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CAUDATA — SALAMANDERS

DESMOGNATHUS MONTICOLA (Seal Salamander). LEUCISM. 
Desmognathus monticola is a medium-sized stream-dwelling 
salamander in the Appalachian Mountains, often the most 
abundant species in a given stream or seep. The typical dor-
sal coloration for individuals ranges from a tan to dark brown 
color, with wormlike darker markings on the dorsum, pattern 
and color are highly variable (Petranka 1998. Salamanders of the 
U.S. and Canada. Smithsonian Institution Press. Washington, 
D.C. 587 pp.). At 1640 h on 24 March 2017, a leucistic subadult 
D. monticola was found under a small rock in a seep in Fayette 
County, West Virginia, USA (38.05938°N, 81.08099°W, WGS84; 
Fig. 1). Many other D. monticola were found in the same seep as 
the leucistic individual, however, all other individuals exhibited 
normal coloration. Other species found in the seep included: D. 
quadramaculatus, Eurycea cirrigera, Gyrinophilus porphyriticus, 
and Pseudotriton ruber. 

Albinism has been reported previously with D. monticola 
(Houtcooper 1981. Herpetol. Rev. 12:78); however, the condition 
of leucism differs from that of albinism as it results in loss or 
reduction of pigmentation in the skin while eye pigmentation 
retains normal coloration (Fig. 1). Leucism has been reported 
in many other Plethodontid salamanders and in other 
Desmognathus species previously (Mitchell 2002. Banisteria 
20:72–74); however, to my knowledge this is the first report of 
leucism for D. monticola.

ALEXANDER MURRAY, Department of Biology, Marshall University, 
350 Science Building, 1 John Marshall Drive, Huntington, West Virginia 
25755, USA; e-mail: murray111@marshall.edu.

DESMOGNATHUS WELTERI (Black Mountain Salamander). 
CANNIBALISM. Predation of heterospecifics and cannibalism of 
conspecifics has been widely reported within stream-inhabiting 
salamander guilds, especially within the genus Desmognathus: 
D. auriculatus (Chaney 1949. The Life History of Desmogna-
thus fuscus auriculatus. M.S. Thesis. Tulane University, New 
Orleans, Louisiana. 130 pp.), D. carolinensis (Tilley 1972. Co-
peia 1972:532–540), D. fuscus (Bishop 1941. New York State Bull. 
324:1–365), D. ochrophaeus (Wood and Wood 1955. J. Tennessee 
Acad. Sci. 39:36–39), and D. ocoee (Tilley 1972, op. cit.).

The diet of D. welteri is poorly known throughout its range 
(Felix and Pauley 2006. Northeast. Nat. 13:469–476). Previous 
studies have reported an absence of salamander prey in the 
stomach contents of D. welteri. On 18 May 2017, a male D. 
welteri (total length = 128.91 mm, 6.2 g) and a gravid female D. 
welteri (total length = 120.14 mm, 7.8 g) were found underneath 
separate, submerged rocks in a first order stream locally known 
as Island Branch, adjacent to Eastern Kentucky University’s 
Lilley Cornett Woods Appalachian Ecological Research Station in 
Letcher County, Kentucky, USA (37.08632°N, 82.98456°W; WGS 
84). One larval D. welteri (total length = 29.1 mm) was recovered 
from each individual via a non-lethal gastric lavage method. To 
our knowledge, this is the sixth report of cannibalism in a species 
from the genus Desmognathus and the first report of conspecific 
and larval predation in D. welteri. 

Research was performed under the University of Kentucky 
Institutional Animal Care and Use Committee protocol No. 05-
2015 and Kentucky Department of Fish and Wildlife Resources 
permit No. SC1611150. 

JACOB M. HUTTON, Department of Forestry and Natural Resources, 
University of Kentucky, Lexington, Kentucky 40508, USA (e-mail: jakem-
hutton1@gmail.com); REBECCA LELOUDIS, Chapel Hill, North Carolina 
27514, USA (e-mail: rleloudis@gmail.com); STEVEN J. PRICE, Department 
of Forestry and Natural Resources, University of Kentucky, Lexington, Ken-
tucky 40508, USA (e-mail: steven.price@uky.edu). 

EURYCEA NANA (San Marcos Salamander). HABITAT. Eurycea 
nana is a Federally Threatened salamander (U.S. Fish and Wild-
life Service 1980. Fed. Reg. 45:47355–47364) commonly regarded 
as restricted to the upper San Marcos River in San Marcos, Hays 
County, Texas (Chippindale et al. 1998. Copeia 1998:1046–1049). 
However, recent phylogenetic analyses indicate this species may 
range north to Austin, Travis County, Texas (Bendik et al. 2013. 
BMC Evol. Biol. 13:201; Krejca et al. 2017. Southwest. Nat. 62:1–
13). Historic and contemporary reports have suggested limited 
habitat use within its highly-restricted range, with E. nana most 
commonly found in gravel, cobble, Amblystegium moss, and 
blue-green algae mats but seldom found in areas with silt sub-
strates and submerged macrophyte cover (Tupa and Davis 1976. 
Texas J. Sci. 27:179–195; Diaz et al. 2015. Aquat. Conserv. 25:307–
321). Additionally, Nelson (1993. Population Size, Distribution, 
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Fig. 1. Leucistic Desmognathus monticola from Fayette County, West 
Virginia, USA. 
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and Life History of Eurycea nana in the San Marcos River. M.S. 
Thesis. Texas State University. San Marcos, Texas. 43 pp.) con-
cluded that E. nana does not occur in macrophytes, and recom-
mended that macrophyte removal would increase salamander 
habitat by reducing siltation. 

On 8 October 2017, we captured one juvenile (total length ~ 
20 mm) and one adult (total length ~ 55 mm) E. nana in a floating 
mat of introduced Water Sprite (Ceratopteris thalictroides) at the 
headwaters of the San Marcos River (29.89406°N, 97.92994°W, 
WGS84; 228 m elev.). We utilized the sieve and sampling technique 
described by Godley (1982. In Davis [ed.], CRC Handbook of 
Census Methods for Terrestrial Vertebrates, pp. 281–282. CRC 
Press, Inc., Boca Raton, Florida) for sampling vertebrates in 
Water Hyacinth (Eichhornia crassipes) communities. To the 
best of our knowledge, this is the first published account of E. 
nana utilizing 1) floating macrophytes, and 2) an introduced 
macrophyte as habitat. 

Several other species of introduced, floating macrophytes 
occur in Spring Lake, e.g., Water Hyacinth, Water Lettuce 
(Pistia stratiotes), and Watercress (Nasturtium officinale). These 
invasives are regularly removed from the lake to manage their 
proliferation. Additional surveys are needed to determine their 
relevance as E. nana habitat, and the potential of salamander by-
catch during removal efforts.

We conducted surveys in accordance with Federal Fish and 
Wildlife Permit TE039544-1 issued to MRJF. We thank Texas 
State University for funding, The Meadows Center for Water 
and the Environment for site access and sampling permission, 
and Aaron Wallendorf (Spring Lake Coordination Manager) for 
ample support and information. 

AUSTIN M. A. BOHANNON (e-mail: amb200@txstate.edu), ZACH-
ARY C. ADCOCK, ANDREW R. MACLAREN, MAXIE L. KIEHNE, and MI-
CHAEL R. J. FORSTNER, Department of Biology, Texas State University, 
601 University Drive, San Marcos, Texas 78666, USA.

NOTOPHTHALMUS VIRIDESCENS (Eastern Newt). TOXICITY. 
In a recent report, Belted Kingfishers (Megaceryle alcyon) and 
Little Blue Herons (Egretta caerulea) were reported as preda-
tors of Eastern Newts (Notophthalmus viridescens) in Leon 
County, Florida, USA (Tanaka and Means 2017. Herpetol. Rev. 
48:155–157). The newts exhibited the typical unken reflex, pre-
sumably to signal potential predators of a distasteful, toxic prey. 
Eastern Newts are well known to contain tetrodotoxin (TTX) in 
their skin (Brodie 1968. Am. Midl. Nat. 80:276–280), a lethal neu-
rotoxin, which specifically blocks voltage-gated sodium chan-
nels of nerve and muscle membranes (Hanifin 2010. Mar. Drugs 
8:577–593). However, the levels of toxin concentration in the 
newts are highly variable among populations and individuals. 
Newts from their northern (eastern Canada) and southernmost 
(Florida) range of distribution were found to be entirely nontox-
ic, whereas specimens from central-eastern areas (Pennsylvania, 
Virginia) contained remarkably high concentrations of TTX (Yot-
su-Yamashita et al. 2012. Toxicon 59:257–264).

In 2008, 14 specimens of the Eastern Newt were collected 
at various locations in Florida and provided to us with their 
ethanol extracts for toxin analysis. None of these specimens 
contained even traces of TTX. Two of the locations in North 
Florida were about 35 and 210 km, respectively, from the 
area where Tanaka and Means (2017, op. cit.) made their 
observations: Wacissa River, Big Blue Spring, Jefferson County, 
Florida (two specimens; 30.32800°N, 83.98500°W; WGS 84) and 
Eglin Air Force Base, Okaloosa County, Florida (three specimens; 

30.52193°N, 86.22884°W; WGS 84). Given that all five newts, like 
nine specimens from Alachua, Putnam, Duval, Levy, and Polk 
counties in Florida, did not contain detectable amounts of TTX, 
it is reasonable to assume that the newts the two birds consumed 
were also nontoxic. In a recent study on Eastern Newts from a 
pond in Clarke County, Georgia, USA (33.88726°N, 83.35253°W), 
TTX was also not detected, which confirms our conclusion that 
the newt populations in the southern USA tend to be free of the 
toxin.

Recently, similar observations on birds as predators of 
potentially toxic newts have been reported, when two Hooded 
Mergansers (Lophodytes cucullatus) and a Great Blue Heron 
(Ardea herodias) swallowed a Rough-Skinned newt (Taricha 
granulosa) at a pond on Vancouver Island, British Columbia, 
Canada (Mebs and Yotsu-Yamashita 2017. Herpetol. Rev. 48:828–
829). Normally, these newts contain high TTX concentrations. 
However, analysis of TTX in specimens collected close to that 
location revealed no or very low toxin concentrations. This 
demonstrates that populations of both newt genera, Taricha as 
well as Notophthalmus, become vulnerable to predation when 
they lose their chemical defense. 

DIETRICH MEBS, Institute of Legal Medicine, Goethe University, 
Frankfurt, Germany (e-mail: mebs@em.uni-frankfurt.de); MARI YOTSU-
YAMASHITA, Graduate School of Agricultural Science, Tohoku University, 
Sendai, Japan (e-mail: mari.yamashita.c1@tohoku.ac.jp).

ANURA — FROGS

ACRIS BLANCHARDI (Blanchard’s Cricket Frog). ECTOPARA-
SITES. Several species of chigger mites in the arachnid family 
Trombiculidae commonly parasitize amphibians (Connior et al. 
2016. J. Arkansas Acad. Sci. 70:263–267). Hannemania dunni 
Sambon, 1928 has been reported to infest numerous anurans 
and salamanders from Alabama, Arkansas, Kansas, Louisiana, 
North Carolina, Oklahoma, Tennessee, Texas, Virginia, and West 
Virginia (e.g., Regester 2001. Herpetol. Nat. Hist. 8:69–73; Wal-
ters et al. 2011. Fac. Publ. H.W. Manter Lab Parasitol. 697:1–183; 
McAllister et al. 2013. Comp. Parasitol. 80:69–79; Connior et al. 
2016, op. cit.). Infestations of larval chigger mites are readily seen 
as small red pustules on amphibians in the field. Loomis (1956. 
Univ. Kansas Sci. Bull. 37:1195–1443) first reported Acris gryl-
lus (later A. blanchardi) as a host in Craig County, Oklahoma, but 
provided no details. This report expands our knowledge of chig-
ger mite parasitism on A. blanchardi. 

On 22 May and 30 June 2009, we captured 24 and 10 A. 
blanchardi, respectively, on U.S. Army Camp Gruber, Muskogee 
County, Oklahoma (35.7544°N, 95.1491°W; WGS 84). None of 
those captured on 22 May in a shallow roadside depression had 
chiggers. Ten frogs captured on 30 June around a small pond 
were parasitized at multiple anatomical locations. Two were 
females (26–27 mm SVL) of which one had chiggers. The infested 
female had one chigger mite on the venter and one in the 
webbing between two of the right toes. The eight males (mean 
SVL = 24.5 ± 1.5 SE mm, 23–27 mm) also had mites on multiple 
locations: 5-venter, 5-groin, 4-right rear leg, 6-left leg, 2-right 
foot, 2-left foot, 2-right heel, 1-left heel, and 1-right toe webbing 
(Fig. 1A). Number of chiggers on individual males ranged from 0 
to 29 (mean = 12.9 ± 10.1 SE). 

Between August 2012 and September 2017, we collected 20 
adult A. blanchardi by hand (mean SVL = 22.9 ± 2.8 SE mm, 19–
30 mm) from Hochatown (N = 15, 34.1711°N, 94.7521°W; WGS 
84), Lukfata (N = 3, 34.0070°N, 94.7650°W; WGS 84), and Yashau 
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Creek (N = 2, 34.0113°N, 94.7498°W; WGS 84), McCurtain County, 
Oklahoma, USA, and examined them for ectoparasites. Five of 20 
(25%) A. blanchardi (mean SVL = 22.0 ± 1.2 SE, 20–23 mm) were 
infested with a single larval H. dunni (Fig. 1B). All of the frogs were 
collected from the Hochatown site. We carefully removed larvae 
from dermal encapsulations with micro-tweezers, preserved 
them in vials of 70% (v/v) ethanol, cleared them in lactophenol, 
and slide-mounted them in Hoyer’s medium (Walter and Krantz 
2009. In Krantz and Walter [eds.], A Manual of Acarology, pp. 83–96. 
Texas Tech University Press, Lubbock, Texas). Voucher specimens 
of A. blanchardi are deposited in the Henderson State University 
Collection (HSU), Arkadelphia, Arkansas (HSU 1943–1949), and 
a voucher ectoparasite is deposited in the General Ectoparasite 
Collection in the Department of Biology at Georgia Southern 
University (accession no. L 3810). 

We thank Renn Tumlison (HSU) for expert curatorial 
assistance. The Oklahoma Department of Wildlife Conservation 
issued scientific collecting permits to CTM and JCM. JCM 
thanks Ft. Gruber for permission to work on the post and a U.S. 
Department of Defense Legacy grant (#09-426; https://www.
dodlegacy.org.legacy/index.aspx) to M. Lannoo for field support. 

CHRIS T. MCALLISTER, Science and Mathematics Division, Eastern 
Oklahoma State College, Idabel, Oklahoma 74745, USA (e-mail: cmcallister@
se.edu); JOSEPH C. MITCHELL, Florida Museum of Natural History, Univer-
sity of Florida, Gainesville, Florida 32611, USA (e-mail: dr.joe.mitchell@gmail.
com); LANCE A. DURDEN, Department of Biology, Georgia Southern Uni-
versity, Statesboro, Georgia, 30458, USA (e-mail: ldurden@georgiasouthern.
edu). 

ACRIS BLANCHARDI (Blanchard’s Cricket Frog). RECOLONIZA-
TION. Acris blanchardi experienced widespread declines across 
the northern portions of its range, and was thought to be extir-
pated from Minnesota by the late 1980s (Moriarty and Hall 2014. 
University of Minnesota Press. Minneapolis, Minnesota. 370 pp.). 
In 1998, a population of A. blanchardi was discovered in Hennepin 
County, Minnesota (Moriarty et al. 1998. Herpetol. Rev. 29:172). 
Additional populations have been discovered in east-central and 
southeastern Minnesota since its initial rediscovery in the state. 

On 10 June 2017, multiple choruses of state endangered 
A. blanchardi were discovered along the Rock River (43.50°N, 
96.12°W; WGS 84; JFBM AUD26; HM 189968) and Kanaranzi Creek 
(43.50°N, 96.17°W; WGS 84; JFBM AUD27; HM 189965) in Rock 
County, Minnesota and the other on the Rock River. The third site 
remains unvouchered and was located on the Kanaranzi Creek 
approximately 12.2 river kilometers into Minnesota (43.55°N, 
96.06°W; WGS 84). All coordinates generalized to two decimal 
places owing to the state Endangered Species status. Audio 
vouchers were recorded at two sites, and accessioned at the James 
Ford Bell Museum (JFBM) and on HerpMapper.org (HM). These 
occurrences represent the first observations of A. blanchardi in 
southwestern Minnesota since the 1970s despite targeted surveys 
in the area (Van Gorp 1996. Survey for Acris crepitans blanchardi in 
southwestern Minnesota. Final Report, Minnesota Department of 
Natural Resources. 20 pp.). These observations provide evidence 
of recolonization by A. blanchardi of formerly occupied sites in 
southwestern Minnesota at the northern periphery of the species’ 
range. 

I thank J. Moriarty and E. Hoaglund for helpful comments on 
this note, and Jim Soos for assistance in the field. 

CHRISTOPHER E. SMITH, Wildlife Research & Consulting Services, 
LLC, P.O. Box 803, Lakeland, Minnesota 55043 USA; e-mail: Christopher.
Smith@fieldecology.com. 

Fig. 1. A) Hannemania dunni encapsulations (arrows) in the web-
bing of an Acris blanchardi from Camp Gruber, Muskogee County, 
Oklahoma. B) Single H. dunni (arrow) encapsulated on venter of A. 
blanchardi from Hochatown, McCurtain County, Oklahoma. Inset: 
closeup of same chigger. 
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ANAXYRUS AMERICANUS (American Toad). ELECTRIC 
FENCE MORTALITY. Electric fencing is a widely used man-
agement tool to keep animals confined or restrict predators 
from entering agricultural and protected areas (McAtee 1939. 
J. Wildl. Manag. 3:1–13). Electric fences can be used for sur-
veying anurans, lizards, or snakes that are difficult to capture 
(Smith 1971. Herpetologica 27:488–491) or they can be used 
to protect turtle nests from predation (Geller 2012. Herpetol. 
Rev. 43:398–403) but they can also cause unwanted mortality 
of frogs, snakes, lizards, and tortoises (Beck 2010. Dissertation, 
Univ. Witwatersrand). We found dead adult toads in contact 
with wires of a small electric fence protecting a chicken pen 
on 10 June, 03 July, 22 August, and 5 September 2017 (Fig. 1) 
near Cloud Bay, Ontario, Canada (48.0912°N, 89.4302°W; WGS 
84). Modern electric fences are designed with pulsed energizers 
that provide only short duration current flow to allow shocked 
animals to retreat but mortality risk is inversely proportional to 
body size (McKillop et al. 2003. Electric Fence Reference Man-
ual. Research and Development Surveillance Report 607, De-
partment for Environment Food & Rural Affairs, Government of 
the United Kingdom, London. 41 pp.) and their safety has been 
debated (Nimunkar and Webster 2008. Physiol. Meas. 30:101). 
The power generator of the fence (Patriot P10, Tru-Test Ltd., 
Auckland, New Zealand) is rated as 1 J maximum output, 6,900 
V standard load. Three of the toads (5–6 cm SVL) appeared to 
have been immobilized and electrocuted upon initial con-
tact and a slightly larger individual (7.6 cm SVL) was partially 
through the fence mesh. The relatively small size and behavior 
of some amphibian and reptile species may make them suscep-
tible to electric fences (Lund and De Silva 1994. In Casey [ed.], 
Wires & Pliers, the Farm Fencing Manual, pp. 65–67. Kondinin 
Group, Belmont, Washington).

MICHAEL N. MOORE (e-mail: mnmoore@lakeheadu.ca) and STEPHEN 
J. HECNAR, Department of Biology, Lakehead University, 955 Oliver Road, 
Thunder Bay, Ontario P7B 5E1, Canada (e-mail: shecnar@lakeheadu.ca).

ASCAPHUS MONTANUS (Rocky Mountain Tailed Frog). BREED-
ING. An apparent courtship was observed for about 10 min. at 
1830 h MST on 6 August 2017. The interaction took place in a small 
seepage pool (about 2 m diameter, <10 cm deep) with a large, 
overhanging, flat rock at the upstream end. The pool was about 

30 m NE of an unnamed, ephemeral stream, 27 km NW of New 
Meadows, Adams County, Idaho, USA (45.18710°N, 116.44144°W, 
WGS 84; ~1880 m elev.). 

The male approached the female and placed his front feet 
on her, most often from her left side, while the female remained 
inactive (Fig. 1A). She eventually rolled over on her back in a slow, 
catatonic action, and the male took several different positions 
but did not attempt amplexus (Fig. 1B). When the male departed, 
the female remained motionless on her back for several minutes 
before departing the pool. Another male sitting at the periphery 
of the pool did not approach or interact with the pair, and no 
individual produced any sounds.

The time of year and the observed behaviors matched those 
of Stephenson and Verrell (2003. J. Zool. 259:15–22), but breeding 
activities in August and at a slow-flowing, ephemeral site during 
the day were noteworthy (Dodd 2013. Frogs of the United States 
and Canada. The John Hopkins University Press, Baltimore, 
Maryland. 982 pp.).

BRANDON T. BARTON, Department of Biological Sciences, Missis-
sippi State University, Mississippi, USA (e-mail: barton@biology.msstate.
edu); MARCUS A. LASHLEY, Department of Wildlife, Fisheries, and Aqua-
culture, Mississippi State University, Mississippi, USA; RONALD ALTIG, De-
partment of Biological Sciences, Mississippi State University, Mississippi, 
USA (e-mail: altig@biology.msstate.edu).

BOANA MULTIFASCIATUS (Many-banded Treefrog) and LEP-
TODACTYLUS MYSTACEUS (Amazonian White-lipped Frog). 
INTERSPECIFIC AMPLEXUS. Interspecific amplexus can be a 

Fig. 1. Dead Anaxyrus americanus on electric fence. A). Small adult 
immobilized on initial contact; B) larger adult immobilized partly 
through fence.

Fig. 1. Courtship of Ascaphus montanus. A) Initial interactions of the 
smaller male on the left with the female; B) female rolled onto her 
back and catatonic with attentive male.
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common occurrence in explosive breeding anurans (Wells 1977. 
Anim. Behav. 25:666–693), and when the breeding season of two 
or more species overlaps in space and time, amplexus between 
two different species may occur (Hobel 2005. Herpetol. Rev. 
35:55–56). The hylid Boana multifasciatus and the leptodactylid 
Leptodactylus mystaceus are abundant species in anuran com-
munities throughout the Amazon, where they inhabit tropical 
savannahs, forest edges, and open areas (Lima et al. 2005. Guide 
to the Frogs of Reserva Adolpho Ducke, Central Amazonia. At-
ema Design Editorial, Manaus, Brazil. 56 pp.). 

Here, we report interespecific amplexus by B. multifasciatus 
on L. mystaceus. At 2036 h on 9 December 2017, the amplexed 
pair of male Boana multifasciatus and female L. mystaceus were 
observed in temporary rain water pool near a road near Colônia, 
municipality of Serra do Navio, Amapa state, Brazil (0.90480°N, 
51.99602°W; WGS84). The pair maintained their position for at 
least an additional 20 min., exhibiting axillary amplexus. The 
individuals were not captured. Interspecific amplexus is likely 
where dense aggregations of both species co-occur and may 
be attributed to similarities in habitat usage. In this paper, 
interspecific amplexus between a male B. multifasciatus and 
female L. mystaceus is reported for the first time. 

YRLAN K. S. AVELAR, TACILENE P. MARTINS, ANNA KLARA M. 
GUERREIRO, CARLOS E. COSTA-CAMPOS, Laboratório de Zoologia, De-
partamento de Ciências Biológicas e da Saúde, Universidade Federal do 
Amapá, Campus Marco zero do Equador, 68903-419, Macapá, Amapá, Bra-
zil (e-mail: eduardocampos@unifap.br).

BOANA SECEDENS (Barro Branco Treefrog). ENDOPARASITES. 
Boana secedens is a poorly known hylid frog with a restricted geo-
graphic distribution in Atlantic Rainforest remnants in the state 
of Rio de Janeiro, southeastern Brazil (Weber et al. 2009. Check 
List 5:218–221). Very little is known about its biology (Vrcibradic 
et al. 2016. Salamandra 52:204–206), and there is no information 
on its helminth fauna. Here, we report for the first time the oc-
currence of helminths parasitizing B. secedens.

 A total of eight B. secedens (seven males: SVL = 48.7–56.0 
mm, and one female: SVL = 64.0 mm) were collected in February 
2011 (N = 1) and January 2012 (N = 7) in the Reserva Ecológica 
de Guapiaçu (22.4175°S, 42.73805°W; WGS84) and a forest 
fragment in its vicinity (22.45819°S, 42.75705°W; WGS84), in the 
municipality of Cachoeiras de Macacu, state of Rio de Janeiro, 
Brazil (for more details see Vrcibradic et al. 2016, op. cit.). These 
specimens are currently housed at the amphibian collection 
of the Museu Nacional, Rio de Janeiro (MNRJ 86331–86334, 
86337, 87549–87551). We opened the frogs with a mid-ventral 
incision, removed their digestive tracts and lungs and examined 
them under stereomicroscopes to check for the presence of 
helminths. For identification, helminths were cleared with 
lactophenol and observed under a light microscope. Three of 
the frogs (all of them adult males) had nematodes of the family 
Cosmocercidae in their intestines, with one individual harboring 
six worms and the other two harboring five worms each (mean 
intensity of infection = 5.3 ± 0.6 SD). The frog that harbored the 
six cosmocercids also had one immature stage of Physaloptera 
sp. in the anterior intestine. Identification of the cosmocercids 
to genus was not possible based on their morphology because 
it depends on male characters, and only females were found 
in the frogs. The nematodes were deposited in the zoological 
collection of the Departamento de Zoologia da Universidade 
do Paraná (DZUP 541865–67 – Cosmocercidae; DZUP 541864 – 
Physaloptera sp.).

Species of Cosmocercidae and larvae of Physaloptera sp. 
have been reported for several species of South American 
anurans, including some in the genus Boana (formerly 
Hypsiboas; see Dubois 2017. Bionomina 11:1–48) and other 
hylids (e.g., Campião et al. 2014. Zootaxa 3843:1–93; da Graça et 
al. 2017. J. Nat. Hist. 51:705–729). Boana secedens represents a 
new host for both the Cosmocercidae and Physaloptera.

We are grateful to Nicholas J. Locke of the Reserva Ecológica 
de Guapiaçu for making many facilities available during our 
fieldwork in that area. We also thank Mauricio Almeida-Gomes 
and Bruno L. T. Diniz for helping in the collection of the frogs. 
L. A. Fusinatto received a PhD scholarship from CNPq (process 
# 142823/2009-0) and a Post-Doctoral fellowship from FAPERJ 
(process # 202.775/2016).

DAVOR VRCIBRADIC, Departamento de Zoologia, Universidade 
Federal do Estado do Rio de Janeiro, 22240-290, Rio de Janeiro, Rio 
de Janeiro, Brazil (e-mail: davor.vrcibradic@gmail.com); LUCIANA A. 
FUSINATTO, Departamento de Ecologia, Universidade do Estado do 
Rio de Janeiro, 20550-013, Rio de Janeiro, Rio de Janeiro, Brazil (e-mail: 
lufusinatto@gmail.com); BRUNO B. NASCIMENTO, Departamento de 
Zoologia, Universidade Federal do Estado do Rio de Janeiro, 22240-290, 
Rio de Janeiro, Rio de Janeiro, Brazil (e-mail: brunoandreoliangra@gmail.
com); KARLA M. CAMPIÃO, Departamento de Zoologia, Universidade 
Federal do Paraná, 81531-980, Curitiba, Paraná, Brazil (e-mail: karla_
mcamp@yahoo.com.br).

ELEUTHERODACTYLUS ANTILLENSIS (Red-eyed Coqui). 
PREDATION. The herpetofauna of Puerto Rico is relatively well 
known; however, the natural history of many species remains 
poorly reported (Thomas and Joglar 1996. Ann. New York Acad. 
Sci. 776:18–196). 

An example is that the natural history of Eleutherodactylus 
antillensis is less well-known than E. coqui (Common Coqui). 
The only predator for E. antillensis reported in the literature is 
Alsophis portoricensis (Puerto Rican Racer; Rodríguez-Robles 
and Leal 1993. Herpetol. Rev. 24:150–151). At least eight reptile 
species have been documented preying on E. coqui (Joglar 
2014. In Joglar [ed.], Los Coquíes de Puerto Rico: su Historia 
Natural y Conservación, pp. 35–57. Universidad de Puerto Rico, 
San Juan, Puerto Rico); one of these reptile species is Anolis 
cristatellus (Puerto Rican Crested Anole), which often eats frogs 
(Danforth 1925. Copeia 1925:76–79; MacLean 1982. Reptiles 
and Amphibians of the Virgin Islands. MacMillan Caribbean, 
London. 54 pp.). Both E. antillensis, and E. coqui share several 
natural history traits, and therefore may share some predators 
(Joglar 2014, op. cit.). Here, we report the first documented 
predation event on E. antillensis by an A. cristatellus.

At 1007 h on 1 July 2017, in a residential neighborhood 
of San Juan, Puerto Rico (18.4501°N, 66.04497°W; WGS84), 
we observed an individual of A. cristatellus preying upon E. 
antillensis. The predation event was monitored for 5 minutes 
and occurred in a backyard with sparse introduced bushes as 
a fence. We photographed the event using a smartphone (HTC 
Desire). The predation event occurred on the lid of a cooler that 
was in a dark and humid area with no plants. At first sighting, 
the A. cristatellus was holding a live individual of E. antillensis 
by the neck in its jaws (Fig. 1A). Then, the anole arranged the 
prey in an inward position (Fig. 1B) until finally most of the 
prey’s body was introduced into the lizard’s mouth (Fig. 1C). 
During the entire predation event, the A. cristatellus was alert 
and moving while the legs of E. antillensis were shaking. We 
based our species identifications on the distinctive red eyes 



Herpetological Review 49(2), 2018

NATURAL HISTORY NOTES     301

and the marbled design of the posterior part of the thighs of E. 
antillensis, and the crested tail and color patterns of A. cristatellus. 
These species are relatively common in urban areas of Puerto Rico.

MARIA JOSÉ ANDRADE-NUÑEZ, Tropical Community Ecology Lab – 
NCN 309, Department of Environmental Science, University of Puerto Rico, 
Río Piedras, San Juan, Puerto Rico 00931-3360 (e-mail: mj_andradenunez@
yahoo.com); JOAQUÍN ESPINOZA-ANDRADE, Nueva Escuela Montessori, 
San Juan, Puerto Rico, 00925; ZUANIA COLÓN-PIÑEIRO, Tropical Large 
Scale-Ecology Lab, Department of Biology, University of Puerto Rico, Río Pie-
dras, San Juan, Puerto Rico 00931-3360; ORLANDO ACEVEDO-CHARRY, 
Automate Remote Biodiversity Monitoring Network – ARBIMON Project, 
Sieve Analytics Inc. San Juan, Puerto Rico 00911.

HADDADUS BINOTATUS (Clay Robber Frog). PREDATION. 
Haddadus binotatus is a direct-developing craugastorid (Hedg-
es et al. 2008. Zootaxa 1737:1–182) distributed throughout the 

Atlantic Forest from northeastern (state of Bahia) to southern 
(state of Rio Grande do Sul) Brazil (Carvalho and Martins 2012. 
Herpetol Notes 5:419–422). Thamnodynastes strigatus is known 
from Uruguay, Paraguay, Argentina, and southeastern Brazil 
(Ruffato et al. 2003. Phyllomedusa 2:27–34). During a diurnal 
survey on 23 November 2017, an individual of T. strigatus was 
observed on the ground preying upon H. binotatus at the Envi-
ronmental Protection Area municipality of Serra, Espírito Santo, 
southeastern Brazil (40.32455°S, 20.17347°W, WGS 84; Fig. 1). 
The snake captured and ingested the prey headfirst over ca. 10 
min. The specimens were photographed, but not collected. To 
our knowledge, this is the first report of H. binotatus predation 
by T. strigatus.

We thank Fundação de Amparo à Pesquisa e Inovação do 
Espírito Santo for the scholarship.

DIOGO A. KOSKI, Programa de Pós-Graduação em Ecologia de Ecos-
sistemas, Universidade Vila Velha, CEP 29102-770, Vila Velha, Espírito Santo, 
Brazil (e-mail: diogokoski@gmail.com); ALINE P. VALADARES-KOSKI, In-
stituto de Ciências Biológicas, Políticas e Sociais “Dom Vasco Fernandes 
Coutinho,” IVAFEC-ES, CEP 29.120-610, Vila Velha, Espírito Santo, Brazil; 
ASAFE M. SILVA, ELIAS N. JUNIOR, RAFAEL B. APELFELER, Associação 
Ambientalista “Amigos do Mestre Álvaro,” CEP 29176-423, Serra, Espírito 
Santo, Brazil; RUTE B. G. CLEMENTE-CARVALHO, Department of Biology, 
Queen’s University, Kingston, Ontario K7L 3N6, Canada.

HYLODES ASPER (Warty Tree Toad). DIET. Hylodes asper is a di-
urnal frog that inhabits rocky streams (Machado et al. 2016. S. 
Am. J. Herpetol. 11:127–135) and is restricted to the Brazilian At-
lantic Rainforest, occurring in the states of São Paulo and Rio de 
Janeiro, Brazil. Currently, there is no available information on the 
diet of Hylodes asper. Here we present data on diet based on indi-
viduals collected during January 2010 in a small stream located 
along the trail to Pico do Papagaio in the Atlantic Rainforest of 
Ilha Grande, Angra dos Reis Municipality, southeastern Brazil 
(23.19440°S, 44.21110°W, WGS84; 959 m elev.). The frogs collect-
ed (N = 14) were fixed in 10% formalin and stored in 70% alco-
hol. We determined their body mass and SVL (average SVL = 33.9 
mm). Length and width (to the nearest 0.1 mm) of prey items 
in the stomach were measured using a caliper. Prey volume (in 

Fig. 1. Photographic sequence of an Eleutherodactylus antillensis be-
ing preyed on by an Anolis cristatellus in a residential urban backyard 
in San Juan, Puerto Rico.

Fig. 1. Haddadus binotatus being preyed upon by Thamnodynastes 
strigatus in Serra, Espírito Santo, southeastern Brazil.
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mm3) was estimated by using the formula for an ovoid spheroid 
(Dunham 1983. Am. Nat. 122:602–617). Prey items were identi-
fied to order and their occurrence in diet estimated in terms of 
number, volume and frequency. We also calculated a prey impor-
tance index (Ix), which is the sum of number, volume and occur-
rence frequency of each prey order divided by three (Powell et 
al. 1990. Carib. J. Sci. 26:67–70). Our results (Table 1) show that 
the diet of H. asper at Ilha Grande was dominated by arthropods, 
with a small inclusion of mollusks. Plant material ingestion was 
considered incidental during prey capture by the frog. The three 
main prey categories in the diet were respectively Hymenoptera 
(Formicidae), Coleoptera and Trichoptera. Although ants were 
the most consumed prey, data suggested that Hylodes asper diet 
is relatively generalized and is similar to other Hylodes species 
for which data are available.

We thank Fundação Carlos Chagas Filho de Amparo à 
Pesquisa do Estado do Rio de Janeiro for financial support. 

CAROLINE NORÉN-FLYNN (e-mail: cnflynn97@gmail.com), TATIANA 
MOTTA-TAVARES, PABLO GOYANNES-ARAÚJO, MARLON ALMEIDA-
SANTOS, and CARLOS FREDERICO D. ROCHA, Laboratório de Ecologia 
de Vertebrados, Department of Ecology, Institute of Biology, Universidade 
do Estado do Rio de Janeiro, Rua São Francisco Xavier, 524, Maracanã, 
20550-019, Rio de Janeiro, Brazil.

ISCHNOCNEMA VERRUCOSA (Brazilian Big-headed Frog). 
CLUTCH SIZE. Ischnocnema verrucosa is endemic to Atlantic 
Rainforest of southeastern Brazil. It is a leaf-litter breeder that 
has terrestrial eggs and direct development. During a nocturnal 
survey on 2 November 2014, FCFL found an amplectant pair 
of I. verrucosa at the Municipality of Santa Teresa (19.80161°S, 
40.55262°W, WGS 84; 908 m elev.), state of Espírito Santo, Brazil. 

The amplexus was axillary (Fig. 1A). The pair was placed in a 
plastic bag with some humid litter and taken to the laboratory. 
The following day, the female had laid 10 eggs (Fig. 1B). The 
clutch structure is open, clumped with a multi-tiered stack 
of eggs that lack a common surrounding surface, interstices 
are present between eggs, with distinct adjacent jellies (sensu 
Altig and McDiarmid 1999. Tadpoles: The Biology of Anuran 
Larvae. University of Chicago Press. Chicago, Illinois. 453 pp.). 
Seven eggs (70% of the clutch) were fertilized based on both 
initial development of tails and presence of eyes. The eggs were 
transparent with a light cream yolk-mass and two layers: the 
internal layer was 6 mm in diameter and the external layer was 
ca. 9 mm in diameter. Three eggs (30%) were unfertilized and 
were about 5 mm in diameter. On the 36th day, nine eggs had 
died. They were covered by beige fungus of stiff texture (Fig. 1C). 
The remaining embryo had hind limbs, well-developed tails, 
conspicuous black eyes, and a light cream yolk-mass about 2/3 
of its length. It was possible to observe the heartbeat and tail 
wiggling (Fig. 1C). This last embryo died by rupturing of the 
membrane during manipulation for photography. 

Clutch and egg size of I. verrucosa are similar to other leaf-
litter breeders. Compared to its congeners, I. parva also lays a 
clutch of 10 eggs of 5 mm each (Lutz 1944. Bol. Mus. Nac., Nova 
sér., Zool. 15:1–7), I. guentheri lays a clutch of 12–13 eggs of 5 mm 
each (Lynn and Lutz 1946. Bol. Mus. Nac., Nova Sér., Zool. 71:1–
21), and I. nasuta lays a clutch of 12–13 eggs of 5 mm each (Lynn 
and Lutz 1946. Bol. Mus. Nac., Nova Sér., Zool. 79:1–30). Fungal 
attack is commonly reported on terrestrial eggs (Diesel et al. 
1995. Copeia 1995:554–560), which may be a selective pressure 
for parental attendance. Unattended clutches with unfertilized 
eggs suffer high mortality of developing embryos due to fungus 

table 1. Diet composition of Hylodes asper (N = 14) from the Atlantic Rainforest of Ilha Grande, Angra 
dos Reis, Rio de Janeiro, southeastern Brazil, in terms of number (% in parentheses), volume (%), and 
frequency (%) of each prey category. Ix is the index of importance for each prey category. 

Prey category N(%) V(%) F(%) Ix
    

Gastropoda 3 (1.26) 21.23 (0.48) 2(14.28) 5.41

Araneae 3 (1.26) 2.01 (0.06) 2 (14.28) 5.2

Acari 1 (0.42) 0.2 (0.01) 1 (7.14) 2.52

Coleoptera larvae 9 (3.79) 151.19 (5.12) 7 (50) 19.63

Hemiptera 8 (3.37) 109.16 (3.69) 3 (21.42) 9.49

Isoptera 1 (0.42) 0.38 (0.01) 1 (7.14) 2.52

Trichoptera larvae 9 (3.79) 9.03 (0.30) 6 (43) 15.64

Pupa 1 (0.42) 15.5 (0.52) 1 (7.14) 2.69

Winged Hymenoptera 4 (1.68) 59 (1.99) 2 (14.28) 5.68

Adult Coleoptera 8 (3.37) 457.18 (15.48) 6 (43) 20.61

Hymenoptera (Formicidae) 157 (66.24) 552.66 (18.71) 12 (85.7) 56.88

Orthoptera 4 (1.68) 262.87 (8.9) 3 (21.42) 10.66

Diptera 2 (0.84) 11.9 (0.4) 1 (7.14) 2.79

Diplopoda 1 (0.42) 0.6 (0.02) 1 (7.14) 2.52

Lepidoptera larvae 1 (0.42) 273.18 (9.25) 1 (7.14) 5.6

Odonata naiad 1 (0.42) 14.23 (0.48) 1 (7.14) 2.68

Insect eggs 8 (3.37) 0.01 1 (7.14) 3.5

Insect larvae 3 (1.26) 2.89 (0.1) 2 (14.28) 5.21

Plant material 4 (1.68) 355.25 (12.03) 3 (21.42) 11.71

Unidentified 9 (3.79) 653.84 (22.14) 8 (57) 27.64

TOTAL 237 2952.3  
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that grows on unfertilized eggs before spreading to eggs with 
embryos (Diesel et al. 1995, op. cit.; Bourne 1998. Behav. Ecol. 
9:1–7). To our knowledge, this is the first report on morphology 
of eggs and clutch size of I. verrucosa. 

FERNANDA CRISTINA FERREIRA LIRIO, Programa de Capacitação 
Institucional, Laboratório de Zoologia, Instituto Nacional da Mata Atlân-
tica, CEP 29650-000, Avenida José Ruschi, n° 04, Santa Teresa, Espírito 
Santo, Brazil (e-mail: nanda_clf@hotmail.com); RODRIGO BARBOSA FER-

REIRA, Programa de Pós-Graduação em Ecologia de Ecossistemas, Labo-
ratório de Ecologia de Populações e Conservação, Universidade Vila Velha, 
CEP 29102-920, Vila Velha, Espírito Santo, Brazil (e-mail: rodrigoecologia@
yahoo.com.br); ULISSES CARAMASCHI, Setor de Herpetologia, Departa-
mento de Vertebrados, Museu Nacional, Universidade Federal do Rio de 
Janeiro, Quinta da Boa Vista, São Cristóvão, 20940-040, Rio de Janeiro, Rio 
de Janeiro, Brazil (e-mail: ulisses@acd.ufrj.br); THIAGO SILVA-SOARES, 
Laboratório de Zoologia, Instituto Nacional da Mata Atlântica, CEP 29650-
000, Avenida José Ruschi, n° 04, Santa Teresa, Espírito Santo, Brazil (e-mail: 
thiagosilvasoares@hotmail.com).

LEPTODACTYLUS FUSCUS (Rufous Frog). PREDATION. Large 
anurans are carnivorous, dietary generalists, and opportunistic 
predators that consume a wide variety of vertebrates includ-
ing other species of amphibians and conspecifics (Wells 2007. 
The Ecology and Behavior of Amphibians. University of Chicago 
Press, Chicago, Illinois. 1148 pp.). The bigger species of the ge-
nus Leptodactylus are among the most important opportunis-
tic feeders on other anuran species (Toledo et al. 2007. J. Zool. 
271:170–177). Here we report the predation of L. fuscus by L. 
macrosternum. 

At 2130 h on 8 May 2017, during studies of amphibian natural 
history in the secondary forest of the Universidade Federal do 
Amapá, Macapá, Amapá, Brazil (0.0063°S, 51.0855°W; WGS84) 
we collected one male L. macrosternum (SVL = 9.2 cm; 68 
g). In the laboratory we euthanized the frog and removed its 
gastrointestinal contents. The stomach contained a partially 
digested juvenile L. fuscus (SVL = 3.9 cm; 5 g; Fig. 1). Both frogs 
are housed at the Herpetological Collection of the Universidade 
Federal do Amapá (L. macrosternum: CECCAMPOS 01252; L. 
fuscus: CECCAMPOS 01253). There are several published records 
of L. macrosternum preying on anurans such as Hypsiboas 
albomarginatus (Baracho et al. 2013. Herpetol. Notes. 5:599–
601), L. troglodytes (Sales et al. 2015. Herpetol. Notes. 8:421–423), 
L. macrosternum (Sousa et al. 2016. Cuad. Herpetol. 30:25–27), 
and Rhinella major (Sousa et al., op. cit.). To our knowledge, this 
is the first report of L. fuscus in the diet of L. macrosternum.

PEDRO HUGO E. SILVA (e-mail: pedrohugobio@gmail.com), FILLIPE 
P. SANTOS, LORENA F. S. TAVARES COSTA, YRLAN KLEISON S. AVELAR, 
MARIA MADALENA S. SANTANA, Laboratório de Zoologia, Departamento 
de Ciências Biológicas e da Saúde, Universidade Federal do Amapá, Campus 

Fig. 1. A) Ischnocnema verrucosa couple in axillary amplexus. B) 
Clutch of 10 eggs. C) Survivor egg attached to dead eggs covered by 
fungus. 
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Fig. 1. Leptodactylus fuscus (right) removed from the stomach of a 
Leptodactylus macrosternum (left).
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Marco Zero, 68.903-419, Macapá, Amapá, Brazil; CARLOS E. COSTA-CAM-
POS, Laboratório de Herpetologia, Departamento de Ciências Biológicas e 
da Saúde, Universidade Federal do Amapá, Campus Marco Zero, 68.903-419, 
Macapá, Amapá, Brazil (e-mail: eduardocampos@unifap.br).

LEPTODACTYLUS KNUDSENI (Knudsen’s Thin-toed Frog). 
ECTOPARASITE. On the night of 13 June 2016 we observed an 
adult female Leptodactylus knudseni (SVL = 90.6 mm) on mowed 
grass surrounding Iwokrama River Lodge, Guyana (4.6723°N, 
58.6848°W; WGS84). The frog was identified as L. knudseni us-
ing the keys in Cole et al. 2013 (Proc. Biol. Soc. Washington 
125:317–620). Other similarly large leptodactylids that occur in 
the area include L. pentadactylus and L. guianensis (Cole et al., 
op. cit.). Key distinguishing features visible on the observed frog 
include 1) bars on upper lip, 2) a pair of uninterrupted dorso-
lateral folds extending from the eye to the sacrum (not to the 
groin as in L. guianensis and L. pentadactylus), and 3) toes lack-
ing lateral fringes and rudimentary webbing (both of these toe 
features would be present in L. guianensis; Cole et al., op. cit.). 
The frog had one adult female tick (Amblyomma rotundatum) 
on its dorsal surface (Fig. 1). The tick was removed and preserved 
in 70% ethanol and the frog was immediately released at the site 
of capture. 

