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CAUDATA — SALAMANDERS

DESMOGNATHUS QUADRAMACULATUS (Black-bellied Sala-
mander). DIET. Desmognathus quadramaculatus (Plethod-
ontidae) is found in mountainous regions from southern West 
Virginia south to northern Georgia (Petranka 1998. Salamanders 
of the United States and Canada, pp. 282–287. Smithsonian In-
stitution Press, Washington, DC, 587 pp.). Herein I report on the 
inclusion of yellow jacket wasps (Vespula sp.) in the diet of a wild 
D. quadramaculatus.

 At ~0840 h, on 25 October 2012, I observed a young adult 
D. quadramaculatus after turning a stone in a small first-order 
stream in Rich Mountain Wildlife Management Area, Gilmer 
Co., Georgia, USA (34.77847°N, 84.30125°W, datum WGS84; elev. 
681 m). Upon capture, the specimen regurgitated its stomach 
contents, which included the partial remains of at least two 
yellow jacket wasps (Vespula sp.; Fig. 1). Hymenopterans and 
“aerial prey” have been documented in dietary studies of D. 
quadramaculatus (Martof and Scott 1957. Ecology 38:494–501; 
Davic 1991. J. Herpetol. 25:108–111). However, no predation 
on Vespula has been previously reported and to my knowledge 
this is the first documentation of this genus in the diet of D. 
quadramaculatus. Of further interest is that the salamander 
showed no obvious symptoms or injuries related to anti-
predatory wasp stings.

Editorial assistance provided by J. R. Mendelson, III, and 
wasp identification confirmed by M. Goodisman. 

ROBERT L. HILL, Department of Herpetology, Zoo Atlanta, Atlanta, 
Georgia 30315, USA; e-mail: rhill@zooatlanta.org.

NECTURUS MACULOSUS (Mudpuppy). DIET. Our surveys for 
Necturus maculosus (see below; Cochran and Borash 2014. Her-
petol. Rev. 45:301–302) provided data on diet in a region where 
little information is available. Mudpuppies were collected by 
backpack electrofishing (pulsed DC) at three locations in tribu-
taries of the Mississippi River in Minnesota, USA: Salem Creek, 
Dodge Co., 14 May 2009 (N = 5; mean total length = 24.5 cm); 
Upper Iowa River downstream, Fillmore Co., 07 April 2009 (N = 1; 
total length = 29 cm); Upper Iowa River upstream, Fillmore Co., 
02 June 2009 (N = 1; total length = 17.4 cm). For precise locations 
of these sites, see Cochran and Borash 2014 (op. cit.) Gut con-
tents were obtained by gastric lavage with a plastic squirt bottle, 
and, in one case, from a fecal pellet released by a specimen held 
overnight. 

Based on previous reports (e.g., Harris 1959. Field and 
Laboratory 27:105–111; Cochran and Lyons 1985. Herpetol. Rev. 
16:53), it was not surprising that six of seven mudpuppies had 
eaten aquatic insects (Table 1). However, all five Mudpuppies 
from Salem Creek had eaten Green Frog (Lithobates clamitans) 
tadpoles, and one contained an earthworm and a slug on a 
day when a recent rain had washed many of both taxa into the 
stream. One 25-cm Mudpuppy from Salem Creek contained a 
46-mm Rainbow Darter (Etheostoma caeruleum), and another 
contained small ctenoid fish scales that were most likely from a 
darter. The freshness of the darter raised the possibility that it 
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Fig. 1. Desmognathus quadramaculatus with regurgitated remains of 
Vespula sp.
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taBle 1. Prey items recovered from Mudpuppies (Necturus maculo-
sus). The total number of prey of each type is indicated, along with 
the fraction of stomachs in which each prey type occurred and the 
lengths of individual prey items that were relatively intact. * = from 
walking legs.

Prey type Number Frequency  Prey length
   (mm)

Earthworm 1 1/7 84

Slug 1 1/7 13

Crayfish 2 claws* 1/7 

Heptageneid mayfly nymphs 13+ 4/7 5,9,10

Caddisfly larval cases 2 2/7 

Tipulid cranefly larva 1 1/7 36

Chironomid midge larvae 4 2/7 5,6

Arthropod fragments N/A 1/7 

Rainbow Darter  1 1/7 46

Ctenoid fish scales (darter?) 6 2/7 

Green Frog tadpoles 7 5/7 25,45
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had been eaten in the collecting bucket; however, Mudpuppies 
are known to feed at least occasionally on fish (Thomas et al. 
2007. Herpetol. Rev. 38:433–434, and references therein).

We thank Melissa Markert, Cassandra Hulett, and Rebecca 
Snyder for assistance in the field. Liz Harper of the Minnesota 
Department of Natural Resources facilitated our Mudpuppy 
survey, which was funded by a contract from that organization.

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

NECTURUS MACULOSUS (Mudpuppy). HABITAT. Our surveys 
of streams in southeastern Minnesota, USA in 2009 provided 
data on distribution and habitat of Necturus maculosus in a re-
gion where little information is available. Mudpuppies were col-
lected by backpack electrofishing (pulsed DC) in several drain-
ages tributary to the Mississippi River (Table 1). Habitat data for 
most stream reaches where Mudpuppies were captured were ob-
tained at equally-spaced intervals along a series of 10 randomly 
selected transects across the stream. Current velocity in the wa-
ter column (0.6 × depth) and at the bottom was measured when 
possible with an Owen River Hydroprop. Substrate within a 30-
cm radius of each point was categorized by visual estimation of 

percentage composition of bedrock, boulder (> 30 cm), large 
cobble (15–30 cm), small cobble (2.5–15 cm), gravel (0.2–2.5 cm), 
sand (< 0.2 cm), silt (suspendable sediment), and “other” (usu-
ally organic debris). Single measurements of temperature, dis-
solved oxygen, and specific conductance were obtained at most 
stream reaches.

Stream reaches with Mudpuppies were relatively large in 
comparison to streams without Mudpuppies. They tended to be 
relatively wide and to be dominated by coarse, hard substrate 
(Table 1). They usually were dominated by riffles and runs 
and were well oxygenated. Within each stream reach where 
Mudpuppies occurred, the actual sites of collection tended to be 
within runs in areas where slab rock was present, often exposed 
as shelving outcrops along the bank margins. Electrofishing was 
not efficient at pulling Mudpuppies from beneath the cover of 
large rock slabs; we sampled the North Branch Root River site 
five times before collecting a Mudpuppy.

During surveys in 2009, we sampled 25 sites on 17 streams, 
and during similar sampling in 2008, we sampled 53 sites on 30 
streams. We did not find Mudpuppies in any of the 22 coldwater 
trout streams we sampled. Fish species collected at each of 
the sites with Mudpuppies are typical of cool- or warm-water 
streams: Common Shiner (Notropis cornutus), stoneroller 

taBle 1. Habitat data for stream reaches where Mudpuppies (Necturus maculosus) were collected in 2009. Number of measurements is 
indicated in parentheses after each mean, and for some measurements ranges are also provided. At the North Branch Root River, a single 
transect was established at the site of Mudpuppy capture.

Stream Salem Creek Upper Iowa River,  Upper Iowa River,  North Branch
  downstream upstream Root River

County Dodge Fillmore Fillmore Olmsted

Coordinates (datum WGS 84) 43.96550°N 43.50370°N 43.50160°N 43.92280°N

 92.73780°W  92.11480°W 92.14080°W 92.36510°W

Date 14 May 07 April 02 June 01 October

Total Lengths (cm) 18,25,25.5,26,28 29 10.9,11.6,17.4 9.5

Habitat Date 18 May 19 May 6 June 1 October

Reach Length (m) 300 120 300 –

Width (m) 10.5 (10) 29.7 (10) 27.3 (10) 14.7 (1)
 7.9–16.0 23.9–34.5 23.1–29.2  

Depth (cm) 29 (30) 37 (44) 35 (47) 19 (4)
 4–63 0–82 7–52 3–27

Current Speed (m/sec) 0.20 (23) 0.43 (41) 0.52 (47)
 0.05–0.52 0.07–0.84 0.30–0.95 

Bottom Current Speed (m/s) 0.14 (25) 0.21 (41) 0.36 (48)
 0.05–0.49 0.07–0.41 0.09–0.63 

Dissolved Oxygen (mg/l) 14.2 13.3  

Specific Conductance (μS/cm) 501 440  544

Temperature (°C) 13.3 20.5  12.5

% Bedrock 21.2 (29) 0.0 (44) 0.0 (48) 0.0 (4)

% Boulder 21.2 (29) 0.0 (44) 5.7 (48) 22.5 (4)

% Large Cobble 16.4 (29) 8.8 (44) 17.3 (48) 23.8 (4)

% Small Cobble 6.4 (29) 20.1 (44) 20.8 (48) 28.8 (4)

% Gravel 4.3 (29) 34.4 (44) 23.6 (48) 0.0 (4)

% Sand 8.1 (29) 27.3 (44) 28.6 (48) 22.5 (4)

% Silt 9.5 (29) 7.4 (44) 2.3 (48) 1.3 (4)

% Other 13.6 (29) 2.5 (44) 1.1 (48) 1.3 (4)
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(Campostoma spp.), Hornyhead Chub (Nocomis biguttatus), 
Bluntnose Minnow (Pimephales notatus), White Sucker 
(Catostomus commersoni), Rock Bass (Ambloplites rupestris), 
and Johnny (Etheostoma nigrum), Rainbow (E. caeruleum), and 
Fantail Darters (E. flabellare). Stonecats (Noturus flavus) were 
found with Mudpuppies at all but one of the Upper Iowa River 
sites; like the Mudpuppy, this species is strongly associated with 
rock slabs or boulders.

 We thank Melissa Markert, Cassandra Hulett, and Rebecca 
Snyder for assistance in the field. Liz Harper of the Minnesota 
Department of Natural Resources facilitated our Mudpuppy 
survey, which was funded by a contract from that organization.

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

PLETHODON CHATTAHOOCHEE (Chattahoochee Slimy Sala-
mander). PREDATION. Relatively few instances of predation 
upon members of the Plethodon glutinosus complex have been 
reported. To our knowledge, predation by Thamnophis sirtalis 
(Common Gartersnake) has been reported for P. cylindraceus 
(Uhler et al. 1939. Trans. Am. Wildl. Conf. 4:605–622), P. albagula 
(Konvalinka and Trauth 2003. Herpetol. Rev. 34:378), and P. gluti-
nosus (McCoard 2008. Unpubl. MS Thesis. Marshall University). 
Here, we report the first documented instance of predation of P. 
chattahoochee by T. sirtalis. At approximately 1400 h on 13 April 
2013, we encountered a small adult T. sirtalis swallowing the last 
few inches of the tail of an adult P. chattahoochee in Fannin Co., 
Georgia, USA (34.73923°N, 84.141092°W, datum: WGS 84). Upon 
being discovered, the snake rapidly swallowed the remainder 
of the salamander and crawled away (Fig. 1). Soil and leaf litter 
were stuck to the face and snout of the snake presumably due to 
the defensive skin secretions produced by the salamander.

TODD W. PIERSON (e-mail: twpierso@uga.edu), ELIJAH C. WHITE (e-
mail: eliwhite@uga.edu), and MALAVIKA RAJEEV (e-mail: mrajeev@uga.
edu), Odum School of Ecology, University of Georgia, Athens GA, 30602, 
USA. 

SIREN LACERTINA (Greater Siren). HABITAT. Typically, Si-
ren lacertina is associated with permanent or semi-permanent 
freshwater marshes, rivers, lakes and other freshwater bodies 

throughout the southeastern United States (Petranka 1998. Sala-
manders of the United States and Canada. Smithsonian Books, 
Washington, DC. 587 pp.). Though some salamanders have dis-
played salt tolerance, including Siren lacertina (Neill 1958. Bull. 
Mar. Sci. Gulf Caribb. 8:1–96) and the closely related S. interme-
dia (Asquith and Altig 1986. Comp. Biochem. Physiol. 84:683–
685), observations of estuarine water habitat usage by caudates 
is rare in the literature. 

On 04 May 2013, while conducting aquatic surveys using 
standard aquatic funnel traps in Everglades National Park, Dade 
Co., Florida, USA, two S. lacertina were trapped at a sampling 
site directly adjacent the Main Park Rd near the Hell’s Bay 
canoe trail launch (25.232367°N, 80.823283°W; datum WGS 84). 
The habitat was a monoculture of Red Mangrove (Rhizophora 
mangle), and salinity was measured with a refractometer (Cole-
Parmer RHS-10/ATC). Salinity at the time of capture was 4 ‰, 
indicative of the oligohaline mixing of upper estuaries typical in 
the southern Everglades (Davis et al. 2005. Wetlands 25:832–842). 
Specimens were photographed, but not vouchered due to permit 
constraints. This represents the first documented instance 
of mangrove swamp habitat usage and one of only two (Neill, 
op. cit.) known instances of tolerance of saline conditions by S. 
lacertina. Red mangrove provides a highly structured habitat 
that S. lacertina may prefer given its well-known preference for 
such microhabitats (Petranka, op. cit.).

This work was conducted under Everglades National Park 
Permit #EVER0013 and partially funded by a Palm Beach Atlantic 
University Quality Initiative Grant.

HANNAH BOSS, THOMAS CHESNES, Department of Biology, Palm 
Beach Atlantic University, West Palm Beach, Florida 33401, USA; JOSHUA 
D. HOLBROOK, Department of Biological Sciences, Florida Atlantic Uni-
versity, Davie, Florida 33314, USA (e-mail: JHolbro8@fau.edu).

TRITURUS IVANBURESCHI (Buresch’s Crested Newt). DEFEN-
SIVE BEHAVIOR. Defensive behaviors of salamanders have been 
well reviewed (Brodie et al. 1974. Herpetologica 30:79–85; Brodie 
1977. Copeia 1977:523–535). Triturus ivanbureschi is a member 
of the T. karelinii group (Salamandridae), which is distributed 
over the south-eastern Balkan Peninsula, covering most of Bul-
garia, eastern parts of Greece, eastern Republic of Macedonia, 
Serbia, European and Asian Turkey (western parts up to ca. 300 
km inland; Wielstra et al. 2013. Zootaxa 3682:441–453). To date, 
the defensive behavior of this species has not been described. 

On 5 April 2005, one of us (PB) found and photographed 
a subadult specimen of T. ivanbureschi near Primorsko in 
southeastern Bulgaria (42.31435°N, 27.75773°E, datum WGS 
84; elev. 103 m). The specimen was found under a stone 
together with a specimen of the snake Malpolon insignitus. The 
salamander coiled its tail and upper part of the body while was 
being handled. After releasing it on the ground, the salamander 
remained in the same position, then it also crooked its front 
and back finger tips, closed its eyes, lifted up the back part of its 
body above ground at which time we observed the aposematic 
coloration on the ventral part of its body (Fig. 1A, B). It remained 
in this position for two minutes and after that it returned to its 
normal position.

We observed three of the basic antipredator behaviors typical 
of salamandrids: defensive posture, immobility, and presentation 
of ventral aposematic coloration (Brodie et al. 1974, op. cit.; Brodie 
1977, op. cit.; Grillitsch 1983. Salamandra 20:61–63; Marco and 
Leguía 2001. Rev. Esp. Herpetol. 15:5–11). By exposing brightly 
colored parts of the body, individuals warn (or possibly confuse, 

Fig. 1. Thamnophis sirtalis swallowing Plethodon chattahoochee, 
showing debris stuck to the face of the snake. 
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see Batesian mimicry) their potential predators about noxious 
or toxic skin secretions, which is well known in many species of 
amphibians (cf. Brodie et al. 1974, op. cit.; Brodie 1977, op. cit.; 
Toledo et al. 2011, op. cit.). In addition, by coiling in an immobile 
position, the salamander probably hampers recognition as prey 
by a snake, bird, or mammal predator. 

DANIEL JABLONSKI, Department of Zoology, Comenius University in 
Bratislava, Mlynská dolina B-1, 842 15, Bratislava, Slovakia (e-mail: daniel.
jablonski@balcanica.cz); PETR BALEJ, Zdeňka Bára 114/4, 700 30 Ostrava, 
Czech Republic.

ANURA — FROGS

ANAXYRUS BOREAS (Western Toad). PREDATION. Unpalat-
ability to predators is a well-documented defense mechanism 
found in several families of amphibians (Peterson and Blaustein 
1990. Ethol. Ecol. Evol. 3:63–72). However, there is some debate 
over whether larval amphibians benefit from chemical defenses. 
A review of the palatability of amphibian larvae revealed they 
were consumed by predators in 89% of experimental trials. 
Furthermore, even though bufonid larvae are often considered 
unpalatable, they were consumed at similar rates as all other 
species (Gunzburger and Travis 2005. J. Herpetol. 39:547–571). 
Nonetheless, bufonid eggs and hatchlings may be less palatable 

than older larval stages (Brodie and Formanowicz 1987. Herpe-
tologica 43:369–373).

Anaxyrus boreas is an example of a species that uses 
chemical defenses against predators (Peterson and Blaustein 
1990, op. cit.). On 23 May 2013, we observed a congregation of 
nine adult Barred Tiger Salamanders (Ambystoma mavortium) 
consuming recently-hatched boreal toad larvae (Gosner stage 
20–23) at a constructed wetland near Moran, Wyoming, USA 
(43.832443°N, 110.35512°W, datum: WGS 84). After capturing 
three salamanders (all males) for a mark-recapture study we 
observed that their stomachs were noticeably engorged. The 
salamanders were anesthetized with MS-222 prior to PIT-tagging. 
As the salamanders were recuperating, but still unconscious, we 
observed tadpoles swimming out of their mouths. We monitored 
the salamanders for another hour after they awakened but no 
other tadpoles emerged. All tadpoles appeared un-masticated 
with no visible injury.

Previous accounts have suggested larval tiger salamanders 
might prey upon A. boreas tadpoles (Dodd 2013. Frogs of 
the United States and Canada, Volume 1. The Johns Hopkins 
University Press, Baltimore, Maryland. 460 pp.), which our 
observations now verify. Perhaps because the salamanders are 
suction feeders that engulf, rather than chew their prey, they 
were less affected by toxins that may have been present in the 
hatchlings (Pearl and Hayes 2002. Am. Midl. Nat. 147:145–152). 
 We thank A. Sepulveda for comments that improved the 
manuscript. This manuscript is Amphibian Research and Moni-
toring Initiative (ARMI) product no. 467.

LEAH K. SWARTZ (e-mail: leahs@greyrock.org), CAYLEY R. FAUROT-
DANIELS (e-mail: cayleyfd@hotmail.com), Northern Rockies Conservation 
Cooperative, 185 North Center Street, Suite D, Jackson, Wyoming 83001, 
USA; BLAKE R. HOSSACK (e-mail: blake_hossack@usgs.gov), U.S. Geolog-
ical Survey, 790 East Beckwith Avenue, Missoula, Montana 59801, USA; and 
ERIN MUTHS (e-mail: muthse@usgs.gov), U.S. Geological Survey, 2150 
Centre Avenue Bldg C, Fort Collins, Colorado 80526, USA

BUFO BUFO (Common Toad). PREDATION. On 22 March 2012, 
during an amphibian survey in Cuenca province, in eastern 
Spain (40.02250°N, 1.98288°W, datum: WGS84), an Ardea cinerea 
(Grey Heron) was found trying to swallow a large, female Bufo 
bufo. The heron flew to the top of a nearby tree. The heron had 
pierced the body cavity of the toad with its beak, revealing egg 
strings dangling from the injury. After a few minutes the heron 
came back to the pond, and continued trying to clean the toad 
in the water. Handling of the prey continued for more than ten 
minutes, and later the heron fled away from the pond with the 
toad in its beak. Throughout the predation event the toad ap-
peared motionless and we assumed it was dead. We are uncer-
tain whether the heron eventually consumed the toad. Taking 
into account that the observation was coincident with the breed-
ing season of A. cinerea in Spain, it is possible that the toad could 
be transported to the nest to feed the fledglings.

Ardea cinerea is opportunistic predator; its diet consists 
mainly of fish, but it can prey on amphibians, reptiles, birds, 
and even mammals (Kushlan and Hancock 2005. The Herons. 
Oxford University Press, Oxford, U.K. 433 pp.). Usually its prey 
is swallowed without handling. But during this observation we 
witnessed a long period of handling of the prey by the heron. This 
was probably due to the presence of parotid glands, and also due 
to the presence of eggs protruding from the female toad, which 
are also unpalatable and toxic (Litch 1968. Herpetologica 24:93–
98). B. bufo is usually discarded by predators due to its toxicity. 

Fig. 1. Triturus ivanbureschi in defensive posture. A) lateral view. B) 
dorsal view.
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Some predators are able to cope with this problem using specific 
handling techniques, e.g., “progressive skinning” (Slater 2002. 
IUCN Otter Spec. Group Bull. 19:25–29), as in Eurasian otters 
(Lutra lutra; Ayres and García 2011. Mammal. Biol. 76:90–92). A. 
cinerea harpoons its prey, and the only handling technique that 
is used is washing the prey before swallowing it.

ENRIQUE AYLLON (e-mail: enrique.ayllon@herpetologica.org) and 
CESAR AYRES (e-mail: cesar@herpetologica.org), Asociación Herpetológi-
ca Española, Apdo. 191, 28911, Leganes, Madrid, Spain.

HYLOSCIRTUS PALMERI (Palmer’s Treefrog). PREDATION. 
Anurans are often the most abundant terrestrial vertebrates in 
tropical regions, and they are widely available as prey for other 
vertebrates (Vitt and Caldwell 2009. Herpetology: An Introducto-
ry Biology of Amphibians and Reptiles. Third Edition. Academic 
Press, San Diego. 697 pp.) and invertebrates (Toledo 2005. Herpe-
tol. Rev. 36:395–400). Among invertebrates, spiders are potential 
predators of anurans (Toledo et al. 2007. J. Zool. 271:170–177). 
Few reports have documented arboreal anurans as prey of spi-
ders (e.g., Ortega-Andrade et al. 2011. Pap. Avulsos Zool. 51:1–19; 
Almeida-Reinoso and Coloma 2012. Herpetol. Rev. 43:126).

At 2120 h on 19 January 2009, during a field survey in El 
Palmar Creek, La Sonrisa village, municipality of Samaná, 
Department of Caldas, Colombia (5.61500°N, 74.95720°W, 
datum: WGS84, elev. = 714 m), an individual of Xenesthis immanis 
(Araneae: Theraphosidae) was observed carrying an individual 
of Hyloscirtus palmeri (Hylidae) in its chelicerae and moving 
between rocks along the creek. We did not collect the spider and 
frog, because the spider escaped with its prey and jumped into 
the water when we tried to capture them. Both species are widely 
distributed and well-represented in the region, and we have over 
five years’ experience researching the ecology of frogs and spiders 
in the area. The spider is a large species with a conspicuous 
coloration (metallic purple) facilitating its recognition in the 
field. LER-O confirmed the identity of the spider.

Globally, wandering spiders (Ctenidae) and fisher spiders 
(Pisauridae) have been recorded as the most common predators 
of anurans (Da Costa et al. 2006. Herpetol. Rev. 37:337–338; 
Melo-Sampaio et al. 2012. Herpetol. Rev. 43:636–637), whereas 
predation by tarantulas on anurans is not frequently documented 
(e.g., Ortega-Andrade et al. 2011, op. cit.). To our knowledge, 
this is the first report of predation on the frog H. palmeri by the 
tarantula X. immanis.

VIVIANA ANDREA RAMÍREZ-CASTAÑO (e-mail: vivianaramirezc@
gmail.com), Grupo de Ecología y Diversidad de Anfibios y Reptiles and 
Programa de Maestría en Ciencias Biológicas, Departamento de Ciencias 
Biológicas, Universidad de Caldas, Calle 65 # 26-10, A.A. 275, Manizales, 
Colombia, LUIS EDUARDO ROBLEDO-OSPINA (e-mail: luis.robledo86@
yahoo.es), Grupo de Aracnología Universidad de Caldas, Facultad de Cien-
cias Exactas y Naturales, Universidad de Caldas, Calle 65 # 26-10, A.A. 275, 
Manizales, Colombia; and PAUL DAVID ALFONSO GUTIÉRREZ-CÁRDE-
NAS (e-mail: pdgutierrez2@yahoo.com), Grupo de Ecología y Diversidad 
de Anfibios y Reptiles, Departamento de Ciencias Biológicas, Universidad 
de Caldas, Calle 65 # 26-10, A.A. 275, Manizales, Colombia and Programa 
de Pós-Graduação em Ecologia e Evolução, Departamento de Ecologia, 
Universidade do Estado do Rio de Janeiro, Rua São Francisco Xavier 524, 
Maracanã, CEP 20550-013, Rio de Janeiro, RJ, Brazil. 

LEPTODACTYLUS MACROSTERNUM (Rã-Caçote). DIET. Lep-
todactylus macrosternum is a medium-sized nocturnal anuran 
with a diet consisting mainly of arthropods. Species of this ge-
nus are considered generalists and can adapt to disturbed areas. 

Studies on the natural history of leptodactylidae indicate that 
crustaceans are present in their diet (De-Carvalho et al. 2008. 
Biota Neotrop. 18:105–115). These include amphipods and 
isopods, and less frequently, decapod crustaceans. To inves-
tigate the diet of L. macrosternum, we collected 30 specimens 
of L. macrosternum on 12 September 2011 in one weir (located 
in the municipality Milagres, Ceará State, northeastern Brazil 
(7.301872°S, 38.98416°W; WGS 84). The analysis of the stomach 
contents of the frogs showed the presence of the shrimp Macro-
brachium jelskii (Crustacea: Decapoda), in one of the specimens 
of L. macrosternum collected. This constitutes the first decapod 
known in the diet of this species. 

DIÊGO ALVES TELES (e-mail: diegoateles@gmail.com), ADONIAS 
APHOENA MARTINS TEIXEIRA, JOÃO ANTONIO DE ARAUJO FILHO, 
Programa de Pós-Graduação em Bioprospecção Molecular, Universidade 
Regional do Cariri-URCA, Rua Cel. Antonio Luiz, nº 1161, 63105-000, Crato, 
Ceará, Brazil; MARIO EDUARDO SANTOS CABRAL, Programa de Pós-
graduação em Biotecnologia de Recursos Naturais, BioMol-Lab, Departa-
mento de Bioquímica e Biologia Molecular, P.O. Box 6043, Universidade 
Federal do Ceará, Campus do Pici, 60455-970, Fortaleza, CE, Brazil; ROG-
ENIA MARIA AMORIM SALES, DIÓGENES DE QUEIROZ DIAS, Departa-
mento de Biologia, Universidade Regional do Cariri-URCA. 

LITHOBATES CATESBEIANUS (American Bullfrog). HABITAT. 
Lithobates catesbeianus is common throughout its native range 
in eastern North America. They are highly aquatic frogs and are 
usually associated with permanent bodies of water where breed-
ing occurs (Casper and Hendricks 2005. In Lannoo et al. [eds.], 
Amphibian Declines: The Conservation Status of United States 
Species, pp. 540–556. Univ. California Press, Berkeley). However, 
L. catesbeianus is occasionally encountered in terrestrial, up-
land habitats (Bohnsack 1952. Copeia 1952[2]:114; Bennett et 
al. 1980. Am. Midl. Nat. 103:412–416; McLeod and Gates 1998. 
Am. Midl. Nat. 139:164–177), which is likely often the result of 
juvenile dispersal (Casper and Hendricks, op. cit.). These few 
reports of the use of the terrestrial environment by L. catesbe-
ianus indicate that this may be an underappreciated aspect of 
its ecology that requires further documentation. Here, I report 
juvenile L. catesbeianus occupying refugia in a dried temporary 
pool. On 22 October 2013, I visited the dry basin of an ephem-
eral pond located in a forest in State Game Lands #176, Centre 
Co., Pennsylvania, USA (40.795478°N, 77.952322°W; datum WGS 
1984). This small pond (<0.1 ha) is typically dry throughout the 
summer and autumn but supports the larvae of the vernal pool 
specialists L. sylvaticus (Wood Frog), Ambystoma maculatum 
(Spotted Salamander), and A. opacum (Marbled Salamanders). 
I overturned approx. 20 stones (ranging from approx. 15–45 cm 
in length), which were partly sunk into the soil, while searching 
for A. opacum nests. Under 4 stones, I instead found individual 
juvenile L. catesbeianus (approx. 4 cm SVL). They were crouch-
ing in depressions under the stones and were relatively inactive 
despite the disturbance. There was no standing water or any ex-
cess moisture under these or any stones in the pond basin. The 
short hydroperiod of this pond makes it almost certain that these 
frogs underwent their larval period in another, more permanent 
pond; the nearest such pond known to support L. catesbeianus 
is approx. 750 m away. Given the apparent age of the frogs, I as-
sume they probably metamorphosed several months prior in the 
summer and were dispersing through upland habitats to locate 
new breeding ponds (Willis et al. 1956. Copeia 1956:30–41) and 
may have been hibernating in this location during their post-
metamorphic dispersal. L. catesbeianus are likely capable of 
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successfully overwintering in dried ephemeral ponds. Although 
aquatic hibernation is typical, one report of terrestrial hiberna-
tion of L. catesbeianus supports this possibility (Bohnsack, op. 
cit.), and the number of individuals I observed within the pond 
basin suggests that they may select terrestrial refuges in loca-
tions likely to be inundated with water.

BRADLEY E. CARLSON, Biology Department and IGDP in Ecology, 
The Pennsylvania State University, University Park, Pennsylvania 16802, 
USA; e-mail: bec169@psu.edu.

LITHOBATES CLAMITANS MELANOTA (Northern Green Frog). 
MYIASIS. At 1300 h on 22 July 2013, southwest of the Powder-
mill Nature Reserve, Westmoreland Co., Pennsylvania, USA 
(40.155243°N, 79.288798°W, datum WGS84; elev. 461 m), I ob-
served and photographed an adult female Lithobates clamitans 
melanota exhibiting widespread symptoms of ectoparasitism by 
dipteran eggs (2–4 mm). The frog was 86 mm SVL and 45 mm in 
tibia–fibula length. Cursory examination of the specimen from 
a distance showed it to be alive, ambulatory, but with obvious 
signs of tissue damage, impaired motor skills, and other physical 
stresses (Fig. 1). When approached, the frog would make quick 
spasmodic movements displacing several adult dipterans. In-
termittent and sequential stops by the frog would result in the 
return of the mature flies. After capture and closer examination, 
the cloaca, axillary creases, groin folds, and various mid-body 
lacerations exhibited an extensive degree of infestation. This 
pathological condition is technically known as myiasis. The frog 
exhibited an extensive degree of wound and cutaneous myiasis 
(Fig. 1). For this individual, the high levels of soft tissue damage 
and the clear signs of morbidity appeared to be reaching fatal 
stages. The dipteran species responsible for this condition was 
not identified.

Several cases of amphibian myiasis have been described 
in North America. For instance, in Colorado, Anaxyrus boreas 
(Boreal Toad) was parasitized by the blowfly larvae of Bufolucilia 
elongata (James and Maslin 1947. J. Washington Acad. Sci. 
37:366–368). In California, L. catesbeianus (American Bullfrog) 
was observed exhibiting ophthalmic myiasis by the larvae of B. 
silvarum (Anderson and Bennett 1963. Can. J. Zool. 41:1169–
1170). In Wisconsin, several individuals from a population of 
juvenile L. sylvaticus (Wood Frog) were observed exhibiting fatal 

myiasis induced by larvae of B. silvarum and B. elongata (Bolek 
and Janovy 2004. J. Parasitol. 90:1169–1171). To my knowledge 
the observation reported herein represents the first record of 
fatal myiasis in L. c. melanota. 

I thank the staff of the Powdermill Nature Reserve (PNR) and 
the Carnegie Museum of Natural History, especially the Director 
of PNR, John W. Wenzel. 

DANIEL F. HUGHES, Powdermill Nature Reserve, 1847 Route 381, Rec-
tor, Pennsylvania, 15677, USA; e-mail: dfhughes@miners.utep.edu.

LITHOBATES HECKSCHERI (River Frog). MASS METAMOR-
PHOSIS. River Frog tadpoles are well known for their unique 
(among eastern North American ranids) schooling behavior (Al-
tig and Christensen 1981. J. Herpetol. 15:151–154), which likely 
contributes to relatively equal growth of siblings because each 
tadpole within a school is exposed to similar water temperatures 
and foraging conditions. Consequently, near-synchronous meta-
morphosis of entire cohorts in this species should not be unex-
pected. Several observations of mass emergences have indeed 
been made (Wright and Wright 1933. Handbook of Frogs and 
Toads. Comstock Publishing Associates, Ithaca, New York. 652 
pp.; Herrington 2009. Georgia J. Sci. 67:38) but only rough guesses 
(e.g., “thousands”) as to the number of froglets involved were at-
tempted. 

On 31 May 2013 in Lee Co., Georgia, USA, in a swamp associated 
with a tributary of Muckalee Creek (31.816036°N, 84.132703°W; 
WGS 84), one of us (JW) encountered a tremendously large 
aggregation of transforming frogs along and adjacent to the 
bank of the wetland. Photographs were taken and sent to JBJ for 
positive identification as River Frogs. JW estimated that frogs seen 
depicted here (Fig. 1) represented about one-fifth of the entire 
aggregation. At least 856 individual river frogs were counted in 
the Fig. 1 photograph, which makes the full aggregation likely 
in excess of 4000 individuals. The same large aggregation was 
observed again on 06 June 2013, but when next visited on 15 June 
2013 it had completely disappeared because the froglets likely 
dispersed (or were eaten). The clutch size of a single female 
River Frog ranges from 5000–14,000 eggs (Dodd 2013. Frogs of 
the United States and Canada. Johns Hopkins University Press, 
Baltimore, Maryland. 1032 pp.), so it is quite possible that many, 
or perhaps all, of the frogs observed were siblings. Schooling 

Fig. 1. Lateral view of an adult female Northern Green Frog, Litho-
bates clamitans melanota, exhibiting widespread symptoms of my-
iasis.

Fig. 1. Recently transformed River Frogs, Lithobates heckscheri, in a 
Lee Co., Georgia, USA swamp.
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behavior facilitated by kin recognition has been documented in 
American Toads (Anaxyrus americanus) and other species (Dodd 
2013, op. cit.), but this not been studied in River Frogs.

Despite the abundance and availability of prey, neither 
Herrington (2009, op. cit.) nor we saw any anuran predators (such 
as wading birds) among our observed emergence aggregations, 
suggesting that perhaps metamorphosing River Frogs are 
noxious or distasteful, as has been suggested though unproven of 
their tadpoles (Altig and Christensen 1981, op. cit.). Alternatively, 
such mass emergences could be adaptive and result in predator 
satiation, as with periodic cicadas (Williams et al. 1993. Ecology 
74:1143–1152). Further research is clearly needed to explain the 
mechanisms involved in, and the survival strategies of, such 
synchronous emergences of metamorphosing River Frogs.

We thank Dirk Stevenson for helpful suggestions on this note.
JOHN B. JENSEN, Georgia Department of Natural Resources, Non-

game Conservation Section, 116 Rum Creek Drive, Forsyth, Georgia 31029, 
USA (e-mail: john.jensen@dnr.state.ga.us); JIM WRIGHT, Lee County Code 
Enforcement, 102 Starksville Avenue North, Leesburg, Georgia 31763, USA. 

LITHOBATES PALMIPES (Green Rana). FORELIMB MALFOR-
MATION. The considerable increase in the number of records of 
malformations in amphibians has drawn the attention of many 
researchers (Meteyer et al. 2000. Teratology 62:151–171). On 22 
May 2011, 16 Lithobates palmipes tadpoles were collected from a 
pond located in the São Nicolau Farm in the municipality of Co-
triguaçu, Mato Grosso, Brazil (9.819417°S, 58.258639°W, datum 
WGS 84; elev. 199 m). The tadpoles were kept in captivity for later 
identification. However, one of the individuals (ABAM-H 612, 
SVL = 3.86 cm) developed one extra forelimb. For this reason, 
its growth was measured in different stages (Fig. 1). More stud-
ies should be performed to shed light on the scope, incidence, 
characteristics, and cause of anuran malformations (Meteyer 
2000. Field Guide to Malformations of Frogs and Toads with Ra-
diographic Interpretations. U.S. Department of the Interior, U.S. 
Geological Survey, National Wildlife Health Center. 18 pp.).

We are grateful to UFMT and ONF-Brazil for the logistic 
support. Thanks to FAPEMAT/CNPq for financial support 
and fellowship to JCN, LFB, and DJR, and ICMBio for allowing 
collection of specimens (nº 10174-1). This is publication 39 in 
the NEBAM technical series.

JANAINA DA C. DE NORONHA (e-mail: janainanoronha08@gmail.
com), LUCIANE F. BARBOSA, DOMINGOS DE J. RODRIGUES, Universi-
dade Federal de Mato Grosso, Acervo Biológico da Amazônia Meridional, 

Avenida Alexandre Ferronato, 1200, Setor Industrial, CEP 78577-267, Sinop, 
MT, Brazil.

NOTADEN BENNETTII (Crucifix Frog). PEDAL LURING. Prey 
luring behavior has been recorded in various squamate groups 
such as vipers, pythons, elapids, and skinks, as well as some 
cheloniids (Vitt and Caldwell 2013. Herpetology: An Introduc-
tory Biology of Amphibians and Reptiles. 4th ed. Academic Press, 
London. 757 pp.). In amphibians such as salamanders (Bavetz 
1994. J. Herpetol. 28:504–506), pedal luring involves utilizing the 
toes and feet as the lures. Pedal luring has also been recorded 
in anurans, such as the terrestrial leptodactylid frog Ceratophrys 
calcarata (Murphy 1976. Herpetologica 32:339–341), the tree frog 
Phyllomedusa burmeisteri (Bertoluci 2002. Phyllomedusa 1:93), 
and possibly occurs in dendrobatids (Murphy 1976, op. cit.).

Notaden bennettii (Myobatrachidae) appears to also exhibit 
this behavior. We observed captive individuals kept at the 
Australian Museum (in Sydney) wiggling the tips of the fourth 
and fifth toes when they are in the proximity of prey. Both back 
feet were usually wiggled at the same time while the rest of the 
frog was immobile.

Although in the past apparent pedal luring was seen when the 
frogs were given ants, it was also seen in response to cricket prey. 
Notaden bennettii readily feeds on other small invertebrates, 
although ants are the main prey (Cogger 2001. Reptiles and 
Amphibians of Australia. New Holland/Reed, Sydney. 808 pp.). 
We recorded this behavior, which can be viewed at: http://www.
youtube.com/watch?v=JujxVr2immk. 

We thank Jodi Rowley for motivation and locating references 
and Jenifer Cork for video editing and uploading. 

MARTYN ROBINSON (e-mail: martyn.robinson@austmus.gov.au) and 
CHRIS I. H. HOSKING (e-mail: chris.hosking@austmus.gov.au), Australian 
Museum, 6 College St, Sydney, NSW, 2010, Australia.

PSEUDIS PLATENSIS (Paradox Frog). PREDATION. Amphibians 
are common prey for a great variety of vertebrates, arthropods, 
and even carnivorous plants (Duellman and Trueb 1986. Biol-
ogy of Amphibians. McGraw-Hill, New York. 670 pp.; Pough et 
al. 1998. Herpetology. Prentice-Hall, New Jersey. 577 pp.). Known 
predators of Pseudis platensis are Caiman yacare (Santos et al. 
1996. Herpetol. J. 6:111–117.), Tigrisoma lineatum (Prado 2003. 
Herpetol. Rev. 34:231–232), and Guira guira (Landgref Filho et 

Fig. 1. A) Recently captured Lithobates palmipes tadpole, ± 20 days 
after hatching. B) Tadpole ± 24 days after hatching. C) Tadpole ± 30 
days after hatching. D) Juvenile ± 35 days after hatching.

Fig. 1. Pseudis platensis being preyed on by Hoplias (gr. malabaricus) 
in Corumbá, Mato Grosso do Sul State, Brazil.
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al. 2011. Herpetol. Rev. 42:90). At 1900 h on 26 May 2013, on the 
margin of a pond in the municipality of Corumbá, Mato Grosso 
do Sul State, Brazil (18.232492°S, 55.745097°W, datum: SAD 69), 
we observed P. platensis predation by Hoplias cf. malabaricus 
(Fig. 1). The diet of Hoplias is made up mostly of fishes (Lowe-
McConnell 1975. Fish communities in tropical freshwaters: their 
distribution, ecology and evolution. Longman, London. 337 pp.), 
however, one study confirmed their predation on Rhinella orn-
nata (Haddad and Bastos 1997. Amphibia-Reptilia 18:295–298). 
This is the first record of P. platensis being consumed by Hoplias. 

JUNIOR HENRIQUE FREY-DARGAS (e-mail: juniorfdargas@hotmail.
com), PAULO LANDGREF-FILHO (e-mail: paulograf@yahoo.com.br), 
CAMILA AOKI (e-mail: aokicamila@yahoo.com.br), DAIENE LOUVEIRA 
HOKAMA SOUSA (e-mail: daiene_hokama@hotmail.com), EDIVALDO 
OLIVEIRA DE SOUZA (e-mail: edvaldosolza@hotmail.com), Universidade 
Federal de Mato Grosso do Sul. 79.200-000. Aquidauana, MS, Brazil.

RHINELLA CRUCIFER (Sapo Cururuzinho; Striped Toad). 
HINDLIMB MALFORMATION. The widespread occurrence of 
deformities of frogs has recently been perceived as a major envi-
ronmental problem and should be reported in the scientific lit-
erature (Johnson et al. 2003. Cons. Biol. 17:1724–1737.). During 
a nocturnal survey on 10 July 2004, RBF collected a calling male 
of Rhinella crucifer (SVL = 63 mm) at the margin of a 3 × 3 m 
natural pond in the district of Alto Nova Almeida, municipality 
of Marechal Floriano, Espírito Santo state, Brazil (40.828208°W, 
20.404561°S, datum WGS84; elev. 835 m). This specimen (MBML 

7640) is deposited in the Zoological Collection of Museu de Bio-
logia Mello Leitão, Santa Teresa municipality, Espírito Santo 
state, Brazil. This specimen has an abnormal right leg with a 3 
mm outward curved, swollen, and calcified projection on the 
joint formation of its tibiofibula-tarsus (Fig. 1A). A radiography 
revealed that the right leg (27.3 mm) has a longer distal portion 
of its tibiofibula compared to the left leg (23.3 mm; Fig. 1B). It is 
likely that these anomalies originated during either embryonic 
or metamorphic stage of this R. crucifer due to the curvature of 
the distal portion of these bones. However this limb deformity 
did not prevent this specimen from reaching adulthood. 

We are grateful to João L. Rossi Jr. and Universidade Vila 
Velha for the radiography analysis of this specimen. RBF thanks 
Ecology Center at Utah State University for the financial support. 

RODRIGO B. FERREIRA (e-mail: rodrigoecologia@gmail.com), De-
partment of Wildland Resources and Ecology Center, Utah State Univer-
sity, Logan, Utah 84322-5230, USA; CÁSSIO Z. ZOCCA (e-mail: zoccabio@
hotmail.com), Sociedade dos Amigos do Museu de Biologia Mello Leitão, 
CEP 29650-000, Santa Teresa, Espírito Santo, Brazil; MARCIO M. MAG-
ESKI (e-mail: marcioherpetologia@gmail.com), Universidade Vila Velha, 
Laboratório de Ecologia Terrestre e Aquática, CEP 29102-770, Vila Velha, 
Espírito Santo, Brazil; and FERNANDA C.F. LÍRIO (e-mail: nanda_clf@ho-
tmail.com), Sociedade dos Amigos do Museu de Biologia Mello Leitão, CEP 
29650-000, Santa Teresa, Espírito Santo, Brazil.

TRACHYCEPHALUS TYPHONIUS (Common Milk Frog). PRE-
DATION. Frogs are preyed upon by a great variety of invertebra-
tes (Toledo 2005. Herpetol. Rev. 36:395–400), vertebrates (Cen-
teno et al. 2010. Herpetol. Rev. 3:91–92), and even carnivorous 
plants (Duellman and Trueb 1994. Biology of Amphibians. Johns 
Hopkins University Press, Baltimore. 670 pp.). Herein, we des-
cribe an in situ observation of predation of a juvenile Trachy-
cephalus typhonius (Hylidae) by the mantis Stagmatoptera bino-
tata (Mantidae: Stagmatopterinae). At 0938 h on 18 March 2013, 
in a residence in the municipality of Santana, State of Amapá, 
Brazil (0.036311°N, 51.162481°W, datum WGS84; elev. 26 m), we 
observed the mantis holding the frog with its raptorial forelegs. 
The observations lasted 15–20 min. The mantis was an adult 
female measuring 68 mm. The role of mantis predation is well 
known in literature; however, reports of mantids preying upon 
anurans are scarce and only occasional (Pombal Jr. 2007. Rev. 
Bras. Biol. 24:841–843). Data here presented constitute the first 
record of S. binotata preying upon T. thphonius.

We are grateful to Cesar Augusto Favacho of Emilio Goeldi 
Paraense Museum for her help with the identification of the 
mantis.

CARLOS E. COSTA-CAMPOS (e-mail: eduardocampos@unifap.br), 
JACKSON CLEITON SOUSA (e-mail: jacksoncleiton@yahoo.com), Labo-
ratório de Herpetologia, Departamento de Ciências Biológicas e da Saúde, 
Universidade Federal do Amapá, Campus Marco Zero, 68903-280, Macapá, 
AP, Brazil.

TESTUDINES — TURTLES

ACTINEMYS MARMORATA (Western Pond Turtle). NEST PRE-
DATION ASSOCIATION. Actinemys marmorata is one of two 
native turtles in California, and a Species of Special Concern 
(Jennings and Hayes 1994. Amphibian and Reptile Species 
of Concern. California Department of Fish and Game, Sacra-
mento, California. 255 pp.). This turtle also occurs in Oregon 
and Washington, where it is listed as critically sensitive and en-
dangered, respectively. The species has experienced significant 

Fig. 1. Ventral view of an abnormal right limb of Rhinella crucifer 
from Espírito Santo state, Brazil. A) Photograph and B) radiograph. 
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habitat loss, alteration, and fragmentation over a majority of its 
range (Bury et al. 2012. Northwest Fauna 7:1–128). Habitat dis-
turbances frequently occur in the uplands associated with the 
turtle’s nesting habitat, limiting nest-site access and reducing 
recruitment rates. We report an additional confounding impact: 
an unexpected association between manmade infrastructure 
(fencing) and a high level of nest-site predation on a population 
of A. marmorata.

Moorhen Marsh, part of the Peyton Slough Marsh Complex, 
is a 21-acre constructed freshwater wetland owned and operated 
by the Mt. View Sanitary District (MVSD) in Martinez, California. 
Built in 1974, Moorhen Marsh is bordered by the Shell-Martinez 
Oil Refinery, MVSD’s wastewater treatment plant, and Interstate 
680 (Fig. 1). The marsh is managed by the MVSD primarily 
as habitat for native wildlife, including migratory birds and 
sensitive species, and for environmental education and 
research. Actinemys marmorata has been a focus of study on this 
site for several years, including efforts to determine the timing, 
location, and extent of nesting habitat. In the course of this 
study, we observed significant predation of recently constructed 
nests (predation was assumed based on excavated nests and 
empty and/or fragmented eggshells). A total of 18 predated 
turtle nests were found over a nearly two-month period (8 June–
22 July 2013). Sixteen nests were determined to be those of A. 
marmorata; the other two were believed to have been made by 
Trachemys scripta (Red-eared Slider), a nonnative in California. 
All predated nests were located within 10 m of open water. Three 
A. marmorata nests were on a 3-m wide levee, within 1 m of the 
water’s edge. A single A. marmorata nest was on a slope that 
borders the aquatic habitat and the treatment plant, within 5 
m of the water. The remaining 12 A. marmorata nests and the 
two T. scripta nests (i.e., the great majority of predated nests) 
were found along the western and southern boundaries of the 
refinery’s chain-link security fence that borders the project site 
(Fig. 1).

We determined—through tracks, trails, direct observation, 
and camera stations—that the fence line was functioning to 
direct and concentrate potential predators along the western 
and southern borders of the marsh. Coincidentally, the fence 
impeded the upland extent to which A. marmorata could travel 
within the project site. Common use of the fence-line route by 
Red Fox (Vulpes vulpes), Gray Fox (Urocyon cinereoargenteus), 
Striped Skunk (Mephitis mephitis), Raccoon (Procyon lotor), and 
other species had created areas of patchy soil along the fence. 
This combination—open soil/grassland microhabitat, conditions 
ideal for turtle nesting—likely caused A. marmorata to nest in sites 
closely associated with predator pathways. Although we do not 
know the overall percentage of nests lost to predation, we observed 
the loss of 16 A. marmorata nests in 45 days. We speculate that 
approximately 30 adult female A. marmorata occupy the marsh; if 
our count is accurate, this attrition would represent a significant 
level of predation to nesting turtles on the site.

It appears clear that some barriers to movement (e.g., low-
hanging chain-link fence) may be associated with increased 
predation events for nesting turtles. We recommend, when 
feasible, increasing the gap between fencing and the ground 
to allow turtles increased access to upland areas for nesting. If 
other barriers are constructed in the presence of turtle habitat, 
careful consideration should be given to reducing the potential 
for concentrated predation, particularly for declining species 
such as A. marmorata.

We thank Nicole Parizeau for constructive and helpful 
comments on the manuscript. We also thank the Mt. View 
Sanitary District for supporting this project and for access to the 
site.

JEFF A. ALVAREZ, The Wildlife Project, P.O. Box 188888, Sacramento, 
California 95818, USA (e-mail: Jeff@thewildlifeproject.com); KELLY A. 
DAVIDSON, Mt. View Sanitary District, P.O. Box 2757, Martinez, California 
94553, USA (e-mail: KDavidson@mvsd.org); SARAH M. FOSTER, Foster 
Wildlife Surveys, 774 5th Ave., Sacramento, California 94818, USA (e-mail: 
aspetree@yahoo.com). 

APALONE FEROX (Florida Softshell). TOLERANCE TO FIRE 
ANTS. Many species of terrestrial reptiles are reported to have 
had fatal encounters with red imported fire ants (Solenopsis 
invicta) (Allen et al. 2004. Am. Midl. Nat. 152:88–103). The ants 
prefer disturbed areas in full to partial sun (Tschinkel 1988. Ann. 
Entomol. Soc. America 69:76–81), which coincides with pre-
ferred nesting habitat for many turtles (Ernst and Lovich 2009. 
Turtles of the United States and Canada. 2nd ed., Johns Hopkins 
Univ. Press, Baltimore, Maryland. 827 pp.). Hatchlings of numer-
ous turtle species have fallen victim to fire ants, particularly once 
eggs have pipped (Landers et al. 1980. Herpetologica 36:353–361; 
Mount et al. 1981. J. Alabama Acad. Sci. 52:71–78; Conners 1998. 
Herpetol. Rev. 29:235; Buhlmann and Coffman 2001. J. Elisha 
Mitchell Sci. Soc. 117:94–100). Montgomery (1996. Bull. Chica-
go Herpetol. Soc. 31:105–106) reported several observations of 
adult Terrapene carolina killed by fire ants. Whiting (1994. Her-
petol. Rev. 25:25) observed a Pseudemys texana female aban-
don her nest prematurely after being stung by about 150–200 
fire ants, and Ferrell (2006. Herpetol. Rev. 37:343) observed a 
female Trachemys scripta abandon her nest with one egg after 
being stung by fire ants. In all of these cases, adults and nests 
were a meter or more away from nearby ant mounds. Here we 
report an observation of an A. ferox that tolerated numerous fire 
ant stings while nesting directly on a fire ant mound. On 17 April 
2009, we observed an adult female (CL 385 mm, PL 304 mm, 5932 

Fig. 1. Locations of predated Western Pond Turtle nests (red dots) 
within Moorhen Marsh, east of Martinez, California. Yellow dots in-
dicate predated Red-eared Slider nests. Dashed blue line delineates 
chain-link boundary fencing.
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g) attempting to nest in a fire ant mound adjacent to a drain-
age impoundment on the Santa Fe College campus, Gainesville, 
Alachua Co., Florida, USA (29.680072°N, 82.436349°W; WGS 84). 
Numerous stings by the fire ants had accumulated on the skin of 
her head, forelimbs, and hindlimbs. Each sting formed the typi-
cal raised pustule commonly observed on humans after fire ant 
stings (Fig. 1). The female was in the process of laying her eggs 
but was caught before she completed the process and was re-
turned to the pond after being measured. This is the first report 
of an A. ferox attempting to lay eggs in a fire ant mound (Meylan 
and Moler 2006. In P. A. Meylan [ed.], Biology and Conservation 
of Florida Turtles, Chelonian Res. Monogr. 3, pp. 160–168). We 
thank Matt Kail for help with this observation.

JOSEPH C. MITCHELL, P.O. Box 2520, High Springs, Florida 32655, 
USA (e-mail: dr.joe.mitchell@gmail.com); GERALD R. JOHNSTON, Depart-
ment of Natural Sciences, Santa Fe College, Gainesville, Florida 32606, USA 
(e-mail: jerry.johnston@sfcollege.edu).

APALONE SPINIFERA (Spiny Softshell Turtle). CHELONIOPH-
AGY. Turtles of the family Trionychidae are predominately car-
nivorous and known to consume a wide range of prey items. 
In the wild, some species (Aspideretes gangeticus and Lissemys 
punctatus) have been known to occasionally include turtles in 
their diets (Moll and Moll 2004. The Ecology, Exploitation and 

Conservation of River Turtles. Oxford University Press, New 
York. 303 pp.). Herein we present the first documentation of 
the Spiny Softshell as a cheloniophage. On 3 April 2010 at 1242 
h in Leonhardt Lagoon, Dallas Co., Texas, USA (32.777428°N, 
96.761484°W), an adult Apalone spinifera was photographed as 
it emerged from the water onto a basking surface. In its jaws was 
a hatchling Red-eared Slider (Trachemys scripta elegans) (Fig. 1). 
Ingestion was not observed, as the A. spinifera returned to the 
water, still holding its prey, within three minutes of its emer-
gence. A photo voucher has been deposited at the University of 
Texas at Arlington Digital Collection UTADC 7649. 

CARL J. FRANKLIN, Amphibian and Reptile Diversity Research Center, 
University of Texas Arlington, Arlington, Texas 76019, USA; e-mail: Frank-
lin@uta.edu.

APALONE SPINIFERA (Spiny Softshell), CHELYDRA SERPENTI-
NA (Snapping Turtle), and STERNOTHERUS ODORATUS (East-
ern Musk Turtle). HOMING BEHAVIOR. Homing ability (i.e., the 
ability of a species to return to a home range after being moved 
or displaced) has been reported in several freshwater turtle spe-
cies, for example: Chrysemys picta (Cagle 1944. Univ. Michigan 
Mus. Zool. Misc. Publ. No. 61:1–34); Terrapene ornata ornata 
(Legler 1960. Univ. Kansas Publ. Mus. Nat. Hist. 11:527–669); 
Graptemys pulchra (Shealy 1976. Bull. Florida St. Mus. Biol. Sci. 
21:47–111); Trachemys scripta elegans (Tucker and Lamer 2008. 
Chelon. Conserv. Biol. 7[1]:145–149); Sternotherus odoratus (An-
dres and Chambers 2006. Amer. Midl. Nat. 156:45–51; Smar and 
Chambers 2005. Southeast Nat. 4[3]:527–532; Williams 1952. Co-
peia 1952:76–82); and Glyptemys insculpta (Carroll 1978. Copeia 
1978:117–126). 

Little is known about the homing ability of Apalone spinifera 
and Chelydra serpentina. A. spinifera has been found to possess 
the orientation mechanisms required for long migrations (DeRosa 
and Taylor 1980. Behav. Ecol. Sociobiol. 7[1]:15–23; DeRosa and 
Taylor 1982. Copeia 1982:394–399). Female C. serpentina may 
undertake extensive nesting migrations, traveling 4–14 km away 
from their home range, often to sites upriver, but return to their 
original home range once nesting is completed (Obbard and 
Brooks 1980. Herpetologica 36[2]:158–162). To our knowledge, 
there are no published reports of C. serpentina demonstrating 
homing behavior after being released in an unfamiliar location.

In August and September 2010, as part of turtle rescue and 
recovery efforts following an oil spill affecting approx. 57 km 
of the Kalamazoo River in Calhoun and Kalamazoo counties, 
Michigan, USA, five adult A. spinifera (three males and two 
females), six adult C. serpentina (three males and three females), 
and five S. odoratus (three males and two females) were captured 
in the Kalamazoo River. Captures were made using a combination 
of hoop traps and hand collecting from multiple locations 
within the spill area. Turtles were cleaned of oil, implanted with 
a passive integrated transponder (PIT) tag, and released. Due 
to crude oil contamination at their original capture location, 
it was necessary to release turtles various distances from their 
original capture location in areas not affected by the oil. Release 
locations were chosen based on the presence of suitable habitat 
and distance from contamination. Each of the following turtles 
was subsequently recaptured and all exhibited presumed 
homing behavior.

Apalone spinifera.—An adult female A. spinifera (35.2 cm 
straight-line carapace length [SCL], 3800 g) was captured on 
27 August 2010 (42.3046°N, 85.1363°W; NAD83) and housed 
overwinter in a wildlife rehabilitation facility. The turtle was 

Fig. 1. Raised pustules from fire ant stings on the left inguinal area on 
a female Apalone ferox.

Fig. 1. Adult Apalone spinifera holding a hatchling Trachemys scripta 
elegans in its mouth. 
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released on 12 May 2011 in the Kalamazoo River (42.2933°N, 
85.1235°W), approximately 2.4 linear channel km from its 
original capture location. It was recaptured on 10 August 2011 in 
the Kalamazoo River (42.3062°N, 85.1384°W) approx. 1.9 linear 
channel km downstream of its release point and less than 0.5 
linear channel km from its original capture location.

An adult male A. spinifera (16.5 cm SCL, 426 g) was captured 
on 27 August 2010 (42.3022°N, 85.1329°W) and released on 
30 August 2010 in Rice Creek (42.2952°N, 84.8873°W), a small 
tributary of the Kalamazoo River, approximately 25.25 linear 
channel km from its original capture location. The turtle was 
recaptured on 23 June 2011 in the Kalamazoo River (42.3021°N, 
85.1328°W), having traveled approx. 25.25 linear channel km 
downstream (8.0 linear channel km Rice Creek; 17.25 linear 
channel km Kalamazoo River) of its release point, crossing a 4.57 
m retired hydroelectric dam, where it was recaptured less than 
20 m from its original capture location.

An adult female A. spinifera (31.5 cm SCL, 2500 g) was 
captured on 29 August 2010 (42.3606°N, 85.2988°W) and released 
on 9 September 2010 in the South Branch of the Kalamazoo 
River (42.2028°N, 84.7945°W), approximately 64.5 linear 
channel km from its original capture location. The turtle was 
recaptured on 30 July 2011 in the Kalamazoo River (42.2703°N, 
85.0618°W), having traveled approx. 37.5 linear channel km 
downstream of its release point and crossing three retired 
hydroelectric dams (2.12 m, 4.27 m, and 4.57 m respectively), 
where it was recaptured approx. 27 linear channel km from its 
original capture location.

An adult male A. spinifera (19.7 cm SCL, 632 g) captured 
on 2 September 2010 (42.3026°N, 85.1809°W) was released on 
9 September 2010 in the South Branch of the Kalamazoo River 
(42.2028°N, 84.7945°W), approximately 48.8 linear channel km 
from its original capture location. The turtle was recaptured on 1 
September 2011 in the Kalamazoo River (42.3045°N, 85.1481°W), 
having traveled approx. 45.4 linear channel km downstream of 
its release point and crossing three hydroelectric dams (2.12 
m, 4.27 m, and 4.57 m respectively), where it was recaptured 
approx. 3.4 linear channel km from its original capture location. 
To our knowledge, this is one of the longest homing movements 
reported for a freshwater turtle in the United States.

Another adult male A. spinifera (17.2cm SCL, 432 g) was 
captured on 23 September 2010 (42.2725°N, 85.0658°W) 
and released on 24 September 2010 in the Kalamazoo River 
(42.2886°N, 85.4059°W), approximately 43.5 linear channel km 
from its original capture location. The turtle was recaptured 
on 12 July 2011 in the Kalamazoo River (42.3526°N, 85.2845°W) 
approx. 19.5 linear channel km upstream of its release point and 
approx. 24 linear channel km from its original capture location.

Apalone spinifera has been shown to move up to 13.7 
km between activity areas (Galouis et al. 2002. J. Herpetol. 
36(3):402–411). However, to our knowledge, this is the first report 
of presumed homing behavior. Three individuals reported here 
made movements of nearly two to three times the distance 
reported by Galouis et al. (op. cit.) (25.25 km, 37.5 km, and 45 
km, respectively), representing to our knowledge the furthest 
reported movement of A. spinifera.

Chelydra serpentina.—An adult female C. serpentina (24.2 cm 
SCL, 3.8 kg) was captured on 26 April 2011 (42.3021°N, 85.1370°W; 
NAD 83) and released on 11 May 2011 in the Kalamazoo River 
(42.2932°N, 85.1235°W), approximately 2.1 linear channel km 
from its original capture location. The turtle was recaptured on 
20 June 2011 in the Kalamazoo River (42.3062°N, 85.1384°W) 

approx. 2.0 linear channel km downstream of its release point 
and less than 100 m from its original capture location.

An adult male C. serpentina (39.5 cm SCL, 12.4 kg) was 
captured on 10 July 2011 (42.3058°N, 85.14571°W) and released 
on 20 July 2011 (42.3085°N, 84.1398°W), approximately 0.9 
linear channel km from its original capture location. The 
turtle was recaptured on 16 September 2011 in the Kalamazoo 
River (42.3046°N, 85.1481°W) approx. 0.7 linear channel km 
downstream of its release point and approx. 200 m from its 
original capture location.

An adult male C. serpentina (31.0 cm SCL, 7.1 kg) was 
captured on 18 August 2010 (42.2699°N, 85.0614°W) and an 
adult female (28.5 cm SCL, 6.0 kg) was captured on 2 October 
2010 (42.2702°N, 85.0611°W), approx. 40 m from where the 
male caught on 18 August had been captured. Both turtles were 
released on 12 May 2011, approx. 2.0 linear channel km from 
their original capture locations (42.2742°N, 85.0813°W). Both 
turtles were recaptured on 2 August 2011 in the same trap in 
the Kalamazoo River (42.2728°N, 85.0660°W), approx. 1.9 km 
upstream from their release point and less than 200 m from their 
original capture locations.

An adult male C. serpentina (28.5 cm SCL, 5.2 kg) was captured 
on 21 September 2010 (42.2927°N, 85.1205°W) and an adult 
female (23.0 SCL, 3.1 kg) was captured on 22 September 2010 
(42.3361°N, 85.2272°W). Both were released on 27 September 
2010 in the same location in the Kalamazoo River (42.3357°N, 
85.3455°W), approx. 29.4, and 15.5 linear channel km, 
respectively, from their original capture locations. Both turtles 
were recaptured on 18 July 2011 in the Kalamazoo River in the 
same trap (42.2863°N, 85.4083°W), approx. 9.5 linear channel km 
downstream from their release point. Both turtles traveled the 
“wrong” direction from their original capture location; however, 
it appeared they both traveled together downstream. To our 
knowledge, this is the first report of both sexes of C. serpentina 
apparently moving a long distance together.

Although C. serpentina exhibits some degree of natal homing 
ability, prior to this note no examples of homing ability from 
relocation have been reported. Female C. serpentina have been 
known to migrate great distances to nest. Obbard and Brooks 
(op. cit.) reported one individual traveled 16 km round trip. Two 
individuals reported here (one male and one female) traveled 
approximately 9.5 km, representing to our knowledge the furthest 
reported movement of C. serpentina not associated with nesting.

Sternotherus odoratus.—An adult male S. odoratus (11.1 cm 
SCL, 158 g) was captured on 21 September 2011 (42.2668°N, 
85.0536°W; NAD83) and was housed overwinter in a wildlife 
rehabilitation facility. The turtle was released on 12 May 2011 
in the Kalamazoo River (42.2933°N, 85.1235°W), approximately 
6.3 linear channel km from its original capture location. It 
was recaptured on 26 August 2011 in the Kalamazoo River 
(42.2701°N, 85.0623°W) approx. 5.6 linear channel km upstream 
of its release point and less than 0.7 linear channel km from its 
original capture location.

An adult female S. odoratus (10.1 cm SCL, 181 g) was 
captured on 14 October 2010 (42.2702°N, 85.0610°W) and was 
housed overwinter in a wildlife rehabilitation facility. The turtle 
was released on 12 May 2011 in the Kalamazoo River (42.2743°N, 
85.0813°W), approximately 2.1 linear channel km from its 
original capture location. It was recaptured on 1 September 
2011 in the Kalamazoo River (42.2703°N, 85.0618°W) approx. 2.0 
linear channel km upstream of its release point and less than 60 
m from its original capture location.
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An adult male S. odoratus (10.6 cm SCL, 170 g) was captured 
on 6 October 2010 (42.3494°N, 85.2688°W) and released on 8 
October 2010 in the Kalamazoo River (42.3504°N, 85.2759°W), 
approximately 0.7 linear channel km from its original capture 
location. The turtle was recaptured on 10 October 2010 in the 
Kalamazoo River (42.3494°N, 85.2683°W) approx. 0.67 linear 
channel km upstream of its release point and less than 30 m from 
its original capture location.

An adult male S. odoratus (11.2 cm SCL, 200 g) was captured 
on 17 October 2010 (42.2769°N, 85.0680°W) and was housed 
overwinter in a wildlife rehabilitation facility. The turtle was 
released on 11 May 2011 in the Kalamazoo River (42.2743°N, 
85.08133°W), approximately 1.2 linear channel km from its 
original capture location. It was recaptured on 30 August 2011 
in the Kalamazoo River (42.2702°N, 85.0610°W) approx. 2.0 
linear channel km upstream of its release point and 0.8 linear 
channel km from its original capture location. Although close 
to its original capture location, this turtle moved 1.2 km past its 
original capture location before recapture.

An adult female S. odoratus (9.9 cm SCL, 168 g) was captured 
on 14 October 2010 (42.2702°N, 85.0610°W) and was housed 
overwinter in a wildlife rehabilitation facility. The turtle was 
released on 12 May 2011 in the Kalamazoo River (42.2743°N, 
85.0813°W), approximately 2.1 linear channel km from its 
original capture location. The turtle was recaptured on 1 
September 2011 in the Kalamazoo River (42.2957°N, 85.1242°W). 
It had traveled downstream approximately 6.7 linear channel km 
from its release point and approximately 4.6 linear channel km 
past where it was originally captured. 

Three previous studies (Williams, op. cit.; Smar and Chambers, 
op. cit.; Andres and Chambers, op. cit.) all conducted in lentic 
habitats (lakes, ponds), demonstrate the homing ability and site 
philopatry of S. odoratus at average distances of about 200–1100 
m. To our knowledge no previous reports discussed movements 
or homing abilities of S. odoratus in lotic habitats. Two individuals 
reported here (one male and one female) traveled approximately 
6.7 and 5.6 linear channel km, respectively, representing to our 
knowledge the furthest reported movement of S. odoratus.

We thank Enbridge Inc. for providing funding for the turtle 
rescue and recovery efforts that provided data for this note. 
We thank our co-workers, Chris Tabaka, Robert Doherty, Luke 
Hodges, 22 Stantec biologists, Focus Wildlife, and volunteers 
who assisted with turtle recovery, cleaning, and release. 

JOSHUA G. OTTEN (e-mail: josh.otten@stantec.com) and TERRY J. 
VANDEWALLE (e-mail: terry.vandewalle@stantec.com), Stantec Consult-
ing Services Inc, 2300 Swan Lake Blvd, Suite 102, Independence, Iowa 
50644, USA.

CHRYSEMYS PICTA PICTA (Eastern Painted Turtle). LORDO-
SIS. The most commonly reported morphological malformation 
of the spine in freshwater turtles is kyphosis. Most cases involve 
vertebrals 2 or 3 resulting in a dorsally convex hump of vary-
ing sizes on the carapace (Rhodin et al. 1984. Brit. J. Herpetol. 
6:369–373; Tucker et al. 2007. Herpetol. Rev. 38:337; Iverson 2007 
Herpetol. Rev. 38:334). The frequency of occurrence of kyphosis 
in natural populations, however, is low with a range of < 0.1–
0.5% in sea turtles (Rhodin et al. 1984, op. cit.) and 0.004−2.56% 
in freshwater turtles (J. Iverson, pers. comm.). The opposite of 
kyphosis is lordosis (“sway-back”). This is a concave deformity 
of the spine in the sagital plane at the approximate middle 
of the carapace (Rhodin et al. 1984, op. cit.). Previous cases of 
chelonian lordosis have been reported only for sea turtles. This 

malformation occurs in Caretta caretta, Chelonia mydas (or Eret-
mochelys imbricata, identification unclear), and Lepidochelys 
olivacea (Deraniyagala 1939. The Tetrapod Reptiles of Ceylon. 
Vol 1. Testudines and Crocodilians. London; Rhodin et al. 1984, 
op. cit.; Glazebrook and Campbell 1990. Diseases Aquat. Org. 
9:83–95; Kochinsky et al. 1995. Herpetopathologia 2:105–120; 
Oros et al. 2005. Diseases Aquat. Org. 63:13–24). All observations 
have been of single individuals in samples ≥ 93. A thorough re-
view of shell malformations in turtles is in Rothschild et al. (2013. 
In Brinkman et al. [eds.], Morphology and Evolution of Turtles, 
pp. 501–534. Springer Publ. Co., New York) but he only notes the 
lordosis cases in Rhodin et al. (1984, op. cit.). On 24 August 1979, 
I captured an adult male C. p. picta (77 mm CL, 75 mm PL, 65 
g) in an urban pond in Henrico Co., Virginia, USA, with lordosis 
(Fig. 1). This turtle was part of a study of the population ecology 
of C. picta and Sternotherus odoratus and was the only turtle with 
this type of malformation in 818 C. picta marked during 1979–
1981 (Mitchell 1988. Herpetol. Monogr. 2:40–61). The male was 
marked and released but never recaptured. This may be the only 
case of lordosis in freshwater turtles reported to date. 

I thank John Iverson for reviewing the manuscript and his 
help with literature. 

JOSEPH C. MITCHELL, P.O. Box 2520, High Springs, Florida 32655, 
USA; e-mail: dr.joe.mitchell@gmail.com.

CHRYSEMYS PICTA (Painted Turtle) and CHELYDRA SERPEN-
TINA (Snapping Turtle). INTERSPECIFIC INTERACTIONS. A re-
cently reported case of commensalism between Chrysemys picta 
and Chelydra serpentina involved the former feeding on scraps 
of food made available by the latter (Himes 2013. Herpetol. Rev. 
44:501). Other reported interactions between these species in-
clude predation by Chelydra on Chrysemys (Ernst and Lovich 
2009. Turtles of the United States and Canada, 2nd ed. Smithson-
ian Institution Press, Washington, D.C. 827 pp.), an apparently 
mutualistic cleaning symbiosis by which Chrysemys removed 
algae and leeches from Chelydra (Krawchuk et al. 1997. Can. 
Field-Nat. 111:315–317), and the use of Chelydra for basking by 
Chrysemys (Legler 1956. Trans. Kansas Acad. Sci. 59:461–462). We 
observed additional interactions between Chrysemys and Che-
lydra in Brown Co., Wisconsin during the summer of 1991 in a 
stretch of the Suamico River that was mostly shallow and par-
tially shaded by riparian forest. A high steep bank above one of 
the few relatively deep pools in the river (> 1.5 m deep and 22 m 
across when measured during a period of low water) provided 
a vantage point to observe the following: 6 June, 1245 h – large 
Chelydra basking on dead floating tree entered water, swam to 
another downed tree, and climbed up to bask without disturbing 
two Chrysemys already basking; 11 June, 1215 h – large Chelydra 

Fig. 1. A male Chrysemys picta picta from an urban lake in Henrico 
County, Virginia with lordosis. 
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attempted four times to climb floating log to bask but rolled it 
over, each time tumbling two basking Chrysemys into water; 
1320 h – two Chrysemys underwater with mouths near hind legs 
of large Chelydra, sometimes appearing to make contact with 
their mouths (possibly removing algae or leeches?); later same 
afternoon (time not recorded) – large Chelydra basking at sur-
face (submerged) with adult Chrysemys basking (partly sub-
merged) on rear of its carapace; second Chrysemys tried unsuc-
cessfully to climb on Chelydra; 13 June, 1410 h – large Chelydra 
at surface (submerged) with large Chrysemys basking (partly 
submerged) on posterior of carapace, oriented perpendicular to 
Chelydra; after ~ 2 min, Chrysemys fell off when Chelydra began 
swimming slowly upstream. As many as five Chrysemys were ob-
served in the pool at the same time on some occasions, and as 
many as two Chelydra, so we cannot be sure that it was the same 
turtles that we observed interacting on each occasion. As noted 
by Himes (2013, op. cit.), Chrysemys associating with Chelydra 
may stay to their rear to avoid predatory attacks. In addition to 
basking on Chelydra, C. picta have been reported by Gelatt and 
Kelley (1995. Can. Field-Nat. 109:456–458) basking on a nesting 
loon (Gavia immer).

Our field work was funded by grants from the Chicago 
Herpetological Society and the Saint Norbert College Student-
Faculty Endowment Fund.

 BRIAN D. JONES, Division of Natural Sciences, Saint Norbert College, 
DePere, Wisconsin 54115, USA; PHILIP A. COCHRAN, Biology Depart-
ment, Saint Mary’s University of Minnesota, 700 Terrace Heights, Winona, 
Minnesota 55987, USA (e-mail: pcochran@smumn.edu).

DEIROCHELYS RETICULARIA CHRYSEA (Florida Chicken 
Turtle). KYPHOSCOLIOSIS. Freshwater turtle populations oc-
casionally include a small percentage of individuals with ky-
phosis or, even more rarely, scoliosis. Most of the cases reported 
have been on species of cryptodires, although a few have been 
published for pleurodires (Plymale et al. 1978. Southwest. Nat. 
23:457–462; Trembath 2009. Chelonian Cons. Biol. 8:94–95; Roth-
schild et al. 2012. Herpetological Osteopathology. Springer Sci-
ence, New York. 550 pp.; J. B. Iverson, pers. comm.). Only a few 
cases of scoliosis have been reported. Rhodin et al. (1984. British 
J. Herpetol. 6:369–373) stressed the need for accurate terminol-
ogy and coined the term kyphoscoliosis for turtles that have both 
types of deformities. There has been only one report of kyphosis 
for D. reticularia, by Mertens (1940. Senckenbergiana 22:236–
243), who noted the condition in a captive individual but gave 
no additional information. 

We captured an adult female D. reticularia chrysea with 
kyphoscoliosis in a small pond on the urban Santa Fe College 
campus in Gainesville, Alachua Co., Florida, USA (Fig. 1). She 
was captured three times between 2009 and 2013. Measurements 
taken at each capture (24 May 2009 – CL = 159 mm, PL = 135 mm, 
mass = 725 g; 1 March 2010 – CL = 172 mm, PL = 145, mass = 
897 g; 19 April 2013 – CL = 187 mm, PL = 157 mm, mass 1177 g) 
demonstrate what appears to be a normal pattern of growth of 
10 mm PL for the first year and an average of 4 mm PL annually 
during the subsequent three years. This pattern is similar to 
that reported for D. reticularia in South Carolina (Buhlmann 
et al. 2009. Herpetologica 65:39–53). Growth in turtles with 
kyphosis appears to be similar to growth in individuals in the 
same population lacking this deformity (Selman and Jones 2012. 
Chelon. Conserv. Biol. 11:259–261). Scoliosis is evident in the 
posterior half of the animal. The vertebral midline starts to curve 
to the right at the posterior third of the second vertebral scute 

and then curves slightly left starting at the suture between the 
third and fourth vertebral scutes (Fig. 1). All but the first vertebral 
scute are deformed. The pleural scutes on the right are larger 
than those on the left, suggesting that the right side grew faster 
than the corresponding scutes on the left side during embryonic 
growth. The process of premature and asymmetrical fusion of 
thoracic vertebrae that results in disproportionate shell growth 
described by Rhodin et al. (op. cit.) may apply to the D. reticularia 
described here. 

We thank John Iverson for providing the Mertens citation and 
comments on the manuscript.

JOSEPH C. MITCHELL, P.O. Box 2520, High Springs, Florida 32655, 
USA (e-mail: dr.joe.mitchell@gmail.com); GERALD R. JOHNSTON, Depart-
ment of Natural Sciences, Santa Fe College, Gainesville, Florida 32606, USA 
(e-mail: jerry.johnston@sfcollege.edu).

EMYDOIDEA BLANDINGII (Blanding’s Turtle). MASS MOR-
TALITY. Mass mortality of freshwater turtles as a result of con-
trolled, accidental, or natural wetland drying and/or drawdown 
is uncommon, or under-reported in the literature (but see Hall 
and Cuthbert 2000. Chelon. Conserv. Biol 3[4]:643–649). Here we 
report mass mortality of Emydoidea blandingii in a shallow, 90-
ha rich fen where water outflow is uncontrolled; outflow is via 
several shallow, slow-moving stream channels, and water levels 

Fig. 1. Lateral and dorsal views of female Deirochelys reticularia chry-
sea from Alachua Co., Florida, with kyphoscoliosis.
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and flow are generally dictated by snowmelt and rainfall accu-
mulation. 

Misery Bay Provincial Park is a 760-ha Nature Reserve on 
the south side of Manitoulin Island, Ontario, Canada, on the 
north shore of Lake Huron (45.800503°N, 82.726107°W). The 
park is characterized by limestone alvar and patterned fen over 
limestone pavement, as well as fine sand beach, a key-hole 
bay, ephemeral wetlands, streams, and mixed-wood forest. 
Development surrounding the park is relatively limited, and 
includes one farm property (hay fields), one low-use two-lane 
highway, and a few cottages/cottage roads.

In a May 2012 field visit to Misery Bay, 13 Blanding’s Turtles, 
three Painted Turtles (Chrysemys picta), and evidence (tracks) of 
one Snapping Turtle (Chelydra serpentina), were observed in a 
small fen and in a vernal pond. All observations were made in 
roadless areas generally not used or accessed by park visitors. No 
turtle mortality was observed at this time, and no further visits 
were made in 2012.

During May and June 2013, target wetlands were searched 
weekly for Blanding’s Turtles. Areas searched included three 
distinct wetlands totalling less than 75 ha: two fens and a wet 
beach with connecting tributaries totalling 30 ha, 16 ha, and 
25 ha, respectively. Also searched was one 0.8-ha vernal pond 
adjacent to but hydrologically separate from the fen/beach 
system, and two isolated vernal ponds (1.5 km from the fen/
beach), averaging 0.6 ha each. Thirty-two individual turtles were 
encountered during the search period, including 29 Blanding’s 
Turtles, two Snapping Turtles, and one Painted Turtle. Regular bi-

weekly and monthly searches and tracking continued between 
July and October 2013, during which the entire 90 ha of fen was 
searched.

In addition to over 30 living turtles, 59 dead turtles (49 
Blanding’s Turtles and 10 Painted Turtles) were found in the 
two adjoining fen areas of the park. Nearly all dead turtles were 
found on the edges of shallow ponds and streams, in graminoids 
and/or at the base of shrubs. Few turtle remains were found 
in open water (shallow fen ponds). All remains appeared 
weathered: little to no soft tissue remaining, small amounts of 
moss or algae growing on scute seams and surfaces, and some 
or no keratin peeling or falling off (depending on exposure to 
water). Carapace and plastron condition varied: shells were 
either intact, separated, broken into pieces, or missing parts. 
There were no obvious signs of predation (i.e. bite marks on the 
carapace or plastron). Park staff and visitors also reported three 
(additional) dead turtles on the beach or just north of the beach 
in late summer 2012. The condition of these three additional 
dead turtles was as follows: one adult Painted Turtle desiccated 
but otherwise intact, one adult Blanding’s Turtle “picked clean,” 
and one adult Blanding’s Turtle recently dead with predator 
bites on the neck and a missing hind limb. The weathering and 
condition described above suggests the turtles did not die over 
the winter 2012/2013, but sometime earlier. All but eight of the 
51 dead Blanding’s Turtles were adults; of the 62 known dead 
turtles, 20 were female, 13 were male, and 29 were of unknown 
sex (including 10 Painted Turtles, 16 Blanding’s Turtles missing 
plastron sections or too young to sex, and the three reported 
visitor observations).

Nearly all living turtles, and all dead turtles, were observed in 
areas not normally accessed by park visitors. Water conditions in 
the fen in much of 2012 are unknown, but unseasonal drought 
conditions may have contributed to this mortality event. Low 
water levels in a normally shallow fen may have resulted in a 
reduction in suitable foraging, cover and hibernation habitat, 
and increased predator access. No turtle mortality was observed 
in the three ephemeral ponds, though they were searched with 
equal effort. 

Blanding’s Turtles are at risk throughout almost all of the 
species’ North American range; in Ontario, the species is 
considered Threatened (Ontario Regulation 230/08 s.3). The 
Misery Bay Blanding’s Turtle population is found in a relatively 
pristine, protected natural environment, where the typical threats 
of road mortality, habitat loss, and illegal harvesting/collection 
are minimal or virtually absent. However, mass mortality events 
such as was described above can have long-lasting negative 
effects on even the most protected of populations (Congdon et 
al. 1993 Conserv. Biol 7:826–833; Brooks et al. 1991. Can. J. Zool. 
69:1314–1320). 

At present Ontario Parks is monitoring the movements 
of six turtles in the park using radio telemetry, but qualified 
outside researchers are welcome to carry on or supplement this 
study. Please contact the author for more information about 
conducting research in Ontario’s protected areas.

ANNA C. SHEPPARD, Ontario Parks (Northeast Zone), 199 Larch 
Street, Suite 404, Sudbury, Ontario P3E 5P9, Canada; e-mail: anna.shep-
pard@ontario.ca.

FRESHWATER TURTLE SPECIES. PREDATION. Shively et al. 
(2011. Herpetol. Rev. 42:423) reported on turtle shells found 
beneath a Bald Eagle (Haliaeetus leucocephalus) nest near the 
shore of Kincaid Lake, Rapides Parish, Louisiana, USA. On 24 July 

Fig. 1. A) Intact shell, weathered, found on dry land. B) Typical place-
ment of turtle shells near edge of open water habitat.
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2013, I climbed the Loblolly Pine (Pinus taeda) of this nest tree 
to install video surveillance cameras above the nest, 30.5–33.5 m 
above the ground. Here I report on additional turtle and fish re-
mains found in and under the nest. 

A search around the base of the nest tree yielded the skeletal 
remains of turtles of three species along with six Flathead 
Catfish (Pylodictus olivaris). The turtles included 17 Sternotherus 
carinatus, four Graptemys pseudogeographica kohnii, and four 
Apalone sp. The S. carinatus were mostly adults measuring 
10–13 cm in carapace length, the G. p. kohnii were mostly large 
juveniles or young adult males measuring 13–15 cm in carapace 
length, and the Apalone sp. were mostly juveniles measuring 15–
18 cm in carapace length. The largest catfish skull appeared to be 
from a fish approximately 60 cm in total length.

A search of the nest itself yielded a similar assemblage of 
turtle shells and catfish skulls, scattered throughout the visible 
portion of the nest, with individual shells/skulls being tucked 
into pockets in the sticks comprising the nest. There were many 
more shells and skulls in the accessible part of the nest than was 
found on the ground, but the proportion of each species was 
roughly the same in the nest as on the ground.

Turtles are known prey of Bald Eagles feeding young. Clark 
(1982. J. Field Ornithol. 53:49–51) reported that over a five-
year period 25% of successful bald eagle nests examined in the 
Chesapeake Bay region contained turtle shells and that four 
turtle species were involved. But at least two of the three turtle 
species preferred by the Kincaid Lake eagles are not necessarily 
what would be expected based on the species most often seen 
basking on logs around the lake shore. The most common 
basking turtles around Kincaid Lake are Pseudemys sp. and 
Trachemys scripta elegans followed by G. p. kohnii. Apalone sp. are 
only occasionally seen basking and S. carinatus rarely bask. That 
might suggest that the eagles are not catching the turtles while 
basking. Jeff Boundy, herpetologist for Louisiana Department of 
Wildlife and Fisheries, (pers. comm.) suggests that S. carinatus 
appear to forage unwarily in shallow clear water, rendering 
them more vulnerable to predation. The size and shapes of the 
turtle species taken may also make them preferred targets for 
the eagles. Smaller turtles are more easily encompassed by the 
eagles’ talons than are larger turtles and, obviously, are lighter 
and more easily carried. The shells of both S. carinatus and G. p. 
kohnii have a pronounced mid-dorsal ridge which might make it 
easier for the eagles’ talons to grasp, as opposed to the smoothly 
rounded carapaces of Pseudemys and Trachemys. Softshells are 
probably easily gripped by the sharp talons. Another possible 
factor influencing turtle species selection may be ease of picking 
flesh out of the shell. S. carinatus have relatively small plastra, 
which leaves more of their legs, neck, and tail exposed. 

STEVE SHIVELY, Calcasieu Ranger District, Kisatchie National Forest, 
9912 Hwy 28 West, Boyce, Louisiana 71409, USA; e-mail: steveshively@
fs.fed.us.

GRAPTEMYS BARBOURI (Barbour’s Map Turtle). BASKING 
HEIGHT. Many freshwater turtles aerially bask on emergent 
rocky and woody substrate, which is hypothesized to facilitate 
thermoregulation and to discourage ectoparasites and algal 
growth (Boyer 1965. Ecology 46:99–118). Basking sites are often 
limited and can subsequently elicit aggressive competitive be-
haviors within some turtle species (Lindeman 1999. J. Herpe-
tol. 33:214–219). Many species choose basking sites that extend 
over water, presumably to increase exposure to light and to al-
low quick escape from potential predators. Boyer (1965, op. cit.) 
noted a tendency for turtles of the family Emydidae (especially 
Graptemys spp.) to attempt to achieve the highest possible eleva-
tion on a chosen basking site. 

At 1625 h on 14 August 2013, we observed an adult female 
G. barbouri basking on a leaning Bald Cypress (Taxodium 
distichum) snag over Spring Creek (~7.5 km N of Smith’s Landing; 
30.94679°N, 84.74577°W) in the Lower Flint River Basin, Decatur 
Co., Georgia, USA. The turtle was photographed just before it 
retreated into the water (Fig. 1). Upon measurement, the turtle 
was found to have been basking 1.9 m above the surface of the 
water. One end of the snag was anchored on shore; no other 
turtles were observed on this basking site. 

As far as we know, this is the highest vertical basking location 
noted for G. barbouri. Some riverine turtle species, such as 
Sternotherus minor (Loggerhead Musk Turtle), are known for 
their climbing ability, although fewer reports exist for larger 
species such as map turtles (Ernst and Lovich 2009. Turtles of 
the United States and Canada, 2nd ed. Johns Hopkins Univ. Press, 
Baltimore, Maryland. 827 pp.). A smaller map turtle species, G. 
flavimaculata (Yellow-blotched Map Turtle), has been found 
to bask as high as 3.7 m above water (Floyd 1973. Int. Tortoise 

Fig. 1. Skeletal remains of turtles and catfish found beneath Bald 
Eagle nest.
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Fig. 2. Bald Eagle nest with skeletal remains of catfish and turtles 
visible.
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Turtle Soc. J. 7:8–10). In contrast, Flaherty and Bider (1984. Am. 
Midl. Nat. 111:259–266) found the average basking sites of G. 
geographica (Northern Map Turtle) to be just 0.2 m above the 
water’s surface. Vogt (1981. Natural History of Amphibians and 
Reptiles of Wisconsin. Milwaukee Public Museum, Milwaukee, 
Wisconsin. 205 pp.) noted that map turtles (referring to G. 
geographica) will bask 2–5 m above the water surface and “pose 
an ominous threat to a canoeist’s head.” 

SEAN C. STERRETT, Warnell School of Forestry and Natural Resources, 
University of Georgia, Athens, Georgia 30605, USA (e-mail: seansterrett@
gmail.com); JOHN B. JENSEN, Georgia Department of Natural Resources 
- Nongame Conservation Section, Forsyth, Georgia 31029, USA; BRIAN 
FOLT, Department of Biological Sciences, Auburn University, Auburn, Ala-
bama 36849, USA.

GRAPTEMYS VERSA (Texas Map Turtle). PREDATION AT-
TEMPT. Large catfish are consumers of a wide range of verte-
brate and invertebrate prey items. Herein we present the first 
documentation of a predatory attempt on a Graptemys versa by 
a large Flathead Catfish (Plyodictus olivaris). On 10 July 2013 at 
2143 h ca. 8 miles W of Menard at the San Saba River, Menard Co., 
Texas, USA (30.90058°N, 99.91545°W; 602 m elev.), an adult male 
G. versa was observed being attracted to a fishing line baited with 
a dead minnow in 1.2 m of water. As the turtle bit into the bait it 
was slowly brought to the surface whereupon a large P. olivaris 
arrived and began to swallow the turtle. The rear quarter of the 
turtle was drawn partially into the mouth of the catfish before 
it was suddenly expelled. The expulsion of the turtle may have 
been prompted by two high intensity flashlights being directed 
towards the face of the fish. Neither the fish nor turtle were cap-
tured. We note that the mouth of the catfish had opened to a 
gape greater than the length of the turtle.

CARL J. FRANKLIN, Amphibian and Reptile Diversity Research Center, 
University of Texas Arlington, Arlington, Texas 76019, USA (e-mail: Frank-
lin@uta.edu); ANDREW BRINKER, Biology and Environmental Science, 
R. L. Paschal High School, 3001 Forest Park Boulevard, Fort Worth, Texas 
76110, USA.

KINOSTERNON INTEGRUM (Mexican Mud Turtle). MORTAL-
ITY. Currently there is little information on the ecology of many 
Mexican freshwater turtles, including mud turtles in the genus 
Kinosternon (Canseco-Márquez and Gutiérrez-Mayén 2006. 
Anfibios y Reptiles del Valle de Tehuacán-Cuicatlán, CONABIO, 

México, D.F., xvi + 302 pp.). Even less is known regarding the di-
rect effects of human related activities on the habitats used by 
these species (Ramirez-Bautista et al. 2009. Herpetofauna del 
Valle de México: Diversidad y Conservación, CONABIO, México, 
D.F., xxiv + 213 pp.). In one report, pollutants were detected in 
water bodies inhabited by K. scorpioides. The pollutants, attrib-
uted to home and industrial sewage discharges, were believed 
to be among the factors that consequently triggered disease and 
increased mortality in these turtles (Sampedro-Marin et al. 2012. 
Rev. Colombiana Sci. Anim. 4:69–88). However, with respect to 
K. integrum, to date there are no reports on fatalities related to 
pollution in waters they inhabit.

On 1 February 2012, between 1130 and 1600 h, we found 
23 individuals of K. integrum (Fig. 1) scattered on the shores 
of the Presa La Galera reservoir (Fig. 2), which is located in the 
Municipality of Abasolo, Guanajuato, Mexico (2228407.17°N, 
233882.16°W, WGS84; elev. 1689 m). Nineteen turtles were 
represented by empty shells (KiPG5-GTO-FEB-2012 to KiPG23-
GTO-FEB-2012), while four shells still contained soft body parts 
(�KiPG1-GTO-FEB-2012 [length and width of carapace “LW”= 152 
× 106 mm], � KiPG2-GTO-FEB-2012 [LW= 105 × 79 mm], � KiPG3-
GTO-FEB-2012 [LW= 129 × 103 mm], and � KiPG4-GTO -FEB-
2012 [LW= 16 × 12 mm]). This mortality may be related to the 
contaminated water discharged by a brick factory located on land 
next to Presa La Galera. The brick factory uses discarded car tires 

Fig. 1. An adult female Graptemys barbouri basking at a probable re-
cord height on Spring Creek in the Lower Flint River Basin, Decatur 
Co., Georgia.

Fig. 1. Dead individuals of Kinosternon integrum found at Presa La 
Galera, Municipality of Abasolo, Guanajuato, Mexico.
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Fig. 2. Presa La Galera, located in the Municipality of Abasolo, Gua-
najuato, Mexico. 
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as the main fuel in the brick baking process, and consequently 
various pollutants end up in the waste water. We suspect that the 
chemical wastes discharged by this factory could very likely be 
the main cause of noted mass mortality of K. scorpioides in Presa 
La Galera (Badii-Thabet et al. 2005. CULCyT 2:4–20; Sampedro-
Marin et al. 2012, op. cit.). More detailed studies are critically 
needed to determine the impact of this brick factory and its 
specific contaminants on this turtle population. All specimens 
(KiPG1-GTO-FEB-2012 to KiPG23-GTO-FEB-2012) are deposited 
in the Colección Herpetológica de la Estación Biológica del 
Instituto Tecnológico Superior de Irapuato.

Special thanks to J. D. Johnson for draft improvement and to 
S. Arguelles-Marmolejo for help in the field. 

ADRIAN LEYTE-MANRIQUE (e-mail: aleyteman@gmail.com), EFRÉN 
M. HERNÁNDEZ-NAVARRO (e-mail: efhernandez@itesi.edu.mx), Depar-
tamento de Zoología, Estación Biológica, Área Académica de Biología, In-
stituto Tecnológico Superior de Irapuato. Carretera Irapuato-Silao, km 12.5 
s/n, C.P. 36821, Irapuato, Guanajuato, México; VICENTE MATA-SILVA, De-
partment of Biological Sciences, The University of Texas at El Paso, El Paso, 
Texas 79968, USA (e-mail: vmata@utep.edu).

KINOSTERNON SONORIENSE (Sonoran Mud Turtle). WIN-
TER MORTALITY. Flash floods can have devastating impacts 
on biota in desert streams (Fisher et al. 1982. Ecol. Monogr. 
52:93–110; Grimm and Fisher 1989. J. N. Am. Benthol. Soc. 
8:293–307; Crandall et al. 2003. Comm. Ecol. 4:225–232). In par-
ticular, flash floods can pose substantial risks to Sonoran Mud 
Turtles that frequently inhabit perennial and ephemeral streams 
and impoundments throughout the Sonoran and Chihuahuan 
deserts. Although some freshwater turtles experience overwin-
tering mortality due to the inability to cope with extreme tem-
perature fluctuation (Cagle 1950. Ecol. Monogr. 20:32–54; Met-
calf and Metcalf 1979. Herpetologica 35:93–96; Christiansen and 
Bickham 1989. J. Herpetol. 23:91–94), little is known about the 
risks Sonoran Mud Turtles encounter while overwintering. Mor-
tality rates in adult turtles are often relatively low and constant 
compared to those of juveniles (Gibbons and Semlitsch 1982. J. 
Anim. Ecol. 51:523–527; Iverson 1991. Can. J. Zool. 69:385–391; 
Stone 2001. Southwest Nat. 46:41–53), but sporadic increases in 
mortality rates of adults or juveniles can influence population 
stability (Brooks et al. 1991. Can. J. Zool. 69:1314–1320; Congdon 
et al. 1994. Amer. Zool. 34:397–408; Buhlmann et al. 2009. Herpe-
tologica 65:39–53).

From 16–25 March 2013, we collected 14 Kinosternon 
sonoriense carcasses (10 adult females, one adult male, and three 
juveniles) in the Peloncillo Mountains, Hidalgo Co., New Mexico, 
USA (31.483°N 109.017°W, WGS84; elev. 1726 m). The area is 
characterized by narrow canyons containing highly ephemeral 
and flood-prone streams separated by rugged mountain 
ridgelines. Some canyons also have impoundments constructed 
during the 1930s. Dead K. sonoriense were salvaged from two 
impoundments, BW Tank and BH Tank, located in different 
drainages, ca. 7 km apart. All turtles were previously marked 
in conjunction with an on-going mark/recapture study (Stone, 
op. cit.). During 17–22 March 2013, we found two adult female 
and three juvenile K. sonoriense carcasses at BW Tank. The 
adults were floating in the impoundment and the juveniles were 
found immediately downstream of the impoundment dam. On 
18–19 March 2013, nine dead adult K. sonoriense (eight female 
and one male) were found at BH Tank, six were discovered 
on the bank and three were found just downstream from the 
impoundment dam. Nearly all carcasses were in the same state 

of decomposition with scutes still in place, shells intact, and no 
signs of predation. We also collected several other vertebrate 
carcasses; six Green Sunfish (Lepomis cyanellus) were found 10 
m below BH Tank and three dead lizards (Sceloporus virgatus, S. 
jarrovii, and Aspidoscelis neomexicana) were found in canyon 
pools within the study area.

In the two weeks prior to sampling, the study area 
experienced several hard freezes and a flash flood. Temperature 
recorders (LogTag® TRIX-8) set throughout study area recorded 
freezing temperatures until 5 March 2013 (min = -1.7°C), then 
no recorded freeze until 9 March 2013 (min = -0.2°C). During 5�–7 
March 2013, daytime highs reached 25.4°C. On 7 March 2013, 
there was a major rainfall, producing heavy flow in the canyons 
(M. Carrier, pers. comm.) and signs of flooding were evident at 
the sites during sampling. During 9–�15 March 2013 temperatures 
fell below freezing every day (min = -5.7°C) and daytime highs 
reached 29.5°C. 

We have marked 79 adult female turtles at BH Tank since 
2007 and have not captured an unmarked female there since 
May 2008. The individuals found dead in March 2013 represent 
~10% of the marked adult females in this population. Chronic 
winter mortality at that level is unsustainable. Necropsied adults 
from BW Tank showed no signs of malnutrition, disease, or 
trauma to the shell, skeleton, or lungs, and both had maturing 
follicles of various sizes in the reproductive tract. The lack of 
blunt trauma and absence of water in lungs of the necropsied 
turtles indicates that death was not a direct result of flooding 
or drowning. However, flooding could have displaced turtles, 
exposing them to freezing. We hypothesize that a series of warm 
days caused turtles to move out of secure wintering sites, and 
then flash flooding followed by several hard freezes may have 
been the cause of the mortality.

All collected specimens were deposited in the University 
of Central Oklahoma Natural History Museum (UCONHM): 
Herpetology - K. sonoriense (UCO 1806, 1807, 1809–1820), S. 
virgatus (UCO 1805); Ichthyology - L. cyanellus (UCO 63).

We thank M. Gault, M. Carrier, and the MidBar Ranch for 
site access and weather information, K. Bliss, I. Sidor, and the 
New Hampshire Veterinary Diagnostics Laboratory (NHVDL) for 
necropsy data, K. Locey and B. Benson for field assistance, and 
J. Congdon for reviewing the manuscript. We thank the Office 
of Research and Grants at the University of Central Oklahoma 
for financial support. This study was conducted under permits 
issued by the New Mexico Department of Game and Fish 
(Permit No. 2905) and the U.S. Forest Service (Authorization ID: 
SUP0800-02) and under an IACUC protocol from the University 
of Central Oklahoma.

JEREMY K. MASSENGILL, Department of Biology, University of Cen-
tral Oklahoma, Edmond, Oklahoma 73034, USA (e-mail: jmassengill1@uco.
edu); B. RYAN FAUGHT, Sailing Vessel - Apogee (e-mail: benjaiminfaught@
yahoo.com); PAUL A. STONE, Department of Biology, University of Central 
Oklahoma, Edmond, Oklahoma 73034, USA (e-mail: pstone@uco.edu).

LEPIDOCHELYS KEMPII (Kemp’s Ridley Seaturtle). ATLANTIC 
NESTING. Kemp’s Ridley nests almost exclusively on beaches of 
the western Gulf of Mexico, with a center of abundance at Ran-
cho Nuevo, Tamaulipas, Mexico (Márquez 1990. Sea Turtles of 
the World. An Annotated and Illustrated Catalogue of Sea Turtle 
Species Known to Date. FAO Species Catalogue, FAO Fisheries 
Synopsis. 81 pp.). Kemp’s Ridley is considered to be the most 
endangered sea turtle species in the world, although the num-
ber of nests has been increasing exponentially in recent years at 
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Rancho Nuevo (National Marine Fisheries Service, U.S. Fish and 
Wildlife Service; SEMARNAT 2011. BiNational Recovery Plan for 
the Kemp’s Ridley Sea Turtle, Lepidochelys kempii, Second Rev. 
National Marine Fisheries Service. Silver Spring, Maryland 156 
pp. + appendices). Most Kemp’s Ridleys show synchronous nest-
ing in large groups called arribadas. The oldest estimate of the 
number of nesting females comes from a film made during an 
arribada in 1947, when 40,000 females were believed to have 
participated in the single event (Hildebrand 1963. Ciencia Méx. 
22:105–112). But the population declined drastically through the 
1970s (Márquez 1994. Synopsis of Biological Data on the Kemp’s 
Ridley Turtle, Lepidochelys kempii. NOAA Tech. Memorandum 
NMFS-SEFSC-343, 91 pp.; Turtle Expert Working Group 1998. An 
Assessment of the Kemp’s Ridley (Lepidochelys kempii) and Log-
gerhead (Caretta caretta) Sea Turtle Populations in the Western 
North Atlantic. NOAA Tech. Memorandum NMFS-SEFSC-409, 
96 pp.). The reason for the decline was suspected to be egg har-
vesting, killing of nesting females, and drowning of turtles in 
trawl fisheries in the Gulf of Mexico (Pritchard and Márquez 
1973. Kemp’s Ridley or the Atlantic Ridley, Lepidochelys kempi. 
I.U.C.N. Monograph. Marine Turtle Series 2. 30 pp.). After ad-
dressing these problems—protecting nests, protecting nesting 
turtles, and implementing turtle excluder devices in commercial 
trawling (National Research Council 1990, op. cit.; Márquez 1994, 
op. cit.; Pritchard 1997. Marine Turt. Newsl. 76:14–17; Turtle Ex-
pert Working Group 1998, op. cit.), the number of Kemp’s Rid-
leys nesting increased sharply during the period of 1990 to 2010 
at both Rancho Nuevo and Padre Island, Texas, the closest U.S. 
nesting beach to Rancho Nuevo (National Marine Fisheries Ser-
vice et al. 2011, op. cit.).

In addition to arribadas, solitary nestings have occurred on 
beaches in North Carolina, South Carolina, Florida, Alabama, 
and, more frequently, Texas, USA (Meylan et al. 1990. Herpetol. 
Rev. 21:19–20; Palmatier 1993. Herpetol. Rev. 24:149–150; Shaver 
and Caillouet 1998. Mar. Turt. Newsl. 82:1–5; Williams et al. 
2006. Marine Turt. Newsl. 113:8; National Marine Fisheries 
Service et al. 2011, op. cit.). In Florida, Kemp’s Ridley nests have 
been confirmed on the beaches along both the Gulf of Mexico 
and Atlantic Ocean, including the Florida panhandle (Florida 
Fish and Wildlife Conservation Commission Statewide Nesting 
Beach Survey program database). The current note documents 

a Kemp’s Ridley that nested twice near the same location on 
the Atlantic coast of Florida and provides information on nest 
locations, nest site fidelity, clutch sizes, incubation periods, and 
nest productivity.

On two occasions in May 2013, visitors to Sebastian Inlet 
State Park (Brevard Co., Florida) reported a sea turtle nesting 
in daylight to park rangers. I was contacted by the rangers and 
located a nesting Kemp’s Ridley (Fig. 1). In this first encounter, 
the turtle was digging an egg chamber at 1045 h Eastern Standard 
Time on 02 May 2013 at Sebastian Inlet State Park (27.864°N, 
80.448°W), on the north side of Sebastian Inlet. When the turtle 
had stopped depositing eggs (116 eggs), I applied inconel flipper 
tags to both front flippers and took measurements: standard 
straight carapace length = 63.8 cm SCL

n-t
, minimum straight 

carapace length = 63.4 cm SCL
min

, maximum straight carapace 
width = 61.6 cm, curved carapace length notch to tip = 66.5 
cm CCL

n-t
, curved carapace width = 69.8 cm CCW, maximum 

straight head width = 13.8 cm (Bolton 1999. In Eckert et al. [eds.], 
Research and Management Techniques for the Conservation 
of Sea Turtles, pp. 110–114. IUCN/SSC Marine Turtle Specialist 
Group Publication 4). On the day of nesting, winds were at 
15–20 knots from the east north-east, seas were choppy, and 
the sky was overcast. The same Kemp’s Ridley nested again at 
1040 h Eastern Standard Time on 25 May 2013, 23 days after the 
first nesting and just 29 m north of the first nest location. The 
park rangers confirmed the flipper tag numbers applied during 
the first encounter. The eggs were not counted for the second 
nesting. Weather conditions were similar to the day of the turtle’s 
first nesting event—windy with rough seas. The location of each 
nest was marked with a stake placed on the west side of the dune. 
The first nest was depredated by raccoon(s) prior to hatchling 
emergence, on the night of 25 June 2013, the 54th day after egg 
deposition. Sixty-seven live hatchlings were collected from the 
nest on the morning of 26 June 2013 by a Sebastian Inlet state 
park ranger. Sixty-three hatchlings survived and were released 
offshore (27.8817°N, 80.3750°W), about 7.5 km east of Sebastian 
Inlet. At least 67 of the 116 eggs in the clutch hatched.

The second nest was caged with a self-releasing screen by 
park rangers. The hatchlings emerged on the night of 15 July 
2013 after 52 days of incubation, but many were depredated 
outside the cage by raccoons, including 59 dead and 1 live (with 
a damaged eye), collected by a ranger on the morning of 16 July 
2013. All the collected hatchlings had damage to the anterior 
parts of their bodies, including the neck, head, throat, and eyes. 
On 19 July 2013, I conducted a nest productivity assessment for 
the second nest. The nest contained five eggs that died during the 
early incubation (no obvious embryo), nine eggs that died during 
late incubation (well-developed embryos), four dead hatchlings 
(completely out of the egg shells), and 108 empty egg shells 
(this includes four egg shells from dead hatchlings); therefore, 
the estimated clutch size of the second nest was 122. Hatching 
success and emergence success of the nest were 88.5% and 
85.2%, respectively. I examined the hatchlings that were killed by 
raccoons for the number of costal (N = 59) and inframarginal (N = 
59) scutes, and for the configuration of prefrontal head scales (N 
= 21, 38 excluded due to head injuries). A typical Kemp’s Ridley 
would have five pairs of costal scutes, four pairs of inframarginal 
plastron scutes, and two pairs of prefrontal scales, of roughly 
similar size and shape, with no extra scute between the first and 
second pair (Pritchard and Mortimer 1999. In Eckert et al. [eds.], 
Research and Management Techniques for the Conservation 
of Sea Turtles, pp. 21–38. IUCN/SSC Marine Turtle Specialist 

Fig. 1. A Lepidochelys kempii covering its nest at Sebastian Inlet State 
Park, Brevard Co., Florida, USA, 02 May 2013.
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Group Publication 4). Fifty-three of 59 (90 %) had five costals 
on each side, all 59 had four inframarginal plastron scutes, and 
all 21 showed typical Kemp’s Ridley head scute patterns. Given 
this evidence, I conclude that there is a low probability that the 
turtles were hybrids.

The size of the nesting turtle, the nest incubation periods, 
and the weather conditions under which the turtle nested were 
all similar to descriptions of Kemp’s Ridleys nesting at Rancho 
Nuevo, Mexico (Hildebrand 1963, op. cit.; Pritchard and Márquez 
1973, op. cit.; Márquez 1990, op. cit.). The close proximity of the 
two nest sites (29 m) was similar to observations made on the 
beach in Sarasota, Florida, where a Kemp’s Ridley deposited 
two nests 274 m apart (Foote and Mueller 2000. In Mosier et al. 
[compilers.], Proceedings of the Twentieth Annual Symposium on 
Sea Turtle Biology and Conservation. NOAA Tech. Memorandum 
NMFS-SEFSC-477. 369 pp.). The Kemp’s Ridleys in Mexico also 
nest within a relatively small area of Rancho Nuevo (National 
Marine Fisheries Service et al. 2011, op. cit.).

The hatchlings from these two nests showed no signs of 
hybridization, based on visual examination of the carapace, 
plastron, and head scute patterns. This was also the implication 
of the genetic analysis of Kemp’s Ridley hatchlings that emerged 
in Volusia Co. (Johnson et al. 1999. Florida Sci. 62:194–204). In 
Mexico, the mating of Kemp’s Ridleys is postulated to occur near 
the nesting beach (Morreale et al. 2007. In Plotkin [ed.], Biology 
and Conservation of Ridley Sea Turtles. The Johns Hopkins 
University Press, Baltimore, Maryland. 356 pp.; Rostal 2007. In 
Plotkin [ed.], Biology and Conservation of Ridley Sea Turtles. 
The Johns Hopkins University Press, Baltimore, Maryland. 356 
pp.). I do not know where the female described in this account 
mated. Because Kemp’s Ridleys have an alternating gait and 
leave a track in the sand similar to the nesting emergence of 
the more commonly observed Loggerhead, the number of 
their nests might be slightly underestimated in Florida. Eighty 
Kemp’s Ridley nests have been reported from Florida beaches 
during 1989–2013, with 17 nests reported from the Atlantic 
coast (Florida Fish and Wildlife Conservation Commission, 
Statewide Nesting Beach Survey program data). The nesting of 
Kemp’s Ridley in Florida, outside its principal range, may be a 
function of the recent overall increase in nesting by the species, 
although the number of Kemp’s Ridley nests in Florida during 
the period of abundant nesting in Mexico (1940s and before) is 
unknown. 

I thank D. Bagley, R. Chabot, A. Finegan, R. Grimaldi, K. Jones, 
E. Perry, V. Tiseth, and M. Watkins for field support. I also thank J. 
Boyett, B. Brost, B. Crowder, A. Meylan, and B. Witherington for 
review of this note.

SHIGETOMO HIRAMA, Florida Fish and Wildlife Conservation Com-
mission, Florida Fish and Wildlife Research Institute, 9700 South A1A, Mel-
bourne Beach, Florida 32951, USA; e-mail: Tomo.Hirama@MyFWC.com.

MALACLEMYS TERRAPIN (Diamond-backed Terrapin). ROAD-
KILL. Roads can be a substantial source of mortality for Dia-
mond-backed Terrapins, especially female turtles searching 
for nesting sites (Woods and Herlands 1997. In J. Van Abbema 
[ed.], Proceedings: Conservation, Restoration, and Management 
of Tortoises and Turtles—An International Conference, pp. 46–
53. New York Turtle and Tortoise Society, New York). Despite the 
relatively high number of terrapins killed along roadways, few 
studies have focused on road mortality in this species (Szerlag 
and McRobert 2006. Appl. Herpetol. 3:27–37). Here, data are pre-
sented from a two-year study of terrapin road mortality along a 

highway in coastal Virginia that has never been systematically 
surveyed for such mortality.

We quantified the total number of terrapins killed along a 
9-km stretch of Route 175 in Wallops Island, Virginia, USA for 
two consecutive years (2012, 2013). We monitored the highway 
between 37.9227°N, 75.4704°W and 37.9372°N, 75.3844°W, which 
includes a section of causeway that connects mainland Virginia 
to Chincoteague Island and crosses an area of extensive coastal 
salt marsh. This causeway is one of the longest stretches of high-
traffic, non-viaduct roadway bisecting coastal salt marsh on the 
Delmarva Peninsula. Surveys were conducted by automobile 
twice daily at approximately 0800 h and 1700 h from 25 May 2012 
to 27 July 2012 and from 29 May 2013 to 30 July 2013. All observed 
carcasses were collected and removed from the highway after 
obtaining GPS coordinates.

We observed a total of 89 and 92 dead terrapins for 2012 and 
2013, respectively. Road mortality was consistently biased to a 
particular section of the causeway, located between the Queens 
Sound and Wire Narrows bridges (Fig. 1, section 5). This section 
accounted for approximately 32% of total road mortality, but 
it was around 16% of the total transect length. As expected, of 
the terrapins whose sex could be determined, the majority 
were female (95–98%). In 2012, peak mortality rate occurred 26 
May with a total of 12 terrapins killed/day, while in 2013 peak 
mortality occurred approximately two weeks later (8 June), with 
10 terrapins killed per day. Cooler water temperatures observed 
during the spring of 2013 may account for the observed delay in 
the timing of peak mortality relative to 2012. The last observed 
road mortality was similar for both years—12 July for both 2012 
and 2013; however, a single live terrapin was observed crossing 
the causeway as late as 15 July 2013. 

We found an average annual mortality of 90.5 terrapins 
killed per 9-km of highway. This is a conservative estimate of 
the annual rate of mortality at this site, because we did not take 
detection probability into consideration. In at least five instances 
over the two-year period we observed terrapin mortality outside 
of the normal survey times, but all evidence had disappeared 
by the time we conducted official surveys. In spite of this, 

Fig. 1. Map depicting the location of the road survey transect (red 
line) along Route 175 in Wallops Island, Virginia. The black hashes 
demarcate the different sections of the transect, which were sepa-
rated by bridges in most cases. 



Herpetological Review 45(2), 2014

NATURAL HISTORY NOTES     319

the mortality rate at this site is greater than that reported by 
Szerlag and McRobert (2006, op. cit.), who documented annual 
mortality to be 53 terrapins for an 8.1-km road (6.5 terrapins/
km/yr); however, their study and ours documented substantially 
less mortality than that reported in a Cape May, New Jersey 
study. That seven-year survey documented a total mortality of 
4020 terrapins with an annual mortality rate of 22.8 terrapins/
km/yr (Wood and Herlands 1997, op. cit.). Nevertheless, due to 
the substantial number of terrapins killed along the Route 175 
causeway, we recommend the installation of terrapin barriers 
to reduce road mortality. We also recommend that conservation 
resources should be prioritized to section five (Fig. 1) of the 
causeway, the greatest source of mortality.

We thank the Chincoteague Bay Field Station for housing and 
logistical support, Kutztown University for financial assistance, 
and the Virginia Department of Game and Inland Fisheries and 
Virginia Department of Transportation for permitting. E. Wink, 
L. Piorkowski, and S. Krieg assisted with data collection.

MATTHEW STONE (e-mail: stone@kutztown.edu), PETE KORPICS, 
SARAH KROPF, and KRISTIN KORONCAI, Department of Biology, Kutz-
town University, P.O. Box 730, Kutztown, Pennsylvania 19530, USA.

PODOCNEMIS ERYTHROCEPHALA, PODOCNEMIS EXPANSA, 
PODOCNEMIS SEXTUBERCULATA, PODOCNEMIS UNIFILIS 
(Red-headed Amazon River Turtle, Giant South American River 
Turtle, Six-tubercled Amazon River Turtle, Yellow-spotted Ama-
zon River Turtle). COEXISTENCE. Here we report the first record 
of four species of freshwater turtles of the same genus occurring in 
the same locality. Podocnemis expansa and P. unifilis are found in 
Brazil, Bolivia, Colombia, Ecuador, Guyana, Peru, Suriname, and 
Venezuela; P. erythrocephala can be found in Brazil, Colombia, and 
Venezuela; P. sextuberculata is present in Brazil, Colombia, and 
Peru (Vogt 2008. Tartarugas da Amazônia. Gráfica Biblos, Lima, 
Peru. 104 pp.) This note is based on a survey in Amazonas (Brazil), 
in the Municipality of São Sebastião do Uatumã, Sustainable De-
velopment Reserve Uatumã, in Lake Jaraoacá (2.37705555556°S, 
58.3048333°W; WGS 84). Between January and August 2012, using 
trammel nets, we captured 30 specimens of P. expansa (238.6 ± 
63.9 mm SCL; mean ± standard deviation), 15 of P. erythrocephala 
(212.4 ± 27.5 mm SCL), 14 of P. sextuberculata (220.1 ± 11.4 mm 
SCL), and six specimens of P. unifilis (215.7 ± 14.7 mm SCL) dis-
tributed among males, females, and juveniles. This is also the first 
record of P. sextuberculata occuring in a black water lake; they usu-
ally occur only in white or clear water rivers and lakes.

We are grateful to CPPQA for financial and logistical support 
and CNPq for scholorship to F.L.R. Cunha. We thank Claudomiro 
dos Santos Gomes and Adalberto Costa de Almeida for the field 
assistance and Natali Bordon for reviewing the manuscript. 
Research conducted under research permit Nº 063/2011 CEUC 
/ SDS.  
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Pesquisas da Amazônia (INPA), Av. André Araújo, 2936, Petrópolis, CEP 
69.067-375 Manaus, Amazonas, Brazil (e-mail: fernandolrcunha@yahoo.
com.br); RAFAEL BERNHARD, Universidade Estadual do Amazonas (UEA), 
Centro de Estudos Superiores de Tefé, Estrada do Bexiga, 1085, Bairro Jeru-
salem, CEP 69470-000, Tefé, Amazonas, Brazil (e-mail: rafbernhard@gmail.
com); RICHARD C. VOGT, CBIO Instituto Nacional de Pesquisas da Amazô-
nia (INPA), Av. André Araújo, 2936, Petrópolis, CEP 69.067-375 Manaus, 
Amazonas, Brazil (e-mail: vogt@inpa.gov.br).

PODOCNEMIS LEWYANA (Magdalena River Turtle). MERCURY 
LEVELS. Podocnemis lewyana is an endangered species endemic 

to northern Colombia, where it suffers from habitat degrada-
tion and over-exploitation for its meat and eggs (Páez et al. 2009. 
Chelon. Res. Monogr. 5:024.1–024.6). Northern Colombia is a 
globally significant focus for mercury contamination due to its 
widespread use there in artisanal gold mining activities (United 
Nations Environment Programme 2002. Global Mercury Assess-
ment. Geneva, Switzerland). 

Between January and March of 2012, we obtained samples 
from eight adult female P. lewyana from subsistence fishermen 
at the time the turtles were sacrificed in Puerto Berrío, Antioquia 
(6.4942°N, 74.3882°W, WGS84; elev. 105 m). They ranged in size 
from 28.3 to 45.6 cm straight-line carapace length (mean = 39.3 
cm). Samples of blood, muscle, and carapace tissue were held on 
ice until transported to the laboratory, where they were digested 
with H

2
SO

4
, HNO

3
, and KMNO

4
. Total mercury content was 

then determined by flameless atomic absorption spectrometry, 
using a Buck Scientific 410 Cold vapor Mercury Analyzer 
(Buck Scientific, Inc, Norwalk, Connecticut). The mercury 
concentration averaged 0.79 ± 1.04 ug/g wet weight (mean ± SD) 
for muscle, 0.69 ± 1.06 ug/g for carapace and 0.13 ± 0.18 ug/g 
for blood. Thus, humans who consume P. lewyana meat run a 
health risk, since this tissue exhibited mercury concentrations 
above the maximum level (0.5 ug/g Hg) recommended by the 
World Health Organization (WHO 2000. Guidance for Assessing 
Chemical Contaminant Data for Use in Fish Advisories. Vol. 2. 
Risk Assessment and Fish. WHO, Washington, D.C.).

Mercury biomagnifies as it moves up the food chain, but 
despite being herbivorous, these P. lewyana individuals exhibited 
higher levels of mercury bioaccumulation in their tissues 
than those documented for the omnivorous Colombian Slider 
(Trachemys callirostris) in this same drainage (Zapata et al. 2014. 
Bull. Environ. Contam. Toxicol., in press. DOI: 10.1007/s00128-014-
1198-5). Perhaps the higher levels were related to the larger size of 
the P. lewyana individuals that were sampled, which presumably 
were older and therefore had experienced longer exposure times 
to this contaminant than the average adult slider turtle. 

We thank the Comité para el Desarrollo de la Investigación 
(CODI) and the Programa de Sostenibilidad 2010–2012 of the 
Universidad de Antioquia for funding this study.

LINA M. ZAPATA (e-mail: zapata.lina@gmail.com) and JAIME A. PA-
LACIO, Grupo de Investigación en Gestión y Modelación Ambiental-GAIA 
– SIU Cl. 62 No. 52-59 Universidad de Antioquia, Medellín, Colombia; BRI-
AN C. BOCK, Grupo Herpetológico de Antioquia, Institute of Biology, Cl. 67 
No. 52-59 Universidad de Antioquia, Medellín, Colombia.

PODOCNEMIS SEXTUBERCULATA (Six-tubercled Amazon Riv-
er Turtle). MORPHOLOGY, EXTRA LIMB. On 18 October 2013 
a female Podocnemis sextuberculata laid 18 eggs in a nest on 
Praia do Farias (Municipality of Oriximiná. Reserva Biológica do 
Rio Trombetas: Para, Brazil; 1.25°S, 56.833333°W, WGS84). This 
beach is used annually for nesting by Podocnemis (P. expansa, P. 
unifilis, and P. sextuberculata), from August–December. Eleven 
of these eggs hatched on 7 December. Mean nest temperature 
was 32.5°C (temperature recorded hourly by an Onset Tidbit 
Data Logger placed in the nest). One of the hatchlings had five 
limbs, two anterior and three posterior. The four in the expected 
locations were normal, the fifth appendage had its origin at the 
medial juxtaposition of the femoral and anal scutes; the atro-
phied appendage has normal skin, scale, and toe morphology, 
but is about 50% smaller than the other two hind limbs (Figs. 
1, 2). The plastron and carapace are disrupted at the insertion 
point of the extra limb. The turtle was able to walk and swim 
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without any difficulties. The added appendage is capable of 
moving up, covering the cloaca with the foot, or down. It is able 
to spread the toes normally. Usually the appendage is held tight 
against the plastron with the ventral aspect of the foot covering 
the cloaca. To our knowledge this is the first report of a pleurodi-
ran turtle with five appendages. A Chrysemys picta without hind 
legs, which died while hatching, has been reported (Ewert 1979. 
In M. Harless and H. Morlock [eds.], Turtles: Perspectives and Re-
search, pp. 333–413. John Wiley and Sons, New York). Hildebrand 
(1938. J. Hered. 29:243–254) reported a Malaclemys terrapin with 
a rudimentary fifth leg. The turtle described here remains alive at 
Projeto Tartarugas da Amazônia in Manaus. 

Financial and logistical support for the study were provided 
by Projeto Tartarugas da Amazônia and REBIO Trombetas 
(ICMBio), CNPq provided a scholorship for F. F. Pereira. Joselino 
and Maneco are thanked for field assistance. This research was 
authorized by permit No40084-3/2013 ICMBio. 
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RHINOCLEMMYS RUBIDA PERIXANTHA (Colima Wood Tur-
tle). DIET. Rhinoclemmys rubida perixantha is a relatively small 

terrestrial turtle, native to the tropical deciduous forests of west-
ern Mexico, ranging from the states of Michoacán to Jalisco 
(van Dijk et al. 2007. In IUCN 2013. IUCN Red List of Threat-
ened Species. Ver. 2013.1 http://www.iucnredlist.org. Accessed 
05 September 2013). Little information exists on the diet of R. 
r. perixantha, however observations of fecal samples from this 
species on the Chamela-Cuixmala Biosphere Reserve in 2011 
indicate the diet of this population consists of cactus (Opuntia 
spp.), isopods, and the seed pits of fleshy fruit (Holcomb 2012. 
The Tortoise. [The Turtle Conservancy]. 1:57). The closely related 
R. r. rubida is known to feed on cactus (Opuntia spp.), fruit, and 
small arthropods at the Behler Chelonian Center (Liu 2012. The 
Tortoise. [The Turtle Conservancy]. 1:59). Here we present addi-
tional observations on the diet of R. r. perixantha.

On four separate occasions in the lowland tropical deciduous 
forest of the Chamela-Cuixmala Biosphere Reserve (19.49868°N, 
105.04449°W) in Jalisco, Mexico, we observed a large quantity 
of Guapira macrocarpa seeds and flesh in the feces of R. r. 
perixantha. The first observation was on 1 July (adult male), 
followed by three more observations on 3 July (adult male), 
19 July (adult female), and 21 July (juvenile), 2012. On three 
occasions R. r. perixantha was observed actively feeding on 
the fallen fruits of Guapira macrocarpa (1, 3, and 21 July; Fig. 
1). Upon discovery, specimens were temporarily collected for 
measurement and collection of fecal samples. In addition to G. 
macrocarpa seeds, fecal samples revealed cactus fiber, and small 
amounts of unidentified seeds. This appears to be the first record 
of foraging and identified food sources for R. r. perixantha. 

Guapira macrocarpa is among the most abundant tree 
species on the Chamela-Cuixmala Biosphere Reserve and bears 
fruit during the onset of the four-month rainy season, typically 
in July (Durán et al. 2002. In Noguera et al. [eds.], Historia Natural 
de Chamela, pp. 443–472. Universidad Nacional Autónoma 
de México). During this period the fruit from G. macrocarpa 
is known to be an important food source for Trogon citreolus 
(Citreoline Trogon; Renton and Vega 2002. In Noguera et al. 
[eds.], Historia Natural de Chamela, pp. 345–346. Universidad 
Nacional Autónoma de México) and Glossophaga soricina 
(Pallas’s Long-tongued Bat; Stoner 2002. In Noguera et al. [eds.], 
Historia Natural de Chamela, pp. 379–395. Universidad Nacional 

Fig. 1. Posterior carapacial view of hatchling Podocnemis sextubercu-
lata with supernumerary hind limb.

Fig. 2. Posterior plastral view of hatchling Podocnemis sextuberculata 
with supernumerary hind limb.

Fig. 1. Rhinoclemmys rubida perixantha on the Chamela-Cuixmala 
Biosphere Reserve shortly after eating the red fleshy fruit of Guapira 
macrocarpa. 
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Autónoma de México). Observations of R. r. perixantha foraging 
on this fruit in the wild and its identification in fecal samples 
suggest G. macrocarpa may also be an important food source for 
this turtle during the rainy season. In addition, R. r. perixantha 
may potentially be an important seed dispersing agent for G. 
macrocarpa.

I thank Daniel Beck for logistical and moral support for my 
endeavors in the tropical deciduous forest, Caleb Loughran 
for reviewing all versions of this note, and Kerry Holcomb for 
inspiring my interest in these turtles. 
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TERRAPENE CAROLINA CAROLINA (Eastern Box Turtle). PO-
TENTIAL MODE OF DISPERSAL IN TERRESTRIAL GASTRO-
PODS. Terrapene carolina carolina has been shown to aid in 
the dispersal of both fungal spores (Jones et al. 2007. Am. Midl. 
Nat. 157:121–126) and seeds (Braun and Brooks 1987. Am. Midl. 
Nat. 117:312–318). Both of these instances were accomplished 
through ingestion and defecation and are something that would 
be expected based on T. c. carolina feeding habits (Dodd 2001. 
North American Box Turtles: a Natural History. Univ. Oklahoma 
Press, Norman. 231 pp.). This report describes the dispersal of 
an additional organism (e.g., terrestrial gastropod) through at-
tachment to the carapace of T. c. carolina. Box turtles tend to 
have varying home range sizes depending on the individual, but 
generally stay within a small region (Dodd 2001, op. cit.), there-
fore, long distance dispersal by invertebrates via attachment to 
the carapace is not likely. However, there is potential for disper-
sal into localized areas where previous colonization has not oc-
curred. There is also an opportunity for re-colonization of areas 
that have experienced some type of catastrophic disturbance.

 On 8 June 2011 while conducting field work at Lilley Cornett 
Woods Appalachian Ecological Research Station, Letcher Co., 
Kentucky, USA (37.07692°N, 82.99578°W; NAD 83), I observed 
a small terrestrial gastropod (Punctum minutissimum) that 
had attached itself to the carapace of a T. c. carolina. Although 
it is unknown whether the terrestrial gastropod intentionally 
attached itself to the carapace, this represents a potential mode 
of dispersal in these organisms, even if unintentional. This 
observation demonstrates a mode through which microsnails 
(i.e., those that are < 5 mm in diameter), as noted here, may 
potentially colonize or re-colonize local areas. These organisms 
have extremely limited mobility and are confined to small home 
ranges throughout their lives (Baur and Baur 1988. Veliger 30:372–
376), thus making them susceptible to localized extinctions 
during catastrophic events. This may also represent a manner by 
which terrestrial gastropods could navigate through areas that 
would generally present a barrier for dispersal, such as shallow 
water. Though terrestrial gastropods are often consumed by T. 
c. carolina (Dodd 2001, op. cit.), this observation demonstrates 
an instance in which a prey organism could potentially derive 
benefit from the presence of a potential predator. To my 
knowledge, this is the first such observation of this phenomenon 
in this area.

 DANIEL A. DOUGLAS, Department of Biological Sciences, Eastern 
Kentucky University, Richmond, Kentucky 40475, USA; e-mail: dnl.doug-
las83@gmail.com.

TRACHEMYS SCRIPTA ELEGANS (Red-Eared Slider). MOVE-
MENT. Freshwater turtles are capable of long distance move-
ments; such movements may be associated with reproduction, 
periods of dormancy, and searches of suitable habitat (i.e., 
ephemeral wetlands; Ernst and Lovich 2009. Turtles of the Unit-
ed States and Canada, 2nd ed., Johns Hopkins Univ. Press, Balti-
more, Maryland. 827 pp.). 

At ~ 0900 h on 18 July 2012, a female Trachemys scripta 
elegans (carapace length = 195 mm, mass = 1025 g) was captured 
in a hoop trap on the North Oconee River in Clarke Co., Athens, 
Georgia, USA, and released at the point of capture. This individual 
was recaptured at ~ 1100 h on 22 July 2012 in another hoop trap 
1.65 km downstream from where it was first captured. Distance 
of movement was determined using GPS and Google Earth Pro. 
At the time of trapping, the stream was at base flow (30 cubic 
feet/sec), with numerous riffle areas, which constricted aquatic 
movement downstream. 

Although long distance movement in turtles is not unusual, 
our observation might be of interest because this turtle 
apparently followed the watercourse for a considerable distance 
at a time when movement was difficult. In addition, females 
are often considered more sedentary than males (Parker 1984. 
Am. Midl. Nat. 112:280–293). In Carolina Bays of South Carolina, 
significantly more males were captured than females of those 
turtles making overland movements (Morrealle et al. 1984. Can. 
J. Zool. 62:1038–1042). Additionally, the longest movements were 
made exclusively by males, supporting a hypothesis that differing 
reproductive tactics might explain the differences in seasonal 
activity of males and females. It is possible that the movement 
we observed might have been associated with disturbance from 
handling, although this was minimized in the field.

SEAN C. STERRETT, Warnell School of Forestry and Natural Resources, 
University of Georgia, 180 E. Green Street, Athens, Georgia 30605, USA (e-
mail: ssterret@uga.edu); ASHLEY CRAIN, Gainesville State College, 3820 
Mundy Mill Rd, Oakwood, Georgia 30566, USA. 

TRACHEMYS SCRIPTA (Red-Eared Slider), PSEUDEMYS TEX-
ANA (Texas River Cooter), CHELYDRA SERPENTINA (Snap-
ping Turtle). FEEDING BEHAVIOR AND SCAVENGING. On 
25 March 2013 we observed a Pseudemys texana consuming 
algae from the carapace of a Trachemys scripta in the Turtle 
Pond at The University of Texas at Austin. The Turtle Pond 
contains an urban population of T. scripta, P. texana, at least 
two individuals of Chelydra serpentina, and a lone individual 
of Apalone spinifera (presumed to be introduced). Algae cov-
ers the carapaces of many turtles in the pond; some individuals 
are entirely covered in algae while others lack it. This is the first 
time that the consumption of algae from a turtle shell has been 
documented between these two species; it remains unknown 
if this represents an opportunistic feeding event or if there is 
a more substantial symbiotic relationship between these spe-
cies. Symbiotic cleaning behavior has been noted previously in 
a single pond in Ontario, Canada, in which several individuals 
of Chrysemys picta were observed eating algae and leeches off 
of the shell and skin of several Chelydra serpentina (Krawchuk 
et al. 1997. Can. Field Nat. 111:315–317). Individual Chelydra 
in the pond with parasites removed by Chrysemys had signifi-
cantly fewer leeches than Chelydra elsewhere, but the effects of 
algae-removing behavior by the turtles was not mentioned in 
this regard. Although Chelydra is found in the Turtle Pond, no 
individuals have been observed participating in algae removal. 
The observed interaction between P. texana and T. scripta was 
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captured on video and is available for review (http://dx.doi.
org/10.6084/m9.figshare.787749). 

On 8 April 2013 we observed multiple adult T. scripta 
cannibalistically scavenging a decapitated adult conspecific 
in the Turtle Pond. These individuals bit at the exposed flesh 
between the forelimb and the plastron-carapace bridge, pulling 
with the head and neck and pushing with the forelimbs to tear off 
chunks before consuming the flesh. A video was captured of the 
behavior and is available for review (http://dx.doi.org/10.6084/
m9.figshare.787748). This behavior is probably not truly 
cannibalistic, but rather represents opportunist cannibalistic 
scavenging. Mitchell (1986. SSAR Herpetol. Circ. No. 15, 37 pp.), 
in a review of cannibalistic events for turtles, reported eight 
incidents, seven of which involved adults consuming juveniles; 
the eighth incident did not report information about the age of 
participants.

Also on 8 April 2013, we observed an individual of T. scripta 
consuming a juvenile of Chelydra serpentina in the Turtle Pond. 
When the observation was made, the juvenile was already 
deceased and partially consumed. The feeding behavior was 
similar to the cannibalistic scavenging described previously. 
The juvenile Chelydra was held in the mouth of the adult 
Trachemys, which pushed with its forelimbs and pulled with its 
neck to try to destroy the weakly ossified shell and consume the 
juvenile. This behavior was captured on video, which is available 
for review (http://dx.doi.org/10.6084/m9.figshare.810515). 
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harvard.edu); ADAM D. MARSH, The University of Texas at Austin, Jackson 
School of Geosciences, 2225 Speedway, Stop C1160, Austin, Texas 78712-
1692, USA (e-mail: ADMarsh@utexas.edu).

CROCODYLIA – CROCODILIANS

CROCODYLUS MORELETII (Morelet’s Crocodile). DIET. Cro-
codylus moreletii inhabits freshwater wetlands throughout 
much of the Atlantic lowlands of Mexico, Guatemala, and Be-
lize (Groombridge 1987. In Webb et al. [eds.], Wildlife Manage-
ment: Crocodiles and Alligators, pp. 9–21. Surrey Beatty & Sons, 
Pty. Ltd, Sydney). On 18 April 2013 at 2230 h, while conducting a 
crocodile spotlight survey along the Río Hondo (17.9°N, 88.86°W, 
datum WGS84; 5 m elev.) on the border between Mexico and Be-
lize, we found a yearling Morelet’s Crocodile (32 cm total length, 
130 g) that had just captured an adult male Mexican Greater 
Funnel-eared Bat (Natalus mexicanus) near shore. The young 
crocodile continued holding the bat between its jaws after we 
captured it (Fig. 1). Crocodilians are mainly nocturnal hunters, 
so field observations on actual prey species taken are scarce. 
However, Crocodylus porosus and C. johnstoni catch flying foxes 
and other bats in some regions of Australia (Pooley 1989. In Ross 
[ed.], Crocodiles and Alligators, pp. 76–91. Facts On File, Inc., 
New York). To our knowledge, this is the first documented case of 
bats being part of the diet of C. moreletii. Previous dietary stud-
ies reported aquatic and terrestrial insects, arachnids, aquatic 
gastropods, crustaceans, fish, amphibians, reptiles, birds, and 
terrestrial mammals, but bats were not included among the 
prey items recovered from stomach contents (Platt et al. 2006. 
Herpetol. J. 16:281–290). More interesting is the fact that very 
small crocodiles such as this one are known to consume mostly 

invertebrates and small fish rather than birds or mammals (Platt 
et al. 2002. Herpetol. J. 12:81–84). During spotlight surveys to 
study crocodile populations we commonly observe bats flying 
above the water (Fig. 2), and this crocodile likely caught the bat 
when it came low to drink.

We thank Irving A. Rosas-López and Roberto Herrera-Pavón 
for field assistance, and Enrique Escobedo Cabrera for identify-
ing the bat species and determining its age class. Special thanks 
to Steven G. Platt for comments on the manuscript.

J. ROGELIO CEDEÑO-VÁZQUEZ (e-mail: rcedenov@ecosur.mx), 
FERNANDO GONZÁLEZ-ÁVILA, RAYMUNDO MINEROS-RAMÍREZ and 
ASELA MARISOL BUENFIL-ROJAS, El Colegio de la Frontera Sur, Deptar-
tamento Sistemática y Ecología Acuática, Av. Centenario Km 5.5, C.P. 77049 
Chetumal, Quintana Roo, México.

SQUAMATA — LIZARDS

AMBLYRHYNCHUS CRISTATUS (Marine Iguana). POLYDAC-
TYLY. Polydactyly is relatively uncommon in lizards and certain-
ly occurs in wild lizard populations at a frequency near or lower 
than 1/1000 (II, pers. obs. on Pacific islands of > 10,000 lizards). 
Thus, each observation is valuable and should be reported. 
Among reptiles, polydactyly has been reported within chelo-
nians and several lizard families (chamaeleonids, tropidurids, 

Fig. 1. Morelet´s Crocodile (Crocodylus moreletii) preying on a Mexi-
can Greater Funnel-eared Bat (Natalus mexicanus) in the Rio Hondo, 
Mexico-Belize. 
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Fig. 2. A bat flying (upper left corner) close to a young Morelet’s Croc-
odile, Crocodylus moreletii (center) on 6 September 2012 at 1952 h, 
Chichankanab Lake, Quintana Roo, Mexico. 
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lacertids, and gekkonids). Most recent reports concern lizards 
from distinct families and geographical origin (e.g., Carretero et 
al. 1995. Bol. Assoc. Herpetol. Esp. 1995:11–13; Megía 2012. Bol. 
Asoc. Herpetol. Esp. 23:54–56). One report among the Rhyncho-
cephalia has been omitted in all previous papers reporting cases 
of polydactyly (e.g., Bauer et al. 2009. Herpetol. Notes 2:243–246). 
This important statement was published in a local herpetologi-
cal association journal (Anonymous 2007. Society for the Re-
search on Amphibians and Reptiles in New Zealand 33:12). That 
case of symmetrical polydactyly reported the occurrence of six 
toes on both front feet in a hatchling Sphenodon punctatus. In-
eich (p. 228; 1987. Recherches sur le peuplement et l’évolution 
des reptiles terrestres de Polynésie française. Ph.D. Thesis, USTL 
Montpellier, France. 511 pp.) also reported the first cases of 
polydactyly in a skink (Cryptoblepharus poecilopleurus; Easter 
Island) and the first in a gecko (Gehyra oceanica; French Polyne-
sia), both also omitted in following reports. Paris Natural History 
Museum (MNHN) possesses two specimens of Amblyrhynchus 
cristatus (MNHN 1903.0007–8) that were collected together at 
Gardner Island on the Galapagos Archipelago in the early twenti-
eth century (note, however, that there are two Galapagos Islands 
named after Lord Gardner, one near Charles Island and another 
near Hood Island; Slevin 1959. The Galapagos Islands, A History 
of Their Exploration. Proc. California Acad. Sci. 25:i–x + 1–150). 
Both female MNHN specimens were donated by Mr. Rosenberg 
(and perhaps collected by him) on 31 January 1903 to the MNHN 
collections. Among those specimens, one (MNHN 1903.0007) 
exhibits polydactyly on both hands, whereas the other has nor-
mal fingers and toes. The adult specimen with supernumerary 
fingers displays six fingers on both hands (SVL = 192 mm, tail 
length = 305 mm, total length = 497 mm). The aberrant speci-
men is unique in two ways: First, polydactyly in this specimen 

is symmetrical and identical on both sides (Figs. 1, 2); secondly, 
the supernumerary finger is certainly placed before what should 
normally be finger I. Our specimen was, however, not x-rayed, 
and consequently, osteological basis for its polydactyly condi-
tion cannot be discussed further here. Lazi� et al. (2012. Herpetol. 
Notes 5:277–279) related a case of true polydactyly or brachydac-
tyly in a Podarcis muralis (Lacertidae) from Serbia showing six 
toes on each foot. Their observation concerned hindlimbs con-
trary to the Marine Iguana reported here, but was symmetrical as 
in the present case. Our report is the first regarding polydactyly 
in the Iguanidae. Our observations and all the previous ones to-
gether seem to argue that such malformations are not related to 
phylogenetic or geographic origin of an individual. Note, howev-
er, that they seem to have a strong association with islands (e.g., 
French Polynesia, Easter Island, Palmyra Atoll, New Zealand) 
and this could be perhaps an artifact linked to low island preda-
tion levels allowing individuals with such malformations to grow 
to adult stage and thus increasing their chance to be sampled.

IVAN INEICH, Muséum national d’Histoire naturelle, Département de 
Systématique et Evolution, CNRS-UMR 7205 (Origine, Structure et Evolu-
tion de la Biodiversité), Reptiles CP 30, 57 rue Cuvier, F-75005 Paris, France 
(e-mail: ineich@mnhn.fr); AURELIEN MIRALLES, CNRS-UMR5175 CEFE, 
Centre d’Ecologie Fonctionnelle et Evolutive, 1919 route de Mende, 34293 
Montpellier cedex 5, France.

ANOLIS CRISTATELLUS WILEYAE (Virgin Islands Crested 
Anole). NOCTURNAL ACTIVITY. The highly speciose genus 
Anolis is widespread in the New World tropics, with the 
Caribbean a major center of radiation (e.g., Schwartz and 
Henderson 1991. Amphibians and Reptiles of the West Indies: 
Descriptions, Distributions, and Natural History. Univ. Florida 
Press, Gainesville, Florida. 720 pp.; Roughgarden 1995. Anolis 
Lizards of the Caribbean: Ecology, Evolution, and Plate Tectonics. 
Oxford University Press, New York. 200 pp.; Losos 2009. Lizards 
in an Evolutionary Tree: Ecology and Adaptive Radiation of 
Anoles. Univ. California Press, Berkeley. 528 pp.). Several Anolis 
spp. have been described as human commensals in that they 
have colonized and proliferated in anthropogenic habitats such 
as urban gardens, plantations, and orchards (e.g., endemic A. 
trinitatus and exotic A. sagrei on St. Vincent, Windward Islands, 
Lesser Antilles; Treglia 2006. Iguana 13:252–263; exotic A. sagrei 
on Taiwan; Norval et al. 2002. Zool. Stud. 41:332–336). All 
species are typically diurnal. This note documents an instance 
of nocturnal activity in A. cristatellus wileyae, which has a 
widespread distribution in the Virgin Islands, and is known to 
occur in anthropogenic habitats (MacLean 1982. Reptiles and 
Amphibians of the Virgin Islands. Macmillan Education Limited, 
London and Basingstoke, UK. vii + 52 pp.).

Observations occurred in a small ground floor hotel bedroom 
at Nanny Cay Resort and Marina, on the coast at the east end of 
Tortola Island, British Virgin Islands (18.400833°N, 64.56888°W, 
datum WGS84; elev. ~5 m), during a stay by the second author 
(JEM). On 2 April 2013, 1939 h, JEM entered the unilluminated 
room, switched on the overhead ceiling light, and observed 
a small adult (estimated SVL ~50 mm) female A. c. wileyae 
stationary in resting stance with eyes open near the top of the 
shade of an unilluminated electric lamp, situated ~0.2 m from 
the bed on a bedside table. The subject was photographed with 
a digital camera (Fig. 1) but was apparently undisturbed by the 
flash and the presence of the observer, and remained in the same 
position on the lamp shade for a further ~7 minutes; it eventually 
leaped down to the side table, then to the floor, and was lost to 

Fig. 1. Left (on the left) and right (on the right) hands ventral views 
of Amblyrhynchus cristatus (MNHN 1903.0007) showing the super-
numerary finger I on both sides of the animal. Note that a mite is 
present on left side between fingers I and II. 

Fig. 2. Left (on the left) and right (on the right) hands dorsal views of 
Amblyrhynchus cristatus (MNHN 1903.0007) showing the supernu-
merary finger I on both sides of the animal. 
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view. JEM had been coming and going from the room previously 
during the day, but had not observed the subject, and had last 
left the room ~1¼ h previous to observations just after sunset 
(1832 h on 2 April 2013, Tortola Is.) when the overhead light was 
switched off and the curtains were closed, leaving the room in 
darkness. While very low illumination in the room through the 
window and gaps in the curtains might have been available in 
the gloaming from outside shortly after we left the room, later 
perhaps from exterior lights, or under the door from hallway 
lights, at some point during the intervening ~1¼ h period the 
lizard had climbed the furniture and the lamp shade, in darkness 
or near-darkness, as typical of arboreal perching behavior at 
dusk reported in many Anolis spp. (e.g., A. uniformis in Mexico; 
Cabrera-Guzman and Reynoso 2010. Rev. Mex. Biodivers. 
81:921–924; A. grahami, A. lineatopus, and A. valencienni in 
Jamaica; Singhal et al. 2007. Behaviour 144:1033–1052; general 
discussion, Losos 2009, op. cit.), and the lamp shade in the above 
case was probably the highest accessible point in the room. The 
subject reported herein was the only A. c. wileyae observed on 
Tortola Island during the brief stay by JEM.

This observation is apparently the first report of nocturnal 
activity in typically diurnal Anolis c. wileyae within a human-
occupied building on Tortola Island. Some congenerics (e.g., A. 
equestris) may remain active for a brief period after nightfall via 
thigmothermy on warm substrates. An alternative explanation 
is that availability of light rather than heat is the factor limiting 
activity in Anolis spp., if sufficient illumination is provided by 
incandescent or fluorescent lights, where insects attracted to 

artificial lights may provide an attraction for opportunistic 
foraging anoles, as noted in several reviews (e.g., Henderson 
and Powell 2001. Carib. J. Sci. 37:41–54; Perry and Fisher 2006. In 
Rich and Longcore [eds.], Ecological Consequences of Artificial 
Night Lighting, pp. 169–191. Island Press, Washington, DC), 
the most recent and extensive of which reported 17 Anolis spp. 
as engaged in this behavior (Perry et al. 2008. In Mitchell et al. 
[eds.], Urban Herpetology, pp. 239–256. Herpetol. Conserv. 
Vol. 3. SSAR, Salt Lake City, Utah), and there have been several 
subsequent reports (e.g., Stroud and Giery 2013. Herpetol. Rev. 
44[4]:660–661); these reports indicate nocturnal foraging around 
artificial lights might be widespread in Anolis spp. Nocturnal 
foraging activity at artificial lights was reported for the nominate 
race A. c. cristatellus in Puerto Rico (Garber 1978. Trans. Kansas 
Acad. Sci. 81[1]:79–80) and as exotics in the Dominican Republic, 
Hispaniola (Schwartz and Henderson 1999, op. cit.), and for A. 
c. wileyae which were in turn predated by the typically diurnal 
snake Liophis portoricensis anegadae on Guana Island, British 
Virgin Islands (Perry and Lazell 2000. Herpetol. Rev. 31[4]:227; 
Perry and Powell 2009. IRCF Reptiles & Amphibians 16[1]:6–17, 
photograph p. 11:B). The above case of a wild A. c. wileyae active 
in the dark in order to attain a sleeping perch demonstrated that 
this species will also engage in nocturnal activity other than 
foraging under artificial lights.

DEAN C. METCALFE, PO Box 4046, Werrington, NSW, Australia 2747 
(e-mail: dean_metcalfe@yahoo.com.au); JENNIFER E. METCALFE, PO Box 
734, South Brisbane, Queensland, Australia, 4101 (e-mail: jenni@econnect.
com.au).

ANOLIS SAGREI (Brown Anole). PREY STEALING BEHAVIOR.  
Anolis sagrei is native to Cuba and the Bahamas, and has been 
introduced throughout many tropical and subtropical regions of 
the world (Kolbe et al. 2004. Nature 431:177–181). Trunk-ground 
anole ecomorphs (e.g., A. sagrei) utilize a sit-and-wait forag-
ing strategy where they detect prey visually by their movement 
(Losos 2009. Lizards in an Evolutionary Tree: Ecology and Adap-
tive Radiation of Anoles. Univ. of California Press, Berkeley. 528 
pp.). The diet of A. sagrei consists primarily of invertebrates, but 
adults occasionally eat other lizards including young of their 
own species (Cochran 1989. Herpetol. Rev. 20:70; Gerber and 
Echternacht 2000. Oecologia 124:599–607). 

On 13 October 2013, we observed an adult A. sagrei steal a 
subdued spider from a spider-wasp (Hymenoptera: Pompilidae) 
on a spoil island located at Tomoka State Park, Ormond Beach, 
Florida, USA (29.349599°N, 81.090158° W; WGS 84). Spider-wasps 
paralyze and then lay eggs inside spiders, which subsequently 
hatch inside the spider host where the larvae feed (Eaton and 
Kaufman 2007. Kaufman Field Guide to Insects of North America. 
Houghton Mifflin, New York. 392 pp.). 

The wasp attacked a funnel-web spider (Araneae: 
Agelenidae), which was located on the ground at the base of 
a small tree. The spider attempted to flee about 0.5 m before 
becoming motionless, presumably due to venom injected by the 
wasp. The wasp quickly grabbed the spider and began to drag it 
backwards towards the site of the initial confrontation. An adult 
A. sagrei had been observing the wasp/spider interaction from 
about 0.5 m above in the small tree. As the wasp was dragging 
the spider, the A. sagrei jumped to the ground, bit and stole 
the spider, and quickly returned to its perch where it began to 
consume the spider. The wasp took flight when the A. sagrei bit 
the spider and fled the area within a few minutes following the 
event. 

Fig. 1. Female Anolis cristatellus wileyae on lamp shade in a hotel 
room, Tortola Island.
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Anolis sagrei are important components of tropical and 
subtropical communities that affect invertebrate populations 
directly (i.e., depredation) and indirectly (i.e., competition) 
(Spiller and Schoener 1990. Oecologia 83:150–161; Huang et al. 
2008. Ecol. Entomol. 33:569–576). While it is known that A. sagrei 
depredate spiders opportunistically (Spiller and Schoener 2001. 
Ecology 82:1560–1570), there are no studies to our knowledge 
that have documented direct competition between spider-wasps 
and anoles for spider prey. The frequency of these interactions 
depends upon numerous factors (e.g., wasp density, lizard 
density) and might contribute to shaping community structure 
where anoles and spider-wasps occur sympatrically, both in and 
outside the native range of A. sagrei.  

DAVID M. DELANEY (e-mail: dmdelane@uab.edu), COREY D. CATES, 
ANDREW M. BUCKELEW, Department of Biology, University of Alabama 
at Birmingham, Birmingham, Alabama 35294, USA; DANIEL M. DELANEY, 
Department of Biology, Millikin University, Decatur, Illinois 62522, USA; 
ANDREW M. DURSO, SUSANNAH S. FRENCH, Department of Biology, 
Utah State University, Logan, Utah 84321, USA; AARON M. REEDY, De-
partment of Biology, University of Virginia, Charlottesville, Virginia 22904, 
USA; and DANIEL A. WARNER, Department of Biology, University of Ala-
bama at Birmingham, Birmingham, Alabama 35294, USA.

ASPIDOSCELIS TIGRIS AETHIOPS (Sonora-Sinaloa Desert 
Whiptail). SIZE AND REPRODUCTION. I assessed SVL and re-
productive characteristics for Aspidoscelis tigris based on a sam-
ple from among the southernmost continental areas known for 
the species, populations which occur in a coastal state of western 
México. Use of the trinomial A. t. aethiops for these populations 
of diminutive lizards (max. SVL 67 mm) is problematic. Further 
studies may show that they represent an undescribed subspecies 
(Walker, unpubl. data). I examined 28 specimens from the Cali-
fornia Academy of Sciences (CAS 115648–115675) collected by A. 
E. Greer and F. W. Burley on 20 July 1963 from ~7 km NE of Topolo-
bampo near the road to Los Mochis (25.69°N, 109.04°W; datum 
NAD27) in the northern part of Sinaloa State, México. This site 
is beyond the southern limits of the Sonoran Desert as mapped 
by Brown and Wright (1994. Herpetology of the North American 
Deserts. Proc. Symp. Southwest. Herpetol. Soc. Spec. Publ. 5. Van 
Nuys, California. XX pp.). Data for SVL and clutch size based on 
dissection of the CAS sample are presented by ranges of variation, 
sex as a ratio, and/or means (to one decimal place) ± 1 SE. 

Numbers of males and females of A. t. aethiops, respectively 
(in parens), by size (as 5 mm increments in SVL where applicable) 
among the 28 specimens were: 50–54 (2:4), 55–59 (3:0), 60–64 
(10:6), 65–67 (3:0), and overall sex ratio from opportunistic 
collecting (18:10). Among the 10 females in the sample, nine 
were sexually mature (i.e., >51 mm SVL), seven were gravid, five 
had yolked ovarian follicles, and two had oviductal eggs. Sexual 
dimorphism in SVL for the Sinaloa population of A. t. aethiops is 
not apparent at P = 0.05, based on data for adult males (60.7 ± 
0.91, 53-67, N = 18) compared with adult females (58.7 ± 1.47, 52–
63, N = 9). Among females 50–54 mm SVL, 2 (50%) were gravid; 
clutch size was 1–2 (mean = 1.5). Among females 60-64 mm SVL, 
five (83.3%) were gravid; clutch size was 1–2 (mean = 1.8). For the 
single-date Sinaloa sample, two females had clutches of one egg 
and five females had clutches of two eggs. Clutch size for seven 
females was 1.7 ± 0.18; there is no relationship between clutch 
size and SVL for the seven Sinaloa females of A. t. aethiops (based 
on adjusted r2 = -0.18).

The sample of A. t. aethiops from the area northeast of 
Topolobampo, Sinaloa, referenced herein is ~331 km straight 

line distance south─southeast of the nearest continental site at 
Estación Ortiz (28.289972°N, 110.716889°W; datum WGS84), 
Sonora, from which specimens were previously used to assess 
SVL and reproductive characteristics at that latitude in this 
species (Walker et al. 2005. Herpetol. Rev. 36:316–317). The 
present study revealed a geographic trend from significantly 
higher means for adult male SVL (71.7 ± 0.71, range 60 ─87, N = 
91), adult female SVL (68.5 ± 0.73, 60─81, N = 60), and clutch size 
(2.2 ± 0.09, range 1 ─4, N = 43) at Estación Ortiz compared with the 
aforementioned lower means for the sample from northeast of 
Topolobampo, Sinaloa. 

I thank Robert C. Drewes and Jens V. Vindum, California 
Academy of Sciences, for the opportunity to examine specimens 
in their care. 

JAMES M. WALKER, Department of Biological Sciences, University of 
Arkansas, Fayetteville, Arkansas 72701, USA; e-mail: jmwalker@uark.edu. 

ASPIDOSCELIS TIGRIS PUNCTILINEALIS (Sonoran Tiger 
Whiptail). UPLAND HABITATS. The geographical distribution 
of Aspidoscelis tigris punctilinealis (= Cnemidophorus tigris grac-
ilis; see Reeder et al. 2002. Amer. Mus. Novitat. 3365:1─61; Taylor 
and Walker 1996. Copeia 1996:140–148; Walker et al. 1966. Co-
peia 1966:498─505) includes Isla Tiburón (type locality), Gulf of 
California, Sonora, Mexico, and large mainland areas in Sonora 
and Arizona (see map in Dessauer et al. 2000. Bull. Amer. Mus. 
Nat. Hist. 246:1─148; Taylor and Walker 1996, op. cit.; Walker et 
al., op. cit.). In this report we show that the popular conception 
of A. t. punctilinealis (Sonoran Tiger Whiptail) in Arizona as the 
ubiquitous, moderately large (~95 mm maximum SVL), wary, 
and rapidly-moving denizen of open ─structured Sonoran des-
ertscrub consisting of relatively stable creosote and/or mesquite 
flats (Dessauer et al., op. cit.; Taylor and Walker 1996, op. cit.) is 
inadequate to explain the existence of much larger lizards (>105 
mm maximum SVL) in topographically complex upper elevation 
disturbed ecotones connecting woodland biomes in the central 
part of the state. Herein, we describe atypical habitats utilized 
by lizards that apparently represent A. t. punctilinealis (based 
on dorsal and ventral color patterns) at the northern terminus 
of the range of the subspecies. The descriptions are based on 
studies conducted by BKS during 2006, 2007, 2012, and 2013 in 
the vicinity of Sedona, Yavapai County, Arizona (Boynton Can-
yon, 10 km NW Sedona, UTM 12S 422156E, 3863365N; all NAD 
1927) and near Payson, Gila County, Arizona, (including For-
est Road 414, 5.6 km SW Payson, UTM 12S 462837E, 3785055N 
and Houston Mesa Trailhead, 1.6 km NW Payson,  UTM 12S 
471684E, 3792453N). 

At the sites in Gila County, three biomes occur in close 
proximity, and ecotones between the three blur distinctions 
easily made in other areas of the state. At elevations of ~1400 to 
1800 m, complex mosaics of Great Basin Woodland, Chaparral 
and Petran Montane Coniferous Forest can be found, with broad 
to narrow ecotones among the three, resulting in exceptionally 
high plant diversity relative to typical “pure” stands of these 
biomes elsewhere. Aspidoscelis t. punctilinealis is abundant 
in these ecotones near Payson, but almost never in pure 
Chaparral nor pure Woodland nor pure Forest stands. These 
lizards are especially likely to be present in recently burned 
areas characterized by newly created open areas with exposed 
substrate, resulting from both natural and man-made causes. 
They flourish in these areas as they recover at least for 5-10 years 
post-burn, with reduced abundance if the community becomes 
densely vegetated with little exposed substrate (e.g., closed 
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canopy chaparral). Interestingly, as dense Woodland and Forest 
landscapes are “thinned” to reduce fire risk, available evidence 
indicates that A. t. punctilinealis rapidly colonizes these open ─
structured habitats.  

In the vicinity of Houston Mesa situated northwest of Payson 
(Fig. 1), some vegetation assemblages can be described as lush in 
a part of Arizona with annual rainfall of ~21.5 inches. Aspidoscelis 
t. punctilinealis is common in what is best termed a Woodland-
Chaparral ecotone with plants, in rough order of abundance, to 
include Arctostaphylos pungens (Pointleaf Manzanita), Quercus 
turbinella (Shrub Live Oak), Mimosa biuncifera (Wait-a-minute 
Bush), Pinus monophylla (Singleleaf Pinyon Pine), Juniperus 
monosperma (One Seed Juniper), Cupressus glabra (Smooth-bark 
Arizona Cypress), Quercus emoryi (Emory Oak), and even Pinus 
ponderosa (Ponderosa Pine) and Juniperus deppeana (Alligator 
Juniper) in small numbers. The soil is primarily gray─colored and 
well-drained, gravelly loam, alluvium of weathered, decomposing 
granite, with some boulder fields creating open areas devoid of 
vegetation and abundant thermoregulatory opportunities for 
squamates (Fig. 1). The only other teiid syntopic with A. tigris 
in these areas is triploid parthenogenetic A. uniparens (Desert 
Grassland Whiptail); A. velox (Plateau Striped Whiptail), also a 
triploid parthenogenetic species, occurs at higher elevations or in 
pure Great Basin Woodland communities (i.e., exclusive of pinyon/
juniper). Other co-occurring saurians with A. t. punctilinealis 
include: Cophosaurus texanus (Greater Earless Lizard), Sceloporus 
clarkii (Clark’s Spiny Lizard), Sceleporus tristichus (Plateau Fence 
Lizard), Urosaurus ornatus (Ornate Tree Lizard), and Phyrnosoma 
hernandesi (Greater Short-horned Lizard). For those who have 
observed A. tigris as the desertscrub teiid, in open creosote flats 
of the Mohave and Sonoran deserts of the Southwest, these upper 
elevation habitats are distinct exceptions, more in line with those 
occupied by A. t. munda (California Whiptail) populations found 
in Coastal Chaparral communities of California. However, A. t. 
munda, like A. t. punctilinealis, also inhabits a variety of habitats 
such as Blue Oak (Quercus douglasii) Woodland, Atriplex-Ephedra 
scrublands of the San Joaquin Valley, Panoche Valley, and Carrizo 
Plain, and Coastal Sage Scrub in southern California. 

Near Sedona, Yavapai County, Sonoran Tiger Whiptail was 
unexpectedly observed along hiking trails with substrate of 
ample exposed reddish degraded sandstone in canyons and 
nearby slopes of a similar ecotonal nature to those habitats 
near Payson. Elements of Great Basin Woodland (e.g., One Seed 
Juniper, Singleleaf Pinyon Pine), Chaparral (Pointleaf Manzanita, 
Shrub Live Oak), and Petran Montane Forest (Ponderosa Pine) all 
co-occur; the lizards there are also associated with relatively open 
slopes (Fig. 1). It appears that the populations of A. t. punctilinealis 
in these sandstone/canyons with a stunningly reddish substrate 
(Fig. 1) are derived from the more typical creosote bush habitats 
occupied along the Verde River to the south.

We thank Elizabeth, Justin, and Keith Sullivan for assistance 
in the field. Collecting permits were provided by the Arizona 
Game and Fish Department (2006 ─2013, to BKS), and collecting 
methods were approved as part of IACUC protocols (2006, 2009, 
and 2011) for surveying and vouchering lizards.

BRIAN K. SULLIVAN, School of Mathematical and Natural Sciences, 
P.O. Box 37100, Arizona State University, Phoenix, Arizona 85069, USA (e-
mail: bsullivan@asu.edu); JAMES M. WALKER, Department of Biological 
Sciences, University of Arkansas, Fayetteville, Arkansas 72701, USA (e-mail: 
jmwalker@uark.edu).

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

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

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

March 1 0 1 0 0

June 1 0 1 0 0

July 7 3 0 1 3

August 4 0 0 2 2*

September 6 2 2 1 1*

November 1 0 0 0 1*

Fig. 1. Habitat diversity contributing to the presence of Aspidosce-
lis tigris punctilinealis (Sonoran Tiger Whiptail) in the upland (elev. 
~1600–1800 m) Houston Mesa area northwest of Payson, Gila Coun-
ty, Arizona showing relatively closed (upper left) and open (upper 
right) recently burned sites; the granitic boulder site with ample 
exposed soil (lower left) and the Boynton Canyon area (lower right) 
near Sedona, Yavapai County, Arizona with a reddish degraded sand-
stone substrate.
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A sample of 32 B. cristatella collected from 2002 to 2006 and 
from 2008 to 2012 in West Malaysia deposited in the herpetology 
collection of La Sierra University (LSUHC), Riverside, California, 
USA, was examined. This series consisted of eleven males (mean 
SVL = 95.1 mm ± 11.2 SD, range = 73–111 mm), 20 adult females 
(mean SVL = 96.00 mm ± 7.3 SD, range = 84–109 mm) and one 
juvenile female (SVL = 72 mm). Bronchocela cristatella were 
collected by West Malaysian state: Johor (N = 14), Kedah (N = 3), 
Pahang (N = 3), Penang (N = 2), Perak (N = 3), Selangor (N = 5), 
Serak (N = 1), Terengganu (N = 1). 

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

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

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

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

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

CYRTODACTYLUS MACROTUBERCULATUS (Tuberculate Bent-
toed Gecko). REPRODUCTION. Cyrtodactylus macrotuberculatus 
was recently described by Grismer and Norhayati 2008 (Zootaxa 
1924:53–68) from Kedah, West Malaysia and has unofficially been 
reported from southern Thailand (Grismer 2012. et. al. Zootaxa 
3520:1–55). Grismer (2011. Lizards of Peninsular Malaysia, 
Singapore and their Adjacent Archipelagos. Edition Chimaira, 
Franfurt am Main. 728 pp.) reported a gravid female with two eggs 
during September from Perlis state and hatchlings during March, 
August, and September, suggesting year-round breeding. The 

purpose of this note is to add information on the reproductive 
biology of C. macrotuberculatus. 

A sample was examined consisting of 24 C. macrotuberculatus 
collected in West Malaysia during 2004, 2008–2012 deposited 
in the herpetology collection of La Sierra University, Riverside, 
California, USA (LSUHC), consisting of eight adult males (mean 
SVL = 94.0 mm ± 10.4 SD, range = 74–103 mm), seven adult 
females with quiescent ovaries (mean SVL =106.0 mm ± 4.6 SD, 
range = 97–109 mm), four sub-adult females (mean SVL = 80.0 
± 7.5 SD, range = 72–89 mm), and five unsexed juveniles (mean 
SVL = 50.0 mm ± 10.1 SD, range = 44–68 mm). Cyrtodactylus 
macrotuberculatus collected by West Malaysian states were: 
Kedah (LSUHC) 6829, 7532, 7560, 8334–8337, 9133, 9429, 9432, 
9448–9450, 9671–9673, 9693, 10579 and Perlis (LSUHC) 9686, 
9687, 9980, 9981, 10037, 10067.

A cut was made in the lower abdominal cavity and the left 
testis or ovary was removed, embedded in paraffin, cut into 
5-μm sections and stained with Harris hematoxylin followed by 
eosin counterstain. Enlarged follicles (> 4 mm) or oviductal eggs 
were counted. Histology slides were deposited in LSUHC.

The only stage present in the testicular cycle was 
spermiogenesis in which the lumina of the seminiferous tubules 
were lined by sperm or clusters of metamorphosing spermatids. 
The smallest reproductively active male measured 74 mm SVL 
(LSUHC 8335) and was collected in March. Monthly distribution 
of spermiogenic males was: March (N = 4), May (N = 1), June (N = 
1), September (N =1), November (N = 1). 

Four stages were present in the monthly ovarian cycle 
(Table 1): 1) quiescent, no yolk deposition; 2) yolk deposition, 
basophilic yolk granules in the ooplasm; 3) enlarged follicles > 4 
mm; 4) oviductal eggs. The smallest reproductively active female 
measured 97 mm SVL (LSUHC 8337), contained two oviductal 
eggs, and was collected in June.

Mean clutch size (N = 4) was 1.5 ± 0.58 SD, range 1–2). There 
was no indication of females producing multiple clutches, as no 
female with oviductal eggs and concurrent yolk deposition was 
found which would have indicated production of a subsequent 
clutch, however this likely reflects our small female sample size. 

 The presence of reproductive activity in all months sampled 
indicates C. macrotuberculatus exhibits an extended breeding 
cycle as do other South Asian lizards. See for example, Inger and 
Greenberg (1966. Ecology 47:1007–1021) and Grismer (2011, op. 
cit.). 

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

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

Month N Quiescent Early yolk Enlarged Oviductal
   deposition follicles eggs
    > 5 mm

March 3 1 1 0 1

June 1 0 0 0 1

August 1 0 1 0 0

September 2 0 0 2 0
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DASIA OLIVACEA (Olive Tree Skink). REPRODUCTION. Dasia 
olivacea ranges from Myanmar eastward to Vietnam and south 
through the Malay Peninsula and Singapore to Sumatra, Java, 
Borneo, and some adjacent islands (Inger and Brown 1980. 
Field. Zool. 3:1–11). There are accounts of D. olivacea clutch 
sizes in Das (2010. A Field Guide to the Reptiles of South-East 
Asia, Myanmar, Thailand, Laos, Cambodia, Vietnam, Peninsular 
Malaysia, Singapore, Sumatra, Borneo, Java, Bali. New Holland 
Publishers, London. 376 pp.; 6–14 eggs) and Manthey and Gross-
mann (1997. Amphibien & Reptilien Südostasiens. Natur und 
Tier – Verlag, Berlin. 512 pp.; 9–14 eggs). Dasia olivacea females 
may produce clutches three to four times a year (Malkmus et 
al. 2002. Amphibians & Reptiles of Mount Kinabalu [North Bor-
neo]. Koeltz Scientific Books, Königstein, Germany. 424 pp.). In 
this note we report additional information on reproduction of D. 
olivacea from West Malaysia from a histological examination of 
museum specimens. 

A sample of 19 Dasia olivacea from West Malaysia collected 
2001 to 2006, 2009, and deposited in the herpetology collection 
of La Sierra University (LSUHC), Riverside, California, USA, was 
examined. The sample consisted of six adult males (mean SVL 
= 95.5 mm ± 8.6 SD, range = 80–103 mm), eight adult females 
(mean SVL = 87.3 mm ± 5.9 SD, range = 80–98 mm), one subadult 
male (SVL = 73 mm), two subadult females (mean SVL = 72.5 mm 
± 0.70 SD, range = 72–73 mm), two unsexed juveniles (mean SVL 
42.5 mm ± 13.4 SD range = 33–52 mm SVL). Dasia olivacea were 
collected in West (Peninsular) Malaysia (by state): Johor (N = 8), 
Kedah (N = 4), Pahang (N = 4), Terengganu (N = 3). 

A cut was made in the lower abdominal cavity and the left 
testis or ovary was removed, embedded in paraffin, cut into 5 μm 
sections and stained with Harris hematoxylin followed by eosin 
counterstain. Enlarged follicles (> 4 mm) or oviductal eggs were 
counted. Histology slides were deposited in LSUHC. 

The predominant stage present in the testicular cycle was 
spermiogenesis in which the seminiferous tubules are lined by 
clusters of sperm or metamorphosing spermatids. The smallest 
reproductively active male (spermiogenesis in progress) 
measured 80 mm SVL (LSUHC 5600) and was collected in July. 
Other mature males were collected in July (N = 3), August (N = 1), 
September (N = 1). One smaller male (SVL = 73 mm) contained 
a regressed testis in which the seminiferous tubules contained 
spermatogonia and interspersed Sertoli cells (LSUHC 8023). 
Goldberg (2012. Hamadryad 36:51–53) reported males of the 
congener D. vittata from Borneo exhibited spermiogenesis 
during all nine months samples were examined. 

Four stages were observed in the ovarian cycle of D. olivacea 
(Table 1): 1) quiescent (no yolk deposition); 2) early yolk 
deposition (basophilic yolk granules in ooplasm); 3) enlarged 
pre-ovulatory ovarian follicles > 4 mm; 4) oviductal eggs. Mean 
clutch size (N = 3) was 6.33 ± 1.2 SD, range = 5–7. The smallest 

reproductively active female (early yolk deposition) measured 
83 mm SVL (LSUHC 7576) and was collected in August. Two 
smaller females (SVL 72, 73) contained very small quiescent 
ovaries (LSUHC 7495, 9367). The D. olivacea reproductive period 
includes August and September. We lack monthly samples of D. 
olivacea to ascertain the duration of the reproductive period. 
However, females of the congener D. vittata from Borneo 
exhibited reproductive activity in all months of the year except for 
December, from which only one female was available (Goldberg, 
op. cit.). Five is a new minimum clutch size for D. olivacea.

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

HEMIDACTYLUS FRENATUS (Asian House Gecko). PREY. 
Hemidactylus frenatus is primarily an oriental species, but has 
spread (often human-mediated) pantropically and its intro-
duced range currently includes parts of South-East Asia, Japan, 
parts of Central America, Mexico, some localities in southern 
USA, Madagascar, parts of Africa, Australia, and many islands of 
the Pacific, Indian, and Atlantic oceans (Case et al. 1994. Ecology 
75:464–477; Rödder et al. 2008. North-Western J. Zool. 4:236–246; 
Hoskin 2011. Austral Ecol. 36:240–251). In Taiwan, this gecko 
species occurs at altitudes below 1000 m island-wide and on the 
outlying islets (Lue et al. 2002. The Transition Kingdom — Guide-
book of Amphibians and Reptiles of Taiwan. SWAN, Taipei, Tai-
wan. 347 pp. [in Chinese]).

At ca. 1950 h on 20 August 2013, while preparing the rooftop 
garden of his residence in Yilan City, northeastern Taiwan 
(24.7505556°N, 121.7613889°E, datum WGS84; elev. 13 m) for 
Typhoon Trami that was expected to pass the area the next day, 
JJM disturbed a resting Globe Skimmer (Pantala flavescens) 
when he turned on an outdoor light. The insect flew to the light, 
where it was grasped by the head by an adult H. frenatus that 
was sheltering behind the light (Fig. 1). The observations were 
discontinued at ca. 2030 h, at which point the gecko was still 
trying to ingest the dragonfly. 

Both within its native range and areas where it has been 
introduced, H. frenatus is a nocturnal species that is often 
attracted to indoor and outdoor lights in areas disturbed by 
anthropogenic activities, where they can easily feed on insects 
that are also attracted to the lights (Newberry and Jones 2007. In 
Lunney et al. [eds.], Pest or Guest: The Zoology of Overabundance, 
pp. 59–65. Royal Zoological Society of New South Wales, Sydney, 
Australia); Vanderduys and Kutt 2012. Austral. J. Zool. 60:361–
367). For such a small lizard, the adults of H. frenatus appear to 
be adept at preying on relatively large prey items. There have 
been reports of individuals preying on conspecific hatchlings, the 
hatchlings and juveniles of Lepidodactylus lugubris, as well as on 
Nactus coindemirensis of unknown sizes (McCoid and Hensley 
1993. Herpetol. Rev. 24:87–88; Cole et al. 2005. Biol. Conserv. 
125:467–474). Petren and Case (1996. Ecology 77:118–132) also 
noted that H. frenatus males, in particular, are good at preying on 
large roaches, and we have observed an adult H. frenatus preying 
on an adult American Cockroach (Periplaneta americana) 
(Norval and Mao 2013. IRCF Reptiles & Amphibians. 20:140–142). 
The dragonfly described herein is thus yet another example of a 
relatively large prey item captured, and presumed consumed, by 
an adult H. frenatus. However, because dragonflies are diurnal 
and alert insects, they are unlikely typical prey for H. frenatus. 
Nevertheless, in some instances dragonflies are attracted to 

taBle 1. Monthly stages in the ovarian cycle of eight adult Dasia 
olivacea females from West Malaysia. 

Month N Quiescent Yolk Enlarged Oviductal
   depositon follicles eggs
    > 4 mm

July 1 1 0 0 0

August 4 2 1 0 1

September 3 1 0 1 1
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outdoor lights in residential areas, especially if the residential 
area is located near a wetland or prior to rains (JJM and GN, 
pers. obs.), and under such conditions predation on dragonflies 
by geckos is possible, as reported herein. The observations 
described herein therefore not only again raise the question of 
size and shape limits of prey that can be utilized by H. frenatus, 
but also highlight the opportunistic nature of these lizards.

GERRUT NORVAL, Applied Behavioural Ecology & Ecosystem Re-
search Unit, Department of Environmental Sciences, UNISA, Private Bag 
X6, Florida, 1710, Republic of South Africa (e-mail: gnorval@gmail.com); 
JEAN-JAY MAO, Department of Forestry & Natural Resources, National 
Ilan University, No 1, Sec. 1, Shen-Lung Rd., Ilan, 260, Taiwan, R.O.C. (e-mail: 
jjmao@niu.edu.tw).

IGUANA IGUANA (Common Green Iguana). PREDATION. 
Oxybelis fulgidus is an arboreal snake widely distributed in the 
Americas, occurring from Mexico to tropical South America (Pe-
ters and Orejas-Miranda 1970. Bull. U.S. Nat. Mus. 297:1–347). 
This species has been described as a sit-and-wait predator that 
feeds mainly on lizards (Ameiva, Anolis, Basiliscus, Ctenosaura, 
Mabuya, Polychrus, Sceloporus, and Tropidurus [Scartozzoni et 
al. 2009 S. Am. J. Herpetol. 4:81 –89]) and birds (Fraga et al. 2012 
Herpetol. Rev. 43:495–496). In this report we present a new genus 
of lizard in the diet of O. fulgidus.

During the afternoon at 1729 h on 25 June 2012, an O. 
fulgidus was collected at the municipality of Serra do Navio 
(0.900833°N, 52.013472°W, datum WGS84), on the right bank of 
the Amapari River, Amapá, Brazil. The individual was killed by 

local inhabitants and the stomach was partially open containing 
a juvenile Iguana iguana. The snake was an adult female with a 
SVL of 498 mm, tail length of 245 mm,and head length of 24.9 
mm. The iguana measured 128 mm SVL, 296 mm tail length, 
25.8 mm head length. This is another record of an iguanid lizard 
in the diet of O. fulgidus, and the first recorded predation of I. 
iguana by this snake.

CARLOS E. COSTA-CAMPOS (e-mail: eduardocampos@unifap.br), 
NAZIEL S. SOUZA (e-mail: souzanaziel@gmail.com), YURI B. SILVA E 
SILVA (e-mail: yuribreno2@gmail.com), DANIEL S. SOUSA VALENTIM 
(e-mail: daniellvalemtimm@gmail.com), MAYARA F. MELO FURTADO 
(e-mail: mayarafabiana@gmail.com), and LIEGE C. ARRUDA (e-mail: liege-
coutinho@yahoo.com.br), Laboratório de Herpetologia, Departamento de 
Ciências Biológicas e da Saúde, Universidade Federal do Amapá, Campus 
Marco Zero, 68.903-419, Macapá, AP, Brazil.

LACERTA SCHREIBERI (Schreiber’s Green Lizard). NATURAL 
NEST. Data on in situ female nest site selection in Iberian lizards 
is lacking, while such information is crucial to complement ex-
perimental results obtained by captive breeding. Specifically, 
studies that relate elevational range limits with incubation re-
quirements are in need of validation by information pertaining 
to nesting locations in the field (Monasterio et al. 2011. Ecog-
raphy 34:1030–1039). In fact, it is likely that the distribution of 
Lacerta schreiberi is constrained by available thermal conditions 
for nesting (Monasterio et al. 2013. J. Zool. 291:136–145), and 
thus, information on natural nest sites is most useful. However, 
very few observations have been recorded in the wild (Galán 
1989. Treb. Soc. Cat. Ictio. Herpetol. 2:250–265). We encountered 
a single nest of L. schreiberi by turning a stone (56 cm × 30 cm 
× 5–10 cm thickness), while surveying reptiles at the summit of 
Peña Negra, Spain (40.417534°N, 5.304219°W, elev. 1936 m) on 21 
June 2013 (Fig. 1A). The clutch consisted of 13 eggs that were half 
buried into the ground, but sheltered by the stone. A female was 
observed next to the nest (i.e., also sheltered by the stone before 
it was turned), which was totally covered by soil, suggesting that 
she had very recently laid the eggs. The presence of the female 
permitted the identification of the eggs. The surrounding habitat 
consisted of mixed shrubs and large boulders (Fig. 2A), typical 
for high elevation areas in the Sistema Central Mountain Range. 

Such observations as we report here are needed to choose 
adequate methodology to measure temperature availability for 
nesting, as well as to validate previous work (i.e., burying loggers 
under rocks or bare ground at 5 cm depth; Monasterio et al. 2013, 
op. cit.) due to the hitherto total lack of information about female 
nest site selection in L. schreiberi. 

CAMILA MONASTERIO and WOUTER BEUKEMA, Cátedra Rui Na-
beiro, Universidade de Évora (CIBIO), Casa Cordovil, Rua Dr. Joaquim Hen-
rique da Fonseca, Évora 7000-890, Portugal (e-mail: camila@bio.ucm.es).

Fig. 1. Egg clutch (in situ) of Lacerta schreiberi (A), and the surround-
ing habitat (B). The arrow indicates the stone under which the clutch 
was encountered. 

Fig. 1. Hemidactylus frenatus with Pantala flavescens (Globe Skim-
mer) captured at night near an outdoor light. 
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PHRYNOSOMA ASIO (Giant Horned Lizard). CREPUSCULAR 
AND NOCTURNAL ACTIVITY. Phrynosoma asio is currently dis-
tributed in the physiographic provinces of the Balsas-Tepalcate-
pec Depression and Sierra Madre del Sur (Alvarado-Díaz et al. 
2013. Amphib. Rept. Conserv. 7:128–170) It is generally consid-
ered to be a diurnal lizard, however, Pianka and Parker (1975. Co-
peia 1975:141–162) found that the activity time of the members 
of the genus Phrynosoma is variable (i.e., they are typically active 
earlier and later, and over a longer time span, than most other 
sympatric species of lizards). Williams (1959. Herpetologica 1:43) 
established that the majority of the horned lizards are strictly 
diurnal and are only facultatively nocturnal in response to en-
vironmental disturbances and certain thermal conditions. The 
genus Phrynosoma is not physiologically adapted to be a noctur-
nal animal; in fact it has been demonstrated that their eyes are 
adapted for diurnal use (Crozier and Wolf 1941. J. Gen. Physiol. 
24:317–324). However, in the presence of sufficient light, these 
lizards can perform certain activities, such as feeding (Milde and 
Milde 1950. Amer. Midl. Nat. 3:720–741) or even make use of the 
moonlight to perform activities such as copulation (Lara-Resen-
diz et al. 2013. Herpetol. Rev. 44:326–327). Here I report the first 
observation and record of P. asio conducting crepuscular and 
nocturnal activity in Michoacán, México.

During 21 August 2010, while studying the habitat selection 
of Phrynosoma asio, I recorded a gravid adult female (SVL = 
94 mm, total length = 150 mm, and weight = 200 g) at 1915 h 
with crepuscular activity after sunset near a hole (ca. 20 cm in 
diameter) under a paloverde tree (Cercidium sp.) that appeared 
to be a refuge used by the lizard. The habitat was disturbed with 
secondary vegetation consisting mainly of xeric shrublands and 
cacti (Pachycereus sp.) near human settlements in the locality 
Nuevo Centro municipality of La Huacana, Michoacán, México 
(18.739113°N, 102.009915°W; 211 m elev). This individual tried 
to escape into the hole but was captured. Data were collected 
on microhabitat, temperature, and humidity: substrate 
temperature 33.7°C, air temperature 33.5°C, substrate humidity 
72%, air humidity 84%. The distance to the nearest anthill was 
12.9 m. 

On 29 May 2010, a juvenile female P. asio (SVL = 69 mm, 
total length = 111 mm, weight = 12.7 g) was seen at 2020 h 
among grasses; when it was illuminated with a lamp, it started 
to feed on nocturnally active black ants (unidentified species) 
near the edge of a dry creek (18.733423°N, 102.006502°W; 173 
m elev.). I recorded microhabitat data on a square meter from 
which the lizard was collected: substrate temperature 32.8°C, 
air temperature 33.2°C, substrate humidity 23.7%, air humidity 
25.5%. The distance to the nearest anthill was 16 m.

These observations suggest two things; the first and most 
interesting is that the presence of light, be it natural or artificial, 
plays an important role in the delimitation of activity of P. 
asio within its environment and may aid in activities such as 
feeding. Second is the possibility that P. asio sometimes does 
not complete its daily activities at the termination of daylight, 
resulting from extremely high daytime temperatures. Therefore, 
recourse to seize the last hours of light after sunset may help to 
complete their foraging or other biological activity requirements. 
In addition, this might be possible as a result of the artificial 
lighting produced at night by nearby human settlements. Finally, 
it would be interesting to investigate whether such behaviors 
are also observed at other localities inhabited by P. asio with 
similar or different thermal and anthropological conditions and 
establish whether or not these are adaptive responses. 

I thank Ireri Suazo Ortuño for funding and providing field 
equipment and advice. Thanks to Jonatan Torres Pérez Coeto and 
Oscar Medina Aguilar for their help in the field and the Reyes-
Solorio family for hosting me in their home and for guiding me 
in the field.

ERNESTO RAYA-GARCÍA, Instituto de Investigaciones sobre los Re-
cursos Naturales, Laboratorio de Herpetología, Universidad Michoacana 
de San Nicolás de Hidalgo, C.P. 58000, Morelia, Michoacán, México; e-mail: 
tuataraya@hotmail.com.

PHYLLOPEZUS POLLICARIS (Brazilian Gecko, Lagartixa). 
HATCHLING SIZE/BEHAVIOR. The nocturnal gecko Phyllop-
ezus pollicaris (Phyllodactylidae) is widely distributed along the 
South American great diagonal of open formations (Cerrado, 
Caatinga, and Chaco) to the coastal Atlantic Forest of northeast-
ern Brazil, and is composed of multiple cryptic lineages (Gamble 
et al. 2012. Mol. Phylog. Evol. 62:943–953; Werneck et al. 2012. 
Evol. 66:3014–3034; Recoder et al. 2012. Herