia, Singapore and their Adjacent Archipelagos. Edition 
Chimaira, Frankfurt am Main. 728 pp.). Gravid females from 
Fraser’s Hill, Pahang have been observed in June (Grismer, op. 
cit.) and more recently, there was a report of seven and eight 
oviductal eggs in two adult females (LSUHC 9095 and 10593, 
respectively) collected from Fraser’s Hill and Bukit Larut, Perak, 
respectively (Goldberg and Grismer 2014. Herpetol. Rev. 45:135). 
Here we add the first record of viviparity in this species as well as 
additional information about oviductal eggs in a specimen from 
Bukit Larut, Perak State (LSUHC 9095). 

A gravid female (LSUHC 12510; SVL = 120 mm) was collected 
from beneath debris at approximately 1500 h at Bukit Larut 
(4.85743°N, 100.80758°E) on 8 July 2013 and taken into captivity 
at a residence on Penang Island. Seven days later on 15 July 2013, 
she gave birth to a brood of six individuals (SVL = 40–41 mm, tail 
length [TL] = 50 mm) that retained small, external yolk sacs (5 
mm diam). The oviductal eggs of another gravid female (LSUHC 
9095, SVL = 121 mm, TL = 86 mm) collected form Bukit Larut 
on 26 June 2010 were removed by making a cut at the anterior 
portion of the infundibulum and the caudalmost portion of the 
uterus. The oviducts filled most of the body cavity displacing the 
digestive organs medially. The left and right oviducts measured 40 
mm and 46 mm and contained four and three eggs, respectively. 
Embryos were at approximately stage 17/18 when compared to 
Anolis (Sanger et al. 2008. J. Morphol 269:129–137) in that each 
had distinct scales and chromatophores. Another gravid female 
(LSUHC 10593, SVL = 109 mm, TL = 134 mm [regenerated]) 
with eight oviductal eggs was collected on 10 April 2010 from 
Bukit Larut. These data suggest that the reproductive season of 
S. praesignus at Bukit Larut may begin as early as January, with 
births commencing during July. 

ALEX X. SUMARLI (e-mail: sumarli.alex@gmail.com) and L. LEE GRIS-
MER, La Sierra University, Department of Biology, Riverside, California 
92515, USA (e-mail: lgrismer@lasierra.edu). 

XANTUSIA RIVERSIANA (Island Night Lizard). AMELANISM. 
Observations of amelanism in wild-caught lizards are rarely 
reported in the literature, with the best known example being 
adaptive coloration within the White Sands ecotone associated 
with a single Mc1r mutation (Rosenblum et al. 2010. Proc. 
Natl. Acad. Sci. USA 107:2113–2117). Xantusia riversiana is the 
only reptile endemic to three California Channel Islands: Santa 
Barbara, San Clemente, and San Nicolas. It is characterized by 
a long life span, low reproductive rate, low dispersal distance, 
and high site fidelity (reviewed in United States Fish and Wildlife 
Service 2014. FWS-R8-ES-2012-0099-0006). Amelanism has 

not been reported for X. riversiana or any other member of the 
Xantusiidae, nor have other researchers with long-term projects 
focused on X. riversiana observed this aberrant coloration 
(Charles Drost, William Mautz, pers. comm.). Here we report the 
first case of amelanism in X. riversiana.

At 1701 h on 29 June 2015 an amelanistic juvenile male island 
night lizard (Fig. 1) was captured at the base of a California 
Boxthorn assemblage (Lycium californicum) using a Sherman 
trap. The behavior and morphology of the lizard was normal 
with no other aberrant conditions noted (SVL = 59 mm, tail 
length = 50 mm with 16 mm regrowth; mass = 5 g); lizards with 
the normal coloration phenotype were captured within the same 
assemblage < 1m from the trapping location. Photographs of 
the lizard were taken in the field and the lizard was released at 
the site of capture. In total, we captured 312 individuals from 
the sampled island, suggesting a low frequency of occurrence 
of amelanism (0.321%). The geographic information and island 
name of the observation have been omitted due to concerns over 
the sensitivity and status of the species.

STEPHEN RICE (e-mail: stephen-rice@hotmail.com) and RULON 
CLARK, San Diego State University, 5500 Campanile Drive, Department of 
Biology, San Diego, California 92182, USA.

SQUAMATA — SNAKES

ATRACTUS TORQUATUS (Neck-banded Groundsnake) and 
ATRACTUS MAJOR (Large Groundsnake). REPRODUCTION. 
The fossorial dipsadinae genus Atractus contains about 130 
species that are widely distributed in the Neotropics (Schargel 
et al. 2013. Zootaxa 3721:455–474; Uetz et al. 2016. The Reptile 
Database. http://www.reptile-database.org, accessed 5 May 
2016). Atractus major and A. torquatus are distributed through 
the eastern portion of the Amazon Basin and the distribution 
of A. torquatus extends to the Guiana Shield (Passos and 
Prudente 2012. Zootaxa 3407:1–21; Schargel et al., op. cit.). The 
ecology of both species is poorly known and data about their 
reproduction is especially scarce. Herein, we report new data on 
reproduction for both species. Specimens examined are housed 
in the herpetological collection of the Centro de Ornitología y 
Biodiversidad (CORBIDI), Lima, Peru.

Atractus major presents a variable clutch size, from three 
to twelve eggs (Valencia et al. 2008. Guía de Campo Reptiles 
del Ecuador. Fundación Herpetológica Gustavo Orcés, Quito, 
Ecuador. 236 pp.; Esqueda and La Marca 2005. Herpetropicos 
2:1–32; Duellman 1978. Misc. Publ. Univ. Kansas. 65:1–352); 
laying in the Manaos region occurs from August to November 
(Martins and Oliveira 1993. Zool. Meded. 67:21–40). A female A. 
major (CORBIDI 8351; SVL = 656 mm) collected on 28 November 
2010 from Native Community Poyentimari (12.1885°S, 
73.0009°W, WGS 84; 725 m elev.), La Convención province, Cusco 
department, Peru, contained 11 ovarian follicles (six in the left 
oviduct and five in the right oviduct); average length = 18.27 mm 
(range = 17.05–20.69 mm), width = 8.35 mm (7.35–9.06 mm), 
and volume = 675 mm3 (486–818 m3). Another female A. major 
(CORBIDI 17226; SVL = 53.3 cm) was collected on 8 February 
2016 from the Mapuya River (10.7405°S, 73.0512°W, WGS 84; 332 
m elev.), Atalaya province, Ucayali department, Peru, contained 
five large oviductal eggs (3 in the left oviduct and 2 in the right 
oviduct); average length = 18.92 mm (16.47–21.05 mm), width = 
7.54 mm (7–8.3 mm), and volume = 556 mm3 (484– 594 mm3).

For A. torquatus, there are reports of three to eight eggs per 
clutch. Oviposition period is unknown, although hatchlings and 

Fig. 1. Dorsal photograph of amelanistic Xantusia riversiana.
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small juveniles have been found in January, February, August, 
and November in Brazil (Martins and Oliveira 1998. Herpetol. 
Nat. Hist. 6:78–150). On 29 October 2012, a female A. torquatus 
(CORBIDI 12647; SVL = 57.5 cm) was collected in the forests of 
Medio Campuya locality, Maynas province, Loreto department, 
Peru (1.5176°S, 73.8161°W, WGS 84; 135 m elev.) that contained 
nine oviductal eggs with well-developed shells (three in the left 
oviduct and six in the right oviduct); average length = 24.8 mm 
(22.95–26.72 mm), width = 13.2 mm (11.73–14.85 mm), and 
volume = 2275 mm3 (1925–2716 mm3). 

The months when these three specimens were collected 
represent the early and/or full rainy season in the Peruvian 
Amazon rainforest and are the first reproductive data for A. 
major and A. torquatus from Peru.

ANDY C. BARBOZA (e-mail: andy_barboza@yahoo.es), LESLY LUJAN, 
and PABLO J. VENEGAS, División de Herpetología, Centro de Ornitología 
y Biodiversidad (CORBIDI), Santa Rita No.105 of.202, Urb. Huertos de San 
Antonio, Surco, Lima, Perú.

ATRACTUS TRIHEDRURUS (South Brazilian Spindle Snake). 
DIET. Atractus trihedrurus is a dipsadid snake endemic to the 
Atlantic Forest of southeastern and southern Brazil. The diet of 
species within the genus Atractus is often associated with their 
semi-fossorial habits, and studies based on gut contents have 
revealed that some species feed mainly on earthworms, although 
acari and insects can also be consumed (reviewed in Martins 
and Oliveira 1998. Herpetol. Nat. Hist. 6:78–150). However, to our 
knowledge there is no diet information for A. trihedrurus.

On 08 January 2014 at 0810 h, an adult A. trihedrurus was 
observed eating a giant earthworm (Fig. 1) at Carlos Botelho State 
Park, in the state of São Paulo, Brazil (24.06628°S, 47.99772°W, 
WGS 84; 740 m elev.). This park comprises one of the most 
significant Atlantic Forest remnants in southeast Brazil, where 
the vegetation is classified as submontane rainforest (Oliveira-
Filho and Fontes 2000. Biotropica 32:793–810). The snake and 
the earthworm were partially covered by leaf litter and the 
earthworm was partially eaten but still alive when we found it. 
Indeed, the earthworm was compressing its body, apparently as 
an anti-predatory strategy. The specimens was photographed, 
but not collected.

We are especially grateful to Cybele S. Lisboa for the help in 
identification of snake.

DANIEL F. PERRELLA, Programa de Pós-graduação em Ecologia e Re-
cursos Naturais, Universidade Federal de São Carlos, São Carlos, São Paulo 
13565-905, Brazil (e-mail: dfperrella@gmail.com); MERCIVAL R. FRANCIS-
CO, Departamento de Ciências Ambientais, Universidade Federal de São 
Carlos, Sorocaba, São Paulo 18052-780, Brazil.

BOA CONSTRICTOR (Common Boa; Jibóia). DIET. On 20 Feb-
ruary 2016, at ca. 1723 h, in a pasture area near a coffee plan-
tation, municipality of Cachoeiro de Itapemirim, Espírito Santo 
state, Brazil (20.680778°S, 41.094083°W, WGS 84; 151 m elev.), 
we observed the capture of a bird by a Boa constrictor. The bird, 
belong to the genus Furnarius (João-de-barro), was on a fence 
and flew to the ground to forage. We witnessed the B. constrictor 
(SVL ca. 1 m TL) approach in the grass and lunge at the bird. The 
boa captured, constricted, and ingested the prey headfirst over 
ca. 30 min (Fig. 1A, B). There were other birds of various species 
resting on the fence (Fig. 1C), however no reactions among the 
birds were observed. Birds are the primary prey of immature B. 
constrictor and are also frequently eaten by adults (Pizzatto et 
al. 2009. Amphib- Reptil. 30:533–544). This is the first record of 
B. constrictor predation on birds belonging to genus Furnarius. 
Our predation observation supports the idea that B. constrictor 
exhibits both active search and ambush foraging strategies (Ro-
dríguez-Robles et al. 1999. J. Zool. 248:49–58). 

We are grateful to the Universidade Vila Velha (44/2014), and 
Fundação de Amparo a Pesquisa do Espírito Santo (0611/2015), 
which sponsored the research of the Laboratório de Ecologia de 
Anfíbios e Répteis.

Fig. 1. A, B) Boa constrictor ingesting a bird of the genus Furnarius. C) 
Birds resting on the fence near coffee trees.

Fig. 1. Adult Atractus trihedrurus swallowing a giant earthworm in 
Carlos Botelho State Park, southeast Brazil.
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BOA CONSTRICTOR (Common Boa). REPRODUCTION / 
COURTSHIP. Despite being one of the most commonly kept 
pet snakes and having an extremely wide distribution, little 
is know about the courtship behavior of Boa constrictor in the 
wild (Burger and Ford 2009. In Henderson and Powell [eds.], 
Biology of the Boas and Pythons, pp. 215– 226. Eagle Mountain 
Publishing, Eagle Mountain, Utah). Here we report the courtship 
behavior of this species recorded in San Rafael de Escazú, Costa 
Rica (9.936028°N, 84.143987°W, WGS 84; 1008 m elev.) in October 
2006. A pair was observed daily for nine days, exposed on top of 
a pile of plastic roofing. The site was monitored for an additional 
two weeks without success. While exposed and basking, the 
female would be completely entangled with the male, sometimes 
for more than four hours. From a series of photos, we recorded 
that the male coiled around the middle of the body of the female 
(she was substantially thicker and darker than male), with 
their tails in contact (Fig. 1), but intromission was not directly 
observed. The male attempted to touch the anterior region of the 
female with his head, but the female continually hid her head 
under their bodies or the plastic roofing (Fig. 1). This observation 
provides rare insight into mating behavior of B. constrictor in the 
wild. 

ROBERT PUSCHENDORF, School of Biological Sciences, Plymouth 
University, Plymouth PL4 8AA, UK (e-mail: Robert.puschendorf@plymouth.
ac.uk); GERARDO CHAVES, Escuela de Biologia, Universidad de Costa Rica, 
San Pedro, Costa Rica. 

BOIGA DENDROPHILA (Mangrove Cat Snake). DIET. Boiga 
dendrophila is a large (to 250 cm total length) rear-fanged snake, 
known from pristine as well as disturbed lowland forests and 
mangrove swamps of Southeast Asia (David and Vogel 1996. The 
Snakes of Sumatra: An Annotated Checklist and Key with Natural 
History Notes. Edition Chimaira, Frankfurt am Main. 260 pp.; 
Das 2006. A Photographic Guide to the Snakes and Other Reptiles 
of Borneo. New Holland Publishers, Ltd., London. 144 pp.). Its 
known diet includes vertebrates such as frogs, lizards, birds, 

and rodents; one colubrid snake, Ahaetulla prasina (Stuebing 
and Inger 1999. A Field Guide to the Snakes of Borneo, Natural 
History Publications, Sdn. Bhd. Kota Kinabalu. 235 pp.), and 
a viper, Parias sumatranus (Pui and Das 2011. Herpetol. Rev. 
42:281–282) have been noted in its diet.

On 13 December 2015, at ca. 2100 h, an adult B. dendrophila 
(total length ca. 1 m; Fig. 1A) was encountered within the 
compound of a private garden at Tabuan Jaya (01.51763°N, 
110.38692°E, WGS 84; elev. 25 m), abutting the Sama Jaya Nature 
Reserve, Kuching, Sarawak, East Malaysia (Borneo). It was 
observed ca. 1.5 m above ground on a tree, captured and retained 
overnight for observations (it showed a distinct abdominal bulge) 
and photography. It regurgitated a Dendrelaphis pictus (Fig. 1B; 
total length ca. 0.80 m) the next evening. The prey was folded in 
half, suggesting a midbody capture and ingestion. Dendrelaphis 
pictus is a diurnal, arboreal snake, whereas B. dendrophila is 
nocturnal and arboreal; both species are known from lowland 
forests across Sundaland. The protected area is a relatively small 
(38 ha) forest fragment supporting Kerangas (Bornean heath) 
vegetation.

Thanks are due to the Institute of Biodiversity and 
Environmental Conservation, Universiti Malaysia Sarawak, and 
a Niche Research Grant from the Ministry of Higher Education, 
Government of Malaysia (NRGS/1087/2013(01) for support, 
Gernot Vogel for identification of prey species, and the Sarawak 
Forest Department for permission (NCCD.907.4.4 [Jld.7]-38).

CHIEN LEE, Peti Surat P.60, Pejabat Pos Pending, Kuching 93457, Sar-
awak, Malaysia (e-mail: mail@wildborneo.com.my); INDRANEIL DAS, In-
stitute of Biodiversity and Environmental Conservation, Universiti Malaysia 
Sarawak, 94300 Kota Samarahan, Sarawak, Malaysia (e-mail: idas@ibec.
unimas.my).

Fig. 1. A.) Boiga dendrophila encountered within a private garden in 
Kuching, East Malaysia. B) Dendrelaphis pictus recovered from the 
B. dendrophila.

Fig. 1. Boa constrictor courtship in San Rafael de Escazú, Costa Rica.
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BOTHROPS JARARACA (Jararaca). DIET. Bothrops jararaca is an 
abundant viperid associated with forested areas from central and 
southeastern Brazil to northern Argentina. Juvenile B. jararaca 
often perch on vegetation and feed mainly on anurans, while 
adults are predominantly terrestrial and feed mainly on small 
rodents (Sazima and Haddad 1992. In Morellato [ed.], História 
Natural da Serra do Japi—Ecologia e Preservação de uma Área 
Florestal no Sudeste do Brasil, pp. 212–237. FAPESP, Campinas). 
Haddadus binotatus is an endemic anuran of the Brazilian Atlantic 
Forest. It is abundant in leaf litter, but during reproduction may 
be found perched on vegetation up to 1 m high.

During a nocturnal survey on 26 February 2016, a juvenile male 
B. jararaca (total length = 51.0 cm) was observed on the ground 
preying upon an adult female H. binotatus (SVL = 5.5 cm; Fig. 1A) 
at the Reserva Biológica Augusto Ruschi, municipality of Santa 
Teresa, Espírito Santo state, southeastern Brazil (19.904690°S, 
40.540929°W; WGS 84; elev. 620 m). The snake swallowed the frog 
head first. In laboratory, the B. jararaca was dissected and the 
anuran extracted in order to confirm identification (Fig. 1B) and 
both specimens (MBML 3506) are deposited at the Zoological 
Collection of Museu de Biologia Prof. Mello Leitão, Instituto 
Nacional da Mata Atlântica, Santa Teresa municipality, Espírito 
Santo state, southeastern Brazil. To our knowledge, this is the 
first report on predation of H. binotatus by B. jararaca. 

We thank ICMBio (Instituto Chico Mendes de Conservação da 
Biodiversidade) for the permit issued for this study (n° 50.402-1). 
ATM and RBF thank Coordenação de Aperfeiçoamento Pessoal 
de Nível Superior (CAPES) for the scholarship and Fundação de 
Amparo a Pesquisa e Inovação do Espírito Santo (FAPES). TSS 
thanks Conselho Nacional de Desenvolvimento Científico e 
Tecnólogico (CNPq).
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Brazil (e-mail: alexandermonico@hotmail.com); THIAGO SILVA-SOARES, 
Instituto Nacional da Mata Atlântica, Laboratório de Zoologia, CEP 29650-
000, Santa Teresa, Espírito Santo, Brazil; WELINTON D. LAUVERS (e-mail: 

dioneslauvers@hotmail.com), BARBARA M. MONTIBELLER, Laboratório 
de Zoologia, Instituto Federal do Espírito Santo campus Santa Teresa, Santa 
Teresa, CEP 29650-000, Espírito Santo, Brazil; RODRIGO B. FERREIRA, 
Laboratório de Ecologia de Populações e Conservação, Universidade 
Vila Velha, CEP 29102-770, Vila Velha, Espírito Santo, Brazil (e-mail: 
rodrigoecologia@yahoo.com.br).

COLUBER CONSTRICTOR (North American Racer). 
REPRODUCTION / ARBOREAL MATING. Although Coluber 
constrictor is primarily terrestrial, it is well known for its arboreal 
foraging, basking, and avoidance of danger (Mulaik and Mulaik 
1942. Copeia 1942:13–15; Fitch 1963. Univ. Kansas Publ. Mus. 
Nat. Hist. 15[8]:351–468; Plummer and Congdon 1994. Copeia 
1994:20–26; Ernst and Ernst 2003:81. Snakes of the United States 
and Canada. Smithsonian Inst. Press, Washington, D.C. 680 pp.). 
Coluber constrictor has been observed in vegetation to heights 
of “12 feet” (Fitch, op. cit.), “3 m” (Fitch and Shirer 1971. Copeia 
1971:118–128), and “10 m” (Ernst and Ernst, op. cit.). However, 
there has been only one previous mention of arboreality in 
mating racers (Lillywhite 1985. J. Herpetol. 19:306–308). In that 
case (25 June in Kansas) courtship occurred on the ground, but 
after 2 min of intromission, the male dragged the intromittent 
female into a tree to a height of 5 m where copulation continued. 
However, the male may have been seeking the safety of the tree 
due to the presence of the observer and the location of the initial 
courtship in an exposed residential yard.

Fig. 1. Adult (presumably male) Indiana Coluber constrictor 
descending from 4.7 m above ground (top center) to tangle of 
Oriental Bittersweet (circled, at 4.1 m) where courtship and 
presumed copulation were later observed.

Fig. 1. Juvenile Bothrops jararaca preying upon an adult Haddadus 
binotatus, Atlantic forest, Espírito Santo state, southeastern Brazil. 
A) Anuran swallowed headfirst; B) anuran extracted from the snake’s 
stomach. Scale bar = 5 cm.
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On 6 May 2016, at 0940 h (air temp ca. 15°C, sunny, calm 
winds), in a middle-growth woodlot located 3.7 km SE of 
Centerville, Wayne County, Indiana, USA, I observed two racers 
moving along tree branches (Liriodendron tulipifera) among 
Oriental Bittersweet (Celastrus orbiculatus) vines at heights of 
4.1 and 4.7 m above ground (Fig. 1). I immediately left the site 
so as not to further disturb them. I returned briefly at 0957 h and 
the higher snake (presumably male) had descended to the level 
(4.1 m) of the lower (presumably female) snake in a thick tangle 
of Bittersweet, and appeared to be courting her (bodies aligned, 
male rubbing/writhing against the female, head above hers, but 
no biting observed). When I returned at 1123 h they were in the 
same approximate location and positions, and appeared to be 
copulating (Fig. 2), but by ca. 1230 h, when I again returned, 
they were not in the area. This date is well within the normal 
reported mating season of the species (e.g., Fitch, op. cit.), but 
this is the first record of arboreal courtship and copulation for C. 
constrictor.

JOHN B. IVERSON, Department of Biology, Earlham College, Rich-
mond, Indiana 47374 USA; e-mail: johni@earlham.edu.

CROTALUS OREGANUS HELLERI (Southern Pacific 
Rattlesnake). LOSS OF RATTLE STYLE AND MATRIX. The loss 
of the rattle and style/matrix has been previously reported for 
Crotalus atrox (Western Diamond-backed Rattlesnake) and C. 
ruber (Red Diamond Rattlesnake) (Schuett et al. 2012 Herpetol. 
Rev. 341–342). Here we report apparent rattle loss in a wild-
caught C. o. helleri from within the same field site (Rancho Jamul 
Ecological Reserve, California, USA) as the C. ruber reported by 
Schuett et al. (op. cit.). 

On 04 Oct 2014 an adult male C. o. helleri (SVL = 902 mm, 
tail length = 68 mm; 540 g) was captured coiled at the base of a 
large rock outcrop (32.68613°N, 116.85632°W, WGS 84). No rattle 
was noted (Fig. 1), nor was any injury or scarring that would 
indicate the loss of rattle due to trauma; upon handling defensive 
responses included posturing and attempted rattling (i.e., tail 
shaking). Radiographs were taken to compare morphology of the 

rattleless C. o. helleri to a rattled adult male C. o. helleri (Fig. 2). 
Radiographs were taken by Thomas Boyer, DVM, that confirmed 
the lack of an underlying rattle matrix. 

Since 2011, we have captured 26 C. o. helleri from within 
Rancho Jamul Ecological Reserve and 19 C. o. helleri from the 
neighboring protected area of Hollenbeck Wildlife Canyon, 
suggesting the occurrence of rattlelessness is rare within this 
population. The loss of the rattle from injury as a neonate 
cannot be eliminated; however, the absence the style and matrix 
as indicated by radiographs suggests a congenital loss of rattle 
style and matrix. As Schuett et al. (op. cit.), we favor a non-injury 
hypothesis that this phenotypic change is genetic in nature either 
as direct mutation to structural (e.g., Hox) genes or through the 
action of transposable elements. 

Although rare, rattleless individuals appear able to survive to 
adulthood without the use of the rattle as a defensive mechanism. 
Additional research into phenotype frequency, heritability, 
and fitness effects would contribute to understanding the 
evolutionary and ecological aspects of rattle loss and a deeper 
understanding of the genetic mechanisms involved. 

STEPHEN RICE (e-mail: stephen-rice@hotmail.com), BREANNA PUT-
MAN, HANNES SCHRAFT, and RULON CLARK, San Diego State Univer-
sity, 5500 Campanile Drive, Department of Biology, San Diego, California 
92182, USA.

Fig 1. Coiled posture of rattleless Crotalus oreganus helleri prior to 
radiographs.

Fig 2. Radiographs of rattled (left) and rattleless (right) adult male 
Crotaus oreganus helleri.

Fig. 2. Adult (presumably male and female) Indiana Coluber 
constrictor in a tangle of Oriental Bittersweet 4.1 m above ground. 
Note the head of the presumed male above that of the presumed 
female, and the partially everted left hemipenis of the male in the 
upper left.
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CROTALUS OREGANUS LUTOSUS (C. VIRIDIS LUTOSUS) 
(Great Basin Rattlesnake). BEHAVIOR. Water is at a premium 
in the desert, and the species living there have adapted means 
of procuring it whenever possible. Here I provide the first report 
of “rain harvesting” behavior by wild Crotalus oreganus lutosus. 

The following observations were made on 9 July 2014, at 
the northern end of the Great Basin (Harney Co., Oregon, 
USA; 43.2658ºN, 118.8442ºW, WGS 84; 1256 m elev.). This area 
is high desert; annual precipitation averages 16.5 cm. Where 
observations were made, the habitat consisted of basalt outcrops 
surrounded by dry, alkaline playas and sandy dunes dominated 
by sagebrush (Artemisia tridentata) and greasewood (Sarcobatus 
vermiculatus). At 0900 h, it started to rain lightly. At 0915 h, I 
found an adult C. o. lutosus coiled among boulders near a low 
rock ledge. The snake was out in the open, fully exposed to the 
rain. It had formed a tight coil, with its tail in the center and its 
head at the outside of the coil (Fig. 1). The snake had flattened 
its body and was holding the outer edge of the coil above the 
ground, forming a shallow dish. After watching the snake 
drink for a few minutes, I disturbed it by moving. In response, 
it immediately relaxed its ribs, assumed the typical round body 
shape, and uncoiled, in preparation to move away. I remained 
still and did not disturb it further. In less than a minute it had re-
coiled the posterior 2/3 of its body, flattened again, and resumed 
drinking rain off its coils. At this point, I backed up and watched 
it quietly until 0935, at which point the rain began to cease, and 
the snake quietly uncoiled and crawled away. A patch of dry soil 
marked the spot where the snake had been sitting, illustrating 
the tightness of the coil and its efficacy as a rain collector. 

At 0945, it began raining again. At 0948, a short distance away, 
I watched two more adult C. o. lutosus of similar size performing 
the exact same behavior; both were coiled next to cover (a rock 
ledge), but were out in the rain, tightly coiled, and forming a 
dish in the same manner as the first. In this position, one drank 
continuously from its coils for >10 min, and was still drinking 
when I left. I watched another drink for several minutes; when 
it crawled away, it left a dry spot in the same manner as the first 
snake. 

Possibly the most interesting part of this behavior is the 
extreme flattening of the snake’s body, a posture common 
to rain-harvesting snakes (Aird and Aird 1990. Bull. Chicago 

Herpetol. Soc. 25:217; Cardwell 2006. Herpetol. Rev. 37:142–144). 
This appears to increase the efficiency of the collecting dish, as 
well the dish’s size. An indication of this is given by the fact that 
the first snake immediately resumed the posture after being 
disturbed. Since its original description in captive C. o. lutosus 
(Aird and Aird 1990, op. cit.), rain harvesting has been reported in 
seven other species of rattlesnakes, all native to desert regions of 
the southwestern United States and northern Mexico: Crotalus 
atrox (Repp and Schuett 2008. Southwest. Nat. 53:108–114), C. 
cerastes (Rorabaugh 2007. Son. Herpetol. 20:128–129), C. lepidus 
(Mata-Silva et al. 2014. Southwest. Nat. 59:303–304), C. mitchellii 
(Glaudas 2009. Southwest. Nat. 54:518–521), C. molossus (Mata-
Silva et al. 2012. Herpetol. Rev. 43:145–146), C. scutulatus 
(Cardwell 2006, op. cit.), and C. viridis concolor (Ashton and 
Johnson 1998. Herpetol. Rev. 29:170). It is surprising that this 
is the first report of the behavior in wild C. o. lutosus, given the 
relatively large range and abundance of this species. 

CHRIS ROMBOUGH, Rombough Biological, PO Box 365, Aurora, 
Oregon 97002, USA; e-mail: rambo2718@yahoo.com. 

CUBOPHIS CAYMANUS (Cayman Racer). DIET. Cubophis 
caymanus (previously Alsophis cantherigerus caymanus) is a 
diurnal snake endemic to the island of Grand Cayman, Cayman 
Islands. The documented diet of C. caymanus includes Anolis 
spp., Iguana iguana (Green Iguana), and Eleutherodactylus 
planirostris (Greenhouse Frog; Henderson and Powell 2009. 
Natural History of West Indian Reptiles and Amphibians. 
University Press of Florida, Gainesville, Florida. 495 pp.). 

Shortly after dark on 28 November 2008 I encountered a C. 
caymanus preying upon a large adult Osteopilus septentrionalis 
(Cuban Treefrog) in the grounds of the Queen Elizabeth II 

Fig. 1. Crotalus oreganus lutosus in “rain-harvesting” posture. 

Fig. 1. Cubophis caymanus (Cayman Racer) preying on Osteopilus 
septentrionalis (Cuban Treefrog) on Grand Cayman, Cayman Is-
lands. A) Cubophis caymanus biting the head of O. septentrionalis. B) 
Cubophis caymanus constraining the legs of O. septentrionalis and 
attempting to swallow it. 
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Botanical Park, Grand Cayman, Cayman Islands (19.31807°N, 
81.16840°W, WGS 84). I was alerted to the scene by the sound 
of the O. septentrionalis making a loud distress call. When I 
discovered the pair, the snake had the frog’s head in its mouth 
and its body contained within coils (Fig. 1A). After 1 min, the 
snake constrained the frog’s legs within its coils (Fig. 1B). The 
frog was very inflated and continued to emit a loud distress call 
while pushing at the snake’s head with its hands (Fig. 1). The 
snake continued attempting to swallow the frog for the next 40 
min, after which I ceased observations. By this point the frog was 
subdued and no longer emitting a distress call. At the completion 
of my observations, the frog’s head and part of its body had been 
ingested. 

Osteopilus septentrionalis has been widely introduced 
throughout Florida and the Caribbean islands, but the population 
in the Cayman Islands may in fact be native (Henderson and 
Powell 2009, op. cit.; Kraus 2009. Alien Reptiles and Amphibians: 
a Scientific Compendium and Analysis. Springer Science + 
Business Media B.V., Dordrecht, Netherlands. 564 pp.). Besides 
O. septentrionalis, only two other anuran species occur on Grand 
Cayman: E. planirostris and Gastrophryne carolinensis (Eastern 
Narrow-mouthed Toad; Henderson and Powell 2009, op. cit.). 
Although I have heard verbal accounts of C. caymanus preying 
on O. septentrionalis, to my knowledge, this is the first published 
account of the interaction (Henderson and Powell 2009, op. cit.). 
Both C. caymanus and O. septentrionalis are abundant on Grand 
Cayman and considering the rather depauperate anuran fauna, 
this frog is likely an essential prey species for this snake. 

I thank Frederick Burton, the Blue Iguana Recovery Program, 
and the staff of the Queen Elizabeth II Botanical Park for logistical 
support and land access.

CRYSTAL KELEHEAR, Smithsonian Tropical Research Institute, 
Apartado 0843-03092, Balboa, Ancon, Panama, Republic of Panama; 
e-mail: crystal.kelehear@hotmail.com. 

DIADOPHIS PUNCTATUS EDWARDSII (Northern Ring-necked 
Snake). DIET. Diadophis punctatus edwardsii is a semi-fossorial 
snake species which has little formal research on its diet. 
Published information on the diet of D. p. edwardsii has found 
the major prey items to include the salamanders Plethodon 
cinereus, P. glutinosus, Desmognathus fuscus, Eurycea bislineata, 
and earthworms (Barbour 1950. Copeia 1950:100–107; Bush 1959. 
Herpetologica 15:73–77; Brown 1979. Am. Midl. Nat. 102:200–
203) However, these publications are limited to small sample 
sizes. All Pennsylvania, USA, origin D. punctatus were dissected 
and examined from the herpetological collection of Diadophis at 
the State Museum of Pennsylvania (N = 22). Museum specimens 
originated from seven counties: Chester (N = 1), Cumberland (N 
= 1), Dauphin (N = 4), Franklin (N = 5), Northumberland (N = 1), 
and Westmoreland (N = 10). Only one of the 22 specimens had 
any stomach contents and it contained a P. cinereus. 

An additional 36 living D. punctatus were captured in 
Cumberland (N = 25), Franklin (N = 1), Perry (N = 1), and York (N 
= 9) counties Pennsylvania, USA. Individuals were always located 
under rocks or logs, and commonly near forest edge habitat. 
Stomach contents were retrieved by stomach flushing (Legler 
1977. Herpetologica 33:281–284) or gentle external palpation 
(Cruz 2013. Unpublished Master’s Thesis, Marshall University, 
Huntington,West Virginia. 36 pp.). All of the stomach contents 
retrieved in this portion of the study contained plethodontid 
species—five P. cinereus and one unidentifiable Plethodon. Thus, 
in total, 58 D. punctatus were examined: 88% (N = 51) contained 

no stomach contents, 12% (N = 7) contained a plethodontid 
salamander. Stomach contents were only found in specimens 
during the months of May, June, and July; never during April, 
August, September, or October. This regional study represents 
the most thorough analysis of the diet of D. p. edwardsii to 
date and suggests that they primarily depredate plethodontid 
salamanders.

We are grateful to Walter Meshaka of the State Museum of 
Pennsylvania for the use of the museum’s collection. Funding was 
provided through a grant from the Steinbrecher Undergraduate 
Summer Research Program at Messiah College.

ANDREW CATHRO (e-mail: ac1353@messiah.edu) and ERIK 
LINDQUIST, One College Avenue, Mechanicsburg, Pennsylvania, USA (e-
mail: quist@messiah.edu).

ERYTHROLAMPRUS AESCULAPII (False Coral Snake). DIET. 
Erythrolamprus aesculapii (Dipsadidae) is a terrestrial and 
diurnal species (Marques et al. 2001. Serpentes da Mata Atlântica: 
Guia Ilustrado para Serra do Mar. Holos Editora, Ribeirão Preto. 
184 pp.) widely distributed in the Neotropics (Peters and Orejas-
Miranda 1970. Bull. U.S. Nat. Mus. 297:1–347). Ophiophagy has 
been documented in E. aesculapii through analysis of preserved 
specimens and occasional field observations (Santos and Vaz-
Silva 2012. Herpetol. Notes 5:495–496). Here we report predation 
on Atractus badius (Dipsadidae) by E. aesculapii. 

On 27 November 2015, at ca. 1510 h, one of us (GDS) observed 
and photographed an adult E. aesculapii feeding on an A. badius 
(Fig. 1) in the Centro Rústico de Vivência, Tumucumaque 
Mountains National Park, Amapá, Brazil (1.1873°N, 52.3708°W, 
WGS 84; elev. 99 m). The E. aesculapii bit the prey approximately 
5 cm above the tail and swallowed it in approximately 50 min. 
Our observation reinforces the idea that E. aesculapii preys on 
a wide range of snakes species (Marques and Puorto 1994. Rev. 
Bras. Biol. 54:253–259).

Special thanks to André L. S. Nunes for identifying the 
Erythrolamprus aesculapii and Atractus badius.

GIRLAN DIAS DA SILVA, Guarda-parque voluntário do Instituto Chico 
Mendes de Conservação da Biodiversidade, Macapá, AP, Brazil (e-mail: gir-
lan942@gmail.com); CARLOS EDUARDO COSTA-CAMPOS, Laboratório 

Fig. 1. Erythrolamprus aesculapii preying upon Atractus badius in Tu-
mucumaque Mountains National Park, Eastern Amazon, Brazil.
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de Herpetologia, Departamento Ciências Biológicas e da Saúde, Univer-
sidade Federal do Amapá, Campus Marco Zero, 68.903-419, Macapá, AP, 
Brazil (e-mail: eduardocampos@unifap.br).

ERYTHROLAMPRUS MILIARIS (Cobra D’água; Military Ground 
Snake). DIET. Erythrolamprus miliaris is a diurnal-nocturnal snake 
associated with permanent water bodies across South America. 
Hypsiboas albomarginatus is a medium-sized treefrog that breeds 
in permanent or temporary ponds and is often found in bushes 
and low vegetation nearby (Izecksohn and Carvalho-e-Silva 2001. 
Anfíbios do Município do Rio de Janeiro. Editora da UFRJ, Rio de 
Janeiro. 148 pp.). It occurs in the Atlantic forests of eastern Brazil 
from the State of Pernambuco in the northeast to the state of Santa 
Catarina in the south, and in the Caribbean lowlands of Colombia 
to Guianas, lower Amazon Basin (Frost 2016. Amphibian Species 
of the World: an Online Reference. Version 6.0, accessed 15 August 
2016. Electronic database accessible at http://research.amnh.
org. American Museum of Natural History, New York). During 
a diurnal survey on 01 November 2015, ROM observed an adult 
E. miliaris preying upon an adult H. albomarginatus beside a 
lake (Fig. 1) in the municipality of Santa Teresa, Espírito Santo 
state, southeastern Brazil (40.60645°W, 19.95423°S; WGS 84; elev. 
621 m). The H. albomarginatus was in the marginal vegetation, 
near a breeding location when it was preyed upon by the E. 
miliaris. To our knowledge, this is the first report of predation 
on H. albomarginatus by E. miliaris. ATM thanks Coordenação 
de Aperfeiçoamento Pessoal de Nível Superior (CAPES) for 
scholarships.

ROSICLEA O. MATTOS, Escola Superior São Francisco de Assis, 
Departamento de Biologia, Santa Teresa, CEP: 29650-000, Espírito Santo, 
Brazil (e-mail: rosiclea.mattos@gmail.com); WELITON D. LAUVERS, 
Instituto Federal do Espírito Santo campus Santa Teresa, Laboratório de 
Zoologia, Santa Teresa, CEP: 29650-000, Espírito Santo, Brazil (e-mail: 
dioneslauvers@hotmail.com); ALEXANDER T. MÔNICO, Universidade Vila 
Velha, Laboratório de Ecologia de Anfíbios e Répteis, Vila Velha, CEP: 29102-
770, Espírito Santo, Brazil (e-mail: alexandermonico@hotmail.com).

ERYTHROLAMPRUS TAENIOGASTER. DIET. Erythrolamprus 
taeniogaster (Dipsadidae) is a diurnal and nocturnal species, 
occurring in the Atlantic Forest, Caatinga, Cerrado, Pantanal 
and Amazon basin (Nogueira et al. 2010. In Diniz et al. (eds.), 
Diversidade de Répteis Squamata e Evolução do Conhecimento 
Faunístico no Cerrado, pp. 333–375. Editora UNB, Brasília), that 
feeds on a wide variety of taxa, including frogs (Marques et al. 
2005. Serpentes do Pantanal: Guia Ilustrado. Holos Editora, 
Ribeirão Preto. 184 pp.). Herein, we report predation on the frog 
Leptodactylus macrosternum by E. taeniogaster on 17 June 2015, 
at 2015 h, in a wetland in the munipality of Santana, Amapa 
State, Brazil (0.036311°N, 51.162481°W, WGS 84; 26 m elev.). 
While conducting a herpetological survey in the area, one of us 
(JCS) found an adult E. taeniogaster slowly approaching a adult 
male L. macrosternum. The snake attacked the frog with a bite in 
the inguinal region, however, the frog escaped and was quickly 
recaptured by the right flank and subsequently ingested headfirst 
(Fig. 1). The predation event took 20 min, and the snake took 15 
min swallowing its prey. This snake is known to be more active 
during the rainy season (Dec–June) when they are flooded out of 
refugia and are out foraging. This observation suggests that the 
snakes forage opportunistically at frog breeding sites. 

Special thanks to André L. S. Nunes for identifying the 
Erythrolamprus taeniogaster.

JACKSON CLEITON SOUSA (e-mail: jacksoncleitonbio22@gmail.
com) and CARLOS EDUARDO COSTA-CAMPOS, Laboratório de Herpe-
tologia, Departamento Ciências Biológicas e da Saúde, Universidade Fed-
eral do Amapá, Campus Marco Zero, 68.903-419, Macapá, AP, Brazil (e-mail: 
eduardocampos@unifap.br).

FARANCIA ERYTROGRAMMA (Rainbow Snake). SEASONAL 
ACTIVITY. Farancia erytrogramma is a relatively large bodied 
(> 1 m), secretive, semi-aquatic species found in the southeast 
Coastal Plain from Maryland south to north-central Florida 
and west to Louisiana, USA. Due to its secretive behavior and 
use of difficult to sample habitats, such as swamps, rivers, and 
marshes, the life history of F. erytrogramma is poorly understood. 
Much of what is known about F. erytrogramma seasonal activity 
is based on opportunistic observations. Throughout its range 
F. erytrogramma has been documented active in every month 
(Richmond 1945. Copeia 1945:28–30; Neill 1964. Am. Midl. 
Nat. 71:257–295; Palmer and Braswell 1995. Reptiles of North 
Carolina. University of North Carolina Press, Chapel Hill. 
412 pp.), with activity peaks occurring in March, April, June, 
and October (Richmond, op. cit.; Neill, op. cit.; Gibbons et al. 
1977. Herpetologica 33:276–281). Observations of active F. 
erytrogramma north of Florida between late November and 
the end of February could be considered unusual, because this 

Fig. 1. Erythrolamprus taeniogaster preying on an adult male 
Leptodactylus macrosternum at a wetland in the munipality of 
Santana, Amapa State, Brazil.

Fig. 1. Erythrolamprus miliaris preying upon Hypsiboas albomargin-
atus next to a lake in the municipality of Santa Teresa, Espírito Santo 
state, southeastern Brazil.
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species would presumably need to hibernate to escape cold 
temperatures, but Palmer and Braswell (op. cit.) note several cases 
of winter terrestrial activity in North Carolina. Here we report 
several additional instances of winter activity of F. erytrogramma 
in Virginia and South Carolina, USA.

On 1 February 2016, a road-killed adult female F. erytrogramma 
(SVL = 102.2 cm; tail length = 16.1 cm) was found approximately 
1.95 km SSE of Providence Forge, Virginia, on Route 155 south 
where it crosses the Chickahominy River (37.429°N, 77.038°W, 
WGS 84) on the New Kent and Charles City county line. Following 
several days of snow and rain, flows in the Chickahominy River 
were above normal, possibly flooding this snake’s hibernaculum. 
Above average air temperatures the day before and the day of 
the observation may have provided opportunity for this snake to 
find another hibernaculum. 

Aquatic trapping and drift fence sampling on the U.S. 
Department of Energy’s Savannah River Site (SRS) in west-central 
South Carolina revealed that F. erytrogramma can be relatively 
common in a variety of freshwater habitats (Gibbons et al., op. 
cit.; Gibbons and Semlitsch 1991. Guide to the Amphibians 
and Reptiles of the Savannah River Site. University of Georgia 
Press, Athens. 131 pp.), but this species is rarely found moving 
overland (Steen et al. 2013. Herpetol. Rev. 44:208–213). Of 45 F. 
erytrogramma captured on or near the SRS between 2002 and 
2014, only 6 (2 alive, 4 dead) were captured on roads. Of those 
six, two were captured in the winter. The first was a road-
killed individual (not measured) found by Tony Mills at a creek 
overpass just north of the SRS (33.343°N, 81.822°W, WGS 84) on 
24 Jan 2002. The second was a live subadult female (SVL = 54.5 
cm; tail length = 7.6 cm) found crossing Hwy 125 at the overpass 
of Upper Three Runs Creek (33.239°N, 81.744°W, WGS 84) on 15 
Feb 2003 (light rain, air temp ca. 13°C) by Cameron Young. The 
winter/spring of 2002–2003 marked the cessation of a prolonged 
drought in the region, and substantial snake movement was 
observed in early spring 2003 as aquatic snakes returned to water 
bodies that had been dry during the drought (Willson et al. 2006. 
Wetlands 26:1071–1078). However, movement of other species 
peaked in March, with few snakes found returning to wetlands 
in February (Willson et al., op. cit.). Taken together, these 
observations suggest that F. erytrogramma may be more prone 
to winter activity than other snake species in the southeastern 
USA. This overland movement might be driven by the need to 
shift habitats in response to changing water levels within their 
aquatic habitat. Clearly, further research is needed to understand 
the ecology and behavior of this enigmatic species.

Manuscript preparation for this note was aided by the U.S. 
Department of Energy through Financial Assistance Award 
No. DE-FC09-07SR22506 to the University of Georgia Research 
Foundation.

DAVID GARST, Virginia Department of Game and Inland Fisheries, 
3801 John Tyler Memorial Highway, Charles City, Virginia 23030, USA (e-
mail: david.garst@dgif.virginia.gov); JOHN D. WILLSON, Department of 
Biological Sciences, University of Arkansas, Fayetteville, Arkansas 72701, 
USA (e-mail: jwillson@uark.edu).

HETERODON PLATIRHINOS (Eastern Hog-nosed Snake). 
REPRODUCTION / MINIMUM SIZE AT SEXUAL MATURITY. 
Heterodon platirhinos is a medium-sized dipsadid reaching 
maximum lengths of SVL = 105 cm (Carlile et al. 2011. Herpetol. 
Rev. 42:291–292). Some authors suggest male H. platirhinos 
mature at lengths as short as SVL = 40 cm and females at SVL 
= 45 cm, but offer no corroborating evidence (Wright and 

Wright 1957. Handbook of the Snakes of the United States and 
Canada. Comstock Publishing Associates, Ithaca, New York. 
1164 pp.; Conant and Collins 1998. A Field Guide to Reptiles 
and Amphibians of Eastern and Central North America, 3rd ed. 
Houghton Mifflin, New York. 616 pp.). Platt (1969. Univ. Kans. 
Publ. Mus. Nat. Hist. 18:253–420) thought females reach sexual 
maturity at SVL = 50 cm, based on the smallest female observed 
ovipositing, as reported by Meyer (1958. Herpetologica. 14:128). 
Platt (op. cit.) also concluded that males reach sexual maturity at 
SVL = 45.1 cm, based on samples of active spermatozoa he found 
in cloacal smears.

To the best of my knowledge, I report the minimum size at 
sexual maturity of a male H. platirhinos based on an individual 
found during a survey on a barrier island off the coast of New 
York State. At 1446 h on 18 April 2014, I observed a breeding 
aggregation of H. platirhinos consisting of two males and one 
female (Fig. 1). Only one of the males was actively copulating 
with the female (SVL = 55.2 cm; 153 g; Fig. 2), while the other was 
coiled around them. After copulation ended, the copulating male 
was measured and found to be 3 cm shorter (SVL = 370 mm; 65 
g) than the minimum size of sexual maturity suggested by Wright 
and Wright (op. cit.) and Conant and Collins (op. cit.), and nearly 
8 cm shorter than the minimum size suggested by Platt (op. cit.). 
In addition, at 1530 h on 17 Jun 2015, I observed a gravid female 
(SVL = 46.3 cm; 151 g) staging near a communal nesting area. 
This female approached the minimum size suggested by Wright 

Fig 1. Breeding aggregation of Heterodon platirhinos consisting of 
two males and one female.

Fig 2. Copulation between a male (SVL = 37 cm) and female (SVL = 
55.2 cm) Heterodon platirhinos.



Herpetological Review 47(4), 2016

684    NATURAL HISTORY NOTES

and Wright (op. cit.) and Conant and Collins (op. cit.), but was 
3.7 cm shorter than the smallest reported sexually mature female 
reported by Meyer (op. cit.). It should be noted that H. platirhinos 
on the island are geographically isolated, and may be subject to 
island effects (Vanek and Burke, unpubl. data).

JOHN P. VANEK, Cooperative Wildlife Research Laboratory and De-
partment of Zoology, Southern Illinois University, 1263 Lincoln Drive, Car-
bondale, Illinois 62901, USA; e-mail: john.p.vanek@gmail.com.

LAMPROPELTIS CALIFORNIAE (California Kingsnake). DIET / 
OOPHAGY. The diet of Lampropeltis californiae has been rarely 
reported, but is assumed to be similar to other members of 
the L. getula complex. Across the L. getula complex, prey items 
include snakes, lizards, turtles, rodents, and birds (Ernst and 
Ernst 2003. Snakes of the United States and Canada. Smithsonian 
Institution, Washington, D.C. 668 pp.). Egg-eating has also been 
documented and records include the eggs of other snakes (Lewke 
1982. Herpetol. Rev. 13:18), turtles (Brauman and Fiorillo 1995. 
Herpetol. Rev. 26:101–102), and birds. In California, L. californiae 
has been reported to eat the eggs of Aimophila ruficeps (Rufous-
crowned Sparrow; Morrison and Bolger 2002. Ecol. Appl. 
12:398–411), Callipepla californica (California Quail; Compton 
1933. Condor 35:71–72), and Vireo bellii (Least Bell’s Vireo; 
Pemberton and Carriger 1916. Condor 18:233). L. californiae is 
also known for nest robbing and eating the nestlings of Pipilo 
maculatus (Spotted Towhee; Davis 1960. Condor 62:434–456), 
A. ruficeps (Morrison and Bolger, op. cit.), and V. bellii (Clark 
2009. Southwest. Nat. 54:352–353). Here we report the first case 
of predation on Zenaida macroura (Mourning Dove) eggs by L. 
californiae.

On 21 April 2016, at 1245 h, one of us (LLW) observed an adult 
striped-phase L. californiae in the nest of a Z. macroura in the 
backyard of the home of LLW (32.75794°N, 117.01923°W, WGS 84; 
190 m elev) in La Mesa, San Diego Co., California, USA. Located 
1.5 m above the ground in a fig tree (Ficus carica), the nest was 
under observation the day before and had contained an adult 
Z. macroura brooding two eggs. When the nest was checked a 
second time, the L. californiae was loosely coiled around the edge 
of the nest and was in the process of eating the first egg (Fig. 1). 
No signs of the adult doves were seen. Over the course of 4 min, 
the snake ingested the first egg intact; the second egg fell out of 
the nest but was held next to the nest by the body of the snake. As 

the snake attempted to bite the second egg, it fell to the ground 
and cracked. During the whole episode, a Troglodytes aedon 
(House Wren) could be heard scolding the snake, since it had 
an occupied nest box within the same tree. Images are available 
through the RASCals project in iNaturalist (inaturalist.org) or the 
Amphibian and Reptile Atlas of Peninsular California (herpatlas.
sdnhm.org) and both the photos and videos are archived in the 
San Diego Natural History Museum’s herpetology photographic 
collection (SDNHM-HerpPC 5330–5336).

BRADFORD D. HOLLINGSWORTH, Department of Herpetology, 
San Diego Natural History Museum, P.O. Box 121390, San Diego, California 
92112-1390, USA (e-mail: bhollingsworth@sdnhm.org); LORNA L. WALSH, 
4333 Date Ave, La Mesa, California 91941, USA.

LAMPROPELTIS TRIANGULUM SYSPILA (Red Milksnake). 
PIEBALDISM. Piebaldism (or “partial leucism”) is a form of 
hypopigmentation that differs from albinism (the absence of 
melanin pigment) or complete leucism in that the total absence 
of pigments is localized, manifesting as patches of white 
coloration on an otherwise normally colored and patterned 
individual (Acevedo et al. 2009. Polar Biol. 32:41–45). Here, we 
describe the first instance of piebaldism in a wild Lampropeltis 
triangulum syspila.

On 14 May 2014, an adult male L. t. syspila (Fig. 1; total length = 
92 cm) with aberrant piebald patterning was captured in William B. 
Bankhead National Forest (Lawrence Co.) of northwest Alabama, 
USA. The snake was captured in a box-trap array as part of a survey 
of herpetofaunal community responses to forest management 
(Sutton et al. 2013. Forest Ecol. Manag. 295:213–227). The major 
piebald areas were localized to the snake’s dorsum, not dropping 
ventrally more than 6 scale rows from the dorsal midline (Fig. 
1). In general, the unpigmented areas were poorly defined and 
often fragmented by scales with natural coloration. The disjunct 
and smeared appearance of the piebaldism and the surrounding 
area was unlike any color aberration we have observed. The snake 
appeared to be in good physical condition and was released after 
morphometric processing.

Albinistic or leucistic organisms suffer from high mortality and 
other complications in nature (Krecsák 2008. Russ. J. Herpetol. 
15:97–102), but the fossorial natural history of Lampropeltis 

Fig. 1. Piebaldism (i.e., “partial leucism”) observed in Lampropeltis 
triangulum syspila from northwest Alabama, USA.

Fig. 1. An adult striped-phase Lampropeltis californiae consum-
ing the eggs of a Zenaida macroura (Mourning Dove) in San Diego 
County, California, USA.
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spp. might preclude them from some of these issues. A potential 
alternative explanation for this coloration is the L. t. syspila 
suffered a burn injury during a prescribed dormant-season fire. 
Thermal burns can permanently damage skin chromatophores 
and produce a skin condition (leukoderma) that closely 
resembles an inherited piebald condition (Mader 1996. Reptile 
Medicine and Surgery. W. B. Saunders Company, Philadelphia, 
Pennsylvania. 512 pp.). However, closer examination of the snake 
revealed no scarring, puckering, or scalation asymmetries, which 
would be expected following such an extensive injury.

IWO P. GROSS (e-mail: iwogross@gmail.com), YONG WANG, Depart-
ment of Biological and Environmental Sciences, Alabama A & M University, 
Huntsville, Alabama 35810, USA; CALLIE J. SCHWEITZER, USDA Forest 
Service Southern Research Station, Huntsville, Alabama 35810, USA.

LIASIS OLIVACEUS BARRONI (Pilbara Olive Python). DIET. 
The diet and ecology of Liasis olivaceus barroni remains poorly 
known despite its “Vulnerable” status under the Australian 
federal Environment Protection and Biodiversity Conservation 
Act 1999. A diet study undertaken by Shine and Slip (1990. 
Herpetologica 46:283–290) did not include any L. o. barroni 
specimens; however, it did provide a detailed analysis of the diet 
of the northern nominal subspecies L. o. olivaceus which has 
been considered comparable due to the highly opportunistic 
predatory behavior displayed by both subspecies (Barker and 
Barker 1995. Pythons of the World. Vol 1. Australia. Advanced 
Vivarium Systems, Lakeside, California. 171 pp.). Shine and Slip 
(op. cit.) characterized the diet of L. olivaceus as approximately 
26% reptilian, 26% avian, and 48% mammalian prey. The diet 
of L. o. barroni is known from few records and observations 
that include “waterbird species” including “ducks,” White-faced 
Heron (Egretta novaehollandiae) and Australian Wood Duck 
(Chenonetta jubata), “pigeons” including the Spinifex Pigeon 
(Geophaps plumifera), Rothschild’s Rock-wallaby (Petrogale 
rothschildi), and small Common Wallaroo (Macropus robustus) 
as well as some captive birds such as Budgerigar (Melopsittacus 
undulatus) and finch species (Barker and Barker, op. cit.; Pearson 
2006. Giant Pythons of the Pilbara. Landscope 19:32–39; Pearson 
2007. In Swan [ed.], Keeping and Breeding Australian Pythons, 
pp. 174–181. Mike Swan Herp Books, Australia; Ellis 2013. 
Herpetol. Rev. 44:693).

On 21 October 2014, a L. o. barroni scat was collected from 
a permanent waterbody approximately 140 km SE of Karratha, 
Western Australia (21.581344°S, 117.881475°E; WGS 84). The scat 
was collected on a rock ledge just above the water level next to a 
large permanent spring. The scat (220 × 38 mm) was broken into 
four pieces, which were deposited over an area of approximately 
0.25 m2. The scat was identified as belonging to L. o. barroni and 
not a dog or dingo (Canis familiaris or C. dingo) due to its size, 
the presence of urates and the location, which was inaccessible 
to the latter species. Analysis of scat contents revealed a number 
of feathers of Threskiornis moluccus (Australian White Ibis), a 
medium-sized waterbird frequently observed near waterbodies 
in the Pilbara region.

 A further observation of waterbird predation was made in 
August 1980 in dense rush beds near Crossing Pool on Millstream 
National Park, Western Australia (21.580796°S, 117.092223°E; 
WGS 84). A two-meter long L. o. barroni was observed 
consuming an adult Anas gracilis (Grey Teal). The duck was still 
alive when first located and the python took approximately 30 
min to consume it entirely. A photograph of the python following 
consumption of the Grey Teal was published in Storr et al. (1986. 

Snakes of Western Australia. Western Australian Museum, Perth, 
Australia. 176 pp.; pl. 5, fig. 2, p. 123). 

Our records support previous suggestions that birds, 
particularly waterbirds, are likely to make up a large portion of 
the diet of adult L. o. barroni due to its frequent association with 
water bodies (Ellis, op. cit.).

RYAN J. ELLIS (e-mail: ryan.ellis@museum.wa.gov.au) and R. E. JOHN-
STONE, Department of Terrestrial Zoology, Western Australian Museum, 49 
Kew Street, Welshpool, 6106, Australia (e-mail: ron.johnstone@museum.
wa.gov.au).

LYCODON FLAVOZONATUS (Yellow Banded Big Tooth Snake). 
DIET. Lycodon flavozonatus (= Dinodon flavozonatum) is a 
common and widespread species found throughout central 
and southern Asia, but its diet is poorly documented. Das (2010. 
Reptiles of South-east Asia. New Holland Publishers, Cape Town, 
South Africa. 376 pp.) lists the diet as “unstudied.” Zhao (2006. 
Snakes of China. Anhui Science and Technology Publishing 
House, Hefei, Anhui. 372 pp.) lists the diet as “birds, lizards perhaps 
snakes.” There is no documentation of specific prey items below 
class or order level (e.g., birds, mammals, snakes, etc.). At 2207 h 
on 24 June 2015, while surveying at the Wuyishan National Nature 
Reserve in northwestern Fujian Province, China (27.733610°N 
117.641150°E, WGS 84; 1196 m elev.), we encountered a L. 
flavozonatus (total length ca. 75 cm) with an obvious bolus in 
its stomach. We palpated the individual until it regurgitated its 
meal, which consisted of a gravid female Sibynophis chinensis 
(Chinese Mountain Snake) and an unidentified skink species. 
The skink was too digested to positively identify, but it was likely 
either Scincella modesta or Sphenomorphus indicus/incognitus. 
The anterior portion of the S. chinensis was completely digested, 
but the remaining portion measured ca. 24 cm. The S. chinensis 
specimen was found to contain three well-developed eggs 
(34.8 mm, 34.0 mm, and 27.8 mm, by 8.0 mm, 7.0 mm, and 7.7 
mm, respectively). This observation represents both an official 
documentation of ophiophagy in L. flavozonatus, predation of 
Scincidae, and a reproductive observation for S. chinensis, which 
at the 27th latitude, on 24 June, had yet to oviposit. Photographic 
vouchers (L. flavozonatus: HM 131694; S. chinensis: HM 131695) 
were deposited with HerpMapper.org (HM).

KEVIN R. MESSENGER, Alabama A & M University, 4900 Meridian St. 
N, Normal, Alabama 35811, USA (e-mail: kevinrmessenger@gmail.com); 
HOLLIS A. DAHN, University of Central Florida, 4000 Central Florida Blvd, 
Orlando, Florida 32816, USA (e-mail: hdahn@knights.ucf.edu). 

NERODIA ERYTHROGASTER (Plain-bellied Watersnake). 
REPRODUCTION. During March 2016, a concentration of 
watersnakes was observed near a boardwalk at the Sam D. 
Hamilton Noxubee National Wildlife Refuge, Noxubee County, 
Mississippi, USA. This boardwalk passes approximately 400 m 
through a stand of seasonally-flooded Bald Cypress (Taxodium 
distichum) leading to an overlook on Bluff Lake facing a heron 
rookery. After water had receded from around the boardwalk 
in late March, a pair of mating N. erythrogaster was seen and 
photographed by VM on 28 March, completely out in the open 
such that the two snakes could be seen in their entirety (Fig. 
1). These snakes remained in this presumably mated position 
as they were photographed several times from different angles. 
Such clear exposure of the body positions of a mated pair was 
unusual compared to a complex mating aggregation of seven 
snakes seen by WP in Clay County, Mississippi in late April 
2001 (Parker 2003. Herpeteol. Rev. 34:151–152). Gibbons and 
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Dorcas (2004. North American Watersnakes: A Natural History. 
University of Oklahoma Press, Norman. 238 pp.) described 
mating of N. erythrogaster in late April in Ohio and Oklahoma 
and early May in Ohio. Thus, VM’s observation is about a month 
earlier than other such observations.

WILLIAM S. PARKER, 309 Mapleview Road, West Point, Mississippi 
39773, USA (e-mail: wsparker@muw.edu); VICKI T. MAPLES, 2 Lakeview 
Drive, Starkville, Mississippi 39759, USA (e-mail: vickitmaples@gmail.com).

OXYRHOPUS PETOLARIUS DIGITALIS (Banded Calico 
Snake). DIET. Oxyrhopus petolarius is a medium-sized snake 
belonging to the tribe Pseudoboini. This species occurs from 
Mexico through Central America to Bolivia and Brazil (Peters 
and Orejas-Miranda 1970. Bull. U.S. Natl. Mus. 297:1–347). It is 
nocturnal and terrestrial, with occasional records of diurnal and 
arboreal activity (Costa et al. 2010. Biota Neotrop. 10:353–377). 
Its generalist diet includes small mammals, lizards, birds, snakes, 
and bird eggs (Vrcibradic et al. 2011. Herpetol. Rev. 42:299–300; 
Costa et al. 2014. Herpetol. Notes 7:115–118). Volatinia jacarina 
is a small granivorous thraupid bird, usually found in open 
areas (Carvalho et al. 2007. Braz. J. Biol. 67:275-281) throughout 
Central and South America (Sick 1997. Ornitologia Brasileira. 2nd 
ed. Nova Fronteira, Rio de Janeiro. 912 pp.).

Here we report the stomach contents of an O. p. digitalis 
(total length = 77 cm), captured near an Atlantic Forest fragment, 
in Municipality of Cataguases (21.2436°S, 42.7257°W; WGS 
84), Minas Gerais, Brazil. A male V. jacarina (total length = 114 
mm) was found in the snake’s stomach (Fig. 1), and had been 
swallowed headfirst. The snake is housed in the herpetological 
collection of the Universidade Federal de Viçosa, Minas Gerais, 
Brazil (MZUFV 2414).

Birds have also been reported as prey of several Pseudoboini 
species (Sazima and Abe 1991. Stud. Neotrop. Fauna E 26:159–
1640). Bernarde and Machado (2000. Herpetol. Rev. 31:247–248) 
recorded predation by O. p. digitalis on Columbina talpacoti; thus 
this observation represents the second species of bird known 
as prey of this snake. Because O. petolarius is predominantly 
nocturnal (Costa et al., op. cit.) the V. jacarina may have been 
captured as it was sleeping at night.

We thank Diego J. Santana and Carla S. Guimarães for 
a critical reading and helpful comments, and the Instituto 
Chico Mendes de Conservação da Biodiversidade (ICMBio) for 
collection permit (ICMBio permit number 26008-5).

HENRIQUE FOLLY (e-mail: folly.henrique@gmail.com), CLODOAL-
DO L. ASSIS, ANDERSON M. DE OLIVEIRA, SOFIA LUZ, and RENATO 
N. FEIO, Museu de Zoologia João Moojen, Departamento de Biologia 
Animal, Universidade Federal de Viçosa. CEP 36570-000. Viçosa, Minas 
Gerais, Brazil.

PHILODRYAS NATTERERI (Paraguay Green Racer). DIET. 
Philodryas nattereri is a dipsadid snake native to the arid and 
semi-arid regions of Brazil, Paraguay, and Colombia (Uetz et al. 
2016. The Reptile Database, http://www.reptile-database.org; 
accessed 3 Jun 2016). It is a terrestrial and semi-arboreal active 
forager known to eat eggs, lizards, other snakes, mammals, 
amphibians, and one unknown species of passeriform bird (Vitt 
and Vangilder 1983. Amphibia-Reptilia 4:273–296; Mesquita et al. 
2011. Herpetol. J. 21:193–198).

On 26 May 2016 we observed a P. nattereri (SVL ca. 90 cm) 
preying on hatchling Eupsittula cactorum (Cactus Conure or 
“Maracanã”; Fig. 1A) in caatinga habitat in the city of Caicó, 
Rio Grande do Norte, Brazil (6.441750°S, 37.034639°W; WGS 84). 
The predation occurred during the day in a tree (Sideroxylon 
obtusifolium) nearly 2 m above the ground. The snake 
caught one of the hatchlings inside a hole in a termite nest of 
Nasutitermes sp. (Fig. 1B) and tried to swallow it for ca. 15 min. 
After this time, the snake climbed to the top of the tree with the 
bird in its mouth and complete ingestion was not observed. The 
following morning, we found two dead hatchling E. cactorum 
with apparent bite marks, beneath the tree (Fig. 1C). We suspect 
that the snake was unable to swallow the first bird, dropped it 

Fig. 1. A) Oxyrhopus petolarius digitalis (MZUFV 2414; SVL = 77 mm) 
from the municipality of Cataguases, state of Minas Gerais, Brazil 
,and (B) its prey, Volatinia jacarina.

Fig. 1. Mating pair of Nerodia erythrogaster observed on 28 March 
2016 in Mississippi, USA.



Herpetological Review 47(4), 2016

NATURAL HISTORY NOTES     687

to the ground, and returned to the same nest and repeated the 
attempted predation on a second hatchling.

We are grateful to Gibson Machado Alves, father of the first 
author, who took the photo and made behavioral observations 
reported in this note.

RAFAEL SOBRAL, Laboratório de Sistemática e Ecologia de Inverte-
brados do Solo, Instituto Nacional de Pesquisas da Amazônia - Campus II, 
Av. André Araújo, 2936, 69080-971 Manaus, AM, Brazil (e-mail: rafaelso-
bralves@gmail.com); DIEGO M. M. MENDES, Laboratório de Sistemática 
de Diptera, Instituto Nacional de Pesquisas da Amazônia - Campus II, Av. 
André Araújo, 2936, 69080-971 Manaus, AM, Brazil. (e-mail: diego.mello.
mendes@gmail.com)

PHILODRYAS OLFERSII (Cobra-cipó; Lichtenstein’s Green 
Racer). DIET. Philodryas olfersii is a medium-sized, semiarboreal, 
and diurnal species (Hartmann and Marques 2005. Amphibia-
Reptilia 26:25–31), widely distributed throughout South America, 
living in forests and neighboring areas. This snake is a dietary 
generalist, feeding on small vertebrates, such as mammals, frogs, 
birds, and lizards (Hartmann and Marques, op. cit.). Ameiva 
ameiva is a diurnal lizard, occurring in most of tropical and 
subtropical South America east of the Andes, extending north to 
Panamá. In Brazil, it inhabits several different ecosystems and 
is one of the most conspicuous members of lizard assemblages 
(Sales et al. 2011. Phyllomedusa 10:165–176). During a diurnal 
survey on 18 October 2015, a P. olfersii was observed preying upon 
a juvenile A. ameiva (Fig. 1) in the Mosteiro Zen Morro da Vargem, 
municipality of Ibiraçu, Espírito Santo state, southeastern Brazil 
(40.378415°W, 19.842013°S; WGS 84; elev. 115 m). The P. olfersii 
was found constricting the A. ameiva and subsequently began 
ingesting it headfirst. The observation lasted for 10 min, and 
once disturbed by our presence, the snake fled with the lizard in 
its mouth. To our knowledge, this is the first report of predation 
on A. ameiva by P. olfersii.

We thank the photographer Jonas Alves, for providing 
the photo and details of the predation event. ATM thanks 

Coordenação de Aperfeiçoamento Pessoal de Nível Superior 
(CAPES) for the scholarship.

WELINTON D. LAUVERS, Laboratório de Zoologia, Instituto Federal 
do Espírito Santo campus Santa Teresa, Santa Teresa, CEP: 29650-000, Es-
pírito Santo, Brazil (e-mail: dioneslauvers@hotmail.com); DIOGO A. KOS-
KI, Instituto de Ciências Biológicas, Políticas e Sociais “Dom Vasco Fernan-
des Coutinho,” IVAFEC-ES, CEP: 29.120-610, Vila Velha, Espírito Santo, Brazil; 
ALEXANDER T. MÔNICO, Laboratório de Ecologia de Anfíbios e Répteis, 
Universidade Vila Velha, CEP: 29102-770, Vila Velha, Espírito Santo, Brazil (e-
mail: alexandermonico@hotmail.com).

PHILODRYAS PATAGONIENSIS (Patagonia Green Racer). DIET 
/ OPHIDIOPHAGY. Philodryas patagoniensis has a widespread 
distribution, ranging from Argentina to Brazil, Bolivia, and 
Uruguay (Abegg and Neto 2012. Serpentes do Rio Grande do Sul. 
LEW, Tapera, Rio Grande do Sul. 152 pp.). It is a dietary generalist, 
consuming invertebrates, mammals, birds, frogs, lizards, and 
other snakes (Lopez and Giraudo 2008. J. Herpetol. 3:474–480). 
Ophidiophagy is thought to be uncommon in P. patagoniensis 
with records of Erythrolamprus jaegeri, Lygophis dileps, and 
Philodryas olfersii (Lopez and Giraudo, op. cit.; Marques et al. 
2012. Herpetol. Notes 5:315–317). 

On 3 October 2015, in the municipality of Chui, state of Rio 
Grande do Sul, Brazil (33.678447°S, 53.513633°W, WGS 84; 9 m 
elev.), we collected an adult female P. patagoniensis (SVL = 103 
cm, tail length = 25 cm) under a tile plate in a field. While being 
transported, it regurgitated the remains of an Erythrolamprus 
semiaureus, which included the entire tail (tail length = 17 cm). 
The total length of the regurgitated specimen was estimated at 
92 cm, based on reference specimens. This represents the first 
record of E. semiaureus predation by P. patagoniensis under 
natural conditions (see Lema et al. 1983. Comun. Mus. Ciênc. 
PUCRS, Sér. Zool., Porto Alegre 26:41–121 for a captive record). 
Both specimens are deposited at the Coleção Herpetológica da 
FURG, Rio Grande, Rio Grande do Sul, Brazil (CHFURG 4526 
and 4527; P. patagoniensis and E. semiaureus, respectively). 
Collection permit was authorized by Instituto Chico Mendes de 
Conservação à Biodiversidade (ICMBio 43658-1).

VICTOR H. S. TEIXEIRA (e-mail: vht.teixeira@hotmail.com), FERNAN-
DO M. QUINTELA, and DANIEL LOEBMANN, Universidade Federal do Rio 
Grande, Instituto de Ciências Biológicas, Laboratório de Vertebrados, Av. 
Itália Km 8, CEP: 96203-900, Vila Carreiros, Rio Grande, Rio Grande do Sul, 
Brazil.

Fig. 1. A) Philodryas nattereri preying on a hatchling Eupsittula cacto-
rum in the city of Caicó, Rio Grande do Norte, Brazil. B) Termite nest 
of Nasutitermes sp. C) Two dead hatchling E. cactorum.

Fig. 1. Philodryas olfersii preying on a juvenile Ameiva ameiva in the 
municipality of Ibiraçu, Espírito Santo, southeastern Brazil.
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PHILODRYAS SIMONSII (Schmidt’s Racer) and PHILODRYAS 
TACHYMENOIDES (Schmidt’s Green Racer). REPRODUCTION 
and DIET. The neotropical opistoglyphus snake genus Philodryas 
contains 22 species distributed through the Andes, Amazon 
Basin, Pampas, and Patagonia, reaching elevations up to 3000 m 
(Uetz et al. The Reptile Database, http://www.reptile-database.
org; accessed 15 Apr 2016; Zaher et al. 2014. Zootaxa 3785:469–
480). Some species (e.g., P. olfersii and P. patagoniensis) have 
abundant information on their natural history, while others, 
especially Andean species, remain poorly known. Herein, we 
report the first data on reproduction and diet for P. simonsii 
and P. tachymenoides, respectively. The voucher specimens 
are deposited in the herpetological collection of Centro de 
Ornitología y Biodiversidad (CORBIDI), Lima, Peru.

One gravid female P. simonsii (CORBIDI 5008; SVL = 565 mm) 
was collected on 24 March 2010, in Santa Eulalia (11.8090°S, 
76.6292°W, WGS 84; 1800 m elev.), Huarochiri province, Lima 
department, Peru. The specimen was dissected and four well-
developed eggs (1 in the left oviduct and 3 in the right oviduct) 
were found. Measurements were: average length = 27.5 mm 
(range 25.7–29.5 mm), width = 10.6 mm (10.4–11.1 mm), and 
volume = 1640.2 mm³ (1483.6–1903.1 mm³). 

On 4 March 2012, an adult female P. tachymenoides (CORBIDI 
11238; SVL = 533 mm; total length = 719 mm; head width = 11.1 
mm) was collected in Corire Conservation Concession, Castilla 
province, Arequipa department, Peru (16.0621°S, 72.1799°W, 
WGS 84; 2625 m elev.). Its stomach contained an adult Phyllotis 
limatus (SVL = 103 mm; total length = 20.3 mm; cranial width 
= 16 mm), which was ingested head first. On 22 March 2016 at 
1502 h, an adult P. tachymenoides (SVL ca. 500 mm) was observed 
feeding on a juvenile toad, Rhinella limensis (Fig. 1), near Churin 
village (10.9117°S, 77.0018°W, WGS 84; 1600 m elev.), Oyón 
province, Lima department, Peru. The snake swallowed the toad 
headfirst. The present information represents the first record of 
reproduction for P. simonsii and the first prey items recorded for 
P. tachymenoides.

ANDY C. BARBOZA (e-mail: andy_barboza@yahoo.es), RENZO PR-
ADEL, DAVID AYBAR, JESÚS M. MUÑOZ, and PABLO J. VENEGAS, Cen-
tro de Ornitología y Biodiversidad (CORBIDI), Santa Rita No.105 of.202, Urb. 
Huertos de San Antonio, Surco, Lima, Perú.

REGINA RIGIDA (Glossy Crayfish Snake). PREDATION. On 23 
September 2015 an Amia calva (Bowfin fish; total length = 47.0 
cm) was collected from the Combahee River (Colleton County, 
South Carolina, USA; 32.68295°N, 80.77792°W, WGS 84), during a 
fisheries survey (water temperature = 25.4°C, salinity = 1.0 ppt). 
It was dissected on 24 September 2015, and was found to have a 
partially digested Regina rigida rigida (total length = 55.3 cm) in 
its stomach (Fig. 1). Despite some discoloration and damage, it 
was identifiable by the stripes on the ventral side formed by the 
paired dark triangles on each ventral scale (Powell et al. 1998. A 
Key to Amphibians and Reptiles of the Continental United States 
and Canada. University Press of Kansas. Lawrence, Kansas. 131 
pp.). 

Amia calva have a broad diet, consisting of crustaceans like 
crayfish and grass shrimp, insects, and fishes, including Anguilla 
rostrata (American Eel) (Ashley and Rachels 1999. Proc. Annu. 
Conf. Southeast. Assoc. Fish Wildl. Agencies 53:50–60; Lagler 
and Applegate 1942. Copeia 1942:190–191). There are also two 
reports of predation on a related snake (Regina alleni, Striped 
Crayfish Snake) by A. calva (Jordan and Arrington 2001. Wetlands 
21:155–159), but clearly these occurrences are uncommon and 
we are not aware of any reports of R. rigida being ingested by any 
fish species. 

MORGAN P. HART (e-mail: hartm@dnr.sc.gov), HENRY DAVEGA, 
STEPHEN A. ARNOTT, ANTONY S. HAROLD, Grice Marine Lab 205, Fort 
Johnson Rd. Charleston, South Carolina 29412, USA (e-mail: Harolda@cofc.
edu); ANDREW M. GROSSE, Marine Resources Research Institute, 217 Ft. 
Johnson Rd. P.O. Box 12559 Charleston, South Carolina 29412, USA (e-mail: 
grossea@dnr.sc.gov).

RENA DISSECTUS (New Mexico Threadsnake). PREDATION. 
Rena dissectus is a subterranean species that commences 
nocturnal aboveground activity around sunset for a few hours 
during active periods from March to October (Ernst and Ernst 
2003. Snakes of the United States and Canada. Smithsonian 
Institution Press, Washington D.C. 680 pp.). This small snake 
is likely preyed upon by many animals when on the surface, 
but a limited number of predation events have been reported. 
Known predators include large centipedes, snakes, birds, and 
mammals (Ernst and Ernst, op. cit.). To our knowledge, there are 
no published observations of this species being predated by an 
amphibian.

On 9 June 2015, we observed an Anaxyrus woodhousii 
(Woodhouse’s Toad) consuming a R. dissectus in the flood plain 
of the Gila River, Grant County, New Mexico, USA (32.9449°N, 
108.6093°W, WGS 84; elev. 1370 m). The adult-sized toad was 
located on a roadway at dusk after a heavy rain with the snake 
in its mouth. The locality was situated at an ecotone between 
the river floodplain to the east and upland desert grasslands 

Fig. 1. Lengths of Amia calva (Bowfin) and Regina rigida it had 
consumed.

Fig. 1. Philodryas tachymenoides preying on Rhinella limensis near 
Churin Village, Lima, Peru.
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to the west. Riparian habitats were dominated by Fremont 
Cottonwoods (Populus fremontii). We deposited the snake into 
herpetological collections at the Sternberg Museum of Natural 
History (FHSM 16809), Fort Hays State University, Hays, Kansas, 
USA. This observation represents the northern edge of the 
distribution for R. dissectus in the region as our observation 
and an individual collected in 1964 from “along Gila River near 
Cliff” (Western New Mexico University 9089) are known from the 
immediate area (Degenhardt et al. 1996. Amphibians and Reptiles 
of New Mexico. University of New Mexico Press, Albuquerque. 
431 pp.). Anaxyrus woodhousii are known to consume a variety 
of prey items, including small arthropods such as Coleoptera, 
Hymenoptera, Lepidoptera, Isopoda, and arachnids (Gehlbach 
and Collette 1959. Herpetologica 15:141–143). This is the first 
observation of an A. woodhousii predating a R. dissectus. 

This project was funded in part by the Share with Wildlife 
program of the New Mexico Department of Game and Fish 
while one of us (KG) was researching mammals in the region. 
We thank Tom Giermakowski at the Museum of Southwestern 
Biology, University of New Mexico, and Jim Stuart, New Mexico 
Department of Game and Fish for assistance in tracking down 
locality data for the prior records of occurrence in the area. 

KEITH GELUSO, Department of Biology, University of Nebraska at Ke-
arney, Kearney, Nebraska 68849, USA (e-mail: gelusok1@unk.edu); CURTIS 
J. SCHMIDT, Sternberg Museum of Natural History, Fort Hays State Univer-
sity, Hays, Kansas 67601, USA (e-mail: cjschmidt@fhsu.edu); MIKALAH M. 
BROWN, and LANDIS R. SLEPICKA, Department of Biology, University of 
Nebraska at Kearney, Kearney, Nebraska 68849, USA.

STORERIA DEKAYI (Dekay’s Brownsnake). DEFENSIVE 
BEHAVIOR. Storeria dekayi exhibit a diverse array of defensive 
behaviors, including cryptic concealment, death-feigning, 
flattening, fleeing, gaping, head-hiding, inflation, immobility, lip-
curling, musking, posturing, striking, and thrashing (reviewed by 
Gray 2014. Collinsorum 3:20–27). Gray (2015. J. N. Am. Herpetol. 
2015:43–52) studied defensive behaviors of S. dekayi in the field 
and noted that before contact occurs (i.e., touching the snake 
in order to elicit a defensive behavioral response), S. dekayi will 
either remain immobile, attempt to flee, or occasionally engage 
in head-hiding behavior. Gray (2015, op. cit.) noted in his study 
that open-mouthed striking behavior in S. dekayi occurred only 
after contact. 

In two of approximately 20 encounters with S. dekayi since 
2008, I have observed open-mouthed striking behavior in S. 
dekayi in which the snake struck immediately upon detection 
without contact. Both observations occurred during summer 2008 
while overturning debris (wooden paneling) in Scott Township, 
Columbia Co, Pennsylvania, USA (41.0058°N, 76.4150°W; WGS 
84). On the first occasion, immediately after lifting cover, a small 
S. dekayi (total length ca. 18–20 cm) assumed a strike posture 

and subsequently preformed one open-mouthed strike before 
fleeing. On the second occasion, a S. dekayi (total length ca. 25 
cm) immediately assumed a defensive posture upon removal of 
cover and preformed 3–4 open-mouthed strikes before fleeing, 
while a similar sized conspecific immediately fled. Although 
S. dekayi more typically displays inoffensive behaviors such as 
immobility or fleeing during the initial phase of encounter by a 
predator, as reported by (Gray 2015, op. cit.), the observations 
reported herein suggest that S. dekayi may also occasionally 
respond aggressively to predators before contact. 

SEAN M. HARTZELL, Department of Biological and Allied Health Sci-
ences, Bloomsburg University of Pennsylvania, Bloomsburg, Pennsylvania 
17815, USA; e-mail: smh14844@huskies.bloomu.edu. 

TANTILLA MELANOCEPHALA (Crowned Snake). 
REPRODUCTION. Tantilla melanocephala is a small and 
semifossorial snake distributed from Guatemala to Argentina 
and Uruguay (Uetz et al. 2016. The Reptile Database, http://
www.reptile-database.org; accessed 17 May 2016). In Argentina, 
there are few records of the species (Giraudo et al. 2012. Cuad. 
Herpetol. 26:303–326) and reproductive data are scarce. Here, we 
present the first detailed reproductive data for T. melanocephala 
in Argentina. At 1522 h on 7 December 2014 a gravid female 
T. melanocephala (SVL= 26.9 cm; tail length = 7.9 cm; mass = 
10.61 g) was found under a Eucalyptus sp. log in “Estancia Don 
Antonio” (28.925961°S, 56.407581°W, WGS 84;

 
72 m elev.) in 

General Alvear Department, Corrientes Province, Argentina. On 
11 December 2014 in the laboratory, the female laid one egg, and 
on 12 December laid two more eggs. The eggs measured 21.10 
× 7.76, 24.09 × 7.99, and 23.40 × 7.80 mm; weighed 1.22, 1.23, 
and 1.20 g; and the volume was 663.28, 801.16, and 743.18 mm3, 
respectively. The total fresh clutch mass was 3.65 g and post-
oviposition female body mass was 6.96 g. The Relative Clutch 
Mass (total clutch mass/body mass of mother after oviposition; 
Shine 1980. Oecología 46:92–100) was 0.52. The specimens 
were fixed and deposited at the Herpetological Collection of 
the Universidad Nacional del Nordeste as a voucher specimen 
(UNNEC 13012). At oviposition, the development embryo stage 
was 22 (Zehr 1962. Copeia 1962:322–329), similar to that reported 
for other snakes species (Blackburn 1995. J. Theor. Biol. 174:199–
216). The reproductive data reported here are similar to those 
registered for T. melanocephala from Brazil (Marques and Puorto 
1998. Amphibia-Reptilia 19:311–318; Do Santos Costa et al. 2006. 
J. Herpetol. 40:556–559) and other species of the genus (Easterla 
1975. Herpetologica 31:234–236). 
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