Amblyomma rotundatum is endemic to the Neotropics and is 
widespread throughout Central and South America (Guglielmone 
et al. 2003. Ticks [Acari: Ixodida] of the Neotropical Zoogeographic 
Region. International Consortium on Ticks and Tick-borne 
Diseases, Atalanta, Houton, The Netherlands. 173 pp.) where it 
primarily infests reptiles and anurans (Guglielmone and Nava 
2010. Zootaxa 2541:27–49). Within the Anura, the overwhelming 
majority of confirmed Neotropical hosts naturally infested with 
A. rotundatum are bufonids with only four exceptions: Pipa pipa 
(Pipidae), Odontophrynus americanus (Odontophyrynidae), and 
two leptodactylids: Physalaemus nattereri and Leptodactylus 
pentadactylus (Guglielmone and Nava 2010, op. cit.; Gambale 
et al. 2014. Herpetol. Bull. 130:22–23; Oda et al. 2018. Syst. Appl. 
Acarol. 23:387–392). To our knowledge, this is only the third 
record of a leptodactylid host for A. rotundatum and the first 
record of the species infesting L. knudseni.

The tick is deposited in the National Veterinary Services 
Laboratories (NVSL) Parasitology Reference Collection, Ames, 
Iowa, USA (Accession No. 16-022024, Case No. TE16-2). We 
thank James Mertins of the NVSL for confirming the identity 

of this tick. We thank the staff of Iwokrama River Lodge for 
logistical support. We thank the Environmental Protection 
Agency of Guyana for a research permit (060816 BR005) and 
an export permit (062916 SP008). Import of this specimen was 
cleared by Miami U.S. Fish and Wildlife Service (# 2016926260). 
This research trip was supported by a George E. Burch 
Postdoctoral Fellowship and a National Geographic Research 
and Exploration Grant (9945-16). 

CRYSTAL KELEHEAR, Smithsonian Tropical Research Institute, 
Apartado 0843-03092, Balboa, Ancon, Panama, Republic of Panama (e-
mail: crystal.kelehear@hotmail.com); SEAN P. GRAHAM, Department of 
Biology, Geology, and Physical Sciences, Sul Ross State University, Alpine, 
Texas 79832, USA (e-mail: grahasp@tigermail.auburn.edu).

LEPTODACTYLUS MYSTACEUS (Amazonian White-lipped 
Frog). DIET. Leptodactylus mystaceus is a large species of the 
Leptodactylus fuscus group, widespread in South America (De Sá 
et al. South Am. J. Herpetol. 9:1–128). In the Amazon, the species 
inhabits forest edges and forest interiors (Bernarde et al. 2013. 
Biota Neotrop. 13:220–244). The diet is generalized, mainly com-
posed of adult insects and larvae (Camera et al. 2014. Herpetol. 
Notes 7:31–36). Here we report predation of the lizard Leposoma 
guianense by Leptodactylus mystaceus. In January 2018, in Can-
cão Natural Municipal Park, of the village of Pedra Preta, Mu-
nicipality of Serra do Navio, in the state of Amapá (0.90275°N, 
52.00497°W; WGS84), we collected an adult male L. mystaceus. 
In the laboratory, this individual was euthanized and the stom-
ach was dissected. After dissection, a L. guianense (SVL = 40 mm, 
mass = 5.0 g) was found in its stomach, apparently swallowed 
headfirst, occupied the total space of the stomach and had al-
ready been lightly digested (Fig. 1). To the best of our knowledge, 
no dietary observations exist of L. guianense as the diet of L. mys-
taceus.

Voucher specimens were deposited in the herpetological 
collection of the Universidade Federal do Amapá, Brazil (L. 
mystaceus: CECCAMPOS 01257; L. guianense CECCAMPOS 
01258). We thank Universidade Federal do Amapá (UNIFAP) 
and Christopher Jaster (PARNA Montanhas do Tumucumaque) 
for logistical support during fieldwork and Instituto Chico 
Mendes de Conservação da Biodiversidade for collecting per-
mit (# 48102-2). 

Fig. 1. Leptodactylus mystaceus specimen with Leposoma guianense 
from stomach contents.

Fig. 1. Leptodactylus knudseni with a tick (Amblyomma rotundatum) 
attached to its dorsal surface. 
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VINÍCIUS A. M. B. FIGUEIREDO, TAMYLLES S. REIS, MARIA MA-
DALENA S. SANTANA, PEDRO H. G. LIMA, CARLOS E. COSTA-CAM-
POS, Laboratório de Zoologia, Departamento de Ciências Biológicas e da 
Saúde, Universidade Federal do Amapá, Campus Marco zero do Equador, 
68903-419, Macapá, Amapá, Brazil (e-mail: eduardocampos@unifap.br).

LEPTODACTYLUS PENTADACTYLUS (South American Bull-
frog). DIET. Leptodactylus pentadactylus is a large nocturnal frog 
found in the Amazon basin of Bolivia, Brazil, Colombia, Ecua-
dor, French Guiana, Peru, and Suriname (Heyer 2005. Arq. Zool. 
37:269–348). Here we report on the stomach contents of a male 
adult L. pentadactylus (snout–urostyle length [SUL] = 150 mm), 
captured at 2130 h on 19 January 2018 in the Cancão Municipal 
Natural Park of the village of Pedra Preta, Serra do Navio, Amapá, 
Brazil (0.90275°N, 52.00497°W; WGS84). An adult Rhinella mar-
garitifera (SUL = 30.8 mm) was found partially digested in the 
stomach contents (Fig. 1), and had been swallowed headfirst. It 
appears that L. pentadactylus has a generalist and opportunistic 
diet, feeds on a variety of arthropods (Galatti 1992. J. Herpetol. 
26:23–31), anurans (Duellman 1978. Misc. Publ. Univ. Kansas 
Mus. Nat. Hist. 65:1–352), lizards (Couto and Menin 2014. Her-
petol. Notes 7:37–39), and bats (Castro et al. 2011. Acta Amazo-
nica 41:171–174). The present report is the first record of R. mar-
garitifera as prey of L. pentadactylus. 

The specimens are housed in the herpetology collection 
of the Universidade Federal do Amapá. We thank Pró-Reitoria 
de Ensino de Graduação, Universidade Federal do Amapá and 
Christopher Jaster (PARNA Montanhas do Tumucumaque) for 
logistical support during the field work and Instituto Chico 
Mendes de Conservação da Biodiversidade for collecting permit 
(#48102-2). 

MARIA MADALENA S. SANTANA, PEDRO H. GUEDES-LIMA, VINI-
CIUS A. M. B. FIGUEIREDO, TAMYLLES S. REIS, NATALIA M. C. CAR-
DOSO, CARLOS E. COSTA-CAMPOS, Laboratório de Herpetologia, De-
partamento de Ciências Biológicas e da Saúde, Universidade Federal do 
Amapá, Campus Marco zero do Equador, 68903-419, Macapá, Amapá, Bra-
sil (e-mail: eduardocampos@unifap.br). 

LITHOBATES BERLANDIERI (Rio Grande Leopard Frog). MAL-
FORMATION. Although published reports of malformations in 
frogs date back over 300 years, they have become increasingly 
common in recent decades (Lannoo 2008. Malformed Frogs. 
The Collapse of Aquatic Ecosystems. University of California 
Press, Berkeley, California. 270 pp.). Many natural and manmade 
causes have been implicated including predation, increased 
levels of ultraviolet radiation, pesticide and chemical contami-
nations, and parasitic infections (specifically the trematode 
Ribeiroia ondatrae), among others, and these or other factors 
might act alone, or together in any given instance (Lannoo 2008, 
op. cit.). In Tamaulipas, Mexico, statewide herpetological surveys 
were conducted from 2003–2009 including 316 field days (Farr et 
al. 2013. Herpetol. Rev. 44:631–645). In these surveys, data were 
collected on 839 anurans, including 149 L. berlandieri, and many 
of these observations included multiple individuals of a species 
seen together at one time and locality (e.g., choruses, aggrega-
tions at ponds, streams, segments of road, etc.); only one mal-
formed frog was encountered in the Tamaulipas surveys. Here I 
report on that individual and present the first published record 
of a malformation in L. berlandieri and the first published record 
of a malformed anuran from Tamaulipas, Mexico. 

At 1155 h on 23 September 2003 (29.4°C), a malformed L. 
berlandieri was found on the banks of a stream just southeast 

of Gallos Grande, Municipality of Tula, Tamaulipas, Mexico 
(22.7261°N, 99.5955°W, WGS 84; 1009 m elev.) with both rear limbs 
missing (Fig. 1). The cause of the missing limbs in this instance 
is unknown. Although the frog could not jump, locomotion was 
achieved with some degree of agility and speed by dragging its 
body with its forelimbs. The frog had a SVL of ca. 6 cm, verging on 
adult size of 5.7–10 cm (Powell et al. 2016. Field Guide to Reptiles 
and Amphibians of Eastern and Central North America, 4th ed. 
Houghton Mifflin Harcourt Publishing Company, New York, New 
York. 494 pp.). Interestingly, the fact that this frog had attained 
near adult size and did not appear thin suggests it was successful 
in obtaining food despite its amelia. The frog was photographed 
and then released where found. 

I thank George Brandy for assistance in the field. 
WILLIAM L. FARR, 11019 Wainfleet Lane, Houston, Texas 77096, USA; 

e-mail: williamfarr@sbcglobal.net. 

LITHOBATES SPHENOCEPHALUS. (Southern Leopard Frog). 
REPRODUCTION. At 1449 h on 10 April 2017, we found a 
Lithobates sphenocephalus egg mass in a tidal rivulet that me-
andered through a tidal freshwater forested wetland. The wet-
land was located on the lower Savannah River near Hardeeville, 
Jasper County, South Carolina, USA (32.24107°N, 81.15342°W; 
WGS 1984). The globular egg mass contained several hundred 
eggs and was attached to a twig protruding from the substrate. 
The rivulet drained completely soon afterwards, and neither 
the egg mass nor any of the larvae appeared to survive the 
drainage event. This record provides a description of anuran 
reproduction, specifically for L. sphenocephalus, in tidal fresh-
water forested wetlands. There is a lack of information regard-
ing amphibian reproduction in tidal freshwater wetlands of 
the United States (Swarth and Kiviat 2009. In Barendregt et al. 
[eds.], Tidal Freshwater Wetlands, pp. 71–88. Backhuys Publish-
ers, The Netherlands). However, this record supports Swarth 
and Kiviat’s (2009, op. cit.) position that amphibians are likely 
limited by the dynamic hydrology that is present in tidal fresh-
water wetlands. Only one Lithobates tadpole was detected in 
any of the tidal freshwater wetlands we sampled, despite sev-
eral months of field surveys and trapping efforts by the authors.

SIDNEY T. GODFREY (e-mail: stgodfr@g.clemson.edu) and JA-
MIE A. DUBERSTEIN, Baruch Institute of Coastal Ecology and Forest 
Science, Clemson University, 177 Hobcaw Road, Georgetown, South 

Fig. 1. A Lithobates berlandieri missing hind limbs, from the Munici-
pality of Tula, Tamaulipas, Mexico. 
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Carolina 29440, USA (e-mail: jduberstein@clemson.edu); JOEL MOTA, 
Baruch Institute of Coastal Ecology and Forest Science, Clemson Univer-
sity, Georgetown, South Carolina 29440, USA (e-mail: jmota2505@gmail.
com).

PITHECOPUS HYPOCHONDRIALIS (Orange-legged Leaf 
Frog). REPRODUCTIVE BEHAVIOR. Pithecopus hypochon-
drialis is found on Andean slopes of eastern Colombia, north-
ern and eastern Venezuela, the Guianas, and throughout Bra-
zilian Amazonia (Cole et al. 2013. Proc. Biol. Soc. Washington 
125:317–578). There are records for unusual amplexus for spe-
cies in the genus Pithecopus (formerly Phllyomedusa), such as 
polyandry (Prado et al. 2006. Herpetol. Rev. 37:206–207; San-
tos-Silva et al. 2012. Herpetol. Notes 44:410–414) and amplexus 
between males in P. azurea (Costa et al. 2010. Phyllomedusa 
9:99–108). At 2235 h on 4 March 2015, we found two male P. 
hypochondrialis in amplexus (SVL = 3.5 cm, 2 g; SVL = 3.6 cm, 
2 g) in a regenerated forest near Paragominas, Pará State, Bra-
zil (3.24200°S, 47.7000°W, WGS 84; 85 m elev.). The individuals 
were in an abnormal amplexus position; the male on top had its 
snout oriented toward the cloacal region of the bottom male in 
an inverse amplexus (Fig. 1). The specimens remained in am-
plexus 30 min. after the initial observation and manipulation 
for measurements.

A photograph of this observation was deposited at the 
Florida Museum of Natural History (UF 157256, photo voucher). 
This study is part of the Biodiversity Research Consortium 
Brazil-Norway (BRC). This publication is number 003 in the 
BRC publication series (http://brc.ufra.edu.br/).

ALEXANDRE C. ASCENSO (e-mail: emurinus@hotmail.com) and LU-
CIANA S. DE OLIVEIRA, Departamento de Zoologia, Museu Paraense 
Emílio Goeldi, Avenida Perimetral, 1901, 66077-830, Belém, Pará, Brazil (e-
mail: lucorallus09@gmail.com).

PHYSALAEMUS CUVIERI (Barker Frog). PREDATION. Phy-
salaemus cuvieri is a small leptodactylid widely distributed in 
South America (Gambale and Bastos 2014. Herpetol. J. 24:31–
39). Herein, we report predation of P. cuvieri by the spider An-
cylometes concolor (Araneae: Ctenidae). On 5 January 2017, we 
observed an A. concolor feeding on a P. cuvieri male (Fig. 1) on 
the banks of a temporary pond from an Urban Park at Goiânia 
municipality, Goiás State, Brazil (16.62703°S, 49.25462°W, SAD 
69; elev. 717 m.). The air temperature at the site was 21.7°C, water 
temperature was 27.8°C, and humidity was 72%. The spider had 
its chelicerae inserted between the thighs of the frog (Fig. 1) and 
the frog was already dead when we found it. Although P. cuvieri 
has been reported as prey to several spider species, including an 
unidentified spider in the genus Ancylometes (Toledo 2005, op. 
cit.; Maffei et al. 2010. Herpetol. Notes 3:167–170), this is the first 
record of predation by A. concolor, improving the knowledge con-
cerning potential predators of P. cuvieri.

VINICIUS GUERRA, Programa de Pós-Graduação em Ecologia de Ambi-
entes Aquáticos Continentais, Núcleo de Pesquisas em Limnologia, Ictiologia 
e Aqüicultura, Universidade Estadual de Maringá– Bloco G-90, Av. Colombo, 
5790, CEP 87020-900. Maringá, Paraná, Brazil (e-mail: vinicius.guerrabatista@
gmail.com); DIOGO FERREIRA DO AMARAL, Programa de Pós-Graduação 
em Conservação de Recursos Naturais do Cerrado, Rodovia Geraldo Silva 
Nascimento, km 2,5—Zona Rural, CEP 75790- 000, Urutaí, Goiás, Brazil; RO-
DRIGO DAMASCO DAUD and ROGÉRIO PEREIRA BASTOS, Programa de 
Pós-Graduação em Biodiversidade Animal, Departamento de Ecologia, Insti-
tuto de Ciências Biológicas, Universidade Federal de Goiás, Campus Samam-
baia, Av. Esperança, s/n, 74690-900 Goiânia, Goiás, Brazil.

PLEURODEMA THAUL (Four-eyed Frog). LEUCISM. Pleurodema 
thaul (Fig. 1A) is endemic to Chile and Argentina, and exhibit vari-
able coloration, with a dorsal area of gray, brown, black, green, 
and/or small yellow spots. Additionally, they exhibit a pair of con-
trasting lumbar glands, which have the appearance of a pair of 
eyes (Cei 1962. Los Batracios de Chile. Ediciones de la Universidad 
de Chile, Santiago. 128 pp.). 

Fig. 1. Inverted amplexus between two males of Pithecopus hypo-
chondrialis.

Fig. 1. Ancylometes concolor preying on an adult Physalaemus cuvi-
eri, in Goiânia, Goiás, Brazil.
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Here we report the first record of leucism in P. thaul. On 
28 March 2015, during sampling of amphibians in Monterey 
pine plantations (Pinus radiata) in Trehualemu, central Chile 
(35.96666°S, 72.73333°W; WGS 84), 15 individuals of P. thaul 
were recorded in a pond. One exhibited leucism. Its dorsal and 
ventral coloration was pink and presented blue pigmented eyes 
(Fig. 1B; snout–urostyle length = 24.8 mm; 1 g). The individual 
was photographed and released on site. Individuals with altered 
coloration (e.g., albinism and leucism) are common in anurans 
(e.g., López and Ghirardi 2011. Belg. J. Zool. 141:59–61, Lunghi 
et al. 2017. Nat. Hist. Sci. 4:73–80). Leucism might suggest low 
genetic variability (Silva-Caballero et al. 2014. Therya 5:839–843). 

Thanks to Ronny Zuñiga and Matías Barceló for their assistance 
in fieldwork. We thank Fondecyt 1140657 for funding support.

SOLEDAD PUENTE-TORRES (e-mail: sole.puente@gmail.com) and 
JAVIER A. SIMONETTI, Laboratorio de Conservación Biológica, Departa-
mento de Ciencias Ecológicas, Facultad de Ciencias, Universidad de Chile, 
Santiago, Chile (e-mail: jsimonet@uchile.cl).

POLYPEDATES LECOMYSTAX (Common Tree Frog). DEFEN-
SIVE BEHAVIOR. Defensive behaviors in frogs were reviewed 
by Toledo et al. (2011. Ethol. Ecol. Evol. 23:1–25). Eye-protection 

is among the rare behaviors exhibited by frogs (Toledo et al. 
2011, op. cit.) and here we report this behavior in Polypedates 
lecomystax. At 2215 h on 29 November 2016 in the lowland cul-
tural forest near Tadlo village in Laos (15.53200°N, 106.27300°E, 
WGS84; 320 m elev.), we captured an adult female P. lecomystax 
in understory vegetation. This animal immediately took up the 
defensive posture after direct touch. The individual flattened 
and slightly arched the body, closed its eyes, and lifted its front 
limbs to position them alongside the head (Fig. 1). It remained 
in such a posture for a couple of minutes, and then returned to a 
normal position. In this case the eyes were open, but some spe-
cies close them during the defense. No defensive call or odor 
was emitted. This defensive behavior is known for other mem-
bers of the Rhacophoridae (Duong and Rowley 2010. Herpetol. 
Rev. 41:342; Streicher et al. 2011. Herpetol. Rev. 42:590; Vinh et 
al. 2013. Herpetol. Rev. 44:129; Ma‐át et al. 2015. Herpetol. Rev. 
46:418). Defensive strategies observed in P. leucomystax (death 
feigning, body flattening, and semi-contraction) were noted by 
Shahrudin (2016. Herpetol. Notes 9:163–165); however, to our 
knowledge, this observation is the first documentation of eye-
protecting defensive behavior in P. lecomystax.

ZDENĚK MAČÁT, Department of Ecology and Environmental Sci-
ences, Palacký University in Olomouc, Šlechtitelů 27, 78371, Olomouc, 
Czech Republic; Podyjí National Park Administration, Na Vyhlídce 5, 66902, 
Znojmo, Czech Republic (e-mail: macat@nppodyji.cz); DANIEL JABLON-
SKI, Department of Zoology, Comenius University in Bratislava, Mlynská 
dolina, Ilkovičova 6, 84215, Bratislava, Slovakia (e-mail: daniel.jablonski@
balcanica.cz).

RANA COREANA (Korean Brown Frog) and RANA UENOI 
(Ueno’s Brown Frog). HIBERNACULUM. Many anurans are 
currently facing habitat loss and population declines, making 
knowledge of habitat selection and use critical to conservation 
efforts (Babbitt et al. 2013. In Dodd, Jr. [ed.], Amphibian Ecology 
and Conservation: A Handbook of Techniques, pp. 299–317. Ox-
ford University Press, Oxford, UK). As habitat selection and use 
may vary temporally, an understanding of how season affects 
such traits in anurans may lead to more robust management 
programs (Pilliod et al. 2002. Can. J. Zool. 80:1849–1862; Rego-
sin et al. 2003. J. Herpetol. 37:390–394). Much emphasis has been 
placed on breeding season requirements, but the overwintering 
ecology of anurans may reveal equally important aspects of their 
life histories (Baldwin et al. 2006. J. Herpetol. 40:443–54). Here 

Fig. 1. Polypedates lecomystax exhibiting eye-protection defensive 
behavior.

Fig. 1. A) Normal coloration in Pleurodema thaul; B) individual with 
leucism.
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we provide documentation of R. coreana and R. uenoi utilizing 
ponds and small pools within fallow rice paddies as hibernacula 
in the Republic of Korea.

From 8 February to 10 March 2016 we observed hibernating 
R. coreana at three sites (37.86513°N, 126.86611°E; 35.90179°N, 
127.55722°E; 36.89054°N, 128.64500°E; WGS84). All such obser-
vations occurred in rice paddies. The mean air and water tem-
peratures were 1.04°C and 4.95°C, respectively. The mean relative 
humidity, atmospheric pressure, water conductivity and pH were 
55.11%, 1006.1 hPa, 147.7 uS and 8.73, respectively. Addition-
ally, we observed hibernating R. uenoi at four sites (34.79750°N, 
127.33194°E; 37.66645°N, 128.84583°E; 35.09966°N, 128.31750°E; 
35.76452°N, 127.19444°E; WGS84). Three of these observations 
occurred in ponds while the fourth was in a rice paddy. The 
mean air and water temperatures were 1.41°C and 5.1°C, respec-
tively. The mean relative humidity, atmospheric pressure, water 
conductivity and pH were 32.4%, 1002.77 hPa, 263.47 uS and 8.6, 
respectively. The two species were not observed hibernating in 
the same location at any point during the surveys.

We made only one observation of hibernating frogs in 
2017; on 27 January we observed five adult R. coreana in a 
shallow pool along the margins of an inactive rice paddy. The 
observation was made at 2140 h in the Uichang-gu district of 
South Gyeongsangnam Province (35.31658°N, 128.62706°E; 
WGS84). The air and water temperatures were -1.97°C and 4.0°C, 
respectively. The surface of the pool was frozen, and the frogs 
could be seen moving in the water beneath the thinner points 
of the ice. We carefully removed the ice covering the pool and 
captured the frogs by hand. One individual was female, the 
remaining four being male. Two of the five frogs escaped prior 
to measurement, however all frogs were of similar size and 
SVL was obtained for the remaining three individuals using 
digital calipers. The smallest frog measured 38.16 mm and the 
largest measured 39.26 mm. Following measurement, the frogs 
were replaced at the edge of the pool at which point they either 
buried themselves partially in the mud or entered the water and 
submerged.

The ice layer removed was measured at multiple points with 
digital calipers to determine minimum and maximum depth. The 
thinnest and thickest points of the ice were 27.01 mm and 64.8 mm 
deep, respectively. The pool was roughly elliptical in shape with 
an approximate surface area of 0.24 m2 and the water beneath the 
ice was 150 mm at its deepest point. After releasing the frogs, we 
carefully replaced the ice over the surface of the pool.

Though these data are limited, they provide preliminary 
insights into the overwintering ecology of Korean brown 
frogs. The presence of hibernating R. coreana and R. uenoi in 
anthropogenically-modified habitats suggests that such sites are 
more ecologically important than previously thought. Further 
surveys may reveal how widespread such behavior is and shed 
light on the environmental factors R. coreana and R. uenoi use to 
select hibernation sites.

These observations were made possible thanks to funding 
from the Rural Development Administration (RDA grant: 
PJ012285) to YJ.

DANIEL ANTONIO MACIAS (e-mail: dmacias@hotmail.com), JORDY 
GROFFEN, YIKWEON JANG, Department of Life Sciences and Division 
of EcoScience, Ewha Womans University, Seoul, 03760, Republic of Korea; 
AMAËL BORZÉE, Laboratory of Behavioral Ecology and Evolution, School 
of Biological Sciences, Seoul National University, 08826, Republic of Korea 
(e-mail: amaelborzee@gmail.com).

RHAEBO GUTTATUS (Smooth-sided Toad). ECTOPARASIT-
ISM. Several ectoparasites have already been recorded in an-
urans, mainly regarding hosts of the family Bufonidae (e.g., 
Guglielmone and Nava 2010. Zootaxa 2541:27–49). Amblyomma 
spp. are the primary ectoparasites recorded on toads in Brazil 
(Luz et al. 2015. Pesq. Vet. Bras. 35:579–582). Herein I provide the 
first report of parasitism by Amblyomma sp. (Acari: Ixodidae) in 
the species Rhaebo guttatus (Anura: Bufonidae), in the Brazil-
ian Amazon. Rhaebo guttatus is a terrestrial and nocturnal spe-
cies that has been found close to rivers or in deep leaf-litter on 
the forest floor in tropical rainforests. This species’ geographic 
range extends from Amazonian Ecuador, Colombia, Venezuela, 
Peru, and Bolivia to the Guianas and central Amazonian Brazil 
(Azevedo-Ramos et al. 2010. http://dx.doi.org/10.2305/IUCN.
UK.2010-2.RLTS.T54658A11183165.en; 22 Feb 2018).

At 0215 h on 14 February 2015, I observed one female adult 
tick (Amblyomma sp.) attached to the left leg of an adult R. 
guttatus (Fig. 1), on the ground in a natural environment in 
municipality Placas (3.84105°S, 54.20523°W, WGS 84; 147 m 
elev.), state of Pará, Brazilian Amazon. As I did not collect the 
tick, it was only identified to genus based on morphological 
characters (Martins et al. 2010. Ticks and Tick-borne 
Diseases 1:75–99) and confirmed by a specialist. Although 
Amblyomma spp. have previously been reported parasitizing 
12 species of anurans belonging to the families Bufonidae, 
Discoglossidae, Leptodactylidae, Pelobatidae, Pipidae, and 
Ranidae (Guglielmone and Nava 2010, op. cit.), this observation 
represents the first report of parasitism in the species R. 
guttatus by Amblyomma sp.

 I thank Conselho Nacional de Desenvolvimento Científico 
e Tecnológico (CNPq, Proc. 131905/2013-9, 142120/2015-4) 
and Fundação de Amparo à Pesquisa do Estado de São Paulo 
(FAPESP, Proc. 2015/11821-0) for financial support, Marcelo 
Bahia Labruna for the identification of the tick, Luciano Alves 
dos Anjos for his thoughtful review, and Crystal Kelehear for 
helpful comments and suggestions. 

RONILDO ALVES BENÍCIO, Programa de Pós-Graduação em Ecolo-
gia e Recursos Naturais, Universidade Federal de São Carlos, São Carlos, 
São Paulo, Brazil; e-mail: benicio.ufscar@gmail.com.

Fig. 1. Adult of Rhaebo guttatus being parasitized by female adult tick 
Amblyomma sp., state of Pará, Brazilian Amazon. 
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RHINELLA FERNANDEZAE (Garden Toad). EGGS AND EM-
BRYOS PREDATION BY LEECHES. Predation of eggs and em-
bryos is one reason for early mortality in anurans, and it is 
known that embryos of several amphibian species can accel-
erate their hatching as a mechanism to reduce predation risk 
(Warkentin 2000. Anim. Behav. 60:503–510; Chivers et al. 2001. 
Oikos 92:135–142). Several authors have documented that 
hirudinids of several genera like Batracobdella, Desserobdella, 
Erpobdella, Haemopis, Hirudo, Macrobdella, Phylobdella, and 
Oxyptychus can incorporate amphibians as prey at all stages of 
the amphibian life cycle, consuming eggs, attacking tadpoles, 
and even sucking blood of adult frogs (Tuverville and Briggler 
2003. J. Freshw. Ecol. 18:155–159; Romano and Di Cerbo 2007. 
Curr. Zool. 53:750–754; Soler et al. 2014. Cuad. Herpetol. 28:39–
41; Masetti et al. 2015. Herpetol. Rev. 46: 614–615; Velazco et 
al. 2016. Cuad. Herpetol. 30:17–19). In egg predation, although 
eggs are protected by a gelatinous coat, leeches manage to by-
pass the gelatinous capsules surrounding the eggs, and perfo-
rate them with their jaws (Masetti et al. 2015, op. cit.). Particu-
larly, Neotropical regions with intensive livestock farming are 
an optimal habitat for leeches; however, data about predation 
by leeches on eggs and embryos in anurans from this region 
are scarce (Loebmann et al. 2008. Amphibia 7:31–34; Soler et al. 
2014, op. cit.; Masetti et al. 2015, op. cit.).

In this study, we report the first event of predation by 
Oxyptychus inexpectatus (Macrobdellidae) on eggs and 
embryos of Rhinella fernandezae. Our observations took 
place on 6 November 2014 (between 2200 to 2400 h) in a 

semi-permanent pond located in the vicinity of La Plata 
city (34.9957°S, 57.8619°W; WGS 84), Buenos Aires province, 
Argentina. The pond was characterized by aquatic vegetation 
composed mainly of Eleocharis sp., Potamogeton sp., Sagittaria 
montevidensis, and Myriophyllum aquaticum. According to 
our previous observations of the study site, it functions as a 
breeding site for several anurans such as Ceratophrys ornata, 
Hypsiboas pulchellus, Leptodactylus gracilis, L. latinasus, 
L. latrans, Pseudis minutus, Pseudopaludicola falcipes, R. 
fernandezae, Scinax granulatus, and S. squalirostris. 

On the day of the predation event, L. latrans and P. falcipes 
were vocalizing and breeding, and eggs and tadpoles of R. 
fernandezae and L. latrans were present. We observed 10 
clutches of R. fernandezae, five of which were being predated, 
each by a separate leech. No L. latrans eggs were being predated 
by leeches. Specifically, the predation events consisted of five 
individuals of O. inexpectatus predating eggs and embryos of R. 
fernandezae. In all cases, the feeding behavior corresponded to 
the observations made previously by other researchers (Soler 
et al. 2014, op. cit.; Masetti et al. 2015, op. cit.), where leeches 
anchor one end of the body to vegetation, and extend the body 
into water attaching to the eggs chain or embryos for feeding 
(Fig. 1). The individuals observed were photographed, collected, 
fixed in 10% formaldehyde, and preserved in 70% ethyl alcohol. 
The specimens of leeches, as well as eggs and embryos of R. 
fernandezae, were deposited in the Helminthological (MLP-
Oi4085) and Herpetological (MLP-A5867) Sections of the 
Collection of the Museum of La Plata, respectively.

 Previous records of predation by species of the genus 
Oxyptychus on eggs have been observed in bufonids such as 
Rhinella arenarum and R. dorbygnyi (Loebmann et al. 2008, 
op. cit.; Soler et al. 2014, op. cit.; Masetti et al. 2015, op. cit.), 
and in hylids such as Hypsiboas pulchellus (Soler et al. 2014, op. 
cit.). However, this is the first report showing predation by O. 
inexpectatus on R. fernandezae eggs and embryos.

We acknowledge the National Meteorological Service for 
providing the data of the climatic conditions, Leandro Alcalde 
(Herpetology Section) and Hugo Merlo (Helminthology 
Section) for depositing the material in the collection of the 
Museum of La Plata.
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Nacional de La Plata, Buenos Aires, Argentina (e-mail: bachnadia@gmail.
com); BETTINA GULLO, Cátedra Zoología Invertebrados I, Facultad de 
Ciencias Naturales y Museo, Universidad Nacional de La Plata, Buenos 
Aires, Argentina (e-mail: bgullo@fcnym.unlp.edu.ar); JUAN MANUEL 
PÉREZ-IGLESIAS (e-mail: juanmapi@gmail.com) and GUILLERMO 
SEBASTIÁN NATALE, Centro de Investigaciones del Medio Ambiente, 
Departamento de Química, Facultad de Ciencias Exactas, Universidad 
Nacional de La Plata, Buenos Aires, Argentina (e-mail: guillermo.natale@
gmail.com). 

RHINELLA MAJOR (Granulated Toad). PREDATION. Rhinella 
major is a terrestrial species reaching about 35.8–72.8 mm SVL 
in adult males and 33.9–81.1 mm SVL in adult females, belonging 
to the Rhinella granulosa group, occurring in Bolivia, Brazil, and 
the Chaco region of Argentina and Paraguay (Narvaes and Ro-
drigues 2009. Arq. Zool. 40:1–73). Frogs of this genus have toxins 
that are produced and stored in the paratoid glands as a defense 
mechanism against predators (Gadelha and Soto-Blanco 2012. 
Clín. Vet. 100:46–54). Leptodactylus podicipinus (Pointedbelly 
Frog) is a small to moderate-sized species (SVL = 24–54 mm) of 

Fig. 1. A) Oxyptychus inexpectatus predating eggs; and B) embryos of 
Rhinella fernandezae.
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the Leptodactylus melanotus group, distributed in Paraguay, Ar-
gentina, Bolivia, northwestern Uruguay, and central Brazil (De 
Sá et al. 2014. South Am. J. Herpetol. 9:1–128). 

Herein we report an observation of an adult female L. 
podicipinus preying upon a juvenile R. major. This event was 
observed at 1950 h on 19 September 2017, in an urban area in 
the municipality of Macapá, Amapá state, Brazil (0.00830°S, 
51.09530°W, WGS84; 7 m elev.). The ingestion of R. major (SVL 
= ca. 25 mm; 2 g) must have started headfirst as by the time of 
our observation only the posterior dorsal portion of its body was 
visible (Fig. 1A). A few minutes later, the L. podicipinus (SVL = 
41 mm; 10 g) regurgitated the juvenile R. major (Fig. 1B). The 
event lasted 15 min. After the predation event, the L. podicipinus 
remained motionless for 7 min. The specimens were measured 
and were not collected. This is the first report of L. podicipinus 
preying upon R. major. Our observation may suggest presence 
and effectiveness of toxicity in R. major, which may have 
interrupted the predation event, even though the juvenile was 
dead after the predation attempt.

FILLIPE P. SANTOS, PATRICK R. SANCHES, JACKSON C. SOUSA, 
and CARLOS E. COSTA-CAMPOS, Laboratório de Herpetologia, Departa-
mento de Ciências Biológicas e da Saúde, Universidade Federal do Amapá, 
Campus Marco Zero do Equador, 68903-419, Macapá, Amapá, Brazil (e-
mail: eduardocampos@unifap.br).

RHINELLA MARINA (Cane Toad). DIET. The diet of invasive 
Rhinella marina in Australia consists primarily of arthropods: 
ants, termites, and beetles (reviewed by Shine 2010. Q. Rev. Biol. 
85:253–291). Nevertheless, R. marina is an opportunistic feeder 
that will apparently eat almost every animate object it can fit in 
its mouth (Shine 2010, op. cit.). There are instances in Australia 
where R. marina were reported to feed on small reptiles such as 
Ramphotyphlops spp. (blind snakes; Pizzatto et al. 2012. Herpe-
tol. Rev. 43:469–471).

On the night of 30 March 2017 and 1 April 2017, 400 
individuals of R. marina were randomly caught by hand in two 
locations (River Farm Road, 15.72280°S, 128.69149°E; Celebrity 
Tree Park, 15.78575°S, 128.73778°E; WGS84) in the Kununurra 
area, Western Australia, Australia. River Farm Road runs through 
an agricultural area 600 m away from the Ord River; Celebrity Tree 
Park is at the edge of Lily Creek Lagoon close to the Kununurra 
town center. The toads were placed in a freezer for a minimum 
of 72 h before being sent to Edith Cowan University, Perth for 
educational purposes. The stomach of one female R. marina 
(SVL = 174.0 mm) contained cockroaches (Periplaneta sp., N = 
2; 39.1 mm and 19.7 mm), diving beetles (Cybister tripunctatus, 
N = 2; 32 mm and 21 mm), darkling beetles (Alobates sp., N = 2; 
24.7 mm and 8.8 mm), leaf beetles (Callosobruchus sp., N = 1; 
9.0 mm), a small rock (N = 1; 22.0 mm), and Emydura victoriae 

hatchlings (Northern Red-faced Turtle; N = 2; carapace length ca. 
30.0 mm; Fig. 1). The rock was probably accidentally consumed 
while ingesting another food item. The other 399 R. marina were 
dissected but none showed turtle remains in the stomach. The 
R. marina that consumed the native freshwater turtle hatchlings 
was caught at Celebrity Tree Park, where both R. marina and E. 
victoriae are plentiful. To our knowledge this is the first record of 
R. marina consuming freshwater turtle hatchlings in Australia. 
However, there has been a report of a hatchling Trachemys scripta 
elegans (Red-Eared Slider) in a R. marina stomach in Bermuda 
(Kelehear 2016. Herpetol. Rev. 47:129–130).

In previous studies, large numbers of R. marina were 
examined for stomach contents (Pizzatto et al. 2012, op. cit.; 
Groffen and Porter 2015. 10 years of Community Effort against 
an Alien Invasion. Kimberley Specialists in Research, Kununurra, 
Western Australia, pp. 161–166), yet no turtle remains were 
found. As this is the first account of freshwater turtles as part of 
the prey items in R. marina in Australia, it can be concluded that 
predation on freshwater turtles is likely uncommon, which is in 
line with the conclusion of Kelehear (2016, op. cit.).

I thank the volunteers and students who helped collect and 
dissect the R. marina samples. 

JORDY GROFFEN, Kimberley Toad Busters, Kununurra, Western Aus-
tralia 6743, Australia; Department of Life Sciences and Division of EcoSci-
ence, Ewha W. University, Seoul, 120-750, Korea; e-mail: Jordy.Groffen@
gmail.com.

RHINELLA MARINA (Cane Toad). SCAVENGED BY CARACARA. 
Rhinella marina (Bufonidae) is a large toad commonly found in 
open and urban areas, and has a wide distribution throughout 
South America (Frost 2017. Amphibian Species of the Wordl: an 
Online Reference, Version 6.0; http://research.amnh.org/herpe-
tology/amphibia/index.html; accessed 13 Nov 2017). Caracara 
cheriway (Crested Caracara) is a medium-sized raptor, consid-
ered a generalist and opportunistic forager, taking a wide variety 
of live vertebrate and invertebrate prey, as well as carrion, from a 
variety of habitats, but primarily open habitats (Rivera-Rodriguez 
and Rodriguez-Estrella 1998. J. Field Ornithol. 69:160–168). In this 
note, we report on the first observations of C. cheriway scavenging 
an adult R. marina. 

On 18 May 2017, we found along the AP-010 road (0.1901°S, 
51.4545°W, WGS 84; 9 m elev.), in a flood plain area of Mazagão 

Fig. 1. A) Leptodactylus podicipinus preying upon a juvenile Rhinella 
major. B) Dead regurgitated R. major juvenile.

Fig. 1. Part of the stomach contents of a female Rhinella marina, in-
cluding two freshwater turtle hatchlings. 
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Municipality, Amapá state, in north Brazil, two C. cheriway 
scavenging a road-killed R. marina (Fig. 1). The event of 
scavenging started at 1000 h and ended at 1020 h. The birds were 
eating hind limbs and externalized viscera but avoiding eating 
the non-palatable parts of the toad (e.g., most of the dorsal skin 
and the paratoid glands), presumably to prevent intoxication. 
The toad was partly consumed by the birds and then abandoned. 
The specimen was photographed by one of us (KMOA), but not 
collected. To our knowledge this is the first reported case of C. 
cheriway scavenging a R. marina. 

KURAZO M. OKADA-AGUIAR and CARLOS E. COSTA-CAMPOS, 
Departamento de Ciências Biológicas e da Saúde, Universidade Federal do 
Amapá, Campus Marco zero do Equador, 68.903-419, Macapá, Amapá, Brazil 
(e-mail: eduardocampos@unifap.br).

RHINELLA PROBOSCIDEA. DEFENSIVE BEHAVIOR. Anurans 
show several defensive behaviors (e.g., body elevation, aposematic 
color, eye-protection, mouth-gaping, puffing up body, stiff-legged 
behavior) when confronted by predators (Duellman and Trueb 
1994. Biology of Amphibians. Johns Hopkins University Press, 
Baltimore, Maryland. 670 pp.; Toledo et al. 2011. Ethol. Ecol. Evol. 
23:1–25). Many of the wide defensive repertoire (behavioral, eco-
logical, morphological, or physiological) of anurans are thought 
to have coevolved in response to the strong and continuous selec-
tive pressure driven by predation (Brodie and Brodie 1999. Bio-
Science 49:557–568). The study of these features can even provide 
taxonomic and evolutionary insight (Mângia and Santana 2013. 
Herpetol. Notes 6:45–46). However, since predation is rarely ob-
served in nature, little is known on how defensive behaviors are 
performed. Rhinella proboscidea is a terrestrial, diurnal, leaf-litter 
dwelling bufonid, widely distributed through the western Ama-
zonia. In contrast to most other Rhinella spp., this species often 
climbs small shrubs at night, sheltering itself in the axillary region 
of these plants (Lima et al. 2006. Guia de Sapos da Reserva Adol-
pho Ducke, Amazônia Central. Ed. INPA, 2nd ed. 169 pp.). 

We made occasional observations of R. proboscidea 
performing a modification of the classic stiff-legged behavior 
during a number of short field expeditions carried out in 2009. 
In the classic stiff-legged behavior, after a few erratic leaps on 
the ground, the frog becomes motionless with its belly down and 
limbs stretched backwards (Sazima 1978. Biotropica 10:158). 

We observed individuals displaying stiff-legged behavior 
while perched in vegetation. Interestingly, some individuals 
maintained this position even after falling to the ground (Fig. 1). 
Then, we also made experimental observations of this behavior 
at the Manaquiri Research Module (MRM, 4.1739°S, 60.7813°W; 
WGS 84), in January 2010 (N = 10), and at the Reserva Florestal 
Adolpho Ducke (RFAD, 2.9325°S, 59.9616°W), in May 2011 (N 
= 10). This systematic approach gave us a better insight on the 
functionality of this behavior in R. proboscidea. When frogs were 
located, we approached quietly and lightly shook the vegetation; 
after approximately 10 seconds, the vegetation was shaken 
strongly until the frog fell to the ground.

Most perched individuals presented stiff-legged behavior 
(75%; N = 8 at MPM and N = 7 at RFAD) when slowly disturbed. 
After falling to the ground, half of the individuals (N = 6 at MPM 
and N = 4 at RFAD) kept their stiff-legged posture, and the other 
half moved away by means of short, fast jumps. Toledo et al. 
(2011, op. cit.) and Mângia and Santana (2013, op. cit.) provide 
other examples of species that display the stiff-legged behavior. 
However, this behavior was unknown for R. proboscidea to date. 
Furthermore, the individuals of this species perform this behavior 
somewhat differently from other species, as they stretch their 
posterior legs somewhat laterally instead of backward. Rhinella 
proboscidea have a thin membrane between their legs and lateral 
body region. The stiff-legged behavior promotes the expansion 
of this membrane (Fig. 1), what can make them appear larger 
to predators or perhaps mimic fallen leaves. This behavior 
could increase the difficulty of manipulation/ingestion by the 
predator, or at least confuse visually oriented predators (Sazima 
1978, op. cit.; Toledo et al. 2011, op. cit.; Mângia and Santana 2013, 
op. cit.), potentially reducing predation risk. Additionally, the 
stretched membrane increases the body contact area over the 
leaves and might decrease the chance of falling to the ground. 
Although stiff-legged behavior is primarily recognized as a 
defensive response of cryptic litter-frogs that occupy terrestrial 
environments (Toledo et al. 2011, op. cit.; Mângia and Santana 
2013, op. cit.), R. proboscidea performed this behavior both on 
the ground or in above-ground vegetation. 

We are grateful to the staff of the IBAMA/SISBIO, PPBio, and 
INPA granting necessary permits, logistics, and facilities at MRM 
and RFAD. 

Fig. 1. Road-killed Rhinella marina being scavenged by Caracara 
cheriway. 

Fig. 1. Rhinella proboscidea performing the stiff-legged behavior on 
the ground in Amazonia. 
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FELIPE BITTIOLI R. GOMES, Faculdade de Etnodiversidade, curso 
Educação do Campo; Programa de Pós-Graduação em Biodiversidade e 
Conservação, Universidade Federal do Pará – PPGBC-UFPA. Rua José Por-
fírio, 2515, São Sebastião, 68.372-040, Altamira, Pará, Brazil (e-mail: felipe-
brgomes@yahoo.com.br); RENATA C. DE LIMA-GOMES, Divisão do curso 
de Pós-Graduação em Biologia de Água Doce e Pesca Interior, Instituto 
Nacional de Pesquisas da Amazônia, Avenida André Araújo, 69.080-971, 
Manaus, Amazonas, Brazil (e-mail: renatalimabio@hotmail.com); ITALO 
MOURTHE, PPGBC-UFPA, Rua José Porfírio, 2515, 68.372-040, Altamira, 
Pará, Brazil (e-mail: imourthe@gmail.com).

RHINELLA SCHNEIDERI (Sapo-boi; Cururu Toad). HINDLIMB 
MALFORMATION. Reports on skeletal abnormalities in anurans 
are not uncommon, although the occurrence of a natural mal-
formation is less than 5% in populations in established habitat 
(Blaustein and Johnson 2003. Front. Ecol. Environ. 1:87–94). Rhi-
nella schneideri is a large anuran species, widely distributed along 
the Brazilian Atlantic coast (from Ceará to Rio Grande do Sul 
states), and in Paraguay, Bolivia, Argentina, and Uruguay (Frost 
2018. Amphibian Species of the World: an Online Reference, Ver-
sion 6.0; http://research.amnh.org/vz/herpetology/amphibia/
Amphibia/Anura/Bufonidae/Rhinella/Rhinella-schneideri; 5 Mar 

2018). It is a habitat generalist frequently observed near human 
habitations in rural areas or near natural environments (Araújo 
and Almeida-Santos 2013. Biota Neotrop. 13:265–275). 

During a nocturnal survey on 1 Feb 2016 nearby a large pond 
within Doce River basin, at Regência, Linhares municipality, 
northwest of Espírito Santo state, southeastern Brazil (19.5785°S, 
39.8441°W, 4 m elev.; WGS 84), we collected an adult male R. 
schneideri (MBML 8359; SVL = 148 mm) with a malformation of 
the right hind limb (Fig. 1) and deposited it in the Amphibian 
Collection of Museu de Biologia Prof. Mello Leitão, Instituto 
Nacional da Mata Atlântica, Santa Teresa, Espírito Santo, Brazil. 
The malformation can be classified as polydactyly (Meteyer 
2000. Field Guide to Malformations of Frogs and Toads with 
Radiographic Interpretations. Biological Science Report, USGS/
BRD/BSR–2000–0005. Reston, Vírginia. 16 pp.), with the presence 
of a thick and prominent extra finger on the right limb (Fig. 1A). 
The radiography shows poorly differentiated duplicate metatarsal 
bones, which likely fused together at some point during 
development (Fig. 1B). Moreover, the first phalanx at the terminal 
end of two of these metatarsal bones is poorly differentiated. We 
could not identify the cause of this malformation. 

We are thankful to Jessica Fratani for her support on the 
malformation diagnosis. Instituto Nacional da Mata Atlântica 
(INMA) provided logistic support. Hospital Madre Regina 
Protmann for radiography of the specimen. Instituto Chico 
Mendes de Conservação da Biodiversidade (ICMBio) issued 
permit for this study (50402-1). ATM received grants from 
Conselho Nacional de Desenvolvimento Científico e Tecnológico 
(CNPq grant: 300729/2017-0).

JULIANA ALVES, Centro Universitário, Curso de Ciências Biológicas. 
Avenida Vitória, nº 2220, Bairro Monte Belo, CEP 29053-360, Vitória, Espíri-
to Santo, Brazil (e-mail: julianamanhani.bio@gmail.com); ALEXANDER T. 
MÔNICO, Instituto Nacional da Mata Atlântica, Laboratório de Zoologia, 
Avenida José Ruschi, n° 4, Centro, CEP 29650-000, Santa Teresa, Espírito 
Santo, Brazil (e-mail: alexandermonico@hotmail.com); LORENA VASCON-
CELOS, Centro Universitário, Curso de Ciências Biológicas. Avenida Vitória, 
nº 2220, Bairro Monte Belo, CEP 29053-360, Vitória, Espírito Santo, Brazil; 
THIAGO SILVA-SOARES, Instituto Nacional da Mata Atlântica, Laboratório 
de Zoologia, Avenida José Ruschi, n° 4, Centro, CEP 29650-000, Santa Teresa, 
Espírito Santo, Brazil (e-mail: thiagosilvasoares@hotmail.com).

SCAPHIOPUS COUCHII (Couch’s Spadefoot Toad). PREDATION. 
Lithobates catesbeianus (American Bullfrog) has a large distribu-
tion and is implicated in local amphibian declines where it is non-
native (Kats and Ferrer 2003. Divers. Distrib. 9:99–110). Whereas L. 
catesbeianus would not have persisted previously in the ephem-
eral pools of a desert environment, human alteration of the land-
scape has resulted in near-permanent water sources, allowing L. 
catesbeianus to become established (Hayes and Jennings 1986. J. 
Herpetol. 20:490–509). 

At 0115 h on 30 July 2017, we captured nine adult L. catesbeianus 
at Willow Pond, Cochise County, Arizona, USA (31.81600°N, 
109.05940°W; WGS 84). A population of L. catesbeianus has 
been established in this area for at least 30 years, despite active 
eradication efforts (Geoff Bender, Southwest Research Station, 
pers. comm.). 

Upon dissection, one adult male L. catesbeianus (snout–
urostyle length [SUL] =165 mm; 344 g) was found with two 
partially digested adult female Scaphiopus couchii (Couch’s 
Spadefoot Toad) in its stomach (SUL = 75 mm, 32 g; SUL = 65 mm, 
24 g; Fig. 1). Lithobates catesbeianus feeds on other members of 
the genus Scaphiopus, namely S. holbrookii (Dodd 2013. Herpetol. 

Fig. 1. Rhinella schneideri right hind limb with an abnormality 
classified as polydactyly. A) Ventral surface exhibiting one large 
and thick callus; B) Radiography showing the bone structure of the 
ossified callus. 
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Conserv. Biol. 8:1–203) and S. hammondii (Hayes and Warner 
1985. Herpetol. Rev. 16:109); however, this is the first report of 
L. catesbeianus feeding on S. couchii (Dodd 2013. Frogs of the 
U.S. and Canada. Johns Hopkins University Press. Baltimore, 
Maryland. 982 pp.). 

We thank the participants in the 2017 Field Herpetology 
of the Southwest course hosted at the Southwestern Research 
Station (American Museum of Natural History) for collection and 
dissection of bullfrogs. Collection was permitted under Arizona 
Game and Fish Department (#SP592601).

NATALIE M. CLAUNCH, Wildlife Ecology and Conservation, 110 Ne-
wins-Zeigler Hall, P.O. Box 110430, University of Florida, Gainesville, Florida 
32611, USA (e-mail: nmclaunch@ufl.edu); ROBERT DENTON, Department 
of Evolution, Ecology, and Organismal Biology, 300 Aronoff Laboratory, 318 
West 12th Avenue, Ohio State University, Columbus, Ohio 43210, USA (e-
mail: robert.d.denton@gmail.com); MATTHEW HOLDING, Department of 
Biological Sciences, Clemson University, 132 Long Hall, Clemson, South Car-
olina 29632, USA (e-mail: matthewholding28@gmail.com); EMILY TAYLOR, 
Biological Sciences, 1 Grand Ave., California Polytechnic State University, San 
Luis Obispo, California 93407, USA (e-mail: etaylor@calpoly.edu); STEPHEN 
J. MULLIN, Department of Biology, SFA Box 13003, Stephen F. Austin State 
University, Nacogdoches, Texas 75962, USA (e-mail: sjmullin@sfasu.edu).

TESTUDINES — TURTLES

ACTINEMYS MARMORATA (Western Pond Turtle). SUSPECTED 
PREDATION / SCAVENGING. Actinemys marmorata occurs in 
western North America from western Washington state to north-
ern Baja California. It is currently declining across much of its 
range from habitat loss, invasive species, disease, and predation 
(Ernst and Lovich 2009. Turtles of the United States and Canada. 
Johns Hopkins University Press, Baltimore, Maryland. 827 pp.). 
As adults, their hard shells protect them from many terrestrial 
and avian predators, however they do succumb to predation, 
particularly during terrestrial forays. Although several vertebrate 
species have been noted as predators of adult A. marmorata (e.g., 
mammals such as Lutra canadensis, Procyon lotor, and Canis la-
trans), only a few birds, primarily raptors, are known predators 
of adult A. marmorata (Haliaeetus leucocephalus, Pandion hali-
aetus; Ernst and Lovich, op. cit.). Other suspected avian preda-
tors of adult A. marmorata include Ardea herodius, Nycticorax 
nycticorax, Aquila chyrsaetos, and Buteo lineatus (Ernst and Lov-
ich, op. cit.). Here, we report and describe the first occurrence of 
suspected predation or scavenging of A. marmorata by the Great 
Horned Owl (Bubo virginianus; Fig. 1), from Grizzly Island Wild-
life Area (GIWA), in Suisun Marsh at the estuarine reaches of the 
San Francisco Bay Delta, in California. 

On 4 April 2017, near a brackish water slough at GIWA in 
Solano County, California, USA (38.10489°N, 121.89119°E; WGS 
84), two observers found shell and head fragments of an adult 

Fig. 1. Bubo virginianus perched near nest at Grizzly Island Wildlife 
Area in Solano County, California.

Fig. 1. Lithobates catesbeianus with adult Scaphiopus couchii found 
in stomach. Note diagnostic sickle-shaped tubercle.
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A. marmorata directly below an active B. virginianus nest. We 
identified the remains as those of A. marmorata based on two 
lines of evidence: this is the only freshwater turtle native to 
California; and shell fragments were olive colored and marginal 
scutes had irregular dark blotching and lines along the seams 
typical for the species (Ernst and Lovich, op. cit.). Among the 
turtle shell fragments, observers found B. virginianus pellets, a 
dead B. virginianus nestling, and seven feathers 20–30 mm in 
length. In addition, multiple feathers were stuck to the turtle 
shell fragments. The A. marmorata head fragment was 31.9 mm 
wide (Fig. 2), and an intact vertebral scute was 54.7 mm wide 
and 39.3 mm in length, indicating the turtle had been an adult. 

These turtle shell fragments were recorded during part of a 
long-term monitoring project on raptor demographics, habitat 
use, and movement in Suisun Marsh. This project has revealed 
that B. virginianus are almost exclusively found in stands of 
non-native Eucalyptus trees near sloughs that A. marmorata 
and other prey items frequently inhabit (pers. obs.); thus, it 
is possible B. virginianus predate directly on A. marmorata. 
B. virginianus are known to eat many other reptile species in 
California (Fitch 1947. The Condor 49:137–151). For example, 
in the Sierra foothills of California they consumed eight 
squamate species, primarily during winter months (Fitch, op. 
cit.). Alternatively, because adult freshwater turtles are rarely 
reported as prey for large owls native to the Americas (Ernst 
and Lovich, op. cit.), the turtle represented by the fragments 
recorded in our study could have been scavenged, though we 
consider this less likely. 

MICKEY AGHA (e-mail: magha@ucdavis.edu), and BRIAN D. TODD, 
Department of Wildlife, Fish, and Conservation Biology, University of Cali-
fornia, Davis, Davis, California, USA (e-mail: btodd@ucdavis.edu); SHAN-
NON SKALOS (e-mail: sskalos@usgs.gov), MATTHEW FALCON, and 
MICHAEL CASAZZA, United States Geological Survey, Western Ecologi-
cal Research Center, Dixon Field Station, Dixon, California, USA; OLIVIA 
WANG, Department of Animal Science, University of California, Davis, 
Davis, California, USA.

APALONE FEROX (Florida Softshell Turtle). DEFORMITY/ 
HEALED INJURY. A variety of physical deformities have been 
documented in chelonians, both in captivity and the wild, of-
ten related to the shell and or/spine (Burke 1994. Herpetol. Rev. 
25:23; Gerlach 2004. Afr. J. Herpetol. 53:77–85; Bell et al. 2006. En-
viron. Pollut. 142:457–465; Mitchell and Johnson 2016. Herpetol. 

Rev. 47:127–128; Taylor and Mendyk 2017. Herpetol. Rev 48:418–
419). Here I report an unusual physical deformity or condition 
found in Apalone ferox. 

On 3 November 2017 at approximately 1000 h, an adult 
A. ferox (PL 30.1 cm) was found crossing a bus ramp at a local 
high school in Collier County, Florida, USA. I was alerted to the 
presence of the individual and collected it from the road before 
any incoming traffic could cause injury. Upon capturing the 
turtle, I noticed what I initially thought was an everted phallus 
emerging from the cloaca. However, upon closer examination, 
the structure I was observing was being everted from a small 
opening approximately 5 cm anterior to the vent. The opening 
was approximately 2 cm in diameter and had surrounding 
musculature that allowed it to retract and evert the structure 
at will (Fig. 1). The structure had three lobes, two of which 
protruded laterally in opposite directions, and a third that curved 
underneath an angle (Fig. 2). Given that the structure did not 
look like the typical phallus in this species (Fig. 2), it is possible 
that this specimen was a female with an exposed clitoris due to 
injury or developmental abnormality. However, the location of 
the vent and tail length in this specimen are male characteristics 
(Ernst and Lovich 2009. Turtles of the United States and Canada. 
Johns Hopkins University Press, Baltimore, Maryland. 827 pp.) so 
it is also possible that this was an intersex individual (Limpus et 
al. 2009. Chelon. Conserv. Biol. 8:102–105).

Despite their presumed higher vulnerability to damage 
compared to their harder-shelled relatives, softshell turtles 
are well known for their ability to survive after serious injuries 
(Galois and Ouellet 2007. Chelon. Conserv. Biol. 6:288–293; 
Lindeman 2018. Herpetol. Rev. 49:103–104), thus it is possible 

Fig. 2. Head (skull) fragment of adult Actinemys marmorata found 
under an active Bubo virginianus nest at Grizzly Island Wildlife Area 
in Solano County, California.

Fig. 1. A) The opening with intact musculature approximately 5 cm 
anterior to the vent of an adult Apalone ferox. B) Controlled eversion 
of the structure from the same region. 

Fig 2. A) The deformity/structure in full few displaying three lobes at 
varying angles. B) Typical phallus structure and location in Apalone 
ferox for comparison.
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that this individual could have suffered trauma to the region that 
had healed over to the current extent. However, without proper 
sectioning of the structure and related musculature, it remains 
uncertain whether this was a defect caused by trauma or a 
congenital condition. 

I thank Grover Brown, Cody Godwin, Chris Lechowicz, Day 
Ligon, and Chris Murray for their input on this note. I also thank 
Florence Wen for the use of her photo from the Southeastern 
Louisiana Vertebrate Museum. 

JORDAN DONINI, Department of Pure and Applied Sciences, Florida 
Southwestern State College, 7505 Grand Lely Drive, Naples, Florida 34113, 
USA; e-mail: Jordan.donini@selu.edu.

CHELONIA MYDAS (Green Sea Turtle). DIET. Chelonia mydas 
is a highly migratory species that crosses the territorial waters 
of many countries in the Eastern Pacific Ocean, using different 
marine habitats during its life cycle (Hirth 1997. USDI Fish and 
Wildlife Service Biol. Rep. 97). Chelonia mydas is considered an 
opportunistic omnivore in every stage of its development (Amo-
rocho and Reina 2008. J. Exp. Mar. Biol. Ecol. 360:117–124). Varia-
tion in diet may be a consequence of local availability of food, 
turtle selectivity and/or type of habitat (Garnett et al. 1985. Wildl. 
Res. 12:103–112). Such dietary diversity may be a response to the 
energy requirements in early life stages, when important nutri-
tional (e.g., protein) needs must be met for development and 
maturation (Bjorndal 1985. Copeia 1985:736–751). In Baja Cali-
fornia Sur (BCS), novel diet items have been reported, includ-
ing sea urchin (Reséndiz et al. 2016. Herpetol. Rev. 47:282) and 
cannonball jellyfish (Reséndiz et al. 2017. Herpetol. Rev. 48:172–
173); despite this, knowledge of the diet of C. mydas in Guerrero 
Negro Lagoon is limited. 

In 2017, food samples from 72 juvenile and subadult C. 
mydas (mean body mass 38.25 ± 21.22 kg) esophagi were 
collected during four field forays, and straight carapace length 
was recorded (mean 63.29 ± 11.61 cm). Sampled collection areas 
were El Chupalodo (28.02219°N, 114.06122°W) and Las Cruces 
(27.97057°N, 114.10667°W) at Guerrero Negro Lagoon, BCS, 
Mexico. In all samples, octopus, probably Octopus bimaculatus, 
was present and comprised 43% of the total volume. Turtle mean 
body condition index (BCI) was 1.50 (range = 1.1–1.8), similar to 
reported values in previous studies (Seminoff et al. 2003. J. Mar. 
Biol. Assoc. U.K. 83:1355–1362), suggesting that the animals were 
in good nutritional status and presumably capable of favorable 
reproductive performance. This is the first report of targeted 
octopus consumption by C. mydas in Guerrero Negro Lagoon. 
Octopus can supply minerals, vitamins, carbohydrates, and 
proteins (Doyle et al. 2007. J. Exp. Mar. Biol. Ecol. 343:239–252; 
Abdullah et al. 2015. I.J.C.B.S. 1:12–16), providing an important 
energy source for marine turtles (Bjorndal 1997. In Lutz and 
Musick [eds.], The Biology of Sea Turtles, pp. 199–231. CRC Press, 
Boca Raton, Florida), supporting growth and attainment of sexual 
maturity (Amorocho and Reina 2008. J. Exp. Mar. Biol. Ecol. 
360:117–124). Previous reports of octopus consumption by C. 
mydas were noted for the Gulf of Ulloa, BCS, Mexico (Riosmena-
Rodriguez and Lara-Uc 2015. Herpetol. Rev. 46:617). Octopus 
were frequently recovered in diet samples despite their low 
abundance in some areas; this suggests they were deliberately 
sought and consumed by C. mydas. The fact that octopus 
accounted for 43% of the total C. mydas diet suggests that this 
mollusk is a significant food resource for the turtles (Bjorndal 
1990. Bull. Mar. Sci. 47:567–570). Guerrero Negro lagoon is an 
important feeding and development area for C. mydas, and in 

these inshore foraging habitats, turtles demonstrate high site 
fidelity (Balazs and Chaloupka 2004. Mar. Biol. 145:1043–1059). 
For this reason, understanding sea turtle feeding ecology is 
essential for their conservation in these areas. 

We thank PROYECTO “MONITOREO DEL HABITAT CRÍTICO 
DE LA TORTUGA NEGRA EN LA LAGUNA OJO DE LIEBRE Y LA 
LAGUNA GUERRERO NEGRO” BCS - 2017. Thanks to the Rufford 
Foundation and Uc-Vivas Foundation for funding this research 
and to Juan Manuel López-Vivas of Marine Botany Laboratory 
from the Universidad Autónoma de Baja California Sur (UABCS). 
Aarón Sánchez Castillo, Ing. Fabián Castillo Romero, Joaquín 
Rivera Rodríguez, and Antonio Zaragoza Aguilar from Área 
de Conservación Ambiental and Gerencia de Gestión Integral 
y Planeación, Empresa Exportadora de Sal S.A. (ESSA) offered 
logistical support and assistance during fieldwork. Everardo 
Mariano-Meléndez, Oscar Javier Salazar-Méndez, Noé López 
Paz, Gabriel Arturo Zaragoza Aguilar, and Rafael Buelna Grado 
from Reserva de la Biosfera el Vizcaíno – Comisión Nacional de 
Áreas Naturales Protegidas (REBIVI-CONANP) offered support 
and guidance during the development of this research and also 
assisted field work. Ibon García, Davinia Gracía, and Paloma 
Cabrera from Universidad de Las Palmas de Gran Canaria, José 
Juan Manzano from Universidad de Murcia, Valeria Lucero, Dilan 
Ramos, Gustavo Ceballos, Yatzel Velgara, Clarissa Villavicencio, 
Tiare Sánchez, and Said Robles from Universidad Autónoma 
de Baja California Sur, and Joellia Espinoza from Universidad 
Autónoma de Baja California also assisted field work. This 
research was conducted with under permit Ofício Num. SPGA/
DGVS/06287/17.
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Básicas, Campus Universitario de Tafira, Las Palmas de Gran Canaria 35017, 
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do Postal 19-B, C.P. 23080, La Paz, B.C.S., México (e-mail: helena.fdezsanz@
gmail.com); MARÍA MÓNICA LARA-UC, Proyecto Salud de Tortugas Mari-
nas UABCS, Carretera al Sur KM 5.5, Apartado Postal 19-B, C.P. 23080, La Paz, 
B.C.S., México and Alianza Keloni A. C. Antonio Rosales 698, col. Centro, C.P. 
23000, La Paz, B.C.S., México (e-mail: mlara@uabcs.mx).

CHELONIA MYDAS (Green Sea Turtle). HABITAT AND POLLU-
TION IMPACT. There are only a few records of Chelonia mydas 
for the Adriatic Sea, especially the North Adriatic basin, despite 
representing potential wintering or foraging habitat for this spe-
cies. Twelve specimens have been recorded in the Adriatic Sea 
from 1830 to 2001 (Lazar et al. 2004. Herpetol. J. 14:143–148); an 

Fig. 1. Chelonia mydas recovery location, Italian Adriatic coast.
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additional seven specimens were found stranded along the Italian 
Adriatic coast from 2001 to 2004 (Storelli et al. 2008. Chemosphere 
70:908–913), and three specimens were observed in Albania (Saç-
danaku and Haxhiu 2015. Int. Sci. Index 9:3). From 2009 to 2016, 
five more C. mydas were recorded in Italian coastal waters of the 
northern-middle Adriatic Sea: Lido delle Nazioni (2009) and Porto 
Garibaldi (2010) (in Vallini et al. 2014. Mar. Turt. Newsl. 143:7–9), 
Grottammare (2015) (this note), and Cesenatico and Rimini (2016) 
(Fondazione Cetacea ONLUS). 

Here we present data on a juvenile C. mydas that was found 
stranded on 1 September 2015 at 1800 h in a fishing net along the 
Grottammare coast (Ascoli Piceno, Italy; 42.9678°N, 13.8813°E, 
ED50; Fig. 1). This individual had a curved carapace length (CCL) 
of 28.0 cm, a straight carapace width (SCW) of 24.0 cm and an 
estimated weight of 2.8 kg. The turtle lacked the left hind limb; 
the remaining stump was completely healed over (Fig. 2). About 
13 Chelonibia testudinaria (Turtle Barnacles) were found on the 
carapace; one was found on the plastron (Fig. 2). Following a 
recovery period at a regional center (Care and Rehabilitation for 
Sea Turtles, Fondazione Cetacea ONLUS, Riccione, RN, Italy), 
the turtle was tagged (titanium tag: FC0487) and released on 12 
October 2015 at 1100 h. The procedures carried out on the turtle 
were performed in accordance with routine veterinary practice at 
the Rescue Center, guidelines for conservation and rehabilitation 
of marine turtles (ISPRA 2013, Handbooks and Guidelines vol. 89). 

Given that alarming levels of polycyclic aromatic 
hydrocarbons (PAH) have been recently observed in Caretta 
caretta (Loggerhead Sea Turtle) from the Adriatic Sea (Bucchia 
et al. 2015. Sci. Total Environ. 523:161–169; Cocci et al. 2018. 
Sci. Total Environ. 619–620:49–57), we used a blood sample, 
obtained by a minimally invasive method (Cocci et al. 2018, 
op. cit.), to evaluate the PAH burden of the C. mydas specimen. 
Total PAH (∑PAHs) blood levels were 76.37 ng ml-1 with a greater 
incidence (66.33 ng ml-1) of low molecular weight PAHs (LMW-
PAHs) than high molecular weight PAHs (HMW-PAHs) (10.04 
ng ml-1). The high abundance of LMW-PAHs was also similar to 
the results previously reported in Adriatic C. caretta suggesting 

both a constant exposure of these species through their diet and 
a potentially lower metabolic capacity for these contaminants. 
To our knowledge, this study represents the first to monitor 
PAH levels in a new case of C. mydas recorded along the Italian 
coastal waters of the northern-middle Adriatic Sea, highlighting 
the potential insight to be gained from future investigations on 
Green Sea Turtles from this area.

We thank the staff of Regional Center for Care and 
Rehabilitation for Sea Turtles (Fondazione Cetacea ONLUS, 
Riccione, RN, Italy) and people from Sentina Natural 
Regional Reserve (Italy) for their help during the sea turtle 
recovery procedure. This study was conducted within D.G.R. 
563/08/D.G.R. 664/08. 

MARTINA CAPRIOTTI, PAOLO COCCI (e-mail: paolo.cocci@unicam.
it), LUCA BRACCHETTI and FRANCESCO ALESSANDRO PALERMO, 
School of Biosciences and Veterinary Medicine, University of Camerino, 
Via Gentile III Da Varano, I-62032 Camerino (MC), Italy (e-mail: francesco.
palermo@unicam.it).

CHELYDRA SERPENTINA (Snapping Turtle). NESTING RANGE 
EXPANSION. On 23 June 2015, Mike Allen observed nesting at-
tempts by a Chelydra serpentina on his property on Lake Mud, 
Rouyn-Noranda, Quebec, Canada. After careful observation of 
the female’s behavior, the nest was found ca. 1.5 m south of his 
house (48.1953°N, 79.2814°W; NAD 83). It was located 53 m from 
the lake, ca. 16 m above the water level (Fig. 1). To reach the nest-
ing site, the female had to cross a sloped ground scattered with 
rocks and trees. The nest was dug into the backyard gravel sub-
strate. On 18 September 2015, the clutch hatched at ca. 1800 h. 
The next morning, I collected some unhatched eggs and a dead 
hatchling. A live hatchling was also observed (Fig. 2). Mike Allen 
reported that at least 35 hatchlings left the nest. Incubation last-
ed 88 days. The maximum air temperature was above 20°C for 
64 days of the incubation period (climate.weather.gc.ca; 1 May 
2018). Eggs incubated experimentally at 20°C failed to hatch, al-
though some embryos remained viable (Yntema 1978. Herpeto-
logica 34:274–277).

Fig. 2. Juvenile Chelonia mydas found stranded in a fishing net along 
the middle Adriatic Sea. a) Head scale morphology. b) Carapace mor-
phology c) View of the animal during the recovery period d) View of 
the plastron.

Fig. 1. Location of a nest of Chelydra serpentina, found on a property 
beside Lake Mud (red dot shows the nest location).
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To my knowledge, this is the northernmost successful 
hatching reported for C. serpentina in Quebec. In northern 
populations, lower temperatures and shorter growing seasons 
severely reduce recruitment (Bobyn and Brooks 1994. Can. J. Zool. 
72:28–37). Despite the northern location of the Lake Mud nesting 
site, its close proximity to the house potentially created a warmer 
microclimate for incubation. Indeed, the site was well exposed to 
the sun and protected from colder winds coming from the north. 
This may have contributed to the hatching success of this clutch.

On 10 October 2015, I found another nest of C. serpentina 
after a nesting attempt was reported on 9 July 2015 beside Lake 
Massia, Rouyn-Noranda, by nuisance beaver control trappers. 
This one was located 5.6 km SW of the other nest, on the south 
side of Quebec Highway 117 (48.1761°N, 79.3361°W; NAD 83). 
The nest was dug into the gravel substrate of the roadside, near 
water (Fig. 3). The female was disturbed by the trappers during 
the nesting attempt. When I found the nest in fall 2015 I was not 
able to determine the outcome of the clutch. There were some 
eggshell residue around the nest site, and scats indicating a 
recent visit by Vulpes vulpes (Red Fox). An examination of the 
eggshell residue revealed that the eggs were spherical, typical for 
C. serpentina.

I thank Mike Allen for his monitoring of the nest and 
Jonathan Gagnon for field assistance. Also, I acknowledge Marc 

J. Mazerolle (Université Laval) and Yohann Dubois (Ministère 
des Forêts, de la Faune et des Parcs) for their comments on a 
previous version of the manuscript.

JEAN LAPOINTE, Ministère des Forêts, de la Faune et des Parcs, 70, 
Quebec Avenue, Rouyn-Noranda, Quebec, Canada J9X 6R1; e-mail: jean.
lapointe@mffp.gouv.qc.ca.

CLEMMYS GUTTATA (Spotted Turtle). COLORATION. On 9 April 
2015, we captured a female Clemmys guttata (SCL: 83 mm, SPL: 72 
mm, mass = 103 g) at a wetland site in the Coastal Plain of south-
ern Georgia, USA (precise location withheld due to the imperiled 
status of this species) that possessed abnormal coloration for the 
species (Fig. 1). When recaptured two years later on 20 April 2017 
(SCL: 84 mm, SPL: 72 mm, mass = 119 g) the turtle’s coloration 
had not changed and its growth had been negligible. We suspect 
this individual is sexually mature and that it reached maturity at a 
SCL that is a bit smaller than normal (Litzgus,and Mousseau 2004. 
Southeast. Nat. 3:391–400) or it has ceased growing.

In our description of this specimen below we classify names of 
colors following Kohler (2012. Color Catalogue for Field Biologists. 
Herpeton Publishing, Offenbach, Germany. 49 pp.) The carapace 
of the turtle lacks yellow spots and is tawny to dark salmon in color 
(color codes 56, 59, 60) with black pigment evident in the sutures 
between scutes. The plastron is typically pigmented (i.e., yellow-
orange with black blotches and a mostly black bridge). The head, 
neck, and throat are mostly chrome orange to salmon (color codes 
74, 251) with the top/interorbital portion of the head grading to 
light chrome orange (color code 76) and with black pigment 

Fig. 2. One of the hatchlings of Chelydra serpentina at the Lake Mud 
nesting site, the day after hatching. For the purpose of the photo, the 
specimen was moved back to the nest location.

Fig. 3. A nest site of Chelydra serpentina found on the side of Quebec 
Highway 117, Lake Massia.

Fig. 1. Aberrant female Clemmys guttata found in southern Georgia, 
USA. Carapace and head (top); plastron and underside of head/neck 
(bottom). 
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limited to the top third portion of the head and neck, including 
a large misshapen blotch atop the head. The pupil of the eye is 
black with the iris chrome orange to salmon (color codes 74, 251). 
The front and hind limbs are predominantly chrome orange with 
some scattered flecks of black. The tail is normally pigmented. 

Typical coloration for adult C. guttata includes the presence 
of scattered small round yellow spots (which actually are 
transparent windows in the scutes overlaying deposits of yellow 
pigment) on the carapace (otherwise normally black or gray), 
head/neck, and limbs; orange pink or salmon-red skin on the 
lower surface of the limbs; and gray to black skin on the upper 
surface of the neck, limbs, and tail. Adult females have orange 
eyes (Ernst and Lovich 2009. Turtles of the United States and 
Canada, 2nd Edition. Johns Hopkins University Press, Baltimore, 
Maryland. 827 pp.). 

Based on its color and pattern, this specimen exhibits 
hypomelanism (e.g., reduced black pigment on the carapace, 
head, neck, and limbs) or erythrism (unusual/pronounced 
amount of reddish pigment on head, neck, and limbs). Insofar 
as we know, there are no reports of wild-caught C. guttata 
possessing this type of coloration (Ernst and Lovich, op. cit.). 

DIRK J. STEVENSON, Altamaha Environmental Consulting LLC, Hines-
ville, Georgia 31313, USA (e-mail: eelmoccasin@yahoo.com); JONATHAN 
D. MAYS, Fish and Wildlife Research Institute, Florida Fish and Wildlife Con-
servation Commission, Gainesville, Florida 32601, USA (e-mail: jonathan.
mays@myfwc.com); HOUSTON C. CHANDLER, The Orianne Society, 11 
Old Fruitstand Lane, Tiger, Georgia 30576, USA (e-mail: hchandler@orian-
nesociety.org).

GLYPTEMYS INSCULPTA (Wood Turtle). RAIL TRAIL NESTING 
CHALLENGES. Populations of Glyptemys insculpta are thought 
to be in decline over much of the species’ range due to pressures 
such as land development, subsidized predation, and illegal 
collection, (e.g., Harding and Bloomer 1979. Bull. New York 
Herpetol. Soc. 15:9–26; Steele et al. 2010. Terrestrial Vertebrates 
of Pennsylvania: A Complete Guide to Species of Conservation 
Concern. The Johns Hopkins University Press, Baltimore, 
Maryland. 507 pp.). In many places, the turtles must use both 
natural and human-modified spaces for life activities. Glyptemys 
insculpta prefer nesting sites that are well-drained in sand or 
loose soil substrate, open to sunlight, and free of vegetation (e.g., 
Harding and Bloomer, op. cit.; Buech et al. 1997. In J. Van Abbema 
[ed.], Proceedings: Conservation, Restoration, and Management 
of Tortoises and Turtles: An International Conference, pp. 389–
391. New York Turtle and Tortoise Society, New York). In many 
places, abandoned railroad beds have been converted to hiking 
and biking trails; rail trails retain the structure of the former 
rail bed, and may undergo maintenance and modifications to 
facilitate the foot and bicycle traffic. On a recreational bicycle 
journey in early June 2015, a female G. insculpta was observed 
post excavation at a nesting site on the shoulder of a rail trail in 
north-central Pennsylvania. The aggregate comprising portions 
of the rail trail surface at the shoulders (Penn State Center for 
Dirt and Gravel Road Studies 2013. Trail Surface Aggregate (TSA) 
Technical Bulletin. University Park, Pennsylvania. 4 pp.) at times 
becomes comparable in texture, and similar in compaction 
qualities (e.g., after late winter freeze/thaw cycles and spring 
rains loosen the surface [pers. obs.]) to the substrate found 
in natural, “workable” nesting sites preferred by G. insculpta 
(Kaufmann 1992. J. Herpetol. 26:315–321). 

To determine whether the turtles were still nesting at the rail 
trail site, we revisited the area on 19 May 2017. We discovered that 

G. insculpta were nesting at the same site, and were periodically 
nesting along both shoulders of the 8-km length of trail. We 
returned to the rail trail for observation approximately bi-weekly 
from May through mid-October and conducted piecemeal, 
visual surveys for a total contiguous coverage of 84.2 km. 
Encountered individuals and predated nests were photographed 
and documented. While conducting the routine observations 
along the rail trail, we observed various phenomena as potential 
challenges for nesting G. insculpta: 

•   Rock falls from the often-steep sided valleys can have 
enough force when hitting the trail to penetrate through 
the shoulder surface mix, where nests are excavated, and 
into the gravel base. Such occurrences would likely have 
enough energy to destroy eggs in the immediate impact 
zone. 

•   High winds associated with severe weather systems had 
downed trees large enough to penetrate the surface mix, 
similar to rock falls. Portions of trees felled by the winds 
jammed down onto the shoulders through the surface and 
into the base. Again, any nests in the immediate impact 
zone would have most likely been fatally compromised. 

•   Intense rainfall triggered significant ground saturation 
on the upland side of the rail trail to cause ponding that 
covered the surface mix in places. If flood-like conditions 
last long enough, submergence and drowning of deposited 
eggs could occur. 

•   In addition to flooding, precipitation-mobilized debris 
flows occurred down the steep valley slopes and then 
were deposited at the adjacent, upslope shoulder side of 
the trail. The material was moved from the upslope to the 
trail and filled the lower drainage ditch up to the shoulder. 
Local nests could have been completely covered with the 
freshly transported materials. Even if a nest survived the 
movement of rock debris, the added overburden could 
change the thermal characteristics of the nest and impede 
exit of hatchlings. 

•   Significant precipitation falling directly onto the main 
surface of the trail caused substrate erosion and could 
expose or dislodge eggs. 

•   Bicyclists, hikers, maintenance crews, and other vehicles 
dislodged shoulder material and exposed the gravel base, 
which could also expose nests or dislodge eggs. 

The aforementioned phenomena may offer unanticipated 
challenges to nesting G. insculpta, by exposing or damaging eggs, 
perhaps leading to increased predation activity, changing nest 
environments, and interfering with hatchlings trying to leave the 
nest. Human-modified nest sites, such as this trail, may offer the 
turtles an alternative to natural sites destroyed by development. 
However, it is important to understand the limitations of these 
“artificial” sites and study possible methods of mitigating the 
problems. 

BENJAMIN L. FRANEK (e-mail: bfranek@bloomu.edu) and MOR-
GAN R. RUZIECKI, Department of Environmental, Geographical, & Geo-
logical Sciences, Bloomsburg University of Pennsylvania, 400 E. Second 
St., Bloomsburg, Pennsylvania 17815, USA (e-mail: mrr84099@huskies.
bloomu.edu).

GOPHERUS AGASSIZII (Mohave Desert Tortoise). BURROW AS-
SOCIATE. Burrowing animals are often referred to as ecosystem 
engineers as they modify and create habitats that benefit the 
community and ecosystem (reviewed in Kinlaw 1999. J. Arid. En-
viron 41:127–145; Jackson and Milstrey 1989. Diemer et al. [eds.], 
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Gopher Tortoise Relocation Symposium Proceedings, pp. 86–98. 
State of Florida Game and Fresh Water Fish Commission Non-
game Wildlife Program Technical Report No. 5). Gopherus agassi-
zii construct burrows that are central to their ecology, being used 
for multiple purposes such as thermoregulation, hibernation, 
and nesting (Woodbury and Hardy 1948. Ecol Monogr 19:145–
200; Burge 1977, In Trotter [ed.], Desert Tortoise Council Pro-
ceedings of 1977 Symposium, pp. 59–94. Desert Tortoise Coun-
cil, Inc., San Diego, California; Bulova 1994. Herpetol. Monogr. 
8:133–143; Duda et al. 1999. J Wildl. Manage 63:1181–1192). 
Desert Tortoises spend > 95% of their time in burrows (Nagy and 
Medica 1986. Herpetologica 42:73–92; Harless et al. 2009. Copeia 
2009:378–389) and use 5–24 burrows per year (Harless et al., op. 
cit.), suggesting that many burrows are available for heterospe-
cifics. Several species of vertebrates have been documented 
utilizing G. agassizii burrows including mammals (reviewed in 
Luckenbach 1982. In Bury (ed.), North American Tortoises: Con-
servation and Ecology. pp. 1–38. Wildl. Res. Report 12, U.S. Fish 
and Wildlife Service, Washington, D.C.; Germano and Perry 2012. 
Herpetol. Rev. 43:127), birds (Luckenbach 1982, op. cit.; Walde 
et al. 2009. Southwest. Nat. 54:375–381; Walde et al. 2016. Her-
petol. Rev. 47:122), lizards (Luckenbach 1982, op. cit.; Walde et 
al. 2015. Herpetol. Notes 8:107–109; Walde and Currylow 2015. 
Herpetol. Notes 8:501–502), and snakes (Lovich 2011. Herpetol. 
Rev. 42:421; Walde et al. 2014. Herpetol. Rev. 45:688; Currylow et 
al. 2016. Herpetol. Rev. 47:122–123). However, observations of 
invertebrates are less common (Luckenbach, op. cit.; Walde and 
Lindey 2009. Herpetol. Rev. 40:75). Here we report two species 
of scorpions (Arthropoda: Arachnida: Scorpiones) from tortoise 
burrows in the Mojave Desert of California.

The first observation was of a Desert Hairy Scorpion 
(Hadrurus arizonensis) on 16 September 2012 at 1121 h in the 
Mojave Desert east of Barstow, California. We observed the 
scorpion inside a nest protector that was installed earlier in the 
year to protect a clutch of tortoise eggs laid inside a burrow. Due 
to the size of the holes in the nest protector, the only presumed 
means of entry for the scorpion was to burrow up from under 
the protector. 

The second observation was of a Yellow Ground Scorpion 
(Vaejovis confusus) on 30 April 2014 at 0816 h in the Mojave 
Desert southeast of Barstow, and north of Twenty-nine Palms, 
California. We temporarily removed the tortoise from a burrow 
at a depth of approximately 1 m. While handling the tortoise for 
a health assessment, we discovered the scorpion in the tortoise’s 
inguinal region. 

It is not clear from these observations why these scorpions 
were using tortoise burrows, as both of these scorpions are 
active burrowers (Polis 1990. The Biology of Scorpions. Stanford 
University Press, Stanford, California. 587 pp.). Most observations 
of burrow use by commensals suggest that the commensal 
species is utilizing the burrow as a refuge or for foraging. It is well 
documented that Mohave Desert Tortoise burrows act as buffers 
against thermal radiation, extreme temperatures, and aridity 
(Zimmerman et al. 1994. Herpetol. Monogr. 8:45–59; Bulova 2002. 
J. Therm. Biol. 27:175–189; Walde et al. 2009, op. cit.). However, 
because scorpions are capable of excavating their own burrows, 
it seems counterintuitive that they would utilize Desert Tortoise 
burrows as refugia, especially since potential predators could be 
occupying a burrow (Luckenbach 1982, op. cit.; Germano and 
Perry 2012, op. cit.; Walde et al. 2015, op. cit.). Several species of 
lizards and snakes have been suspected to utilize desert tortoise 
burrows for foraging (Walde and Currylow 2015, op. cit.; Walde et 

al. 2014, 2015, op. cit.; Currylow et al. 2016, op. cit.). Additionally, 
Luckenbach (1982, op. cit.) documented the Black-widow Spider 
(Lactrodectus mactans) as a burrow commensal, and Walde and 
Lindey (2009, op. cit.) observed a tarantula (Aphonopelma iodius) 
utilizing a tortoise burrow. Walde and Lindey (2009, op. cit.) 
suggested that the presence of these spiders in tortoise burrows 
is an indication that other invertebrates are likely present in the 
burrows, and that they were foraging. Because scorpions feed 
primarily on insects, this could be a likely explanation for our 
observations of scorpions in Desert Tortoise burrows.

Funding for the projects during which these observations 
were made was provided by DPW Environmental at the National 
Training Center, Fort Irwin, California, and the Marine Corps Air 
Ground Combat Center, Twentynine Palms, California. 
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8000 San Gregorio Rd., Atascadero, California 93422, USA (e-mail: awalde@
hotmail.com); CHARLIE JONES, Noble Creek Biological Consulting, 4207 
SE Woodstock Blvd., #360, Portland, Oregon 97206, USA (e-mail: charlie@
noblecreekbiological.com); SCOTT TRAGESER, Nature Stills Photography, 
12525 E Arbor Vista Blvd, Tucson, Arizona 85749, USA (e-mail: trageser.
scott@gmail.com).

GOPHERUS POLYPHEMUS (Gopher Tortoise). BURROW ASSO-
CIATE. More than 300 invertebrate species have been recorded 
in association with burrows excavated by Gopherus polyphe-
mus (Jackson and Milstrey 1989. Florida Game and Fresh Water 
Fish Commission, Nongame Wildlife Program Technical Report 
No. 5). Here we report the first recorded use of a tortoise bur-
row by the genus Nicrophorus (burying beetle). On 2 November 
2017 at 1128 h, we observed and video-recorded two individual 
Nicrophorus sp. at the back of a 4-m long burrow in sandhill 
habitat in the Chassahowitzka Wildlife Management Area, Her-
nando County, Florida, USA (28.58683°N, 82.55944°W; WGS 84). 
The burrow was 33 cm wide and appeared to be recently used by 
G. polyphemus, but was not currently occupied. We thank David 
Almquist for identifying the beetles.

REBECCA A. ZEROTH (e-mail: rzeroth@fnai.fsu.edu) and JENNA M. 
ANNIS, Florida Natural Areas Inventory, Florida State University, 1018 
Thomasville Road, Suite 200-C, Tallahassee, Florida 32303, USA. 

 
KINOSTERNON BAURII (Striped Mud Turtle). SCAVENGING/
DIET. Kinosternon baurii is an omnivorous species with a vari-
ety of plants, and invertebrate and vertebrate prey documented 
in its diet (Einem 1956. Copeia 1956:186–188; Ernst and Lovich 
2009. Turtles of the United States and Canada, Johns Hopkins 
University Press, Baltimore, Maryland. 827 pp.). However, the 
literature on specific dietary consumption is relatively limited 
given the scope of its range. Here I report the scavenging of an 
invasive species, the Cuban Tree Frog (Osteopilus septentriona-
lis), by a K. baurii in an urban environment. 

At 1527 h on 21 March 2017 in Collier County, Florida, I 
observed a single adult K. baurii approach and feed on a dead 
Cuban Tree Frog floating in a roadside culvert. The frog, though 
bloated, appeared freshly dead upon later examination, likely 
the result of being hit by car on the nearby road or possible 
dropped by a bird or other predator. The turtle fed on the 
dead frog for approximately 5 min until it became aware of my 
presence and moved into a nearby drainage channel. After the 
turtle left, the frog was examined and measured approximately 
150 mm SVL. 

The irritants in the skin of Cuban Tree Frogs are well 
documented and may negatively affect potential predators 
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(Mader and Divers 2013. Current Therapy in Reptile Medicine & 
Surgery. Elsevier, St. Louis, Missouri. 306 pp.; Goetz et al. 2017. 
Biol. Invasions 20:519–531). However, some native predators 
are able to feed on Cuban Tree Frogs with no apparent negative 
effects (Love 1995. Herpetol. Rev. 26:201–202; Bartlett and 
Bartlett 1999. A Field Guide to Florida Reptiles and Amphibians. 
Gulf Publishing Company, Houston, Texas. 278 pp.). In this case 
the turtle seemed unaffected by any secretions present and 
would have likely continued consuming more of the prey item 
had it not been disturbed. 

JORDAN DONINI, Department of Pure and Applied Sciences, Florida 
Southwestern State College, 7505 Grand Lely Drive, Naples, Florida, 34113, 
USA; e-mail: Jordan.donini@selu.edu.
 
KINOSTERNON HIRTIPES (Rough-footed Mud Turtle). RAIL-
ROAD MORTALITY. Railroads threaten wildlife indirectly by 
genetically isolating populations (Bartoszek and Greenwald 
2009. Herpetol. Conserv. Biol. 4:191–197) and directly, through 
mortality resulting from collisions with trains and lethal entrap-
ment between rails (Budzik and Budzik 2014. Acta Herpetol. 
9:103–107; Hartzell 2015. Herpetol. Rev. 46:78). Turtles, espe-
cially small-bodied species, appear particularly vulnerable to 
the latter (Kornilev et al. 2006. Herpetol. Rev. 37:145–148; Platt 
et al. 2009. Herpetol. Rev. 40:434–435). Although recognized as 
a potential threat (Kornilev et al., op. cit.), railroad mortality of 
turtles and other small vertebrates is probably under-reported 
because field workers typically spend little time actively search-
ing railroads (DeGregorio 2014. Herpetol. Rev. 45:142). Here we 
report an observation of near-mortality of a Kinosternon hirtipes 
that became entrapped on a railroad track bed in Texas, USA. In 
the United States, K. hirtipes is known from < 10 small, isolated 
populations in Presidio County, Texas (Scudday and Miller 1986. 
The Status of the Chihuahuan Mud Turtle, Kinosternon hirtipes 
murrayi. Report to U.S. Fish and Wildlife Service, Washington, 
D.C. 43 pp.; Platt and Medlock 2015. Herpetol. Rev. 46:424–425) 
where it is classified as a Critically Imperiled, Threatened, and 
Species of Greatest Conservation Need (Texas Parks and Wildlife 
Department. 2013. Species of Conservation Concern; www.tpwd.
state.tx.us). 

Our observation was made during a population study (2007–
2010) of K. hirtipes at a wetland located on private and public 
lands in the Alamito Creek drainage, southeast of Marfa. The 
wetland consists of four small (612–3780 m2) spring- and rain-
fed ponds, one of which is adjacent (ca. 10 m) to a rarely used 
road crossing on the Southwest Oriental Railroad. We describe 
the study site and environmental characteristics of the area in 
greater detail elsewhere (Wilde and Platt 2011. J. Big Bend Stud. 
23:85–106; Platt et al. 2016. Herpetol. Conserv. Biol. 11:142–
149). During our study we made monthly (May–September) 
inspections of approximately 200 m of railroad tracks adjacent 
to the wetland and searched for turtles that may have become 
trapped between the rails. 

On 29 April 2007 we found a severely dehydrated adult female 
K. hirtipes (carapace length = 159 mm; body mass = 740 g when 
rehydrated; see below) trapped between the rails about 50 m N of 
the road crossing. The turtle was returned to the lab, rehydrated, 
and released at the wetland about one week later. Had we not 
interceded, the turtle would almost certainly have perished. 
Significantly, this turtle was the largest of 22 adult females captured 
during our population study, and subsequently deposited a clutch 
of five eggs (Platt et al. 2016. Acta Herpetol. 11:221–225). While our 
actions may be criticized as interventionist, we felt justified given 

the threatened status of K. hirtipes in Texas and the demographic 
importance of this mature female.

Albeit rare (a single instance of near-mortality in four years 
of monitoring), our observation suggests that any K. hirtipes 
attempting to move overland from this pond to another is at 
risk of becoming entrapped on the railroad. Although K. hirtipes 
are unable to climb over the rails because of their small body 
size, the road crossing provides ready access to the tracks. Once 
entrapped between the rails, turtles rapidly overheat and can 
attain lethal body temperatures, even on relatively mild days 
(Kornilev, op. cit.; Engeman et al. 2007. Herpetol. Rev. 38:331–
332). This is of special concern with K. hirtipes which is prone to 
rapid dehydration owing to its high rate of evaporative water loss 
(Seidel and Reynolds 1980. Comp. Biochem. Physiol. 67A:593–
598; Ligon and Peterson 2002. Physiol. Biochem. Zool. 75:283–
293). A simple barrier installed between the rails on either side 
of the road crossing would block turtles from moving down the 
tracks and eliminate a potential source of mortality in this small, 
imperiled population. 

This research was conducted under a scientific research 
permit (SPR-0307-844) issued to SGP by the Texas Department 
of Parks and Wildlife. Support was provided by Research 
Enhancement Grants from Sul Ross State University to SGP. We 
thank Deb Levinson for obtaining literature references, Beth 
Miller and Lewis Medlock for field assistance, and Hardrock 
Mining Company for allowing us to conduct research on their 
property. This paper represents Technical Contribution Number 
6635 of the Clemson University Experiment Station. 

STEVEN G. PLATT, Department of Biology, Box C-64, Sul Ross State 
University, Alpine, Texas 79832, USA (present address: Wildlife Conserva-
tion Society - Myanmar Program, No. 12, Nanrattaw St., Kamayut Town-
ship, Yangon, Myanmar) (e-mail: sgplatt@gmail.com); DENNIS J. MILLER, 
Box 792, Alpine, Texas 79831, USA (e-mail: dmiller@yahoo.com); THOMAS 
R. RAINWATER, Tom Yawkey Wildlife Center & Belle W. Baruch Institute 
of Coastal Ecology and Forest Science, Clemson University, P.O. Box 596, 
Georgetown, South Carolina 29442, USA (e-mail: trrainwater@gmail.com).

KINOSTERNON SCORPIOIDES (Red-cheeked Mud Turtle). 
COLORATION. Specimens of Kinosternon scorpioides observed 
by SMLS in Parque Nacional do Serra da Divisor (Municipality 
of Rio Branco, Acre, Brazil; 8.37701°S, 73.17374°W; WGS 84) in 
June 2003 were notably marked with a bright yellow head pat-
tern extending from the tip of the snout across the frontal scale 
and progressing posteriorly to the edge of the orbits and laterally 
across the tympanum (Fig. 1). The turtles were collected during 
transect searches throughout the park; all of the turtles found, 
including males, females, and juveniles (N = ca. 25), had this 
color pattern.  This color pattern is similar to that in the photo 
of a specimen from Trinidad (Pritchard. 1967. Living Turtles of 
the World. TFH Publications, Jupiter, Florida. 288 pp.). We have 
collected and observed live specimens of this species from 
throughout its range in Brazil (states of Acre, Amazonas, Maran-
hão, Para, and Roraima) and have not seen this color pattern be-
fore.  Nor did we find this color pattern throughout their range in 
Mexico (Legler and Vogt 2012. The Turtles of Mexico. Terrestrial 
and Freshwater Forms, University of California Press, Berkeley. 
402 pp.) The only other Kinosternon population known to have 
bright yellow frontal shields is from near Puerto Vallarta, Mexico, 
recently described as K. vogti (López-Luna et al. 2018. Chelon. 
Conserv. Biol. 17:2–13).

Kinosternon scorpioides with a typical head color pattern 
(mottled with darker pigment, Fig. 2) occurs in the Amazon 
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Basin of Colombia (states of Amazonas, Caquetá, Putomayo, 
and Vaupés), Brazil (states of Amazonas, Pará, and Roraima), 
and Peru (state of Loreto; Rueda-Almonacid et al. 2007. Las 
Tortugas y los Cocodrilianos de los Países Andinos del Trópico. 
Conservation International, Editorial Panamericana, Formas e 
Impresos, Bogotá, Colombia. 538 pp.; Vogt 2008. Amazon Turtles. 
Biblos, Lima, Peru. 104 pp.; Van Dijk et al. 2014. Chelon. Res. 
Monogr. 5:329–479). 

Specimens described here were collected and photographed 
by SMLS (2 juveniles, photo voucher INPA-HF 2018-1). Vinicius 
Tadeu Carvalho verified the identification.

RICHARD C. VOGT, Coordenação de Biodiversidade, Instituto Nacio-
nal de Pesquisas da Amazônia (INPA), Av. André Araújo, 2936, Petrópolis, 
Manaus - AM, CEP 69067-375, Brazil (e-mail: vogt@inpa.gov.br); SILVANA 
MARIA LESSA DE SOUZA, IBAMA, Rio Branco, Acre, Brazil.

MACROCHELYS SUWANNIENSIS (Suwannee Alligator Snap-
ping Turtle). REPRODUCTION. Substantial data exist for repro-
duction in the “western” Alligator Snapping Turtle, Macrochelys 
temminckii, in the southeastern portion of its range in the cen-
tral panhandle of Florida and adjacent southwestern Georgia 
(designated as M. apalachicolae by Thomas et al. 2014. Zootaxa 
3786:141–165 but reassigned to M. temminckii by Turtle Tax-
onomy Working Group 2017. Chelonian Research Monographs 
7:1–292 following Folt and Guyer 2015. Zootaxa 3947:447–450). 
These data indicate a nesting season from late April to mid-June 
(possibly slightly later in the north than south), with hatching 
and emergence from nests from latest July to late August (Ew-
ert 1976. Herpetologica 32:150–156; Ewert and Jackson 1994. 

Florida Game and Freshwater Fish Commission Nongame 
Wildl. Program final rpt.; Jackson and Jensen 2003. Herpetol. 
Rev. 34:362–363; Powders 1978. Copeia 1978:154–156; Pritchard 
2006. The Alligator Snapping Turtle: Biology and Conservation. 
Krieger Publishing Co., Malabar, Florida. 140 pp.).

Data for M. suwanniensis, recently split from M. temminckii 
by Thomas et al. (2014, op. cit.), however, are scant to non-
existent for wild populations. Here we provide confirmed dates 
of nesting within the Suwannee River drainage, to which M. 
suwanniensis is endemic; all sites are within Florida.

On 21 May 1996, D. Jackson discovered two fresh nests 
within 10 m of each other on a sandy woods road just upslope 
of the floodplain of the New River (Union County; 29.956°N, 
82.348°W), a tributary of the Santa Fe River, itself tributary 
to the Suwannee River. One was freshly depredated, and 
the other contained very recently laid eggs that had not yet 
begun to “chalk.” In May 2001, Ichetucknee Springs State Park 
biologist Sam Cole (pers. comm. to D. Jackson) observed a 
female Macrochelys digging a nest in upland pine forest just 
upslope of upland mixed forest bordering the Ichetucknee 
River, another Santa Fe River tributary (Columbia County; 
29.967°N, 82.759°W). On 7 May 2014 and 15 April 2015, T. 
Thomas salvaged clutches of 43 and 47 eggs (mean mass 27.9 
g) from two nests within 20 m of Cow Creek (Gilchrist County; 
29.868°N, 82.745°W), also tributary to the Santa Fe River; nests 
were deemed to be in danger of flooding by high waters. The 
New River and Cow Creek nests were discovered by the same 
pattern of extensive disturbance of soil that characterizes 
M. temminckii on the Apalachicola River, Florida (Ewert and 
Jackson 1994, op. cit.). 

These observations suggest that the reproductive season 
and nesting behavior of M. suwanniensis are generally 
comparable to that of its better studied congener. The 15 April 
nesting suggests that the onset of nesting may marginally 
precede that of M. temminckii, not surprising given the slightly 
more southerly extent of the Suwannee drainage.

DALE R. JACKSON, Florida Natural Areas Inventory, Florida State 
University, 1018 Thomasville Road, Suite 200-C, Tallahassee, Florida 
32303, USA (e-mail: drjackson@admin.fsu.edu); TRAVIS. M. THOMAS, 
Department of Wildlife Ecology and Conservation, University of Florida, 
102 Newins-Ziegler Hall, Gainesville, Florida 32611, USA (e-mail: travis.
thomas@ufl.edu).

phrynops geoFFroanus (Geoffroy’s Side-necked Turtle). 
MORTALITY FROM FISHING HOOK. Reports of accidental 
deaths of turtles associated with fishery gear are not uncom-
mon, and illustrate a potentially serious conflict between che-
lonian species and human practices (Godley et al. 1998. Zool. 
Middle East 16:49–64; Nemoz et al. 2004. Biologia 59/Suppl. 
14:185–189). Recreational fishing can threaten wildlife assem-
blages, such as turtles and even fishes (Steen et al. 2014. PLoS 
ONE 9:1–6). Because turtles feed on living prey and are opportu-
nistic scavengers, they are considered vulnerable to capture by 
baited traps and hooks (Howey and Dinkelacker 2013. Copeia 
2013:58–64). Some of the fishery gear that turtles are known to 
ingest include monofilament line, fishing sinkers, and fishing 
hooks (Borkowski 1997. J. Zoo. Wildl. Med. 28:109–113), which 
can cause injury to the mouth and digestive tract (such as intes-
tinal perforation), leading to debilitation, infection, and starva-
tion, and elevate mortality rates within a population (Chaloup-
ka et al. 2004. Mar. Ecol. Pro. Ser. 280:285–293; Steen et al. 2014, 
op. cit.). Most studies have reported these accidents in marine 

Fig. 1. Kinosternon scorpioides from Parque Nacional do Serra da Di-
visor, subadult male on left, subadult female on right. 
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Fig. 2. Kinosternon scorpioides from Para, Brazil, adult male, collect-
ed by RCV in the Trombetas River Reserve.
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systems (Raby et al. 2011. Bioscience 61:271–280), but several 
studies have also described accidents in freshwater systems 
(e.g., Hyland 2002. Aus. Vet. J. 1–2:52–56; Larocque et al. 2012. 
Anim. Conserv. 15:53–60; Steen et al. 2014, op. cit.). However, 
we are not aware of reports of accidental mortality in Brazilian 
freshwater turtles due to recreational fishing. 

On 3 November 2016, we found a female P. geoffroanus 
(Chelidae) (Fig. 1A) dead in a pond located at a Municipal Park—
Parque Alfredo Werner Nyffeler (23.41118°S, 51.91817°W; WGS 
84), municipality of Maringá, Paraná, Brazil. This area protects 
the source of Ribeirão Morangueira, one of the main tributaries 
of the Pirapó basin (Fiorelli et al. 2015. REGET 19:1452–1461). We 
analyzed the animal on the same day to determine the cause of 
death and we found a fish hook lodged at the base of its trachea 
(Fig 1B). This park is a permanently protected area, though 
fishing is allowed for local people on weekends and holidays. 
Phrynops geoffroanus is not considered threatened and has a 
wide geographic distribution, but accidental mortality due to 
recreational fishing could cause a population decrease and 
eventual local extirpation. It is worth mentioning that killing 
native wildlife species is illegal in Brazil (Laws 5.197, art. 1; 
9.605, art. 29) and this report should increase awareness of this 
problem by local authorities. Although this is apparently the first 
published record of accidental mortality in a Brazilian freshwater 
turtle from recreational fishing, this practice is well known and 
often reported among fishers (pers. obs.). 

The specimen described was deposited in the collection of 
the Zoology Museum of Universidade Estadual de Londrina 
(MZUEL 1964).

SABINE BORGES DA ROCHA, Universidade Federal de Mato Grosso 
do Sul, Programa de Pós Graduação em Ecologia e Conservação, Mato 
Grosso do Sul, Brazil (e-mail:sabineborges@hotmail.com); CARLOS EDU-
ARDO VARGAS GROU; RICARDO MASSATO TAKEMOTO, Núcleo de 
Pesquisas em Limnologia, Ictiologia e Aqüicultura, Universidade Estad-
ual de Maringá, Paraná, Brazil; VANDA LÚCIA FERREIRA, Herpetology 
Laboratory, Universidade Federal de Mato Grosso do Sul, Mato Grosso 
do Sul, Brazil.

PODOCNEMIS EXPANSA (Giant South American River Turtle). 
PREDATION. Podocnemis expansa nests in high, coarse sand 
beaches along the major tributaries of the Amazon and Orino-
co river basins. We monitor a small colony of these turtles in a 
small lake located within the Bosque de Ciencia at the Instituto 
Nacional de Pesquisas da Amazônia, adjacent to the Centro de 
Estudo de Quelônios da Amazônia (3.00943°S, 59.98421°W). 
Three nests of this species were transplanted from dispersed 
areas along the margin of the lake to the coarse sand beach 
between the Turtle Center and the lake, to better protect the 
nests and provide the eggs with a more adequate incubation 
substrate. The beach is monitored by a video camera 24 h daily. 
One of the nests was 28 cm deep and 20 cm in diameter, which 
is quite shallow for this species, as typical nest chambers are 
about 90 cm deep. The nest originally contained 18 eggs, but 12 
hatchlings emerged, leaving the remaining six eggs exposed to 
the elements and potential predators. On 12 November 2017 at 
0742 h we observed a Purple Gallinule (Porphyrio martinicus) 
breaking an egg within the nest with its beak and carrying piec-
es of the egg shell to an area of floating vegetation on the lake, 
about 10 m from the nest. Eventually the bird consumed all six 
of the eggs, which had not developed. The Purple Gallinule is 
known to feed on plant material (leaves, seeds, flowers) as well 
as on invertebrates and small vertebrates. This bird is common 

Fig. 1. A) Phrynops geoffroanus, representative adult. B) Fishing hook 
lodged at the base of the trachea in the P. geoffroanus described in 
the text (red circle).
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in marshes and lakes with floating vegetation in the study area 
(Gill and Donsker [eds.], 2017. IOC World Bird List, vol. 8.1; doi: 
10.14344/IOC.ML.7.1). This note adds an additional species to 
the list of animals that prey on the eggs of Podocnemis expansa 
and also expands the list of food items known for the natural 
diet of Porphyrio martinicus.

JABSON FRANCO DA COSTA (e-mail: Jabson_biologia@hotmail.
com), ODEM ROCHA LOPES (e-mail: odem.kottak@gmail.com), and 
RICHARD C. VOGT, Centro de Estudos dos Quelônios da Amazônia (CE-
QUA), Coordenacão de Biodiversidade, Instituto Nacional de Pesquisas da 
Amazônia (INPA), Av. André Araújo, 2936, Aleixo, Manaus, Amazonas, CEP 
69060-001, Brazil (e-mail: vogt@inpa.gov.br). 

PODOCNEMIS UNIFILIS (Yellow-spotted River Turtle). 
JUVENILE MOVEMENT. Podocnemis unifilis plays key ecological 
roles in Amazonian aquatic ecosystems and has cultural and 
economic significance for indigenous peoples. This species is 
threatened by water pollution, subsistence hunting, and wildlife 
trafficking, and as a result, populations have been reduced 
significantly. Since 2008, the Wildlife Conservation Society in 
Ecuador, in partnership with nine indigenous communities, 
has implemented a management and conservation program 
for this species in the northern section of Yasuní National Park 
in Ecuador (0°31’14.70”S, 76°22’52.95”W). Program activities 
included headstarting and protection of nesting sites, analyses of 
movement patterns and population monitoring, and awareness 
building and education. Between August 2015 and June 2016, we 
radio-tracked 15 juvenile individuals in a 60-km section of the 
Napo River. Turtles were measured (mean straight-line carapace 
length ± SD = 107 ± 31.2 mm, and mean body mass ± SD = 272 
± 200 g) and fitted with a radio tracking transmitter (H467, 
Telenax, Mexico). Seven turtles were captive-reared for one 
year, and eight were wild-caught with the assistance of local 
community members. Turtles were released at their nesting 
beaches or capture locations in the Napo River. We radio-
tracked the turtles on a daily basis, two weeks per month, using 
a handheld receiver (RX-RLNX, Telenax, Mexico) and a three-
element Yagi antenna.

We recorded 59 locations from 15 individuals, and the 
tracking period ranged from 1 to 157 days. We were able to track 
captive-reared turtles from two to six months, whereas wild-
caught turtles were tracked from two to three months. Mean 
linear range size was 5.9 km (N = 13, 95% CI = 2.82–9.15; range = 
1–15.8), the mean traveled distance per individual was 23.3 km 
(N = 13, 95% CI = 9.36–37.38; range = 0.87–68.9); we estimated 
that the average distance traveled per individual per month 
was 7.8 km (N = 13, 95% CI = 3.7–12). Wild-caught turtles had 
a lower linear range (N = 6, c2  = 4.8 km, 95% CI = 0–10.5) and 
traveled less distance (N = 6, c2 = 4.9 km, 95% CI = 0–10.8) than 
captive-reared turtles (linear range: N = 7, c2  = 6.9 km, 95% CI = 
2.1–11.8; traveled distance: N = 7, c2  = 39.1 km, 95% CI = 20–58). 
Nine out of 13 radiotracked turtles moved from the release site 
in the Napo River into tributaries.

Understanding the geographic distribution and movement 
behavior of freshwater turtles is crucial to ensure long-term 
conservation success. Unfortunately, the spatial ecology of 
Podocnemis turtles is poorly understood, and information 
on movement is only available for adult individuals of three 
species of the genus (P. expansa, Carneiro and Pezzuti 2015. 
Herpetol. Rev. 46:244–245; P. erythrocephala, Fachín-Terán et 
al. 2006. Chelon. Conserv. Biol. 5:18–24; and P. unifilis, Naveda-
Rodríguez et al., in press. Chelon. Conserv. Biol. 17). Long 

distance movements and migration of juvenile Podocnemis 
turtles are expected; recently, a juvenile P. expansa was 
recorded to move 38 km from its release site in nine months 
(Silva et al. 2017. Herpetol. Rev. 48:622–623). To our knowledge, 
these are the first records of the movement and dispersal of 
juvenile P. unifilis. Because of the low sample size, we cannot 
make inferences or draw conclusions on the possible effects 
of captive management on the movement behavior observed 
here. Nonetheless, we suggest that the differences observed 
in linear range size and distance traveled might be influenced 
by familiarity with resource distribution and knowledge of 
the area that wild-caught turtles presumably have, whereas 
captive-reared turtles need to move more to get to know their 
new environment.

Moving forward, the conservation of Podocnemis turtles 
needs to take into account space use of individuals of all age 
classes. Sixty-nine percent of the individuals dispersed into 
tributaries where streamflow is lower than in the Napo River 
and outboard motor boat traffic does not occur. At present, 
efforts to protect P. unifilis in Ecuador are focused on protecting 
nesting beaches in the Napo River with less attention to possible 
human impacts in adjacent water bodies.

This work was made possible thanks to the financial 
support provided by The Overbrook Foundation, The Jeniam 
Foundation, and The Gordon and Betty Moore Foundation. The 
animal handling procedures used in this work were approved 
by the animal care and use committee of the National Office of 
Biodiversity of the Ministry of Environment of Ecuador through 
the research permits No. 021-2015-FAU-MAE-DPAO-PNY and 
019-2016-IC-FAU-FLO-DPAO-PNY.

RUBÉN CUEVA, ADRIÁN NAVEDA-RODRÍGUEZ (e-mail: anaveda@
wcs.org) and GALO ZAPATA-RÍOS, Wildlife Conservation Society, Ecua-
dor Program, Quito, Ecuador.

PSEUDEMYS GORZUGI (Rio Grande Cooter). ATTRACTION 
TO TRAP BAITS. Pseudemys gorzugi is a relatively large riverine 
turtle native to the lower Rio Grande River and its tributaries. It 
is a species of conservation concern and is currently listed as 
threatened in New Mexico, concurrent to its review for federal 
listing by the United States Fish and Wildlife Service. Overall, 
relatively little is known about this species’ ecology and natu-
ral history (Ernst and Lovich 2009. Turtles of the United States 
and Canada, 2nd edition. Johns Hopkins Univ. Press, Baltimore, 
Maryland. 827 pp.). Therefore, it is important to evaluate the 
best techniques for maximizing capture success during sur-
veys. Baited hoop net trapping is one of the oldest and most 
common techniques used to capture freshwater turtles; how-
ever, research has shown that biases can exist among turtle 
species and their bait preferences (Mali et al. 2014. Wildl. Soc. 
Bull. 38:580–585). Despite extensive research, no one has tested 
bait preferences or successful hoop net trapping methodolo-
gies for P. gorzugi. In general, riverine cooter species are pre-
dominantly herbivorous as adults (Lindeman 2007. Southwest. 
Nat. 52:586–594), and thus baited hoop net traps may not be 
the most appropriate survey method. For example, snorkel sur-
veys yielded higher River Cooter (Pseudemys concinna) counts 
than baited hoop nets (Sterrett et al. 2010. Herpetol. Conserv. 
Biol. 5:490–497), and ongoing research on P. gorzugi in Texas has 
been the most successful through snorkeling (M.R.J. Forstner, 
pers. comm.). 

In 2016, we began surveys of P. gorzugi along the Black 
River in Eddy County, New Mexico, USA, using baited hoop net 



Herpetological Review 49(2), 2018

324    NATURAL HISTORY NOTES

traps. Hoop nets were single-opening, single-throated, wide-
mouthed with a 76.2 cm diameter, and a mesh size of 2.54 cm 
with four hoops per net (Memphis Net and Twine Co. Memphis, 
Tennessee, USA). To stretch the traps, two wooden posts 
connected the first and last hoop. Hoop net mouth openings 
faced downstream, and the trap consisted of one bait cup with 
multiple perforations to allow scent to disperse without bait 
consumption; a pool noodle was used as a floatation device. 
During the first four days of the survey in 2016, we alternated 
between fruit/vegetable (fresh mangoes and romaine lettuce) 
and fish (canned sardine) based baits. After the first 100 trap 
days, capture per unit effort (CPUE) for sardine-baited traps 
was over three times more successful than captures with mango 
and lettuce-based baits. Our higher success with sardines 
prompted us to use sardine and shrimp baits throughout the 
rest of the season, resulting in a total of 208 captures over 
1368 trap days. During the 2017 field season, we sought to 
specifically test sardine and shrimp-based baits to fine tune 
our trapping methodology. Moreover, we sought to determine 
whether turtle size affected bait preferences, especially given 
a possible ontogenetic diet shift (i.e., more carnivorous to 
more herbivorous) previously reported in emydid turtles (Clark 
and Gibbons 1969. Copeia 1969:704–706). In 2017, we set the 
traps along six stretches of river for 4–6 days. River stretches 
ranged from 350 to 700 m in length with 20–50 hoop nets. We 
alternated the traps with either raw shrimp or sardines canned 
with canola oil. Traps were checked every day and bait replaced 
every other day.

For each captured P. gorzugi, we recorded trap location 
and bait type. We took standard measurements (carapace 
and plastron length and width, body depth, and mass) and 
determined sex. Turtles were also marked by either passive 
integrated transponders (subadults), toe clips (juveniles/
hatchlings), or by notching marginal scutes (adults). To correlate 
capture success to bait type (sardine vs. shrimp), we used 
Generalized Linear Mixed Effects Model (GLMM) and treated 
each individual turtle as a random effect since multiple captures 
of the same turtle may not be considered independent captures. 
For each bait type, we recorded a response variable as 1 or 0 if 
an individual turtle was captured or not, respectively. The model 
included turtle size (straight-line carapace length) and bait type 
(sardine or shrimp) as fixed effects. 

In 2017, after 1280 trap days, we caught a total of 302 P. 
gorzugi, including 76 recaptures; 194 were adults and 108 were 
unsexed juveniles or hatchlings. There was no significant bait 
preference among all turtles (P = 0.76) and we were not more 
likely to capture smaller turtles (P = 0.80). Furthermore, there 
was no significant interaction between the bait type and turtle 
size (P = 0.79). Overall, our results show no significant preference 
for either shrimp or sardine bait for P. gorzugi along the Black 
River, New Mexico. Moreover, the lack of a relationship between 
capture success and turtle size shows that baited hoop nets 
can capture a variety of size classes of this species. Presumed 
ontogenetic diet shifts in Pseudemys turtles did not seem to affect 
captures of P. gorzugi and our results suggest that baited hoop 
net traps, using fish or shrimp-based baits, can successfully be 
employed to capture P. gorzugi in New Mexico.

JAZMIN MIRABAL, ANDREW W. LETTER, KORRY J. WALDON, and 
IVANA MALI, Eastern New Mexico University, Department of Biology, 
Station 33, 1500 S Ave K, Portales, New Mexico 88130, USA (e-mail: ivana.
mali@enmu.edu).

STERNOTHERUS ODORATUS (Eastern Musk Turtle). PREDA-
TION. Red-shouldered Hawks (Buteo lineatus) are known to 
consume a wide range of reptilian prey (Ross 1991. Amphibians 
and Reptiles in the Diets of North American Raptors. Wisconsin 
Endangered Resources Report 59:1–33). Sternotherus odoratus 
is among the turtle species documented as prey of B. lineatus 
(Walsh and Heinrich 2015. Florida Field Nat. 43:79–85). Herein 
we report an occurrence of predation of several S. odoratus by a 
nesting B. lineatus. 
 In the spring of 2011, a female B. lineatus was observed by lo-
cal residents nesting in a pecan tree ca. 10 m above the ground 
and within 15 m of the edge of the San Saba River (near Duna-
gan Road) in Menard County, Texas, USA. In June 2011 at 1315 h, 
CJF was searching for turtles in the shallow sections of this river 
within 100 m of the previously mentioned hawk’s nest when he 
encountered an adult B. lineatus walking in the water and look-
ing down. The lower half of the bird’s body was in the water, but 
the wings were held slightly elevated and above the surface. Upon 
noticing my presence, the hawk took flight. This particular sec-
tion of the San Saba River is shallow, flows over a limestone bot-
tom, and the water is clear with good visibility. In July 2012, CJF 
was informed by a local resident that he had gathered Eastern 
Musk Turtle shells from under the nest and filled two five-gallon 
buckets which he subsequently gave away to children. Twenty 
complete shells, six carapace fragments, and one plastron repre-
senting 27 individual specimens were subsequently found at the 
base of the tree. The shells were collected and deposited at the 
Amphibian and Reptile Diversity Research Center at the Univer-
sity of Texas at Arlington (UTA R- 64336–64353 and 64656–64664). 
Shell measurements were taken with digital calipers to the near-
est millimeter. Only intact shells were measured. Mean shell di-
mensions were carapace length 77.71 mm, carapace width 53.89 
mm, shell height 30.92 mm, N = 20. Given the mean dimensions 
of the shells and their volumetric occupancy in a one-gallon jar 
we can estimate that the two buckets contained as many as 200 
shells prior to collection of the UTA R- series.

Observations made from April 2000 to November 2016 
indicate that several S. odoratus were often seen openly patrolling 
the shallows at dawn and dusk from April to August. This section 
of the river is bordered by private property and contains a 
robust turtle population consisting of S. odoratus, Pseudemys 
texana, Graptemys versa, Trachemys scripta, Apalone spinifera, 
and Chelydra serpentina. It is likely that the overlapping activity 
periods of hawks and Eastern Musk Turtles, as well as the small 
size of the turtles that are active in clear, shallow water favored 
their selection as prey items to the exclusion of other potential 
chelonian fare. 

CARL J. FRANKLIN. Amphibian and Reptile Diversity Research Cen-
ter at the University of Texas at Arlington, Department of Biology, 501 East 
Nedderman Drive. Arlington, Texas 76010, USA (e-mail: Franklin@uta.edu); 
VIVIANA RICARDEZ, 326 Choctaw Trail Waxahachie, Texas 75165, USA (e-
mail: Vricardez@gmail.com).

SQUAMATA — LIZARDS

ACANTHODACTYLUS AEGYPTIUS (Egyptian Fringed-fingered 
Lizard). TAIL BIFURCATION. Acanthodactylus aegyptius is a 
small, diurnal, sand dwelling, insectivorous lizard. It prefers 
loose sandy areas on top of dunes with some vegetation cover 
(Baha El Din 2007. Zool. Mid. East 40:21–32). This species is dis-
tributed in eastern Egypt, across Northern Sinai, along the west-
ern periphery of the Nile Valley, to the sands of the north-western 
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Negev in Israel, and in the Gaza strip (Baha El Din, op. cit.). At 
1815 h on 1 June 2017 we captured an adult A. aegyptius on top of 
a sand dune with small thorny bushes, near Be’er Milka in west-
ern Negev Desert, southern Israel, close to the Egyptian border 
(30.930°N, 34.412°E, WGS 84; 220 m elev.). The lizard (36.6 mm 
SVL; 45.2 tail length; weight 1.7 g) had an original tail that was 
bifurcated at its posterior part. The bifurcated part of the tail 
started 27 mm posterior from the cloaca, with the original tail 
tip six mm longer than the regenerated one. It seems that the 
original tail was broken, but not lost, and this allowed a new part 
to form while the original remained attached to the body. Hav-
ing observed hundreds of individuals in the field across several 
years, we have never seen one with a bifurcated tail, nor are such 
tails found in any of the 76 individuals in the collections of the 
Steinhardt Museum of Natural History, Tel-Aviv University. To 
our knowledge there are no published cases of specimens with 
bifurcated tail from this species.

GAVIN STARK (e-mail: gavin_stark@tutanota.com), DAVID DAVID 
(e-mail: davidavid6@walla.co.il), AMIR LEWIN (e-mail: amirlewin@mail.
tau.ac.il), and SHAI MEIRI. Department of Zoology, Tel-Aviv University, Tel-
Aviv 69978, Israel (e-mail: uncshai@post.tau.ac.il).

ANOLIS BIMACULATUS (Panther Anole). TAIL BIFURCATION. 
Caudal autotomy (tail-shedding) is a common antipredatory 
strategy among lepidosaurs (Bateman and Fleming 2009. J. 
Zool. 277:1–14). Lizard tails have great regenerational potential; 

after autotomy, the tail is regenerated as a cartilaginous rod 
rather than bony vertebrae (e.g., Alibardi 2017. J. Exp. Zool. B. 
328B:493–514). Incomplete autotomy or injury of the tail can 
stimulate regeneration of an additional tail, resulting in presence 
of two or more tail tips (e.g., Camper and Camper 2017. Herpetol. 
Rev. 48:634).

On 29 March 2011, a warm and sunny day, an adult male 
Anolis bimaculatus was observed basking on a tree in Miriam 
C. Schmidt Botanical Garden at Sint Eustatius, West Indies 
(17.4745°N, 62.9516°W; WGS 84). This individual had a deeply 
bifid tail. Both the basic tail and the supernumerary tail were 
of almost the same length and scalation (Fig. 1). Otherwise, the 
coloration and behavior of the lizard seemed to be unaffected 
by the anomalous tail. Over 100 anoles (A. bimaculatus and A. 
schwartzi, second anole species occurring on Sint Eustatius) and 
over 10 individuals of the teiid Pholidoscelis erythrocephala were 
observed but only this one lizard had a bifurcated tail.

According to Bateman and Fleming (2009, op. cit.), the 
incidence of tail autotomy is relatively low in polychrotids (a 
family in which anoles were formerly classified), in comparison 
to some other iguanian clades, such as liolaemids, tropidurids, 
or agamids. Tail anomalies such as bifurcation or trifurcation 
were reported in the literature from only a few anole species—
Anolis porcatus (Monsisbay and Olcha 2016. Rev. Cub. Cienc. 
Biol. 5:1–4) and A. equestris (Camper and Camper 2017, op. 
cit.), even though they are probably much more common (S. B. 
Hedges, pers. comm., www.anoleannals.org, 7 Nov 2017). To our 
knowledge, the lizard described above is the first report of tail 
bifurcation in A. bimaculatus.

ANNA NAJBAR (e-mail: anna.najbar@uwr.edu.pl) and TOMASZ 
SKAWIŃSKI, Department of Evolutionary Biology and Conservation of 
Vertebrates, Faculty of Biological Sciences, University of Wrocław, Sienkie-
wicza 21, 50-335 Wrocław, Poland (e-mail: tomasz.skawinski@uwr.edu.pl). 

AURIVELA LONGICAUDA (Red-tailed Teiid). PREDATION. Au-
rivela longicauda is an endemic lizard from the Monte Desert 
region of western Argentina (Cabrera 2004. Amphibia-Reptilia 
25:265–275; Yoke et al. 2006. Herpetologica 62:420–434; Harvey 
et al. 2012. Zootaxa 3459:156). It is an agile lizard that is typical-
ly observed during the warm hours of the day, where it inhab-
its sedimentary sand or dunes with a few shrubs and scattered 
ground vegetation (Cei 1993. Museo Regionale di Scienze Natu-
rali Monografie [Turin] 14:1–949; Scolaro 2005.Reptiles Patagóni-
cos – Sur. Ed. Universidad Nacional de la Patagonia, Trelew). The 
aim of this note is to report an observation of an A. longicauda 
being preyed upon by an Argentine dwarf spider, Grammostola 
mendozae. The predation of vertebrates by arthropods is docu-
mented worldwide (Hernández-Ruz et al. 2014. Herpetol. Rev. 
45:126; Raissa Fries Bressan et al. 2017. Herpetol. Rev. 48:187–
188; Muñoz et al. 2017. Herpetol. Rev. 48:193).

The predation event was recorded in Talampaya National 
Park (TNP), located in an extensive plain of the Monte region 
(29.8°S, 67.833°W, WGS 84; 1300 m elev.) in the center-west of La 
Rioja Province (Argentina), which was designated as a UNESCO 
World Heritage Site in 2000. At 1310 h on 11 November, during 
pitfall trap surveys in TNP, we found the spider feeding on the 
right portion of the skull, including the right eye, of an adult A. 
longicauda (Fig. 1). After a few minutes, the spider dragged the 
lizard for a few centimeters and let it go. The lizard was collected 
and housed at Museo de La Plata Herpetological Collection. Our 
observation is the first record of predation on A. longicauda by 
G. mendozae. 

Fig. 1. Anolis bimaculatus with bifurcated tail.
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We thank Joaquin Petrillo for spider identification, APN and 
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CARLIA CAESIUS. REPRODUCTION. Carlia caesius is a mem-
ber of the C. fusca complex (Zug and Allison 2006. Zootaxa 
1237:27–44) and is known from the type locality: Indonesia, Pap-
ua Province, Timika (4.5417°S, 136.8908°E). In this note I present, 
to my knowledge, the first information on C. caesius reproduc-
tion, from a histological examination of 29 specimens collected 
March 1997 at the type locality and deposited in the Vertebrate 
Zoology collection (BPBM) of the Bishop Museum, Honolulu, 
Hawaii, USA. The sample consisted of 13 males (mean SVL = 44.0 
± 7.5 SD, range = 33–58 mm; BPBM 21154, 21161, 21173, 21178, 
21194, 21205, 21211, 21212, 21246, 21253, 21259, 21271, 21277), 
11 females (mean SVL = 48.1 mm ± 4.6 SD, range = 41–56 mm; 
BPBM 21156, 21171, 21185, 21188, 21213, 21235, 21248, 21251, 
21257, 21269, 21281), and five unsexed subadults (mean SVL = 
27.4 mm ± 4.0 SD, range = 23–33 mm; BPBM 21184, 21192, 21198, 
21202, 21204). A cut was made in the lower abdominal cavity and 
the left testis or left ovary was removed, embedded in paraffin, 
cut into 5-μm sections and stained by Harris hematoxylin, fol-
lowed by eosin counterstain. Only enlarged follicles (> 4 mm) or 
oviductal eggs were counted. Histology slides were deposited at 
BPBM. 

In males undergoing sperm formation (spermiogenesis), 
the lumina of the seminiferous tubules were lined by groups of 
sperm. Also present were males in testicular recrudescence that 
had not yet commenced spermiogenesis; these included BPBM 
21205, 21253, 21271 (primary spermatocytes present), BPBM 
21154, 21246 (spermatids present). The smallest reproductively 
active males (spermiogenesis) measured 38 mm SVL (BPBM 
21178, 21194). 

The female sample contained two females (BPBM 21171, 
21281) with quiescent ovaries (no yolk deposition), SVL = 41 mm 
for each. Mean clutch size was 2.1 ± 0.35 eggs (range = 2–3, N 
= 8). The smallest mature C. caesius female measured 44 mm 
SVL (BPBM 21235) and contained a vitellogenic follicle with 
basophilic yolk granules. In my sample of five unsexed subadults, 
the smallest C. caesius measured 23 mm SVL (BPBM 21204) and 
was presumably close to neonate size. Examination of additional 
monthly samples of C. caesius are warranted to fully characterize 
the reproductive cycle.

I thank Molly E. Hagemann (BPBM) for permission to 
examine Carlia caesius.

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

CNEMASPIS KENDALLII (Kendall’s Rock Gecko). ENDOPARA-
SITE. Cnemaspis kendallii ranges from southern Peninsular Ma-
laysia and Singapore to Borneo; it is a diurnal scansorial gecko 
(Grismer 2011. Lizards of Peninsular Malaysia, Singapore and 
Their Adjacent Archipelagos. Edition Chimaira, Frankfurt am 
Main, Germany. 728 pp). We know of no helminths reported for 
C. kendallii. In this report we establish the initial helminth list 
for C. kendallii. 

We conducted a helminthological examination on eight 
C. kendallii (mean SVL= 54.3 mm ± 3.0 SD, range = 49–58 
mm) collected February 2009 in East Malaysia, Sarawak State, 
northeast Borneo and deposited in the herpetology collection 
of La Sierra University, (LSUHC), Riverside, California as LSUHC 
9171–9173, 9176, 9178–9181. Lizards were sacrificed by an 
overdose of pentobarbital. 

A lateral incision was made through the body wall and the 
digestive tract was removed. The esophagus, stomach and small 
and large intestines were opened longitudinally and searched 
for helminths utilizing a dissecting microscope. The body 
cavity was also searched. Helminths were cleared in a drop of 
lactophenol, placed on a microscope slide, coverslipped and 
studied under a compound microscope. Two female Nematoda 
(Physalopteroides sp.) were found in the stomach of LSUHC 
9180 (prevalence = number infected/number examined × 100 
= 13%). Physalopteroides sp. was identified by the morphology 
of the asymmetrical oral opening; teeth on one pseudolabium 
were more pronounced or numerous than those on the other 
(Anderson et al. 2009. Keys to the Nematode Parasites of 
Vertebrates, Archival Volume. CAB International, Cambridge, 
Massachusetts. 463 pp.). Keys to species of Physalopteroides are 
based on male spicule length and caudal papillae morphology 
(see Bursey and Goldberg 2016. Comp. Parasitol. 83:221–226). 
Physalopteroides sp. was previously reported in Cnemaspis 
peninsularis from East Malaysia, Sarawak by Goldberg et al. (2015 
J. Nat. Hist. 49:2683–2691). Voucher helminths were deposited 
in the Harold W. Manter Laboratory (HWML), University of 
Nebraska, Lincoln, USA as HWML 64674. Physalopteroides sp. in 
C. kendallii 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 92505, USA (e-mail: lgrismer@lasierra.edu). 

CNEMIDOPHORUS OCCELIFER. DIET. Cnemidophorus oc-
celifer is a medium-sized, diurnal, carnivorous teiid lizard (Mes-
quita and Colli 2003. J. Herpetol. 37:498–509). It feeds mainly on 
arthropods, and can be found throughout Brazil, except in the 
Amazon region (Vanzolini et al. 1980. Répteis das Caatingas. Ac-
ademia Brasileira de Ciências, Rio de Janeiro, Brazil). Here, we 
report an observation on C. occelifer preying upon a grasshoper 
in the Catimbau National Park, Pernambuco State, Brazil.

At 1100 h on 18 October 2017, during field work in the 
Catimbau National Park, Caatinga domain, Pernambuco, Brazil 
(8.34150°S, 37.14385°W, WGS 84; 764 m elev.), we observed a C. 
occelifer preying on an adult grasshoper belonging to the genus 

Fig. 1. A) Grammostola mendozae preying on Aurivela longicauda. B) 
Close-up shot of Aurivela longicauda’s eaten head.
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Coryacris. The interaction occurred under a shrub. Orthopterans 
are frequently found in diet of Cnemidophorus spp. (Vitt et al. 
1997. Copeia 1997:745–757; Mesquita and Colli 2003, op. cit.; 
Menezes et al. 2006. Braz. J. Biol. 66:803–807; Sales et al. 2012. 
South Am. J. Herpetol. 7:149–156). Compiling field predation 
records can help elucidate questions about the feeding habits of 
Cnemidophorus. To our knowledge, this is the first documented 
sighting of C. occelifer preying on a Coryacris sp.

We thank CNPq for providing a schorlaship to DAT and JAAF, 
and CAPES for the scholarship granted to AAMT.
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UFPB, Cidade Universitaria, Campus I, CEP: 58059-900, Joao Pessoa, Paraiba, 
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CTENOTUS FALLENS (West Coast Ctenotus). ANOMALOUS DE-
ATH THROUGH USE OF MODELLING CLAY FOR RESEARCH. 
Modelling clay replicas or representations of organisms—with 
a special emphasis on reptiles—are frequently used as a sim-
ple method to assess aspects of a species ecology, particularly 
differences in context-dependent predation risk (site, habitat, 
season, size or color of organism, etc.) as predators leave distinc-
tive marks on the models (Bateman et al. 2016 J. Zool. 301:251–
262). The use of modelling clay for such studies has the advanta-
ge in that it is non-toxic, and no deaths of study species, or any 
other organism, through its use has been recorded in the litera-
ture. Here we present an observation of an anomalous death of a 
lizard, related to our use of clay models in the field. 

The King’s Skink (Egernia kingii) is a large scincid lizard (adults 
up to 244 mm SVL; newborns from 60–80 mm SVL) (Storr 1978. Rec. 
West. Aust. Mus. 6:147–187; Arena and Wooller 2003. Aust. J. Zool. 

51:495–504), common across the south west of Western Australia. 
As part of an assessment of ontogenetic differences in predation 
risk in this species, models of King’s Skinks representing juveniles 
(200 mm total length, 250 g) and adults (300 mm total length, 500 
g), made from brown non-toxic Plastiplay™ modelling clay, were 
deployed across an approximate 1500-m2 area at a coastal site 
(31.81510°S, 115.73466°E) near Perth, Western Australia during 
October 2017. Models were placed approximately 20–30 cm from 
the edge of vegetation in a sandy area to simulate a basking event 
and were checked for signs of interactions with other species, 
such as predatory marks, twice daily, morning and afternoon, for 
five consecutive days. 

On the afternoon check of the fourth day, a Ctenotus fallens 
(Scincidae; SVL 90 mm) was found dead next to one of the 
‘adult’ models at approx. 1330 h. The legs and parts of the tail 
and underside of the dead C. fallens were caked in clay, which 
had clumped around the lizard’s feet (Fig. 1). It appears that the 
model had heated in the sun to a point that its surface became 
molten, and that when the C. fallens ran onto or across the model, 
it had become coated in clay resulting in immobility of the lizard 
under the sun, leading to hyperthermia and death. The weather 
on the day of the incident was clear and sunny, with a maximum 
air temperature of 30.5°C, but the temperatures of the clay model 
and the nearby ground were 58.7°C and 52.6°C, respectively. 
Although we had known that the modelling clay could soften in 
the sun under very high temperatures, we did not anticipate it 
melting under the prevailing weather conditions and causing the 
death of an animal. No mortalities of targeted or non-targeted 
animals were detected as a result of using similar clay models in 
our other trials (75 models out for five days) or during previous 
studies by us (e.g., Bateman et al. 2014. Curr. Zool. 60:712–718), 
nor reported elsewhere.

We could not find the melting point of Plastiplay brand clay, 
but other brands (Rainbow Brand Modelling Clay & Fun Clay™) 
report melting points of approximately 65–70°C. At our study 
sites in Western Australia, ground temperatures could exceed 
these limits, particularly on substrates such as sand and rock. 
Although only one mortality event was detected, we believe 
that other researchers should be aware of potential problems 
with using clay models in high temperatures and take steps to 
mitigate potential negative impacts on animals. We therefore 
suggest the following considerations when using modelling clay 
for ecological research:

1. Conduct preliminary trials on the proposed research sub-
strate in suspected ambient temperatures to identify ther-
mal limits of the clay models.

2. Provide information for both brand of modelling clay and 
temperatures of the conducted research when publishing, 
to assist in identifying brands that are appropriate for eco-
logical uses.

3. Consider trialling insulator materials under the models, 
that can be hidden under a thin layer of substrate and re-
duce thermal conductance of the models.

4. If appropriate, consider conducting trials in cooler months 
or with some degree of shade/cover provided to the mod-
els. 

5. If carrying out research in warmer conditions, consider de-
ploying models in the afternoon when the day has cooled 
and check in the morning, potentially covering or removing 
during the warmer hours of the day.

6. When possible, limit the size of clay models to smaller mod-
els to minimise potential impacts. The size of the model is 

Fig. 1. The Egernia kingii model used, and the dead Ctenotus fallens 
next to the model.
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likely to affect how quickly it reaches unstable temperatures, 
how long they remain unstable, and the potential amount 
of molten clay that may be dangerous to other wildlife.

JAMES BARR, Department of Environment & Agriculture, Curtin Univer-
sity, Kent Street, Bentley, WA 6102, Australia (e-mail: james.barr@postgrad.
curtin.edu.au); RUCHIRA SOMAWEERA, CSIRO Land and Water, 147, Un-
derwood Avenue, Floreat WA 6014, Australia (e-mail: ruchira.somaweera@
csiro.au); PHILIP W. BATEMAN, Department of Environment & Agriculture, 
Curtin University, Kent Street, Bentley, WA 6102, Australia (e-mail: bill.bate-
man@curtin.edu.au).

CTENOTUS REGIUS (Regal Striped Skink). DIET. Ctenotus 
is the most species-rich genus of Australian lizards, with over 
100 members that occupy a diverse range of habitats across 
the continent (Wilson and Swan 2017. A Complete Guide to 
Reptiles of Australia. Reed New Holland, Sydney. 224 pp.). Ho-
wever, little information exists on the specific dietary habits of 
Ctenotus skinks. Pianka (1969. Ecology 50:1012–1030) and Craig 
et al. (2006. J. Roy. Soc. West. Aust. 89:1–5) examined the dieta-
ry niches of Ctenotus skinks, finding that most species feed on 
arthropods with some vegetation being consumed. However, 
these studies surveyed the gut contents of deceased or trapped 
individuals, and hence the species and section of the plant that 
skinks consume remains unknown. Moreover, some plant ma-
terial may have been accidentally ingested. Here, we present 
possibly the first photographic account of herbivory by C. regius 
that identifies the foraging behavior, plant species, and part of 
the plant consumed.

We observed an actively foraging adult C. regius (SVL ca. 
60 mm) consume an inflorescence from a Vittadinia dissecta 
var. hirta (Dissected New Holland Daisy; Asteraceae), a small 
(10–35 cm high) herbaceous plant. Our observation occurred 
at 1550 h on 3 October 2017 in Mallee/Chenopod shrubland at 
Nanya Research Station, (33.20985°S, 141.31723°E, WGS 84; 50 
m elev.). The individual was first observed leaving the cover of 
a Triodia scariosa (Porcupine Grass) hummock and sprinting 
towards a V. dissecta herb approximately 1 m away. The lizard 
then forcefully bit the only flower present on the plant, before 
pausing and releasing it. After remaining motionless for two 
seconds, the animal appeared to inspect the inflorescence 
for two to three seconds (Fig. 1A). The lizard then grasped the 
entire inflorescence with its mouth (Fig. 1B) and removed it 
from the plant at the peduncle (Fig. 1C). The inflorescence was 
then consumed whole over a period of three seconds. From first 
contact with the inflorescence to ingestion, total handling time 
was approximately eight seconds.

While most Ctenotus species feed predominantly on 
arthropods, C. regius is known to consume more plant matter 
than its congeners (Pianka 1969, op. cit.; Read 1998. Aust. J. Zool. 
46:617–629). Therefore, V. dissecta, which is common throughout 
mainland Australia and flowers throughout the year (Harden 
1992. Flora of New South Wales: Volume 3. NSW University Press, 
Kensington), may offer a food source for C. regius rarely exploited 
by other Ctenotus species. Areas abundant in V. dissecta, or other 
palatable vegetation, may promote niche partitioning and 
reduce competition between C. regius and sympatric congeners 
with relatively specialized diets. Consumption of palatable 
plant species may also allow C. regius to take advantage of 
habitats unavailable to other Ctenotus species due to limited 
food resources. Our observation supports the notion that plant 
matter is a significant aspect of the dietary niche of C. regius. 
The importance of palatable vegetation as a driver of habitat use 

Fig. 1. Ctenotus regius consuming an inflorescence from 
Vittadinia dissecta var. hirta. The lizard (a) closely inspects 
the inflorescence, (b) grasps it with its mouth, and then (c) 
removes it from the plant.
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and community assembly in Ctenotus skinks warrants further 
investigation.

ASHLEY R. OLSON (e-mail: ashley.r.olson@gmail.com), JULES E. 
FARQUHAR (e-mail: jules-farquhar26@hotmail.com), and MIA K. BETTIO, 
Faculty of Science and Technology, Federation University Australia, Mt 
Helen, Victoria, Australia (e-mail: mia_bettio@hotmail.com).

KARUSASAURUS JORDANI (Northern Karusa Lizard). DIET. 
There are no data on the diet of Karusasaurus jordani. In general, 
cordylids largely consume arthropods, with occasional vegeta-
tion or small vertebrates (Branch 1998. Field Guide to the Snakes 
and Other Reptiles of Southern Africa. Ralph Curtis Publishing. 
Sanibel Island, Florida. 399 pp.). Stomach content analysis of the 
closely related K. polyzonus indicated a diet of mostly Coleoptera 
followed by Hymenoptera, and to a lesser extent Orthoptera, Isop-
tera, Formicidae, Diptera, Heteroptera, Lepidoptera, and lepi-
dopteran larva (Broeckhoven and Mouton 2014. Biol. J. Linn. Soc. 
111:823–833). We examined the stomach and digestive tract of 51 
specimens from the National Museum of Namibia, Windhoek, 
Namibia, of which 29 contained identifiable content (females = 
17; males = 12). Fresh scat with identifiable content was collected 
from 15 live field-caught specimens (females = 4; males = 8; un-
known = 3; January 2015–April 2015), for a total of 44 samples that 
contained identifiable prey items. The following classifications 
of arthropods were identified: Coleoptera (34 of 44 samples), Or-
thoptera (14 of 44), Hymenoptera (10 of 44), Hemiptera (5 of 44), 
Isoptera (4 of 44), Lepidoptera (3 of 44), Odonata (2 of 44), Dip-
lopoda (1 of 44), and Mantodea (1 of 44). Within Coleoptera, the 
families Tenebrionidae, Scarabaeidae, and Curculionidae were 
further identified. Within Hymenoptera, the families Formicidae 
and Eucharitidae were further identified; and within Orthoptera 
the family Gryllidae was identified. Small bits of vegetation (11 
of 44) and sand/pebbles (15 of 44) were also recovered. As in the 
closely related K. polyzonus, Coleoptera are the most comment 
prey item for both sexes (Fig. 1). Although the data are prelimi-
nary and not sufficient to ascertain seasonality of diet, K. jordani, 
like other cordylids, would appear to be largely insectivorous (Van 

Wyk 2000. Afr. Zool. 35:9–27; Clusella-Trullas and Botes 2008. Afr. 
Zool. 43:125–130; Broeckhoven and Mouton, op. cit.). 

JILL S. HEATON, University of Nevada, Reno, Department of Geog-
raphy, 1664 N. Virginia Street, MS 154, Reno, Nevada 89557, USA (e-mail: 
jheaton@unr.edu); JUSTINA NAKANWA, Namibia University of Science 
and Technology, 13 Stork Street, Windhoek, Namibia; JONATHAN C. DE-
BOER, University of Nevada, Reno, Department of Geography, 1664 N. Vir-
ginia Street, MS 154, Reno, Nevada 89557, USA (e-mail: jdeboer@nevada.
unr.edu).

KARUSASAURUS JORDANI (Northern Karusa Lizard). SCALE 
COUNTS. The uniqueness of Karusasaurus jordani as a species 
separate from K. polyzonus was recognized by Parker (1936. No-
vit. Zool. 40:115–146), although not without some controversy in 
the intervening years. Its place as a unique species is now well 
supported by molecular data (Stanley et al. 2011. Mol. Phylogen-
et. Evol. 58:53–70). Karusasaurus jordani is most easily distin-
guished from K. polyzonus by half as many femoral pores, caudal 
whorls composed of a single row of scales versus two rows, and 
no black mark on the side of the neck (Branch 1998. Field Guide 
to the Snakes and Other Reptiles of Southern Africa. Ralph Curtis 
Publishing, Sanibel Islands, Florida. 399 pp.). Scale morphology 
and color are well described, and to a lesser degree scale counts, 
snout–vent length (SVL), tail, total, and epidermal gland counts 
(FitzSimons 1938. Ann. Transvaal Mus. 19:153–209; FitzSimons 
1943. Transvaal Mus. Mem. 1:1–528; Loveridge 1944. Bull. Mus. 
Comp. Zool. 95:1–118; Mertens 1955. Die Amphibien und Rep-
tilien Südwestafrikas. Aus den Ergebnissen einer im Jahre 1952 
ausgeführten Reise. Abhandlungen der Senckenbergischen 
Naturforschenden Gesellschaft. 490:1–172). Herein we present 
additional scale count data for K. jordani to further support its 
distinctiveness from K. polyzonus.

Data presented here are for field captured specimens from 
November 2014 to June 2015 (adult females = 14; adult males = 
20; juvenile females = 4; juvenile males = 10; neonates = 7). Of 
these, 11 specimens were deposited in the National Museum 
of Namibia, Windhoek, Namibia (NMN 10542, 10648–10654, 
10656–10658; females = 3; males = 8). Scale counts were 
conducted on live specimens and high resolution images 
as part of a larger effort to study K. jordani in and around the 
Khomas Hochland region of Namibia. Scales counted included 
longitudinal dorsals and laterals (DLL), transverse dorsals 
(DT), quadrangular longitudinal ventrals (VL) and transverse 
ventrals (VT); supraciliaries (SA); supraoculars (SO); suboculars 
(SBO); supralabials (all scales of the upper lip except rostral, 
to midorbital [SLMO] and enlarged scales of the upper lip to 
posterior angle of the jaw [SLJ]); infralabials ([IL], enlarged 

Fig. 1. Male versus female Karusasaurus jordani prey utilization 
indices. Values further from the line indicate less equal prey use, values 
closer to the line indicate more equal prey use. Col = Coleoptera; 
Dip = Diplopoda; Hem = Hemiptera; Hym = Hymentopera; Iso = 
Ispotera; Lep = Lepidoptera; Man = Mantodea; Odo = Odonata; Ort 
= Orthoptera.

Fig. 1. Karusasaurus jordani A) Dorsal, B) lateral, and C) ventral views 
of the head (male; SVL = 118 mm; tail = 143 mm). Occipitals are outli-
ned. 
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scales of the lower lip, except the mental to posterior angle of 
the jaw); sublabials (SBL); parietals (P); and occipitals (O). Sub-
digital lamella, for a smaller subset of voucher specimens, were 
counted under all fingers (SDF1–5) and toes (SDT1–5) using a 
light dissecting microscope.

Our scale counts were consistent with previous counts except 
for O, VL, and VT (Table 1). Loveridge (op. cit.) reported six O; all 
55 of our specimens contained only two O (Fig. 1). His VT counts 
were also higher than those reported by us and FitzSimons 
(1943); his minimum count of 35 was larger than both of our 
maximum counts of 34. Comparatively, our VL counts were 
on the low end, but can likely be explained by conservatively 
counting only quadrangular scales (Fig. 2).

JILL S. HEATON (e-mail: jheaton@unr.edu) and JONATHAN C. 
DEBOER, University of Nevada, Reno, Department of Geography, 1664 

N. Virginia Street, MS 154, Reno, Nevada 89557, USA (e-mail: jdeboer@
nevada.unr.edu).

KARUSASAUARUS JORDANI (Northern Karusa Lizard). REPRO-
DUCTION. In the course of a larger field effort in and around the 
Khomas Hochland region Namibia (December 2014 – July 2015, 
January 2016), we made several anecdotal observations on repro-
duction in Karusasaurus jordani. We captured eight neonates as 
determined by size (SVL < 60 mm) and presence of an umbili-
cal scar (Table 1). The timing of these captures indicates female 
parturition as mid-summer through early autumn. The largest 
neonate (SVL = 58 mm; tail = 72 mm; total = 130 mm) appeared to 
have generation glands beginning to develop, but without greater 
sample size or high resolution scans it was difficult to confirm; 
as such sex could not be determined in neonates. We captured 
14 juveniles (SVL = 62–93 mm; tail = 72–114 mm; total 134–197 
mm). Generation glands were present in males, but absent in 
females, which is typical for cordylids in colder regions (Du Toit 
et al. 2005. J. Herpetol. 39:384–388). Juvenile males showed obvi-
ous generation glands, the smallest was SVL = 64 mm, suggesting 
that epidermal glands develop before sexual maturity (Mouton 
et al. 1998. J. Morphol. 235:177–182). In males (juveniles and 
adults combined) generations glands were positively correlated 
with SVL (N = 28, Pearson’s r = 0.75, P < 0.001). Wax-filled femoral 
pores were present in both sexes (Table 2; Fig. 1), including ju-
veniles. This is in contrast to K. polyzonus females, which do not 
have femoral pores (van Wyk 1990. J. Herpetol. 24:405–409), and 
counter to Mouton et al.’s (2010. Zool. J. Linn. Soc. 158:312–324) 
statement that wax-filled femoral pores are absent in female K. 
jordani. Visually, males appear to have more waxy substance per 
femoral pore than females (Fig. 1). 

Fig. 2. Karusasaurus jordani. Ventral view of the body to demonstra-
te our method for counting transverse and longitudinal ventrals (VT 
and VL, respectively; male; SVL = 118).

table 2. Femoral and generation gland counts for adult and juvenile 
Karusasaurus jordani  ≥ 62 mm. Mode is given for femoral pores and 
mean for generation glands.
 
 Sex N Range Mode

Femoral Pores F 18 10–14 14

 M 29 11–16 14–15

    Mean

Generation Glands F 18 0 0

 M 28 58–113 83

table 1. Karusasaurus jordani neonate physical measurements. Mkb 
Mount Moltkeblick; Ghz Mount Gross-Herzog Friedrickberg; NGhz 
peak just north of Gross-Herzog Friedrickberg; Khw Khomas Hoch-
land west.

Date Total SVL (mm) Tail Weight (g) Location
 length (mm)  length (mm)

13 Jan 2015 103 45 58 4 Mkb

25 Jan 2015 - - - - Mkb

15 Feb 2015 - 51 - 6.0 NGhz

15 Feb 2015 - 54 - 5.5 NGhz

15 Feb 2015 130 58 72 6.5 NGhz

01 Mar 2015 115 54 61 3.7 Ghz

08 Mar 2015 115 55 60 6 Ghz

25 Jan 2016 115 53 62 4 Khw

table 1. Scale counts for adult, juvenile, and neonate Karusasaurus  
jordani combined. Full citations for Parker (1936), Loveridge (1944), 
and FitzSimons (1943) found in text.
 
 N Range Mode Parker Loveridge FitzSimons

SO 55 4 4  4 

SA 55 3 3  3 

SBO 53 3–4 3  3 

SLMO 55 3–6 4   

SLJ 55 5–8 6  5–6 

IL 53 6–8 6  5-6-7 

SBL 54 5–6 5   5–6

O 55 2 2  6 

P 55 4 4   

DLL 39 28–36 31 36 30–35 32–36

DT 54 31–38 35 32–37 30–40 31–37

VL 45 16–22 18 22 18–22 20–22

VT 46 28–34 31  35–40 30–34

SDF1 10 6–7 6   

SDF2 10 8–11 9   

SDF3 10 11–14 13   

SDF4 10 12–14 12–13   

SDF5 9 8–10 9   

SDT1 10 6–8 7   

SDT2 10 9–12 10   

SDT3 10 12–15 14   

SDT4 10 14–18 15   

SDT5 10 11–13 12   

WHORLS 31 27–32 32   
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We examined a total of 26 female K. jordani for reproductive 
status from the existing collection at the National Museum of 
Namibia, Windhoek, Namibia (NMN); three specimens showed 
some obvious signs of reproductive development. One specimen 
from just north of Rehoboth contained two ovarian follicles 
(NMN 9327, 19 July 1998). One specimen from Regenstein on 
the outskirts of Windhoek contained four early-stage developing 
embryos (NMN 3480, 28 Oct 1983; Fig. 2). One specimen from 
Windhoek contained one late-stage embryo (NMN 1787, 29 
January 1970). The timing of the reproductive status of females 
and timing of neonates captured in the field are consistent 
with reproduction within the Ouroborus-Karusasaurus-
Namazonurus-Hemicordylus-Cordylus clade (Mouton et al. 2012. 
J. Zool. 288:191–198). Timing of K. jordani male spermatogenesis 
is assumed to be in spring (Mouton et al., op. cit.). 

JILL S. HEATON (e-mail: jheaton@unr.edu) and JONATHAN C. DE-
BOER, University of Nevada, Reno, Department of Geography,1664 N. Vir-
ginia Street, MS 154, Reno, Nevada 89557, USA (e-mail: jdeboer@nevada.
unr.edu).

OPHIODES STRIATUS (Brazilian Glass Lizard). PREDATION. 
Ophiodes striatus is an anguid lizard characterized by its elongat-
ed snake-like body shape, absent anterior limbs, reduced pos-
terior limbs (usually a femur, tibia, and fibula), and a tail that is 
easily autotomized as a defense mechanism (Carreira et al. 2005. 
Reptiles de Uruguay. Di. R. A. C., Facultad de Ciencias, Universi-
dad de la República. Montevideo. 639 pp.). In this note, we report 
a new predator of this species, the Pampean Racer (Philodryas 
patagoniensis). 

While examining stomach contents of preserved individuals 
of P. patagoniensis at the Coleção Herpetológica Universidade 
Federal de Rio Grande (CHFURG), we encountered two partially 
digested individuals of O. striatus in the digestive tract of two 
specimens. The first snake, CHFURG 5510, was an adult female 
(SVL = 82 cm; TL = 29.6 cm; head length = 3.8 cm; weight = 305 g), 
collected in Rio Grande municipality, Rio Grande do Sul, Brazil; 
in its gut we encountered a partially digested head of O. striatus 
(head length = 2.4 cm; weight = 64 g). The second specimen, 
CHFURG 5287, is also an adult female (SVL = 72 cm; TL = 25 cm; 
head length = 2.8 cm; weight = 158.4 g), collected in the same 
locality; in its gut we encountered the first third of an adult O. 
striatus (total size = 19.8 cm; head length = 1.17 cm; weight = 18.1 
g). To our knowledge this is the first report of P. patagoniensis as 
a predator of O. striatus.

OMAR MACHADO ENTIAUSPE-NETO (e-mail: omarentiauspe@hot-
mail.com), FERNANDO MARQUES QUINTELA, 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 (e-mail: fmquintela@yahoo.com.br); SAULO RODRIGUES PINO, 
Universidade Federal do Rio Grande, Instituto de Oceanografia, Labo-
ratório de Microcontaminantes Orgânicos e Ecotoxicologia Aquática, Av. 
Itália Km 8, CEP: 96203-900, Vila Carreiros, Rio Grande, Rio Grande do Sul, 
Brazil (e-mail: saulopinobio@gmail.com); DANIEL LOEBMANN, Universi-
dade 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 (e-mail: contato@danielloebmann.com).

PHYMATURUS WILLIAMSI. PREDATOR-PREY INTERACTION. 
Predation is a selective force that models prey populations 
(Sih et al. 1985. Annu. Rev. Ecol. Syst. 16:269–311). However, 
predator-prey interactions are rarely observed in the field for a 
given species. The Andean lizard Phymaturus williamsi (Lobo 
et al. 2013. Zootaxa 3683:117–132), was recently categorized as 
vulnerable (Abdala et al. 2012. Cuad. Herpetol. 26:215–248) and 
is endemic to Quebrada Vallecito (31.1791°S, 69.7092°W, WGS 84; 
3000 m elev.), in the high Andes, 40 km NW of Calingasta, San 
Juan Province, Argentina. No previous studies have identified 
predators of P. williamsi. Herein we document attempted 
predation by birds on P. williamsi, as well as the lizards’ responses 
to the presence of predators.

Fig. 1. Ophiodes striatus (top) and their respective predators, 
Philodryas patagoniensis (bottom). 

Fig. 1. In Karusasaurus jordani both sexes, A) female (SVL = 120 mm; 
tail = 144 mm) and B) male (SVL = 115 mm; tail = 125 mm), have 
wax-filled femoral pores. There are typically seven femoral pores per 
thigh. Males have generation glands. 

Fig. 2. Female Karusasaurus jordani (National Museum of Namibia 
3480) with four early-stage developing embryos.
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In December 2010, we observed two Variable Hawks 
(Geranoaetus polyosoma) flying overhead. At the moment that 
the shadow of birds passed over the body of four P. williamsi, the 
lizards rapidly ran for cover. Two of these individuals were males, 
while the two remaining were a female and a juvenile. The males 
hid in rock crevices on slopes, while the female and juvenile hid 
under a rock (0.7 m × 0.8 m) in the meadow. We are unsure if the 
hawks were hunting lizards, or would take them. 

In November and December 2014, we observed a Black-
billed Shrike-Tyrant (Agriornis montanus) and a Chiguanco 
Thrush (Turdus chiguanco), respectively, flying fast and directly 
toward basking adult P. williamsi (sex unknown). In both cases, 
the lizards managed to take refuge in rock crevices. Also in both 
cases, the birds remained in the area where the lizards were 
hidden for approximately one minute. The birds appeared to be 
attempting to catch the lizards.

On January 2015, we observed a White-winged Cinclodes 
(Cinclodes atacamensis) flying rapidly toward a male P. williamsi. 
Before the bird reached it, the lizard fled and hid under a rock 
(1.8 m × 1.5 m) at the interface between the plain and slope. The 
bird continued to fly to a nearby stream (located 13 m away). The 
bird appeared to be attempting to catch the lizard.

On November 2014 and January 2015, we observed a 
Straight-billed Earthcreeper (Ochetorhynchus ruficaudus) and 
on September 2016 a Scale-throated Earthcreeper (Upucerthia 
dumetaria) moving with jumps and short flights on a mountain 
slope. On both occasions, when the birds approached, the lizards 
quickly hid among crevices in the slopes. We are unsure if the 
birds were hunting lizards, or would take them as prey.

Our observations reveal that P. williamsi perceive certain 
approaching birds (or their shadows) as a threat. They also 
reveal an ideal natural system for studying predator-prey 
interactions. Outcomes could facilitate future decisions about 
the management, threats, and conservation of P. williamsi. 

GUSTAVO ALFREDO FAVA (e-mail: gustavo.fava21@gmail.com), 
JUAN CARLOS ACOSTA (e-mail: jcacostasanjuan@gmail.com), ANA ELE-
NA VICTORICA, TOMAS MARTÍNEZ, and MELINA RODRÍGUEZ, Depar-
tamento de Biología and CIGEOBIO, CONICET, Facultad de Ciencias Exactas, 
Físicas y Naturales. Universidad Nacional de San Juan, Avenida Ignacio de 
la Roza 590 (N), Caixa Postal J5402DCS, San Juan, Argentina. 

PTYODACTYLUS SPP. (Fan-toed Geckos). FIELD BODY TEM-
PERATURES. Non-tropical reptiles select in thermal gradients a 
specific preferred body temperature (PBT). The body tempera-
ture they attain in the field (FBT) may differ from this. Little is 
known about whether PBT or FBT is more closely approximated 
by the optima for assorted physiological functions and is thus 
more important to heed when planning experimentation. For 
the three parapatric Ptyodactylus species of Israel, PBTs had been 
reported as follows: P. puiseuxi (northern Israel, largely diurnal), 
mean = 33.5°C, mode = 35°C; P. guttatus (central Israel, diel activ-
ity varying between seasons), mean = 30.9°C, bimodal, 30 and 
34°C; P. hasselquistii (southernmost Israel, nocturnal), mean = 
28.7°C, mode = 28°C (Arad et al. 1989. J. Herpetol. 23:103–108).

Here we report FBTs obtained opportunistically in and near 
Israel during 1970–1996 as follows: P. puiseuxi (N = 14), mean = 
31.1°C, mode = 32°C (Fig. 1); P. guttatus (N = 122), mean = 30.9°C, 
mode = 34°C; P. hasselquistii (N = 12), mean = 30.9°C, mode = 
33°C. Thus, for P. puiseuxi (diurnal) FBT seems to fall short of PBT. 
For P. guttatus (with ample N) the average of FBT equals that of 
PBT; the mode of FBT equals the higher mode of the bimodal PBT. 
However, in P. hasselquistii (nocturnal) FBT seems to exceed PBT. 

For comparison with accompanying substrate temperatures 
(ST) smaller samples were available. Only in P. puiseuxi (diurnal, 
N = 10) did FBT (mean = 30.6°C, mode = 33°C) exceed ST 
considerably (mean = 27.3°C, mode 28°C). In P. guttatus (N = 39) 
FBT exceeded ST by 1.2°C, and in P. hasselquistii (N = 5) FBT = ST. 

YEHUDAH L. WERNER, Department of Ecology, Evolution and Be-
haviour, The Hebrew University of Jerusalem, 91904 Jerusalem, Israel; 
and Museum of Zoology (Museum für Tierkunde), Senckenberg Dresden, 
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Germany (e-mail: yehudah_w@yahoo.com); ADILY GOLDENZWEIG, De-
partment of Physics, Institute of Nanotechnology and Advanced Materials, 
Bar Ilan University, 52900 Ramat-Gan, Israel (e-mail: Goldenzweig@gmail.
com).

SQUAMATA — SNAKES

AGKISTRODON PISCIVORUS (Cottonmouth). DIET. Extreme 
southern Illinois demarks the contemporary northern range lim-
its for both Agkistrodon piscivorus and Cypress-Tupelo Swamps 
in the United States. On 12 October 2017, we collected a juvenile 
male A. piscivorus (INHS 30206; Total Length = 288 mm, SVL = 
243 mm, 23.11 g without prey) at the base of a Cypress tree near 
the periphery of a nearly dry Cypress-Tupelo Swamp in Johnson 
County, Illinois (37.39256°N, 88.98439°W; WGS 84). Upon cap-
ture, we noticed a small bulge in the midsection of the snake 
indicating it had recently consumed a prey item. When pre-
paring to preserve the snake for accessioning into the Illinois 
Natural History Survey (INHS) collection, we found that it had 
regurgitated a partially digested Ambystoma opacum (Marbled 
Salamander; INHS 30199; total length = 114 mm, SVL = 74.2 mm, 
6.17 g) (Fig. 1). Size and sex of both specimens were taken post-
mortem.

Ambystoma opacum have been recorded from the diet of A. 
piscivorus (Palmer and Braswell 1996. Reptiles of North Carolina. 
University of North Carolina Press, Chapel Hill. 412 pp.), 
however, it was not reported whether the A. opacum was an adult 
or juvenile. To our knowledge this is the first definitive report 
of juvenile A. piscivorus preying upon an adult A. opacum. While 
not toxic, adult A. opacum do produce noxious secretions from 
granular glands found on the dorsum of the tail that repel attacks 
from mammalian predators (DiGiovanni and Brodie, Jr. 1981. 
Herpetologica 37:234–237). Because the A. opacum was partially 
digested, we believe the stress of capture induced regurgitation 
rather than the noxiousness of the prey item.

In southern Illinois, adult Ambystoma opacum migrate to 
dry swamps and wetlands in mid- to late September to mate 
and terrestrially nest before waterbodies fill with winter rains. 
During this time, A. piscivorus are typically leaving waterbodies 
to overwinter in the uplands. Thus, temporal and spatial 
congruence of habitat between A. piscivorus and adult A. opacum 

Fig. 1. Juvenile male Agkistrodon piscivorus with adult female 
Ambystoma opacum prey item.
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is likely to occur only briefly, and may explain the novelty of this 
observation.

This observation was conducted under University of Illinois 
IACUC protocol number 16175. Specimens were collected with 
permission from the Illinois Department of Natural Resources 
and funding was provided by Illinois State Wildlife Grant 
T–112–R–1. 

ANDREW R. KUHNS (e-mail arkuhns@illinois.edu), CHRISTOPHER 
A. PHILLIPS, and MICHAEL J. DRESLIK, Illinois Natural History Survey, 
Prairie Research Institute, University of Illinois, 1816 South Oak Street, 
Champaign, Illinois, USA; MILES CORCORAN and JOHN A. CRAWFORD, 
National Great Rivers Research and Education Center, One Confluence Way, 
East Alton, Illinois, USA.

AGKISTRODON PISCIVORUS (Northern Cottonmouth). PRE-
DATION. Previous to the following observation, the known 
natural predators of Agkistrodon piscivorus include wading 
birds, birds of prey, alligators, and other ophiophagous snake 
species including Lampropeltis getula (Common Kingsnake) 
and A. piscivorus (Gloyd and Conant 1990. Snakes of the Agkis-
trodon Complex: A Monographic Review. Society for the Study 
of Amphibians and Reptiles, Oxford, Ohio. 614 pp.). On 16 Oc-
tober 2017 at 1139 h, we radio tracked a large (SVL = 103.4 cm, 
tail length = 16.0 cm, 1490 g) male A. piscivorus to a mammal 
burrow (33.26849°N, 95.80171°W; WGS 84) 120 m from a small 
tributary of the South Sulphur River located on the Cooper Lake 
Wildlife Management Area in northeastern Texas, USA. The indi-
vidual was in ecdysis (eyes completely opaque) and was basking 
ca. 60 cm from the burrow’s entrance. On the following day (1226 
h), we radio tracked the individual to the same location. Upon 
approaching the immediate area, we observed a single Canis la-
trans (Coyote) depredating the snake prior to retreating into the 
woods and carrying off most of the carcass.  

Canis latrans is known to prey on venomous snakes (Rubio 
1998. Rattlesnake: Portrait of a Predator. Smithsonian Institution 
Press, Washington DC. 240 pp.); however, to our knowledge this 
is the first detailed account of predation on A. piscivorus by C. 
latrans. We speculate that the successful predation event on such 
a large venomous snake may be attributed to the snake’s ecdysis 
state. During ecdysis snakes lose visual acuity (King and Turmo 
1997. J. Herpetol. 31:310–312) and increase basking behavior for 
thermoregulation which might incur greater risks of predation 
(Gibson et al. 1989. Can. J. Zool. 67:19–23). 

ZACKARY J. DELISLE (e-mail: zdelisle@leomail.tamuc.edu) and 
JOHANNA DELGADO-ACEVEDO, Department of Biological and 
Environmental Sciences, Texas A&M—Commerce, Commerce, Texas 
75428, USA (e-mail: johanna.delgado-acevedo@tamuc.edu); WILLIAM I. 
LUTTERSCMIDT, Department of Biological Sciences, Sam Houston State 
University, Huntsville, Texas 77341, USA (e-mail: lutterschmidt@shsu.edu).

AHAETULLA NASUTA (Indian Vine Snake). DIET. Snakes of the 
genus Ahaetulla are widely distributed throughout South and 
Southeast Asia. They are arboreal, diurnal, and feed mainly on 
lizards, frogs, small birds, and rodents (Whitaker and Captain 
2004. Snakes of India, The Field Guide. Draco Books, Chemnai, 
India. 479 pp.). Here I report on an instance of an A. nasuta prey-
ing upon a Copsychus saularis (Oriental Magpie-robin).

On 12 Jun 2014 at 1100 h, a large A. nasuta (ca. 1.5 m total 
length) was observed on a large bamboo clump approximately 15 
m off the ground, completely motionless. Within 17 min of being 
spotted, the snake struck at and captured a perched C. saularis, 
which it held and repositioned for 25 min before beginning to 

swallow head-first (Fig. 1). The entire process took 58 min, after 
which the snake climbed higher up the bamboo and took up a 
resting position.

AJAY KARTIK, Madras Crocodile Bank Trust and Centre for Herpetolo-
gy, Post Bag No 4, Mamallapuram, 603104, India; e-mail: ajay@madrascroc-
odilebank.org.

BOA CONSTRICTOR IMPERATOR (Boa Constrictor). DIET. Boa 
constrictor imperator is widespread in Mexico, Central America, 
and western South America to northern Pacific slope of Peru 
(Peters and Orejas-Miranda 1972. USNM Bull. 297:1–397; Sav-
age 2002. The Amphibians and Reptiles of Costa Rica: a Herpe-
tofauna between Two Continents, between Two Seas. University 
of Chicago Press, Illinois. 934 pp.). It is a generalist, opportunis-
tic, and sit-and-wait predator, known to feed a variety of prey 
including birds, lizards, bats, rodents, collared anteaters, coatis, 
and rabbits (Greene 1983. In Janzen [ed.] Costa Rica Natural His-
tory, pp. 380–382. University of Chicago Press, Illinois). Here we 
report the first record of B. c. imperator predation upon a teiid 
lizard, Medopheus edracanthus.

On 8 April 2010 at 1257 h, a juvenile female B. c. imperator 
(SVL = 540 cm, tail length = 52 mm, 68 g) from Miramar, Salango, 
province of Manabí, Ecuador (1.59612°S, 80.84045°W, WGS 84; 44 
m elev.) was found constricting and swallowing an adult female 
Medopheus edracanthus (SVL = 82 mm, tail length = 143 mm, 18 
g; Fig. 1). The B. c. imperator was released but the M. edracanthus 

Fig. 1. Ahaetulla nasuta in the process of swallowing an adult 
Copsychus saularis.

Fig. 1. A juvenile Boa constrictor imperator constricting an adult fe-
male Medopheus edracanthus in Ecuador.
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was deposited in the Herpetological Collection, Fundación 
Herpetológica Gustavo Orcés (FHGO 13489).

JORGE H. VALENCIA (e-mail: jorgehvalenciav@yahoo.com), and KAT-
TY GARZON-TELLO, Fundación Herpetológica Gustavo Orcés, Av. Ama-
zonas 3008 y Rumipamba, Quito, Ecuador (e-mail: kattysgarzont@yahoo.
com).

BOTHRIECHIS AURIFER (Yellow-blotched Palm Pitviper). RE-
PRODUCTION. Bothriechis aurifer is a species of palm viper that 
inhabits highland regions of Guatemala and Mexico, being most 
abundant in lower montane cloud forest and less common in 
subtropical wet forest (pine-oak forest). On 5 May 2017, at ap-
proximately 1930 h, we encountered a pair of B. aurifer mating 
in a tree at approximately 5 m high located next to a river with-
in cloud forest habitat in Reserva Natural Privada Ranchitos del 
Quetzal, Guatemala (15.21768°N, 90.22323°W, WGS84; 1653 m 
elev.). Due to fog and poor lighting, observations of mating be-
haviour could not be taken that night; and the snakes were cap-
tured for venom collection. The following day, the male (SVL = 
58.5 cm, total length = 65.0) and female (SVL = 64.0, total length 
= 79.0) were released at approximately 1240 h at their capture 
location. Minutes after the release (1242 h), the male started to 
approach the female from the tail and crawled on top of her. 
They subsequently began to coil the tails around each other (Fig. 

1) and the female formed a slight arch between the tip of the tail 
and the cloaca (at 1300h). The male remained in this position 
for 30 min, then the female started to display signs of apparent 
discomfort or nuisance (1335 h), inflating her body and throat 
(Fig. 2). The male then proceeded to move to a higher branch 
and the female moved in a different direction. It is possible that 
B. aurifer prefer to mate in arboreal locations, which might be 
partially responsible for lack of information reproductive behav-
iour of this species. 

An interesting characteristic of the male individual was its 
yellow colored tail, which is usually black in most individuals 
found at this site. According to Campbell and Lamar (2004. 
The Venomous Reptiles of the Western Hemisphere. Comstock 
Publishing Associates, Ithaca, New York. 962 pp.), juvenile 
B. aurifer have yellow tails, but other juvenile B. aurifer 
encountered previously at this location had distinctly black tails 
(M. Villatoro-Castañeda, pers. obs.). Perhaps this case represents 
sexual dimorphism in the ontogenetic shift in tail color, with 
males retaining yellow coloration longer than females, as is the 
case with other species in the genus Bothrops (Burger and Smith 
1950. Science 112: 431–433).

We thank everyone at Reserva Natural Privada Ranchitos del 
Quetzal for allowing us to conduct research at their installations 
and for their general help in the conservation of Baja Verapaz’s 
cloud forest and its biodiversity. A special thanks to Edna Alvarez 
and Juan Pablo Pinto for their help, inspiration and advice. Tom 
Brown and Rowland Griffin reviewed this note for publication. 
CONAP provided the legal permits for conducting this research 
according to permit No. 027-2016 as well as CEUCA with the 
permit No. I – 2017(4).

CRISTINA ARRIVILLAGA (e-mail: cristinaarrivillaga@gmail.com), 
Kanahau Utila Research and Conservation Facility, Isla de Utila, Honduras; 
MELISSA VILLATORO-CASTAÑEDA, ALEJANDRO MÁRMOL-KATTÁN, 
ISABELLA ROSITO-PRADO, Departamento de Biología, Universidad 
del Valle de Guatemala, 11 calle 15-79 z.15 V.H. III, Ciudad de Guatemala, 
Guatemala.

BOTHROPS LEUCURUS (White-tailed Lancehead). DIET. Bo-
throps leucurus is a terrestrial pit-viper distributed in the north-
eastern coast of Brazil, including the states of Ceará, Paraíba, 
Pernambuco, Alagoas, Sergipe, Bahia, Minas Gerais, and Espírito 
Santo (Campbell and Lamar 2004. The Venomous Reptiles of the 
Western Hemisphere. Comstock Publishing/Cornell University 
Press, Ithaca, New York. 870 pp.). The species is found in forests 
of low-altitude plateaus in the Atlantic Rainforest biome, and 
in humid forest remnants scattered throughout Caatinga high-
lands, known as Brejos de Altitude (Lira-da-Silva 2009. Gazeta 
Médica da Bahia 79:56–65; Pereira Filho and Montingelli 2011. 
Biota Neotrop. 11:145–151). Bothrops leucurus is a dietary gener-
alist, feeding primarily on ectothermic prey such as lizards, an-
uran amphibians, and snakes, as juveniles, (Baptista et al. 2016. 
Herpetol. Rev. 47:474–475; Castro and Oliveira 2017. Herpetol. 
Rev. 48:445–446) and shifting its diet to endothermic prey, main-
ly small mammals (Martins et al. 2002. In Schuett et al. [eds.], 
Biology of the Vipers, pp. 307–328. Eagle Mountain Publishing, 
Eagle Mountain, Utah; Lira-da-Silva 2009, op. cit.), as adults. 
Herein we report the first record of predation on a threatened 
bird by B. leucurus. 

On 16 September 2011, at 0545 h, we collected an adult 
female B. leucurus (SVL = 780 mm; total length = 905 mm; 180 
g) in a forest patch in the Rio Tinto municipality, Paraíba, Brazil 
(6.80594°S, 35.0757°W, WGS 84; 20 m elev.). When the specimen 

Fig. 1. Female and male Bothriechis aurifer with their tails coiled 
around each other. 
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Fig. 2. Male (top) and female (bottom) Bothriechis aurifer displaying 
mating behavior. In the last frame, the inflated throat of the female 
can be observed. 
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was dissected we found an adult Black-cheeked Gnateater 
(Conopophaga melanops nigrifrons; total length = 115 mm) in 
its stomach that had been ingested headfirst. Conopophaga m. 
nigrifrons is endemic to northeast Atlantic Rainforest and occurs 
in humid forests of Paraíba, Pernambuco and Alagoas states, 
foraging on the ground near watercourses (Ridgely and Tudor 
1994. The birds of South America. University of Texas Press, 
Austin. 814 pp; Whitney 2003. In del Hoyo et al. [eds.], Handbook 
of the Birds of the World. Vol. 8. Broadbills to Tapaculos, pp. 748–
787. Lynx Edicions, Barcelona). This subspecies is classified as 
vulnerable to extinction in Brazil Red Book of Threatened Species 
of Fauna due to habitat loss and modification (ICMBIO/MMA 
2016. Livro Vermelho da Fauna Brasileira Ameaçada de Extinção; 
Accessed 4 September 2017). This record increases knowledge 
about diet of B. leucurus and indicates that they occasionally 
consume birds that forage near the ground. 

FGRF thank the financial support from the Conselho 
Nacional de Desenvolvimento Científico e Tecnológico (CNPq 
Universal grant 404671/2016-0). The B. leucurus and C. melanops 
nigrifrons specimens are housed in the herpetological collection 
of Universidade Federal da Paraíba (CHUFPB 12253; RT574) and 
it was collected under ICMBio collect permit (SISBIO 22940-1). 

FREDERICO G. R. FRANÇA, Departamento de Engenharia e Meio 
Ambiente, Centro de Ciências Aplicadas e Educação, Universidade Federal 
da Paraíba, Rua da Mangueira S/N, 58297-000, Rio Tinto, Paraíba, Brazil 
(e-mail: fredericogrf@gmail.com); VÍVIAN DA SILVA BRAZ, Programa de 
Pós-Graduação em Sociedade, Tecnologia e Meio Ambiente, Centro Uni-
versitário de Anápolis, 75083-515, Anápolis, Goiás, Brazil (e-mail: vsbraz@
gmail.com).

BOTHROPS ERYTHROMELAS (Jararaca). DIET. Bothrops eryth-
romelas is an endemic snake of the Caatinga, occurring in the 
Brazilian states of Piauí, Ceará, Rio Grande do Norte, Paraíba, 
Pernambuco, Alagoas, Sergipe, Bahia, Maranhão and Minas 
Gerais (Nery et al. 2016. Rev. Soc. Bras. Med. Trop. 49:680–686). 
Snakes in the genus Bothrops feed mainly on mammals, frogs, 
lizards, snakes, and some birds (Martins et al. 2002. In Schuett 
et al. [eds.], Biology of the Vipers, pp. 307–328. Eagle Mountain 
Publishing, Eagle Mountain, Utah). In October 2015, a female B. 
erythromelas (SVL = 450 mm, 75 g) was found dead on the road to 
Colônia place in the municipality of Exu (7.51194°S, 39.72417°W, 
WGS 84; 523 m elev.), Pernambuco, northeastern Brazil. The 
specimen was taken to the Laboratório de Zoologia of the Uni-
versidade Regional do Cariri-URCA and preserved. The stomach 
was removed and found to contain a lizard, Ameivula ocellifera 
(Teiidae). To our knowledge, this is the first predation record of A. 
ocellifera by B. erythromelas.

We thank CNPq for providing a schorlaship to DAT, JAAF and 
EGS, and CAPES for the scholarship granted to AAMT.

MONIQUE CELIÃO DE OLIVEIRA (e-mail: diegoateles@gmail.com) 
ÉRICA GOMES DA SILVA, VANDEBERG FERREIRA LIMA, Universidade 
Regional do Cariri- URCA; ADONIAS APHOENA MARTINS TEIXEIRA, 
DIÊGO ALVES TELES, and JOÃO ANTONIO DE ARAUJO FILHO, Pro-
grama de Pós-Graduação em Ciências Biológicas, Universidade Federal da 
Paraíba- UFPB; and WALTÉCIO DE OLIVEIRA ALMEIDA, Departamento 
de Química Biológica, Universidade Regional do Cariri-URCA, Rua Cel. An-
tonio Luiz, s/n, Bairro-Pimenta, CEP 63105-000, Crato-CE, Brazil. 

BOTHROPS MOOJENI (Brazilian Lancehead). DIET. Bothrops 
moojeni is a common semi-arboreal viperid snake in the B. atrox 
group, and is found throughout the Cerrado domain in central 
and southeastern Brazil in open habitats, associated with gallery 

forests (Wüster et al. 1996. Herpetologica 52:263–271; Wüster et 
al. 1999. Kaupia 8:135–144). It has a varied diet, composed of am-
phibians, lizards, and rodents, and there is an ontogenetic die-
tary shift (Nogueira et al. 2003. J. Herpetol. 37:653–659). 

During a herpetological survey at 2325 h on 10 January 2017, 
at Cisalpina Private Natural Heritage Reserve (RPPN), located 
in the municipality of Brasilândia (21.2795°S, 51.8952°W; WGS 
84), Mato Grosso do Sul, Brazil, we collected an adult female B. 
moojeni (SVL = 78.2 mm; tail length = 113.5 mm; 120 g) which 
was necropsied and its stomach contents examined. We found 
an adult frog, Pithecopus azureus (Hylidae) and an adult lizard 
Ameiva ameiva (Teiidae). This is the first record of P. azureus and 
A. ameiva as food items of B. moojeni. Our observation is also 
interesting because endotherms (mostly rodents) are the main 
prey of adults and females (Nogueira et al., op. cit.); thus, diet 
may be related to habitat use (Valdujo et al. 2002. J. Herpetol. 
36:169–176; Nogueira et al., op. cit.).

MARIANA RETUCI PONTES, Universidade Estadual de Campinas 
(UNICAMP), Departamento de Biologia Animal, Avenida Monteiro Lobato, 
255, Barão Geraldo, Campinas, São Paulo, Brazil (e-mail: maah.retuci@
gmail.com); DRAUSIO HONORIO MORAIS, Universidade Federal Rural 
da Amazônia (UFRA), PA 275, Km 13, Zona Rural, Parauapebas, Pará, Brazil; 
REINALDO JOSÉ DA SILVA, Universidade Estadual Paulista, Instituto de 
Biociências, Departamento de Parasitologia, Distrito de Rubião Júnior s/n, 
Botucatu, São Paulo, Brazil.

 
CEMOPHORA COCCINEA COCCINEA (Florida Scarletsnake). 
ARBOREAL BEHAVIOR. Cemophora coccinea is semifossorial 
and primarily exhibits crepuscular or nocturnal activity (Ernst 
and Ernst 2003. Snakes of the United States and Canada. Smith-
sonian Books, Washington, D.C. 668 pp.). The similar-looking 
Lampropeltis elapsoides (Scarlet Kingsnake) frequently climbs 
trees and manmade structures, often sheltering under bark 
on dead pine trees (Pinus spp.) up to several meters above the 
ground, but arboreal behavior has not been reported for C. coc-
cinea. On two occasions, the senior author has observed adult 
C. coccinea climbing in ornamental plants at night in his yard in 
Sarasota, Sarasota County, Florida, USA (27.3673°N, 82.4969°W, 
WGS84; 9 m elev.). On 1 June 2014 at 0008 h, a C. coccinea was 
seen 1.5 m above the ground in a potted Jacaranda Tree (Jaca-
randa mimosifolia) (Fig. 1). On 3 May 2016 at 0007 h, a different 

Fig. 1. Adult Cemophora coccinea from Sarasota County, Florida, 
climbing 1.5 m above the ground at night in a potted Jacaranda Tree.
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C. coccinea was seen 0.5 m above the ground in potted Crotons 
(Croton sp.) and ferns. In 2017, a C. coccinea was observed at 
night climbing a chain link fence.

Possible reasons for arboreality are to avoid flooding, 
to escape terrestrial predators, or to find food. The first two 
reasons apparently did not apply, which leaves foraging as an 
explanation for the arboreal behavior. Although C. coccinea 
predominately eats reptile eggs, other reported prey items are 
small lizards, insects, and slugs (Ernst and Ernst, op. cit.). The 
only reptile species at the site that oviposits above ground is the 
Wood Slave (Hemidactylus mabouia), but it does not lay eggs 
in foliage. We speculate that C. coccinea are likely climbing in 
search of sleeping Anolis spp. or possibly slugs and insects. 

TIM O’NEILL, 4502 Hidden Forest Lane, Sarasota, Florida 34235, USA 
(e-mail: timz.space@gmail.com); KEVIN M. ENGE, Florida Fish and Wild-
life Conservation Commission, 1105 SW Williston Road, Gainesville, Florida 
32601, USA (e-mail: kevin.enge@myfwc.com).

CHIRONIUS CARINATUS (Amazon Whipsnake). PREDATION. 
Chironius carinatus is one of 14 known species of snakes in the 
genus Chironius (Colubridae) (Costa and Bérnils 2015. Herpetol. 
Brasil. 4:75–93). It is a diurnal dietary generalist, with arboreal-
terrestrial habitats. Here, we reported the first record of preda-
tion on C. carinatus by Herpetotheres cachinnans (Laughing Fal-
con). 

On 27 April 2017, at 1300 h, in terra firme forest in the District 
of Ariri, municipality of Macapá, Brazil (0.29930°N, 51.12988°W; 
WGS84), we observed an adult H. cachinnas perched in the middle 
height of a tree, patrolling the surroundings. Upon spotting an 
adult C. carinatus on the ground, the H. cachinnas attacked the 
snake and then flew to a perch to feed with the snake in its talons 
(Fig. 1). Because of the large size of the snake, the H. cachinnas 
could not swallow it whole, but ate it in pieces from head to tail. 
The predation event until the complete ingestion took 50 min. 

Snakes are important components in the diet of many 
vertebrates, including some birds of prey whose diet is composed 

almost exclusively of snakes (Costa et al. 2014. North-West. J. 
Zool. 10:445–453). Although H. cachinnans specialize on eating 
snakes, consumption of C. carinatus by H. cachinnans has not 
been reported in the literature.

JACKSON CLEITON SOUSA (e-mail: jacksoncleitonbio22@gmail.
com), FILLIPE P. SANTOS, PATRICK R. SANCHES, CARLOS E. COSTA-
CAMPOS, Laboratório de Herpetologia, Departamento Ciências Biológi-
cas e da Saúde, Coordenação de Ciências Biológicas, Universidade Federal 
do Amapá, Campus Marco Zero, 68.903-419, Macapá, AP, Brazil; ANDRÉ L. 
S. NUNES, Universidade da Amazônia (UNAMA), Campus Alcindo Cacela, 
287, CEP 660609-02 Belém, Pará, Brazil.

CLONOPHIS KIRTLANDII (Kirtland’s Snake). DIET. The diet 
of Clonophis kirtlandii consists primarily of soft invertebrates, 
particularly earthworms and slugs (Conant 1943. Am. Midl. Nat. 
29:313–341), leeches (Bavetz 1993. M.S. Thesis, Southern Illinois 
University, Carbondale, Illinois. 129 pp.), and grubs (V. Meretsky, 
Indiana University, unpubl. report). Thurow (1993. Herpetol. 
Rev. 24:34–35) observed one regurgitate a water strider (Gerris 
sp.) and Bavetz (op. cit.) found unidentifiable crayfish species in 
the stomachs of two C. kirtlandii museum specimens collected 
in the late 1800s. Here we report four separate occasions of C. 
kirtlandii feeding on crayfish.

On 26 June and 2 July, 2017 we caught two male C. kirtlandii 
(213 = mm SVL, 8.0 g and SVL = 211 mm, 10 g, respectively), on 
separate occasions, under wooden cover objects in Lucas County, 
Ohio. Upon capture, the first snake regurgitated a partially digested 
crayfish (2.7 g; Fig. 1A) and during processing, two hard objects 
were detected by palpation in the gut of the second snake; Fig. 2). 
Both snakes were transported back to our lab for morphometric 
data collection, PIT tagging (Biomark® HPT8 minichip), 
photographs, radiographs, and transmitter attachment. Because 
other snake species are known to feed on molting crayfish (Godley 
et al. 1984. Herpetologica 40:82–88), we decided to radiograph 
the regurgitated crayfish as well. Radiographs of the regurgitated 
crayfish revealed no calcified exoskeleton and the presence of 
gastroliths (lengths: 3.4 mm and 3.2 mm; Fig. 2). Radiographs 
of the second snake suggested the two objects in the gut were 
gastroliths, based on size and shape (lengths: 3.7 mm and 3.8 mm; 
Fig. 3). Gastrolith measurements were estimated from radiographs 
using MinXray® software. 

At a site in Clark County, Ohio we caught a gravid female C. 
kirtlandii under a metal cover object on 10 July 2017 (315 mm 
SVL, 24.5 g). After processing, this snake regurgitated pieces of 
partially digested crayfish (3.25 g; Fig 1b). On 4 September 2017 
we caught a female C. kirtlandii under a wooden cover object 
in Fulton County, Ohio (SVL = 304 mm, 15.2 g). Palpation of the 
gut revealed two hard, round objects. In the lab, this individual 
regurgitated pieces of digested crayfish and two gastroliths 
(length: 7.60 mm × 0.2 g, and length: 8.05 mm × 0.3 g; Fig. 2B). 
Both regurgitated crayfish specimens were later identified as 
Creaserinus fodiens (Digger Crayfish), a species typically found 
in wetlands, not associated with streams (Thoma and Jezerinac 
2000. Ohio Crayfish and Shrimp Atlas. Ohio Biological Survey, 
Columbus, Ohio. 28 pp.). 

At one of our study sites, C. kirtlandii are sympatric with 
Regina septemvittata, a soft crayfish specialist, and these species 
share a common ancestry (McVay and Carstens 2013. Mol. 
Phylogenet. Evol. 68:425–431). Although it is difficult to determine 
the molt stage of the partly digested crayfish, given the absence of 
a calcified exoskeleton, and presence of gastroliths, it is possible 
that C. kirtlandii, like R. septemvittata, might feed on freshly 

Fig. 1. Adult Herpetotheres cachinnans preying on an adult Chironius 
carinatus in the District of Ariri, munipality of Macapá, Amapa State, 
Brazil.
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molted crayfish. The number of occurrences across a relatively 
large geographic area suggests that crayfish might account for a 
larger portion of C. kirtlandii diet than previously thought. 

We acknowledge K. Thomas, B. Exarhos, A. Salmaan, and J. 
Thompson for radiographing the snakes and taking gastrolith 
measurements. We also thank B. Adams for his assistance in the 
field. Special thanks are owed to R. Thoma and G. Stocker for 
identifying the crayfish. This work was supported by the Ohio 
DOW and USFWS. 

MATTHEW D. CROSS (e-mail: matt.cross@Toledozoo.org), JAKE C. 
SCHOEN, and KENT A. BEKKER, Toledo Zoo, P.O. Box 140130, Toledo, 
Ohio, USA; MEGAN SEYMOUR, U.S. Fish and Wildlife Service, 4365 Morse 
Road, Suite 104, Columbus, Ohio, USA.

COLUBER CONSTRICTOR PRIAPUS (Southern Black Racer). 
EGG RESILIENCE TO FLOODING. On 28 September 2017, a 
clutch of 11 Coluber constrictor priapus eggs was uncovered while 
cleaning up debris in and around a screened butterfly exhibit that 
is adjacent to the Trout River at the Jacksonville Zoo and Gardens, 
Jacksonville, Florida, USA (30.39911°N, 081.64369°W; WGS84). 
The eggs were found scattered in a 1-m2 area beneath ca. 15 cm of 
pine needles and other mixed plant debris at a distance of ca. 18 
m from the river. One of the eggs was in the process of hatching 
with the offspring partially emerged from its egg; this individual, 
together with a recently emerged hatchling that was found in the 
immediate area, enabled species identification. The eggs were 
relocated to an adjacent garden area, reburied, and monitored 
for hatching progress. Returning to the nest later that day for 
measurements, six empty egg shells were present, along with one 
egg that had recently pipped, and four unhatched eggs that were 
healthy in appearance (mean = 3.5 × 2.1 cm; 9.2 g [range 7.9–10.8 
g]). All remaining eggs hatched over the next few days, with the 
last hatchling found outside the nest on 1 October.

Much is known about the nesting biology and reproduction 
of C. constrictor (e.g., Iverson 1978. Florida Sci. 41:201–207; Swain 
and Smith 1978. Herpetologica 34:175–177; Hulse et al. 2001. 
Amphibians and Reptiles of Pennsylvania and the Northeast. 
Comstock Publishing Associates, Ithaca, New York. 419 pp.). This 
observation is significant because 17 days prior to their discovery, 
the eggs were submerged and inundated with as much as 34 cm 
of slightly brackish river water when the Trout River flooded as a 
result of the storm surge generated by Hurricane Irma. The site 
where the eggs were found was completely flooded for a period 
of at least 24 h, and it is also likely that the eggs saw periodic 
flooding over the following day as tidal swings continued to 
temporarily flood the area. Additionally, given the location of 
the clutch inside the walk-through vestibule of the exhibit which 
is normally lined with crushed stone as a substrate rather than 
the mixture of plant debris in which the eggs were found, it is 
clear that the eggs had been carried there by the flooding and 
undoubtedly experienced substantial turbulence, jostling and 
rolling in the process.

This observed hatching event demonstrates that C. constrictor 
priapus eggs have the ability to withstand considerable 
disturbance, temporary flooding and complete submersion 
during the latter half of their incubation. Documented 
incubation periods for C. constrictor vary according to 
incubation temperature and range from 39–65 days (Burger 
1990. J. Herpetol. 24:158–163), suggesting that the eggs in the 
present account were at least half way through incubation at 
the time of their disturbance and submersion. The fact that 
all of the eggs found from this clutch were able to survive this 
event and hatch is remarkable, given the increased respiratory 
rates and oxygen uptake by snake embryos during later stages 
of their development (e.g., Clark 1953. J. Exp. Biol. 30:492–501; 
Dmi’el 1970. J. Exp. Biol. 23:761–772), and the potential osmotic 
imbalance that submersion in slightly brackish water might 
cause for eggs. Although studies on turtles have demonstrated 
the ability of some species’ eggs to withstand submersion 
for extended periods (e.g., Kennett et al. 1993. Austral. J. Zool. 
41:37–45; Polisar 1996. Chelon. Conserv. Biol. 2:13–25) or even 
hatch under water (Visser and Zwartepoorte 2005. Radiata 14:3–
12), little is known about the ability of terrestrial snake eggs to 
withstand flooding and submersion. This information is valuable 
for understanding the potential effects, tolerances and responses 
of reptiles to flooding caused by extreme meteorological events, 

Fig. 1. A) Regurgitated crayfish from a Clonophis kirtlandii in Ottawa 
County, Ohio, and B) pieces of partially digested crayfish regurgitat-
ed by a C. kirtlandii in Clark County, Ohio. 

Fig. 2. a) Radiograph of a Clonophis kirtlandii with visible gastro-
liths, and B) a female C. kirtlandii with regurgitated gastroliths.
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especially since such occurrences are predicted to increase in 
both frequency and intensity (Emanuel 2005. Nature 436:686–
688; Smith et al. 2010. Nat. Geosci. 3:846–849).

We thank Meghan Donner, Bill Goss, Stefanie Jackson, and 
Lucas Meers for their assistance.

ROBERT W. MENDYK, Department of Reptiles and Amphibians, 
Audubon Zoo, 6500 Magazine Street, New Orleans, Louisiana 70118, USA 
(e-mail: rmendyk@auduboninstitute.org); EMILY FYFE, Department of 
Herpetology, Jacksonville Zoo and Gardens, 370 Zoo Parkway, Jacksonville, 
Florida 32218, USA (e-mail: fyfee@jacksonvillezoo.org); BRIAN EISELE, 
Herpetology Department, San Antonio Zoo, 3903 N. St. Mary’s Street, 
San Antonio, Texas 78212, USA (e-mail: brian.eisele@sazoo.org); DEBRA 
GREEN, Horticulture Department, Jacksonville Zoo and Gardens, 370 Zoo 
Parkway, Jacksonville, Florida 32218, USA.

CROTALUS VIRIDIS (Prairie Rattlesnake). DIET / SCAVENG-
ING. Crotalus viridis is a well-known viperid snake in the west-
ern United States. Prey consumed by C. viridis as fresh kill or 
carrion include mammals, birds, reptiles, amphibians, fish, and 
insects (Ernst and Ernst 2003. Snakes of the United States and 
Canada. Smithsonian Books, Washington, DC. 668 pp). Crotalus 
viridis previously has been observed feeding on lizards including 
Aspidoscelis spp., Holbrookia maculata, Phrynosoma spp., Scelo-
porus spp., and Uta stansburiana (Ernst and Ernst 2003, op. cit.).

On 13 June 2016, we photographed (Fig. 1) an adult male 
C. viridis feeding on a Sceloporus clarkii (Clark’s Spiny Lizard) 
4.0 km N, 2.1 km E Gila, Grant County, New Mexico, USA 
(33.00137°N, 108.55490°W; NAD83). Upon recovery of the lizard 
from the snake, the lizard was in two pieces, with much of the 
lizard not present. This suggests the snake scavenged this meal 
as carrion, as the individual was along a well-used dirt road 
located just above the flood plain of the Gila River. 

Our observation appears to be the first documentation of a S. 
clarkii in the diet of C. viridis and another example of scavenging 
by the species. Earlier reports of scavenging for this species 
include Giovanni et al. (2005. Herpetol. Rev. 36:323) and Ernst 
1992. Venomous Reptiles of North America. Smithsonian Books, 
Washington DC. 236 pp.). Scavenging accounts frequently were 
by individuals consuming animals killed on roadways (DeVault 
and Krochmal 2002. Herpetologica 58:429–436). Other Crotalus 
species also are known to scavenge on carrion (DeVault and 
Krochmal 2002, op. cit.; Ernst and Ernst 2003, op. cit.).

 

ISABELLA R. GOMEZ (e-mail: gomezir@lopers.unk.edu) and KEITH 
GELUSO, Department of Biology, University of Nebraska at Kearney, Kear-
ney, Nebraska 68849, USA; (e-mail: gelusok1@unk.edu).

CROTALUS VIRIDIS (Prairie Rattlesnake). MELANISM. Mel-
anism occurs when an animal expresses abnormally high 
amounts of the black pigment melanin (Bechtel 1978. J. Her-
petol. 4:521–532). In New World viperids, melanism has been 
documented in at least 11 species including Agkistrodon contor-
trix (Bechtel 1995. Reptile and Amphibian Variants: Colors, Pat-
terns, and Scales. Krieger Publishing Co., Malabar, Florida. 113 
pp.), Bothrocophias hyoprora, Bothrops jararacussu, Bothrops 
leucurus, Crotalus atrox, C. cerberus, C. horridus, C. intermedius, 
C. molossus, C. viridis, and Sistrurus catenatus (Campbell and 
Lamar 2004. The Venomous Reptiles of the Western Hemisphere 
[Volumes I and II]. Cornell University Press, Ithaca, New York. 
870 pp.). This condition has been shown in rattlesnakes to fall 
into three separate categories: an infrequent congenital anoma-
ly, a rare or regular ontogenetic shift, or a population-level sub-
strate-matching adaptation (Klauber 1972. Rattlesnakes: Their 
Habits, Life Histories, and Influence on Mankind, 2 volumes, 2nd 
ed. University of California Press, Berkeley. 1533 pp.; Best and 
James 1984. Copeia 1984:213–215). 

In C. viridis, documentation of melanism is vague and 
incomplete. Two brief, anecdotal accounts of melanism have 
been reported in this species—one from the foothills southwest 
of Fort Collins, Colorado, USA, and one from Spearfish, South 
Dakota (Gloyd 1934. Pap. Michigan Acad. Sci. Arts. Lett. 20:661–
668). Additionally, a handful of accounts of albinism and one 
record of partial leucism have been documented in this species 
as well as patternless and aberrantly patterned individuals 
(Gloyd 1958. Bull. Chicago Acad. Sci. 10:185–195). Here, we 
confirm and illustrate melanism for the first time in C. viridis, 
and speculate on its cause.

On 7 July 2016, we observed a melanistic adult C. viridis while 
road cruising on Medicine Bow Road, 3.1 airline km WSW of the 
peak of Beer Mug Mountain, Carbon County, Wyoming, USA 
(42.03848°N, 106.46055°W, WGS 84; 2030 m elev.). This individual 
had the typical blotched dorsal pattern expected of this species, 
but the exhibited range of color was entirely dark gray to black 
(Fig. 1). The increase in pigment was enough to make the snake 
appear all black upon first observation. The dorsal blotches were 
faintly defined by slightly darker pigment than the surrounding 

Fig. 1. Crotalus viridis scavenging on carrion of Sceloporus clarkii in 
Grant County, New Mexico, USA. 
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Fig. 1. Melanistic Crotalus viridis from near Medicine Bow, Carbon 
County, Wyoming.
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areas. The dark bands towards the tail were also black and darker 
than the surrounding areas. The underside was white with 
occasional ventral scales being black or dark gray. The rattle 
contained eight complete segments and the first 3–4 were black, 
fading to the normal pale coloration. Given the apparent rarity 
of the melanistic condition in C. viridis, we attribute this case to 
either a congenital anomaly or a rare ontogenetic shift.

BENJAMIN J. THESING, Warnell School of Forestry and Natural Re-
sources, University of Georgia, Athens, Georiga 30602, USA (e-mail: ben.
thesing18@gmail.com); SIERRA JECH, State University of New York Col-
lege of Environmental Science and Forestry, Syracuse, New York 13210, 
USA (e-mail: sdjech@syr.edu).

CRYPTOPHIS NIGRESCENS (Eastern Small-eyed Snake). DIET. 
Cryptophis nigrescens is a small (mean SVL = 500 mm) terrestrial 
and nocturnal elapid snake that is distributed along almost the 
entire east coast of Australia, where it occurs in a variety of for-
est habitats (Cogger 2014. Reptiles and Amphibians of Australia, 
7th Ed. CSIRO Publishing, Clayton, Victoria. 1033 pp.). It feeds 
primarily on small skinks, with around 20 species documented 
as prey (Shine 1984. J. Herpetol. 18:33–39; Greer 1997. Biology 
and Evolution of Australian Snakes. Surrey Beatty & Sons, Chip-
ping Norton, New South Wales. 358 pp.). The broad latitudinal 
range of C. nigrescens (37.8°S to 15.4°S) from temperate through 
wet tropical regions encompasses many different habitats and 
would suggest it has a far more diverse diet than is currently doc-
umented. Herein I report an addition to diet of C. nigrescens from 
the tropical (northern) part of its range. 

At 2115 h on 10 September 2017, I observed an adult male C. 
nigrescens (SVL = 522 mm; tail length = 98 mm; 54 g) attempting 
to consume an adult female Carlia rubrigularis (Red-throated 
Rainbow Skink; SVL = 51 mm; tail length = 73 mm [original]; 3.10 
g). The snake was located in leaf litter at the edge of regenerating 
rainforest at the top of a steep east-facing slope near the 
township of Silkwood, north Queensland (17.7452°S, 146.0183°E, 
WGS 84; 42 m elev.). Conditions were relatively cool and dry 
(19°C, 74% RH). The snake was fully outstretched and had seized 
the lizard by the neck. It must have initially seized the lizard on 
the posterior-region of the body as most of the dorsal surface 
was moist with saliva. During my observation over several 
minutes (with a head torch), the snake manipulated the skink 
and then proceeded to swallow the head (Fig. 1). An inadvertent 
movement by me caused the snake to disengage in feeding and 

retreat. The skink was still alive and crawled into leaf litter but 
exhibited clear signs of envenomation (uncoordinated limb and 
body movements due to partial paralysis). Both the snake and 
skink were briefly detained and examined; the skink was found 
dead an hour later near where it was released.

Carlia rubrigularis is a small (mean SVL = 60 mm) diurnal 
ground-dwelling skink (Cogger, op. cit.; pers. obs.). Although it 
has not been recorded in the diet of C. nigrescens, this observation 
is not surprising, as these skinks are very common in the area 
and sleep in leaf litter and ground debris at night (pers. obs.). It 
has been suggested that C. nigrescens actively forage at night for 
inactive prey due to the presence of predominantly diurnal skinks 
in their diet (Shine 1984, op. cit.). This is supported in this instance 
as it is apparent that the skink was seized while sleeping in leaf 
litter a short time (< 30 min) before the observation occurred. 

GRANT STEPHEN TURNER, PO Box 2035, Innisfail, Queensland, Aus-
tralia 4860; e-mail: g.s.turner@hotmail.com.

DENDRELAPHIS PICTUS (Painted Bronzeback Tree Snake). 
DIET. Dendrelaphis pictus is a diurnal and arboreal, forest dwell-
ing species, also found in plantations and close to human settle-
ments. It is fast moving and eats frogs, lizards, small birds, eggs 
and chicks, and sometimes rodents and small snakes (Hasan et 
al. 2014. Amphibians and Reptiles of Bangladesh—A Field Guide. 
Arannayk Fundation, Dhaka, Bangladesh. 147 pp.). Here I report 
the first known predation on Hemidactylus brookii (Brooke’s 
House Gecko) by D. pictus.

On 7 September 2017 at 0902 h, I observed the capture of 
an H. brookii by a D. pictus 4 m above the ground on a Tectona 
grandis tree in Belgachi Railgatepara, Chuadanga, Bangladesh 
(23.63151°N, 88.84896°E, WGS 84; 18 m elev.). After capturing the 
prey, the snake swallowed it headfirst within 1 min (Fig. 1).

I thank M. Monirul H. Khan for identification confirmation of 
the Dendrelaphis pictus.

TAHSINUR RAHMAN SHIHAN, Department of Zoology, Jahangir-
nagar University, Savar, Dhaka, Bangladesh; e-mail: shihanrahman87@
gmail.com.

DENDROPHIDION CLARKII (Painted Forest-Racer) and 
ATRACTUS DUNNI (Sleepy Groundsnake). COMMUNAL NEST-
ING. Communal nesting is widespread in snakes, and may be 
much more common than appreciated in these animals with se-
cretive nesting habits (Doody et al. 2009. Quart. Rev. Biol. 84:229–
252). In particular, reports of communal nesting in tropical 
snakes are uncommon, probably due to bias in research effort 
in the tropics (Doody et al., op. cit.). Dendrophidion clarkii is a 
medium-sized diurnal, semi-arboreal colubrid snake inhabiting 

Fig. 1. Adult Cryptophis nigrescens consuming an adult Carlia 
rubrigularis.

Fig. 1. Dendrelaphis pictus feeding on Hemidactylus brookii.
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forested areas and edges from Costa Rica south to Ecuador (Uetz 
et al. 2017. The Reptile Database. http://www.reptile-database.
org; accessed 29 October 2017). Atractus dunni is a small semi-
fossorial habitat generalist endemic to Ecuador (Arteaga et al. 
2013. The Amphibians and Reptiles of Mindo. Life in the Cloud 
Forest. Imprenta Mariscal, Ecuador. 257 pp.). Both are oviparous 
snakes with no published records of nesting. Herein we report 
on the discovery of a mixed-species communal nest of D. clarkii 
and A. dunni.

At approximately 2200 h on 29 July 2017, one of us (EZ) used 
a headlamp to discover a snake nest along a hiking trail at Yellow 
House Trails and Lodge, in cloud forest near Mindo, Ecuador 
(0.04872°S, 70.77189°W; WGS84). The next day we returned as a 
group to the site to investigate further. At ~1500 h we excavated 
the nest, which was in a horizontal burrow under the root of a 
large tree, in a 1-m high embankment along the trail. The canopy 
was partially open and considerably more open than that of the 
surrounding forest. 

The burrow was about 0.3 m below the surface, was apparently 
excavated by a mammal, and was ~70 cm in length, although 
loose soil continued for at least another 20 cm. Each egg was 
partially or completely buried in loose, moist soil. We retrieved 
three groups of eggs and eggshells, which were all in contact with 
one another (or nearly so), and two hatchling snakes. Group 1 
consisted of five larger eggs (length = ~40–64 mm; width = 22–
26 mm, based on photographs next to a coin of known size) 
that had not yet hatched, of which four were attached to one 
another; these eggs were very white and appeared viable. Group 
2 included five larger eggshells (same sizes as above) of which 
four were attached to one another; these hatched eggshells 
appeared a bit older and were less white. Group 3 included two 
smaller unattached eggs (length = ~27 mm; width = ~10 mm). 
The hatchlings, which were identified as D. clarkii and were 
~25 cm in total length, were placed back into the nest with the 
larger eggs. Of the two smaller eggs, one was brought to a nearby 
house and incubated at outside ambient temperature to identify 
species. After ~2 weeks, the egg hatched and was identified as 
A. dunni. The hatchling was released at the nest site a day later. 

Based on clutch sizes recorded for the species in the 
literature, the complement of eggs we found appeared to reflect 
two clutches of D. clarkii and one clutch of A. dunni. A clutch size 
of seven was reported for D. clarkii (Perez-Santos and Moreno 
1988. Ofidios de Colombia. Museo Regionale di Scienze Naturali, 
Torino. 517 pp.; Arteaga et al., op. cit.). Clutch size in A. dunni 
ranges from 2–3, according to Arteaga et al. (op. cit.). We can find 
no published information on the natural nest sites of these two 
species. 

According to Doody et al. (op. cit.), communal nesting 
is known from at least 52 snake species (~3% of all snakes), 
mostly colubrids (N = 40 species). Previous evidence for mixed-
species reptile nests is rare. Brodie et al. (1969. Herpetologica 
25:223–227) found a large mixed-species communal snake and 
lizard nest that included four species of snakes (Contia tenuis, 
Diadophis punctatus, Coluber constrictor, Pitouphis catenifer). 
Elsewhere, mixed-species nests have been found in monitor 
lizards and skinks (Shea and Sadlier 2000. Herpetofauna 30:46–
47; Doody et al. 2017. Herpetol. Rev. 48:203; Doody, unpubl. 
data). Presumably, similar incubation requirements among 
reptile species can result in multiple species sharing a nest site. 
Possible explanations for communal nesting in snakes and other 
reptiles include habitat saturation (limited nest sites), predator 
saturation, or nest site choice copying (Graves and Duvall 1995. 

Herpetol. Monogr. 9:102–129; Doody et al. 2009, op. cit.). 
In summary, we documented the first nest sites, communal 

nests, and mixed-species communal nests of D. clarkii and A. 
dunni. Although we cannot ascertain why the species nested 
together communally, we hypothesize that mothers could save 
time and energy or reduce survival by copying the choices of 
conspecific or congeneric mothers, rather than finding and 
assessing their own nest sites (Doody et al. 2009, op. cit.). 

J. SEAN DOODY, Department of Biological Sciences, University of 
South Florida – St. Petersburg, St. Petersburg, Florida, 33705, USA (e-mail: 
jseandoody@gmail.com); GUSTAVO ELOY ZAVALA, Najil Kaan Vida A 
Sangre Fria Herpetario, Aguascalientes City, Aguascalientes, Mexico; ERIC 
OSTERMAN, Ecuador Reptile Adventures, Mindo, Ecuador; LIZZY COLE-
MAN, 4321 Sunrise Dr. South, St. Petersburg, Florida 33705, USA; SIMON 
CLULOW, School of Environmental and Life Sciences, University of New-
caste, Callaghan, New South Wales 2309, Australia (e-mail: simon.clulow@
newcastle.edu.au).  

DIADOPHIS PUNCTATUS EDWARDSII (Northern Ring-necked 
Snake). ENVENOMATION. Over the last several decades, sev-
eral cases of human envenomation by colubroid species gener-
ally regarded as harmless (e.g., Heterodon, Thamnophis) have 
been documented (reviewed by Chiszar and Smith 2002. J. Toxi-
col. Toxin Rev. 21:85–104 and by Weinstein et al. 2013. Toxicon 
69:103–113). Long considered among the most harmless snakes 
is Diadophis punctatus, which rarely bites in self-defense. How-
ever, recent studies have shown that this species produces a 
venom capable of killing other reptiles (Hill and Mackessy 2000. 
Toxicon 38:1663–1687; O’Donnell et al. 2007. Toxicon 50:810–
815). Moreover, it is part of a clade of rear-fanged, mildly ven-
omous snakes in the colubroid family Dipsadidae (Grazziotin et 
al. 2012. Cladistics 1:1–23). Even so, envenomation of humans 
by D. punctatus is rare. Bites have been documented from the 
large (up to 85 cm total length) western subspecies D. p. regalis, 
whose bite has been described as producing a “burning sensa-
tion” (Shaw and Campbell 1974. Snakes of the American West. 
Alfred Knopf, New York. 328 pp.; Minton 1990. J. Wilderness Med. 
1:119–127; Chiszar and Smith 2002, op. cit.). We report herein the 
first documentation to our knowledge of envenomation by the 
subspecies D. p. edwardsii. 

On 21 July 2017, we captured a small (< 25 cm total length), 
adult D. p. edwardsii on the south face of Blood Mountain 
(34.7355°N, 83.9298°W; WGS84) in Union County, Georgia, 
USA. While holding the snake, the senior author was bitten on 
the small finger of the left hand (Fig. 1). Because the author 
was manipulating a camera with his right hand, the snake had 
several minutes to chew, leaving distinct bite marks. Unlike the 
“burning sensation” described for earlier bites by D. punctatus, 
the feeling from the bite was akin to a sting. The finger began 
swelling within minutes, and within 10 min the swelling had 
spread to the hand (Fig. 2). Although the swelling did not 
proceed further, the finger showed signs of a red discoloration 
immediately surrounding the bite area, and over the next 24 h 
the redness spread down the length of the finger. The swelling 
persisted for approximately 48 h, after which it slowly began to 
subside. After 72 h, the finger returned to normal size, albeit still 
bearing the visible discoloration. 

Chiszar and Smith (2002, op. cit.) doubted the envenomation 
ability of this species because the symptoms of reported bites 
could be “immune reactions,” presumably due to an allergic 
response. We cannot completely rule out the possibility of 
allergy. However, although our case is the first reported for this 
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subspecies, reactions to the bite of D. p. regalis have also been 
reported. Secondly, oral secretions of at least some subspecies 
(D. p. occidentalis) are capable of killing small vertebrates 
(O’Donnell et al. 2007, op. cit.). Finally, the genus Diadophis is 
closely related to Heterodon (Grazziotin et al., op. cit.), which 
are also capable of human envenomation (Grogan, 1974. 
Herpetologica 30: 248–249; Weinstein and Keyler 2009. Toxicon 
54:354–360). Therefore, we believe that the evidence supports 
the hypothesis that the reactions the senior author experienced 
were the result of envenomation by D. punctatus. 

TYLER L. BROCK (e-mail: tbrock0122@lions.piedmont.edu) and CAR-
LOS D. CAMP, Department of Biology, Piedmont College, 1021 Central 
Avenue, Demorest, Georgia 30535, USA (e-mail: ccamp@piedmont.edu).

DRYMARCHON COUPERI (Eastern Indigo Snake). DIET. Dry-
marchon couperi is a large non-venomous colubrid snake en-
demic to the southeastern coastal plains of the United States. 
These snakes have been recorded consuming a wide range of 
vertebrate prey items including venomous and nonvenomous 
snakes, crocodilians, turtles, anurans, mammals, birds, fish, 
carrion, and reports of cannibalistic behavior (Stevenson et al. 
2010. Southeast. Nat. 9:1–18). From July 2015 to April 2017, we 
conducted a radio telemetry study on D. couperi at the Rook-
ery Bay National Estuarine Research Reserve in Collier County, 
Florida, USA. On 11 April 2016, at 1800 h, we observed a tele-
metered female predating a Clarius batrachus (Walking Cat-
fish) near a drying marsh along Shell Island Road in the Reserve 
(26.01789°N, 81.70726°W; WGS84). The fish was approximately 
20 cm in length and had been consumed just past the pectoral 

spines upon detection. The snake held her prey elevated and 
was swaying her head back and forth. She consumed the fish to 
the caudal peduncle before moving off into the thick vegetation 
along the mangrove swamp.

Clarius batrachus is a freshwater fish native to southern 
Asia that has established wild populations throughout southern 
Florida (Courtenay et al. 1974. Biol. Conserv. 6:292–302). 
Although C. batrachus has not been previously documented 
in the diet of D. couperi, it is expected that the snake would 
utilize this common prey resource that has been established 
and common in South Florida for several decades. Clarius 
batrachus can survive extended periods of drying and is able to 
cross terrestrial landscapes in search of water. However, range 
expansion of C. batrachus may be somewhat limited by freezing 
events (Courtenay 2009. Environ. Conserv. 5:273–275), which is 
likely true for many exotic species in South Florida.

One of the most distinctive and notorious attributes of 
South Florida is the region’s widely established exotic species. 
Drymarchon couperi in this area is exposed to a myriad of exotic 
species which might serve as potential prey items. However, the 
individual physiological and population-level implications of 
this have not been studied.

MATTHEW F. METCALF (e-mail: matt.fox.metcalf@gmail.com) and 
JOHN E. HERMAN, Department of Marine and Environmental Sciences, 
Florida Gulf Coast University, 10501 FGCU Blvd South, Fort Myers, Florida 
22965, USA.

DRYMARCHON KOLPOBASILEUS (Gulf Coast Indigo Snake) 
and PYTHON BIVITTATUS (Burmese Python). PREDATOR-
PREY INTERACTION. As the invasive Python bivittatus expands 
its range in southern Florida, new habitats will be encountered 
and novel species interactions may emerge. It is unknown wheth-
er such interactions can limit growth and expansion of the python 
population. Agents of mortality for pythons are poorly known. 
Other than humans, the only species documented to kill Burmese 
Pythons in Florida is Alligator mississippiensis (American Alliga-
tor; Snow et al. 2007. In Henderson and Powell [eds.], Biology of 
the Boas and Pythons, pp. 416–438. Eagle Mountain Publishing, 
Eagle Mountain, Utah). Here we report the second nonhuman 
species to prey upon a P. bivittatus in the wild in Florida.

A radiotelemetric study was undertaken to document 
dispersal capabilities and mortality of hatchling P. bivittatus. 
Seven hatchlings from a single wild clutch were outfitted with 
9-g VHF transmitters (model SI-2; Holohil Systems, Carp, 
Ontario, Canada) in July 2015 in Rookery Bay National Estuarine 
Research Reserve, near Naples, Florida, USA. On 19 July 2015, 
the subjects were released at the clutch site in coastal scrub, an 
upland habitat characterized by open patches of sand, dwarf 
oaks (Quercus), palmettos (Serenoa), and grasses. Subjects were 
tracked 1–2 times per week for approximately six months. At 
1900 h EDT on 16 September 2015, the signal of a male hatchling 
python was tracked to a scrub location. The snake was not 
visible, the strongest signal emanating from a log on top of a 
small sand mound. The entrance to a Gopherus polyphemus 
(Gopher Tortoise) burrow was located in the side of the mound, 
1.5 m from the peak radio signal. Before sunset, it could not be 
determined if the python was in/beneath the log or inside the 
tortoise burrow. In the morning on 19 September 2015, the radio 
signal of the hatchling indicated it had moved 270 m to thickly 
vegetated hammock habitat near the edge of a large pond. All 
its previous locations were contained within a circular area of 
radius 42 m. Tracking the signal into the hammock habitat at 

Fig. 2. Finger approximately 10 min following bite by Diadophis 
punctatus edwardsii. Note large size of author’s left finger relative to 
right.

Fig. 1. Adult Diadophis punctatus edwardsii biting small finger of se-
nior author.
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1115 h revealed an adult D. kolpobasileus (taxonomy fide Krysko 
et al. 2016. Zootaxa 4138:549–569). By removing the antenna 
from the receiver, we confirmed the peak signal was coming 
from the snake, which had retreated beneath the root mass of a 
fallen tree. The snake was left undisturbed. At 1900 h that day, the 
signal was tracked to a location back in the scrub habitat, 350 m 
from the hammock location. The snake was sighted as it moved 
slowly through the scrub. We cautiously observed the snake from 
close range and estimated it to be a female ca. 170 cm long. On 
23 September 2015, the signal was tracked to a location in the 
scrub where a scat was found that contained the still-working 
transmitter; we presume that the snake defecated the remains of 
the meal without difficulty.

The depredated python had remained in the scrub habitat 
for the 59 d since its release. Its recent locations were within 20 
m of the tortoise burrow, but the subject had been sheltering 
exclusively inside clumps of grass. Because we had not previously 
detected it in a burrow, we conclude that on the evening of 16 
September, the python had already been eaten and the snake 
had then moved into the burrow. Indigo snakes in this location 
regularly use tortoise burrows (M. Metcalf and J. Herman, pers. 
comm.). 

Indigo snakes are well known as predators of other snakes 
(Ernst and Ernst 2003. Snakes of Eastern North America. 
Smithsonian Books, Washington, D.C. 668 pp.). Pythons are 
powerful constrictors, but neonate Burmese Pythons appear 
to be small enough (110–130 g; P. T. Andreadis, unpubl. data) 
that they can be overpowered by adult indigo snakes. The 
present observation raises questions about which other 
native ophiophagous snakes (e.g., coachwhips, kingsnakes, 
cottonmouths) might prey upon young pythons in Florida, and 
what size a python must attain to be immune to such predators. 
Upland scrub is an uncommon habitat in the more southerly 
part of the pythons’ invaded range (e.g., Everglades National 
Park) but scrub is more common northward, both along the 
coasts and in the center of the peninsula along the Lake Wales 
Ridge. Indigo snakes are a characteristic inhabitant of Florida 
scrub. Protection for indigo snake populations may help render 
such habitats more resistant to python establishment.

This work was partially funded by the National Science 
Foundation Postdoctoral Fellowship in Biology Program Grant 
No. 1309144 awarded to S. E. Pittman and supported by the 
Conservancy of Southwest Florida.

PAUL T. ANDREADIS, Department of Biology, Denison University, 
Granville, Ohio 43023, USA (e-mail: nerodia@denison.edu); IAN A. 
BARTOSZEK, Conservancy of Southwest Florida, 1495 Smith Preserve 
Way, Naples, Florida 34102, USA (e-mail: ianb@conservancy.org); CAILIN 
PROKOP-ERVIN, Conservancy of Southwest Florida, 1495 Smith 
Preserve Way, Naples, Florida 34102, USA (e-mail: caes@conservancy.org); 
SHANNON PITTMAN, Biology Department, Davidson College, Box 7118 
Davidson, North Carolina 28035, USA (e-mail: shpittman@davidson.edu). 

HELICOPS ANGULATUS (Brown-banded Watersnake). PLAS-
TIC INGESTION. The accumulation of anthropogenic debris 
in oceans and other water bodies, is increasing worldwide, and 
so records of plastic ingestion by aquatic animals are becom-
ing increasingly common (e.g., Derraik 2002. Mar. Pollut. Bull. 
44:842–852). Marine mammals, aquatic reptiles, and seabirds 
are harmed through eating plastic or becoming entangled in it 
(Rochman et al. 2013. Nature 494:169–171). Among reptiles, plas-
tic ingestion is best documented for sea turtles in oceans (e.g., 
Mrosovsky et al. 2009. Mar. Pollut. Bull. 58:287–289). Although 

the accumulation of anthropogenic debris in rivers within ur-
ban centers is also quite common, records of plastic ingestion 
by reptiles using these rivers, such as water snakes, have not yet 
been documented. Herein, we present a record of ingestion of a 
plastic balloon by Helicops angulatus inhabiting an urban area 
of northeastern Brazil.

Helicops angulatus is an aquatic snake that lives in rivers and 
eats primarily fishes and anurans (Ford and Ford 2002. Carib. J. 
Sci. 38:129–132). In Brazil, this species is widely distributed, and is 
abundant in the municipality of Rio Tinto, Paraíba, northeastern 
Brazil (França et al. 2012. Biota Neotrop. 12:183–195). On 17 April 
2017, a specimen of H. angulatus (SVL = 36.5 cm; tail length = 5.2 
cm; 74.5 g) was collected manually in a small river that crosses 
the city of Rio Tinto (6.81044°S, 35.07832°W, WGS84; 10 m elev). 
When the animal was dissected for diet analysis, we observed 
the presence of a plastic balloon occupying all the stomach 
and part of the esophagus (Fig. 1). No other food items were 
identified within the snake’s gut. The Porta d’água river, where 
the specimen was found, has a large accumulation of garbage 
and sewage depots coming from adjacent residences. This record 
adds to the evidence of problems caused by pollution for aquatic 
fauna, especially water snakes. The specimen is housed in the 
herpetological collection of Universidade Federal da Paraíba 
(voucher number: CHUFPB 17402) and it was collected under 
SISBIO collection permit 21799-1.

RAFAELA C. FRANÇA, Programa de Pós-graduação em Ecologia e 
Conservação da Biodiversidade, Universidade Estadual de Santa Cruz, CEP 
45662-900 – Salobrinho, Bahia, Brazil (e-mail: rcfranca@uesc.br); IVAN L. 
R. SAMPAIO, Programa de Pós-Graduação em Ecologia e Conservação, 
Centro de Ciências Aplicadas e Educação, Universidade Federal da Paraíba, 
Rua da Mangueira S/N, 58297-000, Rio Tinto, Paraíba, Brazil; FREDERICO 
G. R. FRANÇA, Departamento de Engenharia e Meio Ambiente, Centro de 

Fig. 1. Record of ingestion of a plastic balloon by Helicops angulatus.
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Ciências Aplicadas e Educação, Universidade Federal da Paraíba, Rua da 
Mangueira S/N, 58297- 000, Rio Tinto, Paraíba, Brazil.

IMANTODES CENCHOA (Blunt-headed Treesnake). REPRO-
DUCTION. Imantodes cenchoa is a neotropical snake that has 
received little scientific attention. Information on the reproduc-
tive biology of the species is especially lacking. There is substan-
tial debate on the timing of the reproductive cycle of I. cenchoa. 
Studies that have explored timing of reproduction in this spe-
cies have reported an aseasonal cycle (Zug et al. 1979. Smithson. 
Contr. Zool. 300:1–19), an eight month cycle (i.e., Dec.–Aug.; Piz-
zatto et al. 2008. Herpetologica 64:168–179), and a biannual cycle 
(i.e., Nov–Jan, Apr–Jul; de Sousa et al. 2014. Zoologia 31:8–19). 
Due to conflicts in the available data, the exact timing of repro-
duction in this species remains unclear.

At 2145 on 15 June 2016 during a herpetofaunal survey of 
the Iténez region of Bolivia (Departamento del Beni, Provincia 
de Iténez, Bolivia), two adult I. cenchoa were observed at a 
height of 3.5 m in forest vegetation. This observation occurred 
approximately 0.35 km from Río San Martín and 11.7 km from 
the Parque Departamental y Area Natural de Manejo Integrado 
Iténez (12.57514°S; 64.22042°W; WGS84). The two individuals 
were observed actively mating and were subsequently captured 
for deposition into the herpetology collection of Centro de 
Investigación de Recursos Acuáticos in Trinidad, Bolivia (female: 
CIRA 386; male: CIRA 387; TAMUK IACUC approval #2015-04-
25). Following the capture of these individuals, morphometric 
data were recorded. The female was 96.6 cm total length, 67.5 
cm SVL, and weighed 24.0 g. The male measured 101.2 cm total 
length, 69.7 cm SVL, and weighed 19.3 g.

A previous report of male-male combat and mating behavior 
of this species in the Brazilian Amazon (Santos-Costa and 
Prudente 2005. Herpetol. Rev. 36:324) suggested a spring mating 
season. However, our observation occurred during the South 
American winter and provides evidence of mating during this 
previously debated period. Furthermore, this observation 
provides data on the reproductive biology of I. cenchoa in a 
previously unreported area of the species’ range. Based on these 
previous studies and this report, it is likely that I. cenchoa exhibits 
either regional variation in the timing of reproduction, or can be 
considered aseasonal.

We thank El Museo Icticola, Centro de Investigación de 
Recursos Acuáticos, and Universidad Autónoma del Beni “Jo‐e 
Ballivián” for logistical support. We also thank Dirección General 
de Biodiversidad y Áreas Protegidas for access to study sites and 
collection permits.

CORD B. EVERSOLE, Department of Animal, Rangeland, and Wildlife 
Sciences, Caesar Kleberg Wildlife Research Institute (MSC 218), Texas A&M 
University-Kingsville, Kingsville, Texas 78363, USA (e-mail: cord.eversole@
gmail.com); RANDY L. POWELL, ASHTON V. CROCKER, Department of 
Biological and Health Sciences (MSC 158), Texas A&M University-Kingsville, 
Kingsville, Texas 78363, USA; DENNIS LIZARRO, Centro de Investigación 
de Recursos Acuáticos (C.I.R.A.), Universidad Autónoma del Beni “José Bal-
livián,” Trinidad, Bolivia.  

LAMPROPELTIS ALTERNA (Gray-banded Kingsnake). DIET. 
Published feeding records for Lampropeltis alterna include 
lizards (Murray 1939. Contrib. Baylor Univ. Mus., Waco, Texas 
[24]:4–16; Mecham and Milstead 1949. Herpetologica 5:140; 
Gehlbach and Baker 1962. Copeia 1962:291–300; Degenhardt et 
al. 1996. Amphibians and Reptiles of New Mexico. University of 
New Mexico Press, Albuquerque. 431 pp.), snake eggs (Switak 

1984. The Life of Desert Reptiles and Amphibians. Published 
by the author, San Francisco, California. 32 pp.), small rodents 
(Tennant 1984. The Snakes of Texas. Texas Monthly Press, Aus-
tin, Texas. 561 pp.; Werler and Dixon 2000. Texas Snakes: Iden-
tification, Distribution, and Natural History. University of Texas 
Press, Austin. 437 pp.), frogs (Miller 1979. A Life History Study of 
the Gray-Banded Kingsnake, Lampropeltis mexicana alterna, in 
Texas. Chihuahuan Desert Research Institute, Contribution No. 
87. 48 pp.), and bird eggs (Vermilya and Acuña 2004. Herpetol. 
Rev. 35:275–276).

On 2 July 2008, at ca. 0105 h, Jeff Miller and I collected a 
yearling L. alterna adjacent to a road near the Black Gap Wildlife 
Management Area in southern Brewster County, Texas, USA. 
While in captivity a few days after collection, the snake passed 
fecal material consisting of body parts from multiple camel 
crickets (Rhaphidophoridae). These were not comingled with 
lizard scales, and thus appeared to have been ingested directly 
by the snake. I have previously observed this species of camel 
cricket to be abundant on road cuts during humid summer nights 
at this location, but until now, invertebrates were unreported in 
the diet of L. alterna.

BRYAN BOX, Wichita Falls, Texas, USA; e-mail: bbox@sw.rr.com.

LAMPROPELTIS CALLIGASTER (Yellow-bellied Kingsnake). 
ALBINISM. On 20 June 2017, an amelanistic Lampropeltis cal-
ligaster was inadvertently killed in a garden at a private resi-
dence in western Limestone County, Alabama, USA (34.80254°N, 
87.14259°W; WGS 84). The individual was a gravid female 

Fig. 1. Albino adult female Lampropeltis calligaster from Limestone 
County, Alabama, USA.
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carrying ten eggs and had pink eyes. Amelanistic specimens, 
including adult individuals, have been documented from Geor-
gia, Kansas, Missouri, and Texas (Clark et al.1983. Herpetol. Rev. 
14:120; Collins 1960. Herpetologica 16:123; Dyrkacz 1981. SSAR 
Herpetol. Circ. 11; Hogan and Smith 1998. Herpetol. Rev. 29:104). 
This represents the first amelanistic individual recorded from Al-
abama. Specimen deposited in the Auburn University Museum 
of Natural History (AUM AHAP-D 1359).

BRIAN D. HOLT, Alabama Department of Conservation and Natural 
Resources, State Lands Division, Natural Heritage Section, 64 N Union 
Street, Suite 464, Montgomery, Alabama 36130, USA (e-mail: brian.holt@
dcnr.alabama.gov); ANESIA DOLLAR, 17191 Sledge Road, Athens, Ala-
bama 35611, USA (e-mail: nesadollar@gmail.com).

LAMPROPELTIS GETULA GETULA (Eastern Kingsnake). DIET 
AND HABITAT USE. Lampropeltis getula getula is a generalist 
forager with a diverse prey base. Lampropeltis getula is particu-
larly known for predating on snakes, including its own species; 
its diet also includes small mammals, birds, lizards, amphibians, 
and bird and turtle eggs (Linehan et al. 2010. Herpetol. Conserv. 
Biol. 5:94–101). 

On Jekyll Island, Georgia, USA, 14 individual L. getula were 
tracked using radio telemetry from April 2013 to November 
2017. Of these 14 snakes, six home ranges overlapped with 
transportation development that is immediately adjacent to a 
tidal marsh ecosystem. Specifically, causeway roads connecting 
barrier islands with the mainland are unique because they 
provide high ground in the middle of the marsh that attracts 
female Malaclemys terrapin (Diamondback Terrapin) to lay their 
eggs in the warm, open, and dry edges. Here, we note repeated 
use of transportation edge types (e.g., roadsides, parking lots, 
and bridge structures) by L. getula for foraging on M. terrapin 
eggs on Jekyll Island, Georgia. 

At ca. 1300 h on 10 May 2016, a male L. getula (SVL = 121.5 
cm; total length [TL] = 139.0 cm; 946.4 g; measured 1 June 2016) 
was captured approximately 10 m from the marsh and 10 m 
from the road edge. A radiograph taken that same day at 1344 
h revealed three M. terrapin eggs in his digestive system (Fig. 1). 
The egg depredation had taken place very recently, as two egg 

shells were visibly collapsed, but the other was still intact. The 
veterinarian determined the eggs were from an M. terrapin due 
to their size and shape, in addition to the fact that the individual 
was found during peak M. terrapin nesting season along a 
causeway, surrounded by tidal marsh that is unsuitable habitat 
for turtle species other than M. terrapin. 

A second event of M. terrapin egg predation involved a direct 
observation of a telemetered female (SVL = 108.5 cm; TL = 119.3 
cm; 663.2 g; measured 29 April 2016). At 1615 h on 25 April 2017, 
she was radio-tracked to the edge of the marsh, 23 m from a 
road. She was observed actively depredating an M. terrapin nest.

The third event also involved direct observation. At 1650 h 
on 27 May 2017, a male L. getula (SVL = 119.2 cm; TL = 132.2 cm; 
709 g; measured 22 March 2017) was tracked to a rock wall at the 
base of an old concrete bridge. The snake had its head inside of a 
small hole that was found to be empty, with a female M. terrapin 
resting less than 15 cm from the hole (Fig. 2). Upon palpation, it 
was confirmed that the M. terrapin did not have eggs. Although 
the snake was not radiographed, we suggest that the female M. 
terrapin had laid eggs in the hole that were then depredated by 
the L. getula. 

The fourth event involved observation of defecated eggshells. 
At 1326 h on 3 July 2017, a telemetered male L. getula (SVL = 119.5 
cm; TL = 126.3 cm; 796 g; measured 6 March 2017) was admitted 
to the Jekyll Island Authority Georgia Sea Turtle Center (GSTC) 
rehabilitation hospital to receive medical attention for a tail 
injury. Prior to admittance, this individual had been tracked for 
consecutive days to a marsh edge bordering a gravel parking lot 
for a marina, where rock revetments had also been implemented. 
We captured him on the marsh edge 4 m from a gravel path and 
25 m from a gravel parking lot. On 10 July 2017, following seven 
days in captivity, he defecated three egg shells that were identified 
as M. terrapin eggs based on the oblong shape of the shells. 

Fig. 1. Radiograph of Lampropeltis getula that had consumed three 
Malaclemys terrapin eggs.

Fig. 2. Lampropeltis getula assumed to have recently predated a 
Malaclemys terrapin nest.
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Our observations suggest that M. terrapin eggs are a common 
dietary item during peak nesting season (May–July), given the 
large number of M. terrapin nests along the causeway. Of further 
interest, and of conservation and management concern, is the 
interactive use of transportation structures for reproduction and 
foraging by these two species (L. getula and M. terrapin) in coastal 
marsh habitats. Specifically, additional research is needed to 
understand whether transportation structures act as ecological 
traps attracting M. terrapin to nest and, in turn, attracting L. 
getula to forage on the nests laid immediately adjacent to traffic, 
a cascade that could result in population-level impacts for either 
species.

ALISON BALLARD (e-mail: alison.ballard2016@gmail.com); KIMBER-
LY M. ANDREWS, University of Georgia Odum School of Ecology, Bruns-
wick, Georgia, 31520, USA; JOSEPH E. COLBERT, Jekyll Island Authority 
Conservation Department, Jekyll Island, Georgia, 31527, USA.

LEPTOPHIS AHAETULLA (Parrot Snake). DIET. Leptophis 
ahaetulla is an arboreal neotropical snake that is presumed to be 
a generalist predator of small vertebrates; however, snakes of the 
genus Leptophis are thought to frequently prey upon anurans 
(Albuquerque et al. 2007. J. Nat. Hist. 41:17–20). Although there 
have been several notes and investigations documenting the diet 
of several species in in this genus, no studies have specifically 
documented prey items of L. ahaetulla in the Bolivian Amazon. 
Herein we describe a field observation of predation on a Hypsi-
boas punctatus (Hylidae) by L. ahaetulla in northern Bolivia.

On 17 June 2017 at 2351 h, during a herpetofaunal survey 
near the Beni Biological Station and Biosphere Reserve and the 
indigenous community of Totaizal (Departamento del Beni, 
Provincia Yacuma, Bolivia), we captured a female L. ahaetulla 
(SVL = 52.4 cm; tail length = 30.1 cm; 23 g) at a height of 3 m in 
a tree along a trail following the edge of a large tract of primary 
rainforest approximately 0.22 km SE of Totaizal (14.88437°S, 
66.32880°W; WGS84). Prior to processing the following morning, 
we discovered the snake had regurgitated a recent meal (Fig. 1), 
which we identified as the remains of a H. punctatus. The snake 
and diet item were deposited into the Herpetological Collection 
of Centro de Investigación de Recursos Acuáticos in Trinidad, 
Bolivia (CIRA-489; TAMUK IACUC approval #2015-04-25). This 
adds to the very limited knowledge of diet and natural history of 
L. ahaetulla.  

We thank Centro de Investigación de Recursos Acuáticos, 
and Universidad Autónoma del Beni “Jo‐e Ballivián” for logistical 

support. We also thank Dirección General de Biodiversidad y 
Areas Protegidas for access to study sites and collection permits.

CORD B. EVERSOLE, Department of Animal, Rangeland, and Wildlife 
Sciences, Caesar Kleberg Wildlife Research Institute (MSC 218), Texas A&M 
University-Kingsville, Kingsville, Texas 78363, USA (e-mail: cord.eversole@
gmail.com); DENNIS LIZARRO, Centro de Investigación de Recursos 
Acuáticos (C.I.R.A.), Universidad Autónoma del Beni “José Ballivián”, Trini-
dad, Bolivia; RANDY L. POWELL and ASHTON V. CROCKER, Department 
of Biological and Health Sciences (MSC 158), Texas A&M University-Kings-
ville, Kingsville, Texas 78363, USA.

LIODYTES PYGAEA CYCLAS (Southern Florida Swampsnake) 
and COLUBER CONSTRICTOR (North American Racer). PRE-
DATION and DIET. Liodytes pygaea is a small, aquatic natricine 
snake found in the southeastern United States (Ernst and Ernst 
2003. Snakes of the United States and Canada. Smithsonian In-
stitution Press, Washington D.C. 688 pp.). Most records of preda-
tion on L. pygaea are by wading birds or raptors (Durso and Thal 
2016. Herpetol. Rev. 47:484; Durso et. al. 2017. Herpetol. Rev. 
48:685). Other documented predators are Dasypus novemicinc-
tus (Nine Banded Armadillo; Aycrigg et. al. 1996 Herpetol. Rev. 
27:84), Lampropeltis getula (Eastern Kingsnake; Kean and Tu-
berville 1995. Herpetol. Rev. 26:103), and Micrurus fulvius (Har-
lequin Coralsnake; Greene 1984. Spec. Publ. Univ. Kansas Mus. 
Nat. Hist. 10:147–162). 

At approximately 1230 h on 7 December 2017, we observed 
an adult Coluber constrictor priapus that had partially consumed 
an adult L. pygaea (Fig. 1) at a drift-fence array on Okaloacoochee 
Slough WMA, Hendry County, Florida, USA (26.61529°N, 
81.3161°W; WGS 84). During this observation, the L. pygaea 
wrapped its tail around a branch to resist predation but was fully 
consumed after approximately 10 min.

KATELYN HORN (e-mail: katelyn.horn@myfwc.com) and CHRISTINA 
KONTOS, Florida Fish and Wildlife Conservation Commission, PO Box 716, 
Felda, Florida 33930, USA. 

MASTICOPHIS BILINEATUS (Sonoran Whipsnake) and OXY-
BELIS AENEUS (Brown Vinesnake). DIET and PREDATION. 
Masticophis bilineatus feeds primarily on lizards and birds, al-
though snakes, small mammals, bats, and amphibians have also 
been reported (Brennan and Holycross 2005. Amphibians and 
Reptiles in Arizona. Arizona Game and Fish Department, Phoe-
nix. 150 pp.). Observations of predation, or attempted predation 
on snakes include Masticophis flagellum (Coachwhip; Jones et 

Fig. 1. Remains of a Hypsiboas punctatus regurgitated by a Leptophis 
ahaetulla in Beni, Bolivia. 

Fig. 1. Coluber constrictor predating a Liodytes pygaea in Florida, 
USA.
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al. 2013. Herpetol. Rev. 44:518), Salvadora hexalepis (Western 
Patch-nosed Snake; Stitt 2003. Herpetol. Rev. 34:375–375), Cro-
talus molossus (Black-tailed Rattlesnake; Enderson 1999. Son. 
Herpetol. 12:72–73; Klauber 1972. Rattlesnakes: Their Habits, 
Life Histories, and Influence on Mankind. 2nd Edition. University 
of California Press, Berkeley. 1533 pp.), and Crotalus scutulatus 
(Mohave Rattlesnake; Klauber, op. cit.). 

Here I report an observation of a M. bilineatus discovered 
in the act of ingesting an Oxybelis aeneus in Santa Cruz County, 
Arizona, USA, at 1330 h on 12 October 2017 (Fig. 1). The M. 
bilineatus had securely pinned the body of the O. aeneus to the 
ground with a loop of its own body and was swallowing it alive 
and headfirst. Although I tried not to disturb the snakes, the M. 
bilineatus became startled by my presence and disgorged the 
O. aeneus before fleeing. The anterior 4–5 cm of the O. aeneus 
was slightly slimy from ingestion. The dazed O. aeneus began 
tongue-flicking after a few moments, and upon being placed on 
a grapevine, slowly crawled away.

JILLIAN COWLES, P.O. Box 815, Vail, Arizona 85641, USA; e-mail: jil-
lian@mindspring.com.

MASTICOPHIS FLAGELLUM (Coachwhip). DIET. Masticophis 
flagellum has been described as feeding principally on lizards 
and occasionally other reptiles, mammals, insects, and birds 
(Jones and Whitford 1989. Southwest. Nat. 34:460–467; Halstead 
et al. 2008. Copeia 4:897–908). MMS and NAK observed a M. fla-
gellum depredate an Auriparus flaviceps (Verdin) nest in Pima 
County, Arizona, USA (31.92775°N, 112.8213°W; WGS 84) on 4 
April 2017. The A. flaviceps nest was in a Parkinsonia microphylla 
(Foothill Paloverde) and contained a clutch of nestlings approxi-
mately 8–10 days old. 

The nest was discovered on 28 March and was attended 
by two adult A. flaviceps. Four nestlings were banded in the 
nest on 2 April and at that time weighed 6.7 g, 5.7 g, 5.2 g, and 
4.6 g, respectively. At 1515 h on 4 April 2017, MMS and NAK 
checked the nest to confirm it had nestlings and began a one-
hour nest-watch approximately 30 m from the nest. During this 
watch they observed an M. flagellum maneuvering through the 
paloverde branches towards the nest. In 10 min the snake had 
moved 2–3 m through the branches, consumed some or all the 
nestlings, and had begun to retreat. Protrusions were observed 
on the snake’s body as it moved away from the nest. After a few 
minutes of travel, the snake returned to the nest, entered again, 
and exited in the same manner as before. The snake then moved 
out of sight. Two minutes later, we approached the nest, found 
it empty, and found no sign of the snake in the vicinity. To our 

knowledge, this is the first record of A. flaviceps in the diet of M. 
flagellum.

Many A. flaviceps nests are constructed in the periphery of 
bushes or shrubs (Harrison 1979. A Field Guide to Western Birds’ 
Nests. Houghton Mifflin Company, Boston, Massachusetts. 279 
pp.), often suspended in the air by a single branch with only 
one access point for snakes (the branch from which the nest is 
suspended). The depredated nest, however, was unusual in that 
a thicket of dense branches surrounded the nest. Additionally, 
the paloverde in which the nest was located was growing out of 
the bank of an arroyo such that the nest and thicket of branches 
were at a similar level to the ground above the bank of the arroyo 
and surrounding shrubbery. This unusual nest placement and 
resulting dense surrounding vegetation may have made it more 
vulnerable to snake predation than typical A. flaviceps nests 
and supports the idea that suspending nests in the periphery 
of branches is an adaptation to reduce nest predation (Collias 
and Collias 1984. Nest Building and Bird Behavior. Princeton 
University Press, Princeton, New Jersey. 358 pp.).

MONTANA M. STONE, NILES A. KRAMER, and EMMA I. GREIG, Cor-
nell Lab of Ornithology, 159 Sapsucker Woods Rd. Ithaca, New York 14850, 
USA (e-mail: eig9@cornell.edu); ERIC C. LARSEN, University of Chicago, 
Biological Sciences Collegiate Division, 924 East 57th St. Chicago, Illinois 
60637, USA.

MASTICOPHIS TAENIATUS (Striped Whipsnake). ENTANGLE-
MENT AND MORTALITY. Snakes become entangled in ny-
lon mesh blankets used to cover plants, stabilize soil banks in 
landscape projects, or simply in those left unused or discarded 
(Stuart et al. 2001. Herpetol. Rev. 7:217–218; Walley et al. 2005. 
Bull. Maryland Herpetol. Soc. 41:36–38; Kapfer and Poloski 2011. 
Herpetol. Conserv. Biol. 6:1–9). Monofilament netting is deliber-
ately set to prevent snake predation of birds in nest boxes (Neal 
et al. 1993. Wildl. Soc. Bull. 21:160–165; Stuart et al. 2001. Her-
petol. Rev. 32:162–164), for protection of agricultural and hor-
ticultural plants from birds (Bonine et al. 2004. Herpetol. Rev. 
35:176–177; Mitchell et al. 2006. Catesbeiana 26:64–69), and as 
a capture technique for research on semiaquatic snakes (Lut-
terschmidt and Schaefer 1996. Herpetol. Rev. 27:131–132). Aban-
doned aquatic nets also ensnare snakes (Barragán-Ramírez and 
Ascencio-Arrayga 2013. Herpetol. Rev. 44:158). At least 22 species 

Fig. 1. Masticophus bilineatus ingesting Oxybelis aeneus in Santa 
Cruz County, Arizona.

Fig. 1. Masticophis flagellum in the process of depredating an 
Auriparus flaviceps nest (yellow arrow), Pima County, Arizona, USA.
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of snakes in Mexico and the United States are known to have 
been entangled in plastic netting. In this note, I add one more 
species to the North American list. 

On 8 July 2009 at Kirkland Air Force Base, Albuquerque, New 
Mexico, USA (35.02726°N, 106.56245°W; WGS 84), I found a dead 
adult male Masticophis taeniatus entangled in monofilament 
plastic mesh netting used for erosion control on the bank of a 
wetland restoration project (Fig. 1). I reported the incident to 
the natural resource manager of Kirkland Air Force Base who 
immediately had the netting removed. Stuart et al. (op. cit.) 
documented entanglement and mortality of M. flagellum in 
plastic netting used to exclude birds from fruit trees in Sandoval 
County, New Mexico. Barton and Kinkhead (2005. J. Soil Water 
Conserv. 60:33A–35A) discovered five species of ensnared live 
and dead snakes in erosion control plastic mesh blankets in a 
Carolina Bay in South Carolina and removed but did not replace 
them. Alternatives to plastic netting were reviewed by Kapfer 
and Poloski (op. cit.). Snake mortality due to entanglement in 
monofilament and other nets is an ongoing and widespread 
conservation and management problem. Deliberate use of 
netting to catch and kill snakes should be evaluated in all states 
to find alternatives to this method. Discarded nets or those 
in storage should be secured so that snake entanglement is 
prevented.

I thank Justin Mitchell for field assistance and Andy Holycross 
for reading the manuscript. Funding was from a U.S. Department 
of Defense Legacy grant to Michael Lannoo.

JOSEPH C. MITCHELL, Florida Museum of Natural History, University 
of Florida, Gainesville, Florida 32611, USA; e-mail: dr.joe.mitchell@gmail.
com.

NAJA NAJA (Indian Cobra). JUVENILE COLORATION. Naja naja 
is broadly distributed in southern Asia and the only cobra spe-
cies recorded from Sri Lanka (Wüster 1998. Hamadryad-Madras 
23:15–32). Throughout its continental Asian range, N. naja varies 
greatly in color pattern (Wüster and Thorpe 1992. Herpetologica 
48:69–85). Herein, we reported a new color morph of a juvenile 
N. naja in Sri Lanka. 

On 6 July 2015, at 1030 h Sri Lankan standard time, we 
encountered a juvenile male N. naja with an unusual color 
pattern in a suburban residential area of southwestern 
coastal Sri Lanka (Homagama, Colombo District; 6.84134°N, 
80.00775°E, WGS 84). The morphometric and meristic features 

included the following: SVL = 24.30 cm, tail length = 5.24 cm; 
ventrals 184, subcaudals 69, supralabials 7/7, and infralabials 
9/9. Dorsally, the snake had an olive grey background with 17 
black bands around the body (Fig. 1). The width of the bands 
became smaller posteriorly. Around the tail, the bands were 
less defined. The bands were continuous across dorsal, lateral, 
and ventral aspects of the body. Venter was pale white with 
11 thin black stripes present on the ventral scales. The overall 
color pattern of this specimen closely resembled that of the 
Oligodon arnensis (Common Kukri Snake). Spectacle marking 
on the hood was present, but poorly defined (without any white 
ocelli). The ventral side of the hood had two distinct black ocelli; 
immediately below these ocelli, the first, broad cross band 
occurred which was four ventral scales in width. The eyes were 
black, the tongue was red. 

Variable color patterns of N. naja are attributed to within 
population genetic variations (Wüster and Thorpe, op. cit.). 
Geographically isolated populations may independently evolve 
different color patterns that ensure camouflage or environmental 
crypsis (King 1993. Evolution 47:1819–1833). Further, color is 
known to change with ontogeny, where the color patterns differ 
between juveniles and adults (King 1992. Evol. Ecol. 6:115–124). 
Ontogenetic color changes have been frequently observed in N. 
naja specimens in southern Pakistan and northwestern India 
(Wüster, op. cit.). In southern Pakistan, juvenile specimens are 
grey and may or may not have hood marks; adults, in contrast, 
are uniformly black dorsally (melanistic), while the venter 
is usually light (Deraniyagala 1955. A Colored Atlas of Some 
Vertebrates from Ceylon, Volume 3: Serpentoid Reptilia. The 
Ceylon Government Press, Colombo. 121 pp.). 

We believe that our observation is the first instance of a 
banded color morph of N. naja. Some authors have suggested 
that Sri Lankan populations might exhibit poorly defined dorsal 
bandings (de Silva 1990. Colour Guide to the Snakes of Sri Lanka. 
R & A Books, Somerset, UK. 120 pp.) However, in the specimen 
we observed, the bands were well-defined (particularly towards 
the cephalic end), and form complete cross bands. 

We acknowledge Dinesh Gabadage, Madhva Botejue, and the 
villagers who helped in diverse ways to with our fieldwork. 

Fig. 1. Banded color morph of juvenile Naja naja from Sri Lanka. (a) 
Front view of the hood with two black ocelli markings; (b) Lateral 
view of the head and fore body; (c) dorsolateral view of the full body 
with clearly visible of black bands on dorsum; (d) Back view of the 
hood with discolored hood marking. 

Fig. 1. An adult male Masticophis taeniatus ensnared and killed in 
monofilament netting in New Mexico, USA. 
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NATRIX NATRIX (European Grass Snake). DIET. Natrix natrix 
is a mostly nocturnal and semiaquatic snake that feeds on rel-
atively wide spectrum of prey, particularly amphibians (in most 
of Europe largely Rana temporaria; in drier habitats also small 
lizards, geckos and mammals (Filippi et al. 1996. Herpetozoa 
8:155–164; Luiselli et al. 2005. Herpetol. J. 15:221–230; Berec et al. 
2015. In Moravec [ed.], Plazi. Reptilia. Fauna ČR, pp. 337–362. Ac-
ademia, Praha). Natrix natrix are known to consume poisonous 
prey (e.g., fire-bellied toads, Bombina spp.), which, in captivity, 
has led to death of the snake (Kabisch 1978. Die Ringelnatter. Die 
Neue Brehm Bücherei. A. Ziemsen Verlag, Wittenberg Luther-
stadt. 88 pp.). Here we report the first account of young N. na-
trix (total length ca. 60 cm) consuming poisonous Salamandra 
salamandra (Fire Salamander) in Slovakia. The observation oc-
curred on 27 August 2015 near Drienovská Cave, eastern Slovakia 
(48.62427°N, 20.95246°E, WGS 84; 245 m elev.), at 2005 h. When 
discovered, the juvenile salamander (total length ca. 10 cm) was 
still alive in snake’s jaws (Fig. 1) and by 2009 h, it was almost fully 
consumed. Then the snake slithered away and we were not able 
to observe if it suffered any ill effects from the toxin.

EDITA MAXINOVÁ (e-mail: edita.maxinova@gmail.com), MARTIN 
DOBRÝ, MARCEL UHRIN, Department of Zoology, Institute of Biology 
and Ecology, Faculty of Science, P. J. Šafárik University, Moyzesova 11, SK–
040 01 Košice, Slovakia (e-mail: marcel.uhrin@gmail.com).

NATRIX NATRIX (Grass Snake). MORTALITY. Animal causalities 
are among the more generalized and conspicuous ecological ef-
fects of roads (Beckmann et al. 2010. Safe Passages. Highways, 
Wildlife, and Habitat Connectivity. Island Press, Washington, 
D.C. 383 pp.). Snakes can be highly susceptible to road mortality 
because they are relatively slow-moving, frequently cross roads, 
and are often too small to be spotted (Shine et al. 2004. Ecol. 
Soc. 9:9–21; Ciesiołkiewicz et al. 2006. Polish J. Ecol. 54:465–472). 
Herein, we present a case of mortality of reptiles due to a high 
road curb in an important migration corridor. 

Our observation occurred at the Industrial Zone	 Červený	
dvůr	(50.0723°N, 17.7357°E, WGS84; 306 m elev.), established in 
2004, near the town of Krnov, northeastern Czech Republic (Fig. 
1). In May 2004 > 25 dead Natrix natrix, of all ages (Fig. 2A, B) 
and one dead adult Anguis fragilis (Slow Worm) were found on 
the road near the curb (Fig. 2C; František Kuba, pers. comm.). 
Most of the dead specimens were concentrated on a relatively 
short road section (50 m) which is the closest part of the road 
to the local water source (Petrův pond) where individuals were 
often observed basking or swimming (Kuba, pers. comm.). This 
road was constructed in 2004; before that there was a meadow 
adjacent to Petrův pond and the only barrier for snakes was a 
small path which lead to the pond. 

During the following summer a few more dead individuals 
were found and live juvenile N. natrix with sluggish behavior 
were rescued from the curb. Moreover, a Vipera berus (European 
Adder) was observed attempting cross the road and two 
additional A. fragilis were found next to the high curb (Kuba, pers. 
comm.). This location was visited once a month in subsequent 
years and additional dead specimens of N. natrix, A. fragilis, 
and V. berus were noticed. However, there were not other mass 
morality events like the one in spring 2004. From 2005 to 2012, 
approximately 15 dead or exhausted N. natrix, 3 A. fragilis, and 
3 V. berus were observed on the ring road with a high curb near 
Petrův pond reported by a single observer. The longest dead N. 
natrix had ca. 60 cm total lenght, but most of the dead snakes 
found were ca. 15–30 cm long. 

The high curb apparently represents a deadly trap for juvenile 
squamates to cross the road. It appears that adult females 
oviposited in the meadow, requiring hatchlings to cross the 
road to reach the pond. The most likely cause of death was high 
temperature in cobination with high curb of the road; as the road 
generally had low traffic volume. Juvenile N. natrix and other 
small reptiles became exhausted during their migration and 
died on the road. Although it seems easier for adult specimens to 
cross the curb, these barriers could contribute to decline of local 
reptile populations. 

We thank František Kuba for providing important information 
and Peter Gillatt for final text corrections.

SIMONA GEZOVA (e-mail: simona.gezova@gmail.com) and DANIEL 
JABLONSKI, Department of Zoology, Comenius University in Bratislava, 
Mlynská Dolina, Ilkovičova 6, 842 15 Bratislava, Slovakia.

Fig. 1. Map indicating area of concentrated reptile mortality near 
Krnov, northeastern Czech Republic. 

Fig. 1. Young Natrix natrix ingesting a juvenile Salamandra salaman-
dra near Drienovská Cave, eastern Slovakia. 
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OPHEODRYS AESTIVUS (Rough Greensnake). NOCTURNAL 
FORAGING. Opheodrys aestivus is a species of small, arboreal 
snake found throughout the southeastern USA. It is generally 
considered to be a visually oriented hunter, moving through 
dense foliage to consume a wide variety of arthropod prey such 
as caterpillars and spiders (Plummer 1981 J. Herpetol. 154:425–
432). However, at least one observation suggests O. aestivus 
may rely on chemical cues to track prey in the absence of visual 

stimuli (Durso 2010 Herpetol. Rev. 41:95–96). One study which 
involved careful observation of their behavior in the field has 
suggested this is an entirely diurnal species, foraging during the 
day, and sleeping at night (Plummer, op. cit.). Here we report an 
observation of nocturnal foraging by O. aestivus.

At 2130 h on 30 August 2017, at Joyce Wildlife Management 
Area in Tangipahoa Parish, Louisiana, USA (30.400°N, 90.429°W; 
WGS 84) we observed an individual O. aestivus (SVL ca. 350 mm) 
displaying what we believe to be nocturnal foraging behavior in 
foliage surrounding a gravel lot. The gravel lot is adjacent to a 
large tract of cypress-tupelo swamp and slightly elevated relative 
to the surrounding area. The snake was found while scanning 
foliage with a flashlight, and was initially spotted outstretched on 
the distal portion of a low hanging Sugarberry (Celtis laevigata) 
branch approximately 1.5 m off the ground. The snake was slowly 
moving towards the trunk of the tree while vigorously flicking its 
tongue. We observed the snake as it moved up the branch and 
after approximately 1 min the snake attempted to depredate a 
small inchworm (Lepidoptera: Geometridae; total length ca. 15 
mm), which was initially seized, but quickly dropped because the 
snake overshot and bit onto the branch. We continued to observe 
the snake for a brief period (ca. 2 min) as it continued to crawl 
slowly along the branch. This behavior occurred under artificial 
lighting but in otherwise natural and undisturbed settings 2 h 
after sunset (1926 h).

At night, O. aestivus typically adopt a coiled sleeping position 
in trees and shrubbery (Plummer, op. cit.). The outstretched 
posture of this individual upon observation was consistent 
with previously reported foraging behavior for this species 
(Plummer, op. cit.). Given the vigorous tongue flicking we 
witnessed at the outset of our observation, and immediacy of the 
attempted predation following initial detection, we believe this 
individual was likely using vomerofaction to forage for insects 
in the dark. We are not aware of other observations describing 
nocturnal foraging in this species, and believe this to be an 
unusual behavior for the species, given the lack of prior note 
in the literature and remarks by herpetologists in the region (B. 
Glorioso, pers. comm.). 

JAMES A. ERDMANN (e-mail: muddynaturalist@gmail.com), OLI-
VER LJUSTINA (e-mail: oliver.ljustina@southeastern.edu), and CARL A. 
MAIESE, Southeastern Louisiana University, Department of Biological Sci-
ences, SLU Box 10736, Hammond, Louisiana, USA (e-mail: carl.maise@selu.
edu).

PHILODRYAS OLFERSII (Lichtenstein’s Green Racer). DE-
FENSIVE BEHAVIOR. Philodryas olfersii is an opistoglyphous 
snake, widely distributed in the Neotropics. It has primarily di-
urnal habits and occupies both terrestrial and arboreal habitats 
(Hartmann and Marques 2005. Amphibia-Reptilia 26:25–31). Its 
defensive repertoire includes cloacal discharge, venomous bite, 
and escape (Marques et al. 2001. Serpentes da Mata Atlântica: 
Guia Ilustrado para a Serra do Mar. Holos, Ribeirão Preto. 184 
pp.; Pontes and Rocha 2008. Serpentes da Serra do Mendanha, 
Rio de Janeiro, RJ: ecologia e conservação. Technical Books, 
Rio de Janeiro. 147 pp.; Bernarde 2014. Serpentes peçonhentas 
e acidentes ofídicos no Brasil. Anolisbooks, São Paulo. 224 pp.) 
On 27 November 2015, at approximately 1600 h, we observed 
two individuals of P. olfersii at the edge of a forest stream in the 
municipality of Rosario do Sul (30.2664°S, 54.9441°W, WGS84; 
elev. 220 m), state of Rio Grande do Sul, southern Brazil. The 
first individual was observed on a large rock. Sensing our ap-
proach, it plunged into the water from a height of ca. 40 cm. The 

Fig. 2. A–B) Dead individuals of Natrix natrix in northeastern Czech 
Republic in 2004. C) Road with a high curb near Petrův pond, which 
represents a deadly trap for local reptiles.
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snake submerged under water and then quickly emerged (Fig. 1), 
swimming to the other side of the stream. The second snake was 
observed about 30 m away from the first individual and acted in 
a similar way. However, as it dove into the water, it tried to hide 
in crevices and rocks. After concealing its body, it remained al-
most motionless for nearly 8 min, but never ceased to watch us, 
even while submerged. This defensive behavior by completely 
altering the micro-habitat is described as an alternative escape 
mechanism, where the exchange of microhabitat makes the prey 
inaccessible to most predators of the original site (Greene 1988. 
In Gans and Huey [eds.], Biology of the Reptilia, Volume 16, Ecol-
ogy B, pp. 1–152. Alan R. Liss, New York).To our knowledge, this 
is the first record of escape into aquatic habitat in the defensive 
behavior of P. olfersii.

ARTHUR DIESEL ABEGG, Laboratório Especial de Coleções Zoológi-
cas, Instituto Butantan, Av.  Vital Brasil, 1500, CEP 05503-900, São Paulo, 
SP, Brazil (e-mail: arthur_abegg@hotmail.com); CONRADO MARIO-DA-
ROSA), Laboratório de Herpetologia, Universidade Federal de Santa Maria 
- UFSM, Av. Roraima, 1000, CEP 97105-000, Santa Maria, RS, Brazil (e-mail: 
conradomdr@gmail.com.

PITUOPHIS CATENIFER CATENIFER (Pacific Gophersnake). 
ARBOREAL HABITAT USE and DIET. Although generally con-
sidered to be terrestrial or fossorial, Pituophis catenifer have 
occasionally been recorded to climb and forage up to 12 m off 
the ground in trees (Iverson 2013. Herpetol. Rev. 45:342). While 
searching for Red Tree Voles (Arborimus longicaudus) on 8 Au-
gust 2017 near Monroe, Oregon, USA (44.289°N, 123.382°W; 
WGS84), we spotted a large stick nest 8.3 m up in a 22-cm dbh 
Douglas-fir (Pseudotsuga menziesii) tree. Upon climbing to the 
nest we found that it was occupied by a female P. catenifer (SVL= 
98 cm) that was curled up under some loose twigs on top of the 
nest. The snake was very docile and had a large lump in its mid-
section. Upon forcing the snake to regurgitate its meal, we found 
that the lump was a freshly killed, lactating female Townsend’s 
Chipmunk (Tamias townsendii; external measurements in mm: 
280 total length; 120 tail; 35 hind foot; 22 ear; 122.4 g). The nest 
in which the snake was found was constructed by a woodrat 
(Neotoma sp.), and consisted of a large mass (80 cm diam. × 35 
cm deep) of densely woven twigs completely encircling the tree 
trunk (Fig. 1). The nest tree was located at the edge of a dense 
stand of 25-yr-old Douglas-fir, adjacent to a recent clear-cut that 
had been harvested ca. 9 months earlier. The tree had numerous 
live and dead limbs that started about 1 m from the ground, and 
were spaced in whorls around the trunk at intervals of 50–80 cm. 
In over 40 years of working in the forests of the Pacific Northwest 

and climbing thousands of trees to investigate nests of arboreal 
rodents, this is the first instance in which we have confirmed a 
P. catenifer climbing and foraging in the forest canopy. We are 
aware of a previous case in which a gophersnake fed on a Red 
Tree Vole (Swingle et al. 2010. Northwest Sci. 84:255–265), but in 
that case it was unclear whether the snake captured the vole in 
the forest canopy or on the ground. In the current case we are 
reasonably certain that the snake captured the chipmunk in the 
arboreal nest, because it seems highly unlikely that the snake 
would climb so high up into a tree after eating a large meal. 

ERIC D. FORSMAN (e-mail: eforsman001@gmail.com) and JAMES K. 
SWINGLE, U.S. Forest Service, Pacific Northwest Research Station, 3200 SW 
Jefferson Way, Corvallis, Oregon 97331, USA (e-mail: jswingle@fs.fed.us). 

PITUOPHIS CATENIFER SAYI (Bullsnake) and PANTHEROPHIS 
VULPINUS (Western Foxsnake). INTERGENERIC HYBRIDIZA-
TION. Reproduction between different species within the same 
genus is a relatively common occurrence across plants and 
animals. However, hybridization at the generic level is not com-
mon, especially among squamates (LeClere et al. 2012. J. Herpe-
tol. 46:257–262). LeClere et al. (2012) reported the discovery of 
two naturally occurring, intergeneric hybrids between Pituophis 
catenifer sayi and Pantherophis vulpinus from Madison Coun-
ty, Iowa, USA, and Wabasha County, Minnesota, USA. Herein, 
we use molecular genetic data to describe a third intergeneric 

Fig. 1. Neotoma sp. nest occupied by a Pituophis catenifer near Mon-
roe, Oregon, USA.

Fig. 1. Philodryas olfersii using diving as defensive behavior.
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hybrid between Pituophis c. sayi and Pantherophis vulpinus, 
from Linn County, Iowa, USA.

The hybrid snake was found dead on the road after 
being hit by a vehicle in September 2016, and the specimen 
appeared morphologically intermediate between Pituophis 
c. sayi and Pantherophis vulpinus (Fig. 1A). This prompted 
our investigation using molecular genetic data. The specimen 
voucher was deposited in the Drake University Research 
Collection (voucher number DURC7384) and HerpMapper 
(HM162003). We extracted DNA using the Qiagen DNeasy kit 
and amplified the mitochondrial gene NADH-ubiquinone 
oxidoreductase chain 4 (ND4) and the nuclear gene Vimentin, 
intron 5 (VIM) using published primers (Arevalo et al. 1994. 
Syst. Biol. 43:387–418; Forstner et al. 1995. Mol. Phylogenet. 
Evol. 4:93–102; Pyron and Burbrink 2009. Mol. Phylogenet. 
Evol. 52:524–529). PCR amplicons were Sanger sequenced using 
GeneWiz® multi-pass sequencing; sequences were quality 
trimmed and assembled using Geneious® [v9.1.5] (Kearse et 
al. 2012. Bioinformatics 28:1647–1649; GenBank IDs: KY933400 
and KY963825, respectively). Newly assembled sequence data 
were combined with previously published sequence data 
from LeClere et al. (op. cit.). We generated a rooted maximum-
likelihood phylogenetic gene tree for ND4 using the RAxML-

HPC BlackBox [v8.2.10] (Stamatakis 2014. Bioinformatics 
30:1312–1313) on CIPRES (Miller et al. 2010. Proceedings of the 
Gateway Computing Environments Workshop, pp. 1–8). The 
phylogeny demonstrated that the mitochondrial genome of the 
putative hybrid animal was of Pituophis c. sayi ancestry (data 
not shown). Alignment of VIM with each parental taxon showed 
that the putative hybrid animal was heterozygous for seven 
species-specific segregating sites (Table 1). Taken together, these 
data suggest an intergeneric cross between a female Pituophis 
c. sayi and a male Pantherophis vulpinus similar to the results 
from LeClere et al. (op. cit.). It remains unclear how frequent this 
phenomenon is across the sympatric range of these species (Fig. 
1) and whether F

1
 hybrids are fertile. However, F

1
 hybrids are 

thought to be the most difficult to successfully produce in highly 
divergent lineages, due to strong interspecific mating preference 
(Mallet 2005. Trends Ecol. Evol. 20:229–237). If these three 
specimens were fertile F

1 
hybrids, then there is the possibility 

of unreported parental backcrossing occurring in nature. 
Backcrossed, or introgressed individuals, may be very difficult to 
diagnose in the field as they may be phenotypically alike either 
parental species, and therefore not as intermediate as the F

1
 

hybrids (Mebert 2008. Mol. Ecol. 17:1918–1929). Thus, putative 
backcrossed individuals require molecular genetic techniques 
for confirmation. We conclude by encouraging naturalists and 
biologists doing fieldwork and examining museum specimens 
to keep an eye out for “odd-looking” putative Pituophis c. sayi 
and Pantherophis vulpinus from this zone of sympatry in the 
midwestern United States (Fig. 1B).

We thank M. Eaton for cataloging the voucher and C. Smith 
for introducing the authors to each other and initiating the 
collaboration.
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Rapids, Iowa, USA (e-mail: psyon@psyon.org).

PLIOCERCUS ELAPOIDES (Variegated False Coralsnake). DE-
FENSIVE BEHAVIOR. Pliocercus elapoides is a small to medium-
sized, brightly colored dipsadine snake that is distributed at low 
and moderate elevations from central México to western Hon-
duras and El Salvador (Köhler 2003. Reptiles of Central America. 
Herpeton, Verlag Elke Köhler, Offenbach, Germany. 367 pp.). Al-
though their long, fragile tails (Wilson 1968. J. Herpetol. 1:93–94) 
and their precise resemblance to local Micrurus (Greene and 
McDiarmid 1981. Science 213:1207–1212) provide effective 

table 1. Segregating sites between Pituophis catenifer sayi and Pantherophis vulpinus for the Vimentin, intron 5, gene (VIM) among sampled 
Pituophis c. sayi, Pantherophis vulpinus, and Pituophis c. sayi × Pantherophis vulpinus specimens. GenBank IDs are in parentheses. Site num-
ber is indicated by column and sites missing sequence data are indicated by dashes (-). 

Sample 30 69 156 256 412 430 563

Pituophis catenifer sayi, Cochise County, Arizona, USA (FJ627902) G A A A T A C

Pituophis catenifer sayi, Sherburne County, Minnesota, USA (JF750666) G A A A T A C

Pantherophis vulpinus, Ottawa County, Ohio, USA (FJ627910)  A G T G C G G

Pantherophis vulpinus, Bremer County, Iowa, USA(JF750665) A G T G C G G

P. c. sayi × P. vulpinus, Madison County, Iowa, USA (JF750668) A/G A/G A/T A/G C/T A/G  - 

P. c. sayi  × P. vulpinus, Wabasha County, Minnesota, USA (JF750667) A/G A/G A/T A/G C/T A/G G/C

P. c. sayi  × P. vulpinus, Linn County, Iowa, USA (KY963825) A/G A/G A/T A/G C/T A/G G/C

Fig. 1. A) Pituophis catenifer sayi × Pantherophis vulpinus hybrid 
from Linn County, Iowa. B) Geographic distributions of the parental 
species, Pituophis c. sayi (blue) and Pantherophis vulpinus (yellow) 
in the midwestern United States from Powell et al. (2016. Field Guide 
to Reptiles and Amphibians of Eastern and Central North America, 
4th ed. Houghton Mifflin Harcourt, Boston, Massachusetts. 494 pp.). 
White circles represent the two previously identified P. c. sayi × P. vul-
pinus hybrids identified by LeClere et al. (2012) and the yellow star 
represents the locality of the hybrid snake identified in this study 
(DURC7384). 
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anti-predator mechanisms, defensive behavioral displays have 
yet to be described as a component of the defensive repertoire 
in P. elapoides. Here, I describe a defensive head display in P. el-
apoides that closely resembles the head displays that have been 
described in other New World dipsadine colubrids (e.g., Greene 
1975. Am. Midl. Nat. 93:478–484). 

On 21 July 2017 at 0905 h, I encountered a juvenile P. elapoi-
des (SVL = 163 mm, tail length = 106 mm) on a dirt road near the 
community of Nahá, Municipality of Ocosingo, Chiapas, México 
(16.96527°N, 91.57331°W, WGS 84; 980 m elev.). When first en-
countered, the snake was motionless and had the anterior half of 
its body raised. Its nuchal area was slightly flattened dorsoven-
trally with the neck skin stretched laterally. The snake remained 
still in this posture for a few seconds as I took a photograph of 
the snake (Fig. 1A). The snake then lowered its anterior half and 
moved forward at a slow pace. The snake alternated between dis-
playing and slowly crawling away over the next several seconds 
in response to my periodic movements while taking photographs 
(Fig. 1B–D). When displaying, the snake made a clear attempt 
to repeatedly align its dorsal coloration in the direction of my 
movements, suggesting that this snake was not simply visually 
scanning its environment. The snake continued to perform this 
head display every few seconds in response to my movements 
for close to a minute before it attempted to rapidly flee the road. 
I then captured the snake and provoked it periodically for the 
next 24 h, but I was not able to induce the head display following 
capture.

Although the head display likely represents an antipredator 
strategy, precisely how such a display would deter predation in 
P. elapoides is not certain. The head display is unlikely to repre-
sent a case of behavioral mimicry of Micrurus. The head display 
could never be induced in local Micrurus found in the vicinity; 
moreover, head displays have yet to be documented in Micrurus. 
Although head displays have been widely documented among 
New World dipsadine colubrids (e.g., Greene, op. cit.; Cadle and 
Myers 2003. Am. Mus. Nov. 3409:1–47; Franco et al. 2013. Zoo-
taxa 334:1–7; Angarita-Sierra 2015. Herpetol. Notes 8:339–344), 
another common dipsadine coral snake mimic species found 

in the vicinity that has been documented to readily perform the 
head display elsewhere—the Red Coffee Snake (Ninia sebae)—
rarely performed head displays (only one out of eight N. sebae I 
have encountered expressed head display behavior). 

This head display is also unlikely to mimic the tail display 
of Micrurus. The various ways in which Micrurus have been de-
scribed to display their tails (Greene 1973. J. Herpetol. 7:143–161; 
Greene 1988. In Gans and Huey [eds]. Biology of the Reptilia. Vol 
16, Ecology B, pp. 1–152. Alan R. Liss, New York) is quite different 
from the characteristics of the head display that I observed in 
P. elapoides. Specifically, I never observed the snake to wave its 
head (or its tail) back and forth in the erratic manner frequently 
noted in Micrurus. Given the ephemeral expression of the head 
display and the inability for it to be induced when the snake was 
handled after capture, I speculate that the head display simply 
provides a means for the snake to startle a predator and buy it 
enough time to escape. However, more observations of defensive 
behavior in P. elapoides are needed to both assess the frequency 
at which this head display is expressed and evaluate how such a 
display might thwart capture by predators.

I thank Harry W. Greene for reviewing this note.  
CHRISTOPHER K. AKCALI, University of North Carolina at Chapel Hill, 

Department of Biology, Coker Hall – CB#3280, Chapel Hill, North Carolina 
27599, USA; e-mail: akcali@live.unc.edu.

PTYAS MUCOSA (Indian Ratsnake). DIET and BEHAVIOR. Ptyas 
mucosa is a large, widespread, non-venomous colubrid distrib-
uted from eastern Iran and Turkmenistan to peninsular Malay-
sia, including Sri Lanka, Taiwan, Sumatra, and Java (Das 2010. A 
Field Guide to the Reptiles of South-East Asia. New Holland Pub-
lishers Ltd., London. 376 pp). It inhabits a wide range of both arid 
and wet habitats, including coastal areas, mountains, fields, and 
forests (Auliya 2010. Conservation Status and Impact of Trade on 
the Oriental Rat Snake Ptyas mucosa in Java, Indonesia: A Traf-
fic Southeast Asia Report. TRAFFIC Southeast Asia, Petaling Jaya, 
Selangor, Malaysia. 48 pp.). Ptyas mucosa is commonly seen near 
paddy fields, tall grasses, trees, rat holes, and around urban ar-
eas and villages (Whitaker and Captain 2008. Snakes of India: 
The Field Guide. Draco Books, Tamil Nadu, India. 125 pp.) and is 
known to feed on a wide variety of prey, including amphibians, 
small mammals, birds, invertebrates, fishes, and other reptiles 
(including conspecifics; Whitaker and Captain, op. cit.; Saha and 
Chaudhuri 2017. Herpetol. Rev. 48:681). Juveniles prey on frogs 
and smaller reptiles, and shift to mammalian prey as they grow 
larger (Lim and Lee 1989. Fascinating Snakes of Southeast Asia 
– An Introduction. Tropical Press, Kuala Lumpur, 124 pp.). Am-
phibians (Bufonidae and Ranidae) were the predominant prey of 
P. mucosa in Central Java (Boeadi et al. 1998. Mertensiella 9:99-
104; Sidik 2006. Zoo Indonesia J. Fauna Tropika. 15:121–127). 
Here, we report an instance of nocturnal activity and predation 
by P. mucosa on a Duttaphrynus melanostictus (Asian Common 
Toad). 

On 12 August 2017, in rainy weather at ca. 20:25 h, we 
observed a P. mucosa ca. 2 m in length holding on to an adult D. 
melanostictus beside a mud road near the village of Jangalia in 
South 24 Parganas, West Bengal, India (22.15229°N, 88.27485°E, 
WGS 84; 8 m elev.). The prey was swallowed head first and alive 
over the next ca. 80 mins. After completion of feeding, the P. 
mucosa lay motionless for ca. 5 min before it slowly moved in to 
the paddy field on the side of the road.

P. mucosa is thought to be mostly diurnal (Auliya op. cit.). 
North American ratsnakes (Pantherophis obsoletus complex) are 

Fig 1. Juvenile Pliocercus elapoides performing a defensive head 
display on a dirt road near the community of Nahá, Municipality of 
Ocosingo, Chiapas, México. The snake displayed when initially en-
countered (A) but would alternate between displaying (B, D) and 
crawling (C) in response to movements made by the observer.
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better-studied ecological analogues, and have been shown to 
switch seasonally between diurnal and nocturnal activity (Sperry 
et al. 2013. J. Herpetol. 47:105–111), becoming more active when 
the temperature is optimal, regardless of whether it was light 
and dark (DeGregorio et. al. 2014. Can. J. Zool. 92:229–237). We 
hypothesize that similar behavior may also exist in P. mucosa.

Finally, toads are chemically defended, and although many 
snakes possess mutations that help them resist the toxic effects 
of toad skin secretions, these genes have not yet been sequenced 
in P. mucosa (Mohammadi et al. 2016. Proc. Roy. Soc. B: Biol. Sci. 
283:20162111), despite several records of toads in the diet of 
this species (Mao et al. 2008. Herpetol. Rev. 39:100). Many snake 
species with a generalist diet facultatively consume toads and 
can physiologically resist their toxins (Mohammadi et al. op. cit.).

ANIRBAN CHAUDHURI, Nature Mates-Nature Club, 6/7, Bijoygarh, 
Jadavpur, Kolkata 700032, West Bengal, India (e-mail: abchaudhuri@gmail.
com); ARABINDU SARDAR, Punpua, Jaynagar, 24 Parganas (S) 743372, 
West Bengal, India; SUBHADEEP CHOWDHURY, Krishnachak, Dhurkhali, 
Howrah 711410, West Bengal, India (e-mail: isuvodeep@gmail.com); AR-
PITA DUTTA, 1/211, Jodhpur Park, Kolkata 700068, West Bengal, India (e-
mail: arpi.dut83@gmail.com). 

PYTHON BIVITTATUS (Burmese Python) and GOPHERUS 
POLYPHEMUS (Gopher Tortoise). HABITAT USE, BREEDING 
AGGREGATION, and INTERSPECIFIC INTERACTION. Python 
bivittatus is an invasive species established in southern Florida, 
USA (Snow et al. 2007. In Henderson and Powell [eds.], Biology 
of the Boas and Pythons, pp. 416–438. Eagle Mountain Publish-
ing, Eagle Mountain, Utah). This top predator is responsible for 
negative, ecosystem-level impacts on native prey species (Dor-
cas et al. 2012. PNAS 109:2418–2422; McCleery et al. 2015. Proc. R 
Soc. B. 282:20150120). Python bivittatus in South Asia have been 
observed occupying burrows constructed by other vertebrate 
species (Sharma and Kandel 2016. Ecoprint 22:85–90). Burrow 
use has been noted in Florida (Snow et al. 2010. Southeast. Nat. 
9:403–405), including an instance of a large (44.4 kg) P. bivitta-
tus occupying a Gopherus polyphemus burrow (Metzger 2013. 
Herpetol. Rev. 44:333–334). Here, we report a noteworthy obser-
vation of burrow use by multiple P. bivittatus in southwestern 
Florida and the first record of co-occupancy with G. polyphemus. 

At 1300 h on 4 March 2015, an aggregation of P. bivittatus was 
observed in Rookery Bay National Estuarine Research Reserve, 
(26.02063°N, 81.71081°W; WGS 84), Collier County, Florida, USA. 
The aggregation was in upland coastal scrub, a habitat of dwarf 
woody vegetation (Quercus) and open patches of sand. Seven 
pythons were tightly packed in one G. polyphemus burrow. The 

burrow entrance was 15 cm high × 32 cm wide and descended at 
a downward slope of 30°. The burrow was unbranched, extending 
about 4 m to its terminus about 1 m below the sand surface. A 
single adult female python (SVL = 294 cm/total length = 335 cm; 
34.0 kg) was in the company of six adult males of varying sizes 
(M1: 326/372 cm, 24.5 kg; M2: 270/312 cm, 12.7 kg; M3: 269/310 
cm, 11.7 kg; M4: 241/279 cm, 9.0 kg; M5: 185/212 cm, 3.8 kg; 
M6: 183/205 cm, 3.6 kg; Fig. 1). All six males were nearer to the 
entrance than was the female, which was near the end of the 
burrow. In addition, an adult male G. polyphemus was located at 
the terminus of the burrow. 

Given the timing of P. bivittatus reproductive activity in Flor-
ida (December–April; Smith et al. 2016. Biol. Invasions 18:3239–
3250), we consider this group to be a breeding aggregation. The 
smallest males in the group (212 and 205 cm total length) ap-
peared to be reproductively active based on the presence of large 
turgid testes during necropsies. Smith et al. (2015. IRCF Reptiles 
& Amphibians 22:16–19) previously observed an above-ground 
aggregation of eight P. bivittatus in Florida, but the present re-
port is the first record of such an aggregation in a tortoise burrow 
and the first record of co-occupancy reported between the two 
species. The Florida landscape features two accomplished bur-
rowers, G. polyphemus and Dasypus novemcinctus (Nine-banded 
Armadillo). Much of the seasonally-flooded Greater Everglades 
Ecosystem lacks these macro-burrowers, but both species are 
distributed across the remainder of the state, including western 
Collier County. Given our frequent observations of burrow usage 
by P. bivittatus in Florida (unpubl. obs.), subterranean retreats 
may be favored sites for python reproductive activity. If true, this 
behavioral tendency would have important management impli-
cations. In natural areas of Florida where tortoises and armadil-
los occur, land managers could exploit burrow use by pythons 
during the breeding season (especially January–March; Barto-
szek and Andreadis, pers. obs.) and burrow scopes could be uti-
lized to locate pythons.

Another implication of this behavior is that pythons may 
negatively impact G. polyphemus by competing for resources 
(e.g., burrows). Gopherus polyphemus is listed as threatened by 
the State of Florida. In the present report, given the nearly 100 

Fig. 1. Adult female Python bivittatus and four of six male P. bivittatus 
(inset) recovered from a single Gopherus polyphemus burrow on 4 
March 2015.

Fig. 1. Ptyas musoca feeding on Duttaphrynus melanostictus at night.
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kg of pythons in the tunnel, the adult tortoise was unable to exit, 
and thus possibly impairing thermoregulation. Tortoises could 
also be excluded from entering a burrow, increasing chances of 
predation or exposure to unfavorable weather. Pythons could 
also negatively impact commensal species utilizing burrows.

Burrow use might afford pythons shelter from cold winter 
temperatures. Dorcas et al. (2011. Biol. Invasions 13:793–802) 
found that some pythons in a South Carolina outdoor enclosure 
used artificial subterranean retreats during frigid weather. 
Pythons in southern Florida could survive cold ambient 
temperatures while underground for reproductive activities. For 
regions of Florida north of the current range, this phenomenon 
might need to be incorporated in assessments of climatic 
suitability for sustaining a python population. Therefore, further 
study of burrow use by P. bivittatus is warranted.

IAN A. BARTOSZEK, Conservancy of Southwest Florida, 1495 Smith 
Preserve Way, Naples, Florida 34102, USA (e-mail: ianb@conservancy.org); 
PAUL T. ANDREADIS, Department of Biology, Denison University, Gran-
ville, Ohio 43023, USA (e-mail: nerodia@denison.edu); CAILIN PROKOP-
ERVIN, Conservancy of Southwest Florida, 1495 Smith Preserve Way, 
Naples, Florida 34102, USA; GREG CURRY, Rookery Bay National Estuarine 
Research Reserve, 300 Tower Road, Naples, Florida 34113; ROBERT N. 
REED, U.S. Geological Survey, Fort Collins Science Center, 2150 Centre 
Ave., Bldg. C, Fort Collins, Colorado 80526, USA.

SINOMICRURUS JAPONICUS BOETTGERI (Hai Coral Snake). 
DEFENSIVE BEHAVIOR. Sinomicrurus japonicus boettgeri is 
a small elapid snake that is endemic to several islands of the 
Ryukyu Archipelago, Japan (Kaito et al. 2017. J. Zool. Syst. Evol. 
Res. 55:156–166). Although they rarely bite humans, this species 
often presses the pointed tip of its tail into the hand when caught 
by humans (Fig. 1A). Moreover, individuals are often observed 
to curl their tail when being handled by a human (Takada and 
Ohtani 2011. Keys to the Illustrated Manual of Japanese Reptiles 
and Amphibians in Natural Color. Hokuryukan, Tokyo. 296 pp.). 
In addition to the above behaviors, I have observed a new be-
havior where the snake slowly wags its curled tail. Here, I report 
three observations of tail-curling and wagging displayed by the 
snake.

On 15 May 2014, at 0020 h, I found an adult S. j. boettgeri (total 
length ca. 50 cm) lying on an asphalt road in Oshikawa, Ogimi, 
Okinawa-jima Island, Japan (26.6767°N, 128.1436°E, WGS 84; 284 
m elev.). As I approached the snake with a flashlight, it began to 
quickly crawl away. When I picked the snake up, it pressed the 
tip of its tail against my hand. When I pressed the center of its 
body onto the ground, the snake curled its tail and maintained 
its posture. After pressing the snake for approximately 10 min, 
the snake began to raise the curled tail. I then released the snake 
and subsequently, the snake began wagging its curled tail and 
the posterior part of its body slowly back and forth in the air (Fig. 
1B). When wagging its tail, the snake bent the posterior half of 
the body into an irregular S shape. After wagging the tail several 
times, the snake began to crawl away.

On 21 April 2016, at 0005 h, I found an adult S. j. boettgeri 
(total length ca. 40 cm) in Oku, Kunigami, Okinawa-jima Island, 
Japan (26.8347°N, 128.2755°E, WGS 84; 220 m elev.). The snake 
stayed motionless with its body partially exposed from the litter 
layer on the side of the road. I approached the snake with a 
flashlight, and it began to quickly crawl away. I picked the snake 
up and immediately kept it on the ground. When I held its body, 
the snake exhibited tail-curling behavior and hid its head under 
the fallen leaves. Because the snake did not attempt to escape, I 

released it. The snake slightly lifted its tail and approximately 10 
cm of the posterior part of its body from the ground with its tail 
curled. Then, it raised the curled tail and the posterior part of the 
body upright (Fig. 1C). Immediately after that, the snake began 
to crawl away into the leaf litter.

On 7 August 2017, at 2210 h. I found an adult S. j. boettgeri 
(total length ca. 40 cm) lying on an asphalt road in Iji, Kunigami, 
Okinawa-jima Island, Japan (26.7592°N, 128.2019°E, WGS 84; 
181 m elev.). I approached the snake with a flashlight, and it 
remained stationary. On touching its body with my hand, the 
snake immediately attempted to crawl quickly away. As with the 
previous two observations, when I held the center of the body 
on the ground, it curled its tail and began waving the curled tail 
and the posterior half of its body left and right 2–8 times. The 
snake tried to hide its head either under the body or the litter 
layer, or its head remained still (Fig. 1D). The wagging angle and 
speed were irregular and the snake bent the posterior half of its 
body into an irregular S shape (Fig. 1D). As I released the snake, 
it escaped into the litter, while maintaining the curled tail until 
its body was completely hidden.

The body coloration of S. j. boettgeri has been suggested to 
work cryptically through background matching against avian 
predators (Mochida et al. 2015. Zool. Stud. 54:33). However, the 
tail shows transverse bands of vivid orange or red color compared 
to the body. Conspicuous curling and wagging movements of the 

Fig. 1. Sinomicrurus japonicus boettgeri defensive behaviors: A) 
pressing the pointed tip of its tail into the finger; B) raising the curled 
tail and wagging it back and forth; C) raising the curled tail in the air; 
D) hiding its head and bending the posterior half of the body.
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vividly colored tail might attract a predator’s attention and divert 
it from the head. Further knowledge concerning the ecology and 
predators of S. j. boettgeri should be accumulated.

I am grateful to A. Mori, C. Barnett, and Y. Kojima for their 
comments on the manuscript.
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pan; e-mail: yfa73986@gmail.com.

SISTRURUS CATENATUS (Eastern Massasauga). DEFENSIVE 
BEHAVIOR. Sistrurus catenatus is a small, cryptic rattlesnake 
species endemic to the midwestern United States and south-
ern Canada that is vulnerable to many predators including 
mammals, birds, reptiles, and even amphibians (Gibbons 2017. 
Snakes of the Eastern United States. University of Georgia Press, 

Athens, Georgia. 320 pp.). Sistrurus catenatus is known to display 
a variety of defensive behaviors when threatened, including re-
maining still, fleeing, rattling, coiling up, positioning the neck 
in an S-shaped strike coil, biting, and envenomating would-be 
predators. We observed a defensive behavior previously un-
reported for this species on 14 May 2017 in Crawford County, 
Michigan, USA. Immediately following capture and introduction 
to captivity as part of a radio-telemetry study, an adult male S. 
catenatus (SVL = 51.8 cm; 213.5g) repeatedly inflated its throat 
for several minutes while in a coiled position (Fig. 1). Throat ex-
pansions were short intervals lasting only a few seconds during 
each pump. The snake rattled intermittently during the throat 
inflations, but no other audible sounds accompanied this dis-
play. The morphology of this eastern massasauga also appeared 
unusual in that its throat had loose, pouchy skin that was no-
ticeable even when the snake was at rest and not exhibiting the 
throat expansion behavior. This behavior is decidedly uncom-
mon in this population, as it has not been observed in over 150 
adult S. catenatus captured and studied at this site over the past 
15 years. We could find no documentation of throat inflation in 
eastern massasaugas elsewhere, although some viper species are 
known to behave similarly when threatened (e.g. buccal expan-
sion in Bitis arietans; Young et al. 2001. Copeia. 2001:270–273). 

JILLIAN JOSIMOVICH (e-mail: josijm01@ipfw.edu), MONICA MAT-
THEWS (e-mail: mattmn02@ipfw.edu), BRUCE KINGSBURY, Depart-
ment of Biology, Indiana University-Purdue University Fort Wayne, 2101 
East Coliseum Boulevard, Fort Wayne, Indiana 46805, USA (e-mail: bruce.
kingsbury@ipfw.edu); MICHAEL RAVESI, Camp Grayling Joint Maneuver 
Training Center, Building 100A, Grayling, MI 49739, USA (e-mail: RavesiM@
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THAMNODYNASTES PHOENIX. DIET. Snakes of the genus 
Thamnodynastes are distributed throughout South America, 
from Colombia (Pérez-Santos and Moreno 1989. Boll. Mus. Reg. 
Sci. Nat. 7:1–9) to Argentina (Bellagamba and Veja 1996. Herpe-
tol. Rev. 27:36). These snakes feed on amphibians, reptiles, and 
small mammals (Dorigo et al. 2014. Herpetol. Notes 7:261–264; 
Ruffato and Di-Bernardo 2003. Phyllomedusa 2:27–34; Manza-
nilla and Sánchez 2005. Memor. de la Fund. La Salle de Cien. 
Naturales 161–162:61–75). Thamnodynastes phoenix is found in 

Fig. 1. Adult male Sistrurus catenatus exhibiting a throat inflation 
cycle: A) throat fully deflated (note coil behind throat is visible), B) 
throat partially inflated (note coil is barely visible), C) throat fully in-
flated (note coil is not visible). Arrows indicate the area of the throat 
where the changes in appearance are the most pronounced.  

Fig. 1. Dorsal view of the lizard Tropidurus semitaeniatus, collected 
from the stomach of a Thamnodynastes phoenix.
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northeastern and midwestern Brazil (Bailey et al. 2005. Phyllo-
medusa 4:83–101) in the states of Ceará, Rio Grande do Norte, 
Pernambuco, Bahia, and Minas Gerais (Franco et al., 2017. Sala-
mandra 53:339–350). Its natural history is poorly known. In June 
2017, a female T. phoenix (SVL = 35 cm; 34.31 g) was collected at 
the Geossitio Cachoeira de Missão Velha (7.2222°S, 39.14143°W, 
SAD 69; 248 m elev.), Ceará, Brazil. The specimen was euthanized 
and deposited in the Coleção Herpetológica da Universidade 
Regional do Cariri (CHURCA 13.446). The stomach contained a 
Tropidurus semitaeniatus (Fig. 1; SVL = 70 cm; mass = 11.10 g). 
This is the first report of predation of Tropidurus semitaeniatus 
by T. phoenix, and the first diet record for T. phoenix.

ÉRICA GOMES DA SILVA (e-mail: ericagomesdasilva127@gmail.com), 
CICERO LEONARDO DE MORAIS PINTO, Laboratório de Zoologia/Para-
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de Pós-Graduação em Ciências Biológicas (Zoologia), Laboratório/Coleção 
de Herpetologia, Universidade Federal da Paraíba – UFPB , Cidade Univer-
sitária, Campus I, CEP 58059-900, João Pessoa, Paraíba, Brasil; WALTÉCIO 
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Pimenta, Universidade Regional do Cariri – URCA, Rua Cel. Antônio Luiz, 
1161, CEP 63105-100, Crato, CE, Brazil.

THAMNODYNASTES SERTANEJO. DIET. Thamnodynastes 
sertanejo is a medium-sized dipsadine snake endemic to 
lowlands in the Caatinga biome in northeastern Brazil (Bailey 
et al. 2005. Phyllomedusa 4:83–101; Guedes et al. 2014. Zootaxa 
3863:1–93). As with other Thamnodynastes, it has arboreal habits, 
is nocturnal, and feeds on frogs (Guedes et al., op. cit.). However, 
no specific reports of the diet of T. sertanejo are available in 
the literature. Here we report the first documented event of T. 
sertanejo feeding on frogs in nature.

Around 2100 h on 17 September 2006, an adult female 
T. sertanejo (SVL = 40.1 cm; tail length = 14.8 cm; Fig. 1A) was 
collected alive moving on the ground in a forested area of the 
Santana Range in the municipality of Lagoa Nova, state of Rio 
Grande do Norte, Brazil (6.127872°S, 36.554351°W, SIRGAS-2000; 
600 m elev.). When dissected, its stomach contained an 
Ischnocnema ramagii (Paraíba Robber Frog; Brachycephalidae) 
ingested head first. The prey was found in a moderate stage of 
digestion and had only the head, anterior legs, and one posterior 
leg remaining (Fig. 1B). Ischnocnema ramagii is known to have 
terrestrial habits and occurs in isolated remnants of Atlantic 
Forest in the states of Paraíba, Pernambuco, and Bahia in eastern 
Brazil (Hedges et al. Zootaxa 1737:1–182). Although T. sertanejo 

has been reported to have arboreal habits, the presence of a 
terrestrial frog in its diet indicates that foraging also occurs on 
the ground.

The record provided here is the 13th distribution record of 
T. sertanejo in the Caatinga biome, and the first for the state of 
Rio Grande do Norte. Additionally, it is also the first report of 
occurrence of the frog Ischnocnema ramagii in the state of Rio 
Grande do Norte in a forested remnant inside Caatinga. Both 
snake and frog were deposited in the Herpetological Collection 
“Alphonse Richard Hoge” at the Butantan Institute (IBSP 
80223) and were collected under permission of the Brazilian 
Institute for the Environment and Natural Resources (IBAMA 
02021.000075/2006-71). TBG is funded by FAPESP (2013/04170-
8 and 2014/18837-7).

THAÍS BARRETO GUEDES, Universidade Federal de São Paulo, De-
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THAMNOPHIS PROXIMUS (Western Ribbonsnake). DEFEN-
SIVE BEHAVIOR. Many natricine snakes display behaviors theo-
rized as antipredator mechanisms such as pseudoautotomy, 
which is initiated by rotating the body to force a break when the 
tail is immobilized (Gregory 2016. J. Herpetol. 50:183–195). Tail 
pseudoautotomy has been well documented in Thamnophis 
sirtalis (Fitch 2003. Herpetol. Rev. 34:212). The aforementioned 
species is often found with partial or incomplete tails suggest-
ing successful evasion of predation attempts (Placyk et al. 2005. 
Amphibia-Reptilia 26:353–358.). Similar behavior has also been 
noted in T. butleri and T. sauritus (Willis et al. 1982. Copeia 

Fig. 1. A) Specimen of Thamnodynastes sertanejo (IBSP 80223) col-
lected in the municipality of Lagoa Nova, state of Rio Grande do 
Norte, Brazil. B) Remains of Ischnocnema ramagii removed from the 
stomach of T. sertanejo.

Fig. 1. Radiograph displaying the intervertebral fracture in the tail of 
a juvenile Thamnophis proximus (MZFC-HE 30636). 
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1982:98–101).
On 13 December 2015, we collected two juvenile Thamnophis 

proximus rutiloris near Playa Palancar, on the west coast of 
Cozumel island, Quintana Roo, Mexico (20.35486°N, 87.02282°W, 
WGS 84; 5 m elev.). Both individuals were active above ground 
in mangrove forest adjacent to a developed parking lot. The 
specimens were deposited in the herpetological collection 
of the Museo de Zoología “Alfonso L. Herrera,” Facultad de 
Ciencias, Universidad Nacional Autónoma de México, México 
(MZFC-HE 30635–30636). One of the two snakes exhibited tail 
pseudoautotomy after minor pressure was applied immediately 
behind the vent during capture. The specimen’s tail detached, 
fell to the ground, and continued to writhe. The intervertebral 
break was captured in an x-ray (Fig. 1). To our knowledge, this 
is the first record of the species exhibiting deliberate tail loss 
in response to a perceived predation attempt (Rossman et al. 
1996. The Garter Snakes: Evolution and Ecology. University of 
Oklahoma Press, Norman, Oklahoma. 332 pp.). Fieldwork was 
conducted under the authority of collecting permit FAUT 0243 
issued to Uri O. García-Vázquez by the Secretaría de Medio 
Ambiente y Recursos Naturales.
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THAMNOPHIS RUFIPUNCTATUS (Narrow-headed Garter-
snake). SHARED REFUGE. Congregation by Thamnophis spe-
cies that share communal hibernacula and sometimes congre-
gate during breeding events, such as T. radix (Plains Gartersnake) 
and T. sirtalis (Common Gartersnake; Shine et al. 2001. Copeia. 
2001:82–91; Shine et al. 2004. Can. J. Zool. 82:1091–1098), is well 
known. However, non-breeding aggregations of gartersnakes 
during the active season are sparsely documented. Seasonal 
feeding congregations have been observed in T. eques (Northern 
Mexican Gartersnake) when prey reach high densities in isolated 
pools (d’Orgeix et al. 2013. Herpetol. Rev. 44:213–215), but fur-
ther assessment of active season aggregation and shared refuge 
behavior in Thamnophis and other snakes is warranted to better 
understand how seasonality may influence activity and behav-
ioral ecology of ectotherms.

The semi-aquatic Thamnophis rufipunctatus is endemic to 
cool-water high elevation streams in the Mogollon Rim region of 
Arizona and western New Mexico (Wood et al. 2011. Mol. Ecol. 
20:3856–3878). This species is specialized for riparian stream riffle 
habitat (Hibbitts et al. 2009. Southwest Nat. 54:461–467), with 
small home ranges seldom exceeding 2 ha (Nowak 2006. Final 
Report to Arizona Game and Fish Department IIAPM Division). 
The active season of T. rufipunctatus ranges from March to 
November, and offspring have been reported from June–August 
(Nowak 2006 op. cit.; Hibbitts et al. 2009 op. cit.). In Arizona, 
neonates are typically observed in July and August (SL, pers. obs.).

During a visual encounter survey on 16 May 2017 at 1445 

h, we uncovered three T. rufipunctatus underneath a single flat 
rock (width = ca. 40 cm) on a northwest facing slope within 
5 m of Canyon Creek in Payson, Gila County, Arizona, USA 
(34.2408°N, 110.7879°W, NAD83; 1893 m elev.). The snakes were 
cool to the touch and easily captured by hand (Fig. 1). At the time 
of capture, the sky was overcast (T

A
 = 13.2°C; relative humidity = 

42.2%; mean wind speed = 0.8 m/s), but it had hailed and rained 
earlier that morning (ca. 0800 h). The substrate and surrounding 
microhabitat was mostly barren rock with scant low vegetation 
at a bend in the creek (Fig. 2). Adjacent (ca. < 10 m) to this 
streamside bedrock formation was Pinus ponderosa (Ponderosa 
Pine), which provided only sparse overhead canopy cover to the 
snake locality. The aggregation included one adult male (SVL= 
48.0 cm; tail length = 15.8 cm; 57.5 g), an immature female (SVL = 
41.2 cm; tail length = 11.4 cm; 34.5 g), and one male juvenile (SVL 
= 24.5 cm; tail length = 7.7 cm; 8.5 g). 

There is little information about daily refuge congregation 

Fig. 2. Canyon Creek (Arizona) habitat where three T. rufipunctatus 
co-occurred underneath the same flat rock. The yellow arrow depicts 
the site of capture and the inset shows microhabitat underneath the 
rock.

Fig. 1. S. Lashway holding three Thamnophis rufipunctatus captured 
during a VES survey. An adult (male), subadult (female), and one ne-
onate (male) were discovered underneath the same rock. 
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behaviors in the active season for this species in the wild, but 
an ex situ conservation breeding population of T. rufipunctatus 
at the Phoenix Zoo exhibits such behaviors (Wells and Blais, 
unpubl. data). We have seen several T. rufipunctatus aggregate 
in the same shelters at various times despite several unoccupied 
options being available to them in the ex situ enclosure (BRB, 
pers. obs.). Moreover, the rocky habitat type in which we found 
the in-situ snakes appears to provide an important active season 
refuge where snakes may share rocks or congregate more loosely 
under neighboring rocks. This specific rocky bend in Canyon 
Creek appears to be an important refuge site because on 25 July 
2017 we observed two adult male T. rufipunctatus under separate 
rocks near our May observation.

The small size of the juvenile snake so early in the active 
season could represent a low growth rate during the first year 
due to the limitations on post-birth, pre-brumation resources by 
neonates living at high elevations in a cool climate. Alternatively, 
our May juvenile observation could suggest that birthing events 
can occur outside of the previously observed July or August 
time period for this species (Nowak 2006, op. cit.; Hibbitts et al. 
2009, op. cit). Similarly, Goldberg (2003 Herpetol. Rev. 34:158) 
found intrapopulation variation in reproductive cycling for T. 
unilabialis (formerly T. rufipunctatus unilabialis; see Wood et al. 
2011, op. cit.). Further investigation into T. rufipunctatus ecology 
and life history is warranted. 

We are thankful to A. M. Durso and J. D. Willson, as well as 
Arizona Game and Fish Department, specifically T. R. Jones and 
M. J. Ryan, for helpful comments in this manuscript.

BRIAN R. BLAIS, School of Natural Resources and the Environment, 
University of Arizona, 1064 E. Lowell St. Tucson, Arizona 85721, USA (e-
mail: opheodrys1@gmail.com); SHARON LASHWAY, Arizona Game and 
Fish Department, Mesa, Arizona, 85207, USA (e-mail: slashway@azgfd.gov). 

THAMNOPHIS SIRTALIS FITCHI (Valley Gartersnake). COL-
ORATION. During surveys for Thamnophis gigas (Giant Garter-
snake), I observed an adult T. sirtalis fitchi with unusual color-
ation—a yellow-cream background color with some typical red 
coloration laterally, but with very minimal amounts of the dark 
slate-black (along the sides of the yellow dorsal stripe and on 
top of the head) that normally predominates in this subspecies 
(Fig. 1; LACM [Natural History Museum of Los Angeles County] 
PC 2339, photo voucher). The snake was captured in a modified 
minnow trap on 21 May 2017, in Sutter County, Sacramento Val-
ley, California, USA. Prior to this capture, our survey crew made 
two sightings of similarly marked T. s. fitchi at the same field lo-
cation, and another snake with similar markings was captured 
at a nearby field location on 13 May 2016 (LACM PC 2341, photo 
voucher).

The three subspecies of T. sirtalis in California exhibit a 
wide range of color variation: T. s. tetrataenia (San Francisco 
Gartersnake) has well defined longitudinal stripes in blue 
and red; T. s. infernalis (California Red-sided Gartersnake) 
has pronounced checkered red sides (with red extending onto 
the head) and a dorsal stripe of yellow, and T. s. fitchi has less 
conspicuous lateral red coloration and also a dorsal yellow 
stripe. All of these subspecies have a dark background color of 
olive, slate, or black. Widespread in its range in North America, T. 
sirtalis in all of its subspecies shows remarkable color and pattern 
variation (Fitch 1980. Cat. Am. Amphib. Rept. 270.1–270.4; 
Rossman et al. 1996. The Garter Snakes: Evolution and Ecology. 
University of Oklahoma Press, Norman. 332 pp.) Likewise, 
even within populations of the same subspecies, T. sirtalis is 

capable of extreme color variation. Chromatic aberrations are 
not uncommon in T. sirtalis, with the most frequently reported 
observations being melanistic individuals (Bittner et al. 2002. 
Copeia 2002:477–482; Mooi et al. 2011. Copeia 2011:187–200; 
Shine et al. 2003. Herpetologica 59:333–339) and, much less often, 
albino or leucistic individuals (Stephenson and Drace 2014. 
Herpetol. Rev. 45:569–577). There have even been encounters 
with melanistic T. s. fitchi (http://www.californiaherps.com/
snakes/pages/t.s.fitchi.html). The aberrant individual I found is 
a color aberration that to the best of my knowledge has not been 
recorded for T. s. fitchi.

ALEXANDRIA M. FULTON, U.S. Geological Survey, Western Ecological 
Research Center, 800 Business Park Drive, Suite D, Dixon, California 95620, 
USA; e-mail: afulton@usgs.gov.

THAMNOPHIS SIRTALIS PALLIDULUS (Maritime Garter-
snake). REPRODUCTION / NEONATE SIZE. Thamnophis sirtalis 
may consist of several independently evolving lineages, includ-
ing a clade centered in Maritime Canada (Crother 2017. Scien-
tific and Standard English Names of Amphibians and Reptiles 
of North America North of Mexico, with Comments Regarding 
Confidence in Our Understanding, SSAR Herpetol. Circ. 43. 102 
pp.). DeGraaf and Rudis (1983. Amphibians and Reptiles of New 
England: Habitats and Natural History. University of Massachu-
setts Press, Amherst. 85 pp.) note that there is little information 
on the life history of T. s. pallidulus, although there are more data 
on offspring size for T. sirtalis than for any other snake (Rossman 
et al. 1996. The Garter Snakes: Evolution and Ecology. University 
of Oklahoma Press, Norman. 332 pp.). Embryo counts from 50 
Nova Scotia T. s. pallidulus indicate 6–40 young (mean = 15.9) 
born early August to about mid-September (Gilhen 1984. Am-
phibians and Reptiles of Nova Scotia. Nova Scotia Museum, Hali-
fax. 162 pp.). Gregory and Larsen (1993. Copeia 1993:946–958) 
report a mean litter size of 23 and a mean neonate snout–vent 
length (SVL) of 130.42 mm based on 4 litters from Kejimkujik, 
Nova Scotia. Lacking from their Canada-wide dataset is informa-
tion on neonate mass for T. s. pallidulus. 

While conducting herpetological surveys in the Nepisiguit 
Protected Natural Area (PNA), FWS captured a 501 mm SVL 
(total length = 622 mm/42.6 g post-parturition) female T. s. 
pallidulus on 18 August 2016 at Popple Depot, Northumberland 
County, New Brunswick (47.39649°N, 66.51463°W, WSG 84; 
251 m elev.). Three young were born live on route to the field 
lab, with an additional 15 young born overnight. Female 

Fig. 1. Adult Thamnophis sirtalis fitchi from Sacramento Valley, Sut-
ter County, California, USA, displaying unusual coloration. 
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and neonates are deposited in the New Brunswick Museum 
(NBM 011791, 011793–011810). Among the neonates were six 
stillborns, including the smallest individual missing an eye 
and with twisting of the vertebral column. Live borns ranged 
from 99.53–118.31 (mean = 110.6) mm SVL and 0.7–1.1 (mean 
= 0.90) g body weight (N = 12). Stillborns ranged from 81.03–
105.18 (mean = 93.5) mm SVL and 0.7–0.9 (mean = 0.78) g 
(N = 6). Stillborn young appear to be a common feature of T. 
sirtalis litters. Gregory and Larsen (op. cit.) found that 49% of 
162 captive-born litters included some stillborn neonates. 
Significant variation in litter and neonate size have been 
observed among Canadian populations of T. sirtalis, with 
those in eastern Canada producing smaller young and larger 
litters for females of a given size. Gregory and Larsen (op. cit.) 
hypothesize that reproductive traits differ genetically among 
populations of T. sirtalis, however features of the environment, 
including food and climate, also influence such traits. We found 
T. s. pallidulus uncommon in the Nepisiguit PNA, where cover 
is dense, second-growth, conifer-dominated forest offering 
few basking opportunities; standing water that might support 
abundant food for T. s. pallidulus was rare. Gregory and Larsen 
(op. cit.) report mean neonate body masses for T. sirtalis 
ranging from 1.66–3.00 g, with the mean body mass of 0.90 g 
reported here appearing to be the lowest on record for live born 
T. sirtalis neonates. While this fits a trend toward lower neonate 
body mass (and SVL) in eastern populations of T. sirtalis, it may 
also be the outcome of sub-optimal habitat in the Nepisiguit 
PNA. Neonate body masses for 10 T. s. pallidulus litters from 
mid-coastal Waldo County, Maine (1.22–1.99 [mean = 1.54] g; 
SVL 127–147 [mean = 136 mm] mm; J. D. Willson, pers. comm.), 
likewise fit the trend toward lower neonate body mass in the 
east, but also suggest the influence of marginal conditions in 
the Nepisiguit PNA. Further data on neonate body mass should 
be helpful in better understanding the relative contributions 
of genetic versus environmental factors to offspring size and 
fitness in T. s. pallidulus. 

Funding in support of biodiversity surveys in the Nepisiguit 
PNA was provided to the BiotaNB program by the New Brunswick 
Environmental Trust Fund, New Brunswick Wildlife Trust Fund 
and New Brunswick Department of Natural Resources. We thank 
J. D. Willson for so generously allowing us to include his Maine 
data for T. s. pallidulus.
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TRACHYBOA BOULENGERI. DIET. Trachyboa boulengeri is a 
poorly known member of the Tropidophiidae that inhabits ev-
ergreen lowland forests from the Chocó region of extreme east-
ern Panama through Pacific Colombia to Ecuador (Peters 1960. 
Bull. Mus. Comp. Zool. 122:490–541; Stimson 1969. Liste der 
rezenten Amphiben und Reptilen. Lief 89, Boidae. Verlag Wal-
ter de Gruyter, Berlin; McDiarmid et al. 1999. Snake Species of 
the World: A Taxonomic and Geographic Reference, Volume 1. 
The Herpetologists’ League, Washington, D.C. 511 pp.; MECN 
2009. Guía de Campo de los Pequeños Vertebrados del Distrito 
Metropolitano de Quito. Imprenta Editcar, Quito. 89 pp.; Orte-
ga-Andrade et al. 2010. Check List 6:119–154). Observations re-
porting its diet in captivity include frogs and tadpoles (genera 

Pristimantis, Rhinella, and Gastrotheca), and fish (Lehmann 
1974. Salamandra 6:32–42; Arbeláez-Ortiz, pers. comm.; Barra-
gan-Paladines, pers. comm.), but we have not been able to locate 
any records of feeding in the wild. 

On 8 June 2017, we encountered a sub-adult T. boulengeri in 
a temporary pond along a small stream in Canandé, Esmeraldas 
Province, Ecuador (0.52993°N, 79.03541°W, WGS 84; 594 m elev.). 
The snake had its head and ca. 4 cm of its body underwater. 
We subsequently noticed a catfish belonging to the family 
Astroblebidae in the same pool, and coaxed the catfish to swim 
closer to the snake, whereupon the snake immediately seized 
and constricted the fish (Fig. 1). We observed the constriction 
process for ca. 30 min, after which the snake released the fish 
without having killed it, similar to the observation reported by 
Lehmann (op. cit.). Thus, we presume that coiling around this 
type of prey serves more to control it, rather than kill it, similar 
to the method used by other aquatic snakes such as Acrochordus 
and Regina (QD, unpubl. data).

At the same locality, on 21 February 2016, during a drizzly 
night at 2130 h, we observed a subadult T. boulengeri in damp 
leaf litter along a permanent pond in primary forest. The snake 
was feeding on a juvenile leptodactylid frog, Leptodactylus 
melanonotus.

Over the last several years we have observed 23 individuals of 
T. boulengeri, of which eight were displaying “fishing” behavior 
(Fig. 2). These observations suggest that fish probably are an 

Fig. 2. Trachyboa boulengeri exhibiting fishing behavior along a 
stream.

Fig. 1. Trachyboa boulengeri feeding in a temporary pond on a catfish 
(Astroblebidae). 
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important part of the diet in some populations of T. boulengeri.
QUETZAL DWYER, Parque Reptilandia, 3 km sur de la iglesia de Plata-

nillo de Perez Zeledon, San Jose Costa Rica (e-mail: reptilandia.cr@gmail.
com); ALEJANDRO ARTEAGA, Tropical Herping, del los Shyris N 34–134, 
Edificio Pablo Picasso, Quito 170135, Ecuador (e-mail: alejandro@tropical-
herping.com); CÉSAR L. BARRIO-AMORÓS, Doc Frog Expeditions, Uvita, 
Costa Ballena, Costa Rica (e-mail: cesarlba@yahoo.com); ARI FLAGLE, Fort 
Worth Zoological Park, 1989 Colonial Parkway Fort Worth, Texas 76118, 
USA (e-mail: boelens79@yahoo.com).

TROPIDODIPSAS SARTORII. ABERRANT PATTERN. Tropido-
dipsas sartorii is a medium-sized (to 86 cm total length) dipsa-
did snake that ranges from northeastern Mexico to Nicaragua 
(Köhler 2008. Reptiles of Central America, 2nd ed. Herpeton 
Verlag, Offenbach. 400 pp.). The color pattern is variable and is 
characterized by cream, yellow, or red-orange rings on a black 
background (Kofron 1988. Amphibia-Reptilia 9:145–168). On 24 
June 2017, at 2130 h, we encountered a subadult (total length 
ca. 43 cm) T. sartorii with an atypical color pattern (Fig. 1). In-
stead of narrow rings, the red bands were elongated, and some 
of these were joined laterally. The snake was found ca. 122 km 
ESE of Mérida, Municipio de Kaua, Yucatán, Mexico (20.64023°N, 
88.48921°W, WGS 84; 32 m elev.). Tropidodipsas sartorii is a pre-
sumed coralsnake mimic (Torre-Loranca et al. 2006. Acta Zool. 
Mex. 22:11–22), and this individual was found in an area where 
the sympatric coralsnake (Micrurus diastema) displays consider-
able pattern variation (Blaney and Blaney 1979. Herpetologica 
35:276–278; Campbell and Lamar 2004. The Venomous Rep-
tiles of the Western Hemisphere. 2 vols. Comstock Publishing 

Associates, Ithaca, New York. 870 + 28 pp. [see plates 59–78]).
We thank Jonathan Campbell for helpful comments on a 

draft of this note.
MATT CAGE, Thornton, Colorado, USA (e-mail: cages2000@msn.com); 

SHAUN VOUGHT and JENI VOUGHT, Salina, Utah, USA; JASON NEL-
SON, Springville, Utah, USA.

Fig. 1. Subadult Tropidodipsas sartorii from Yucatán, Mexico, with 
aberrant pattern. 
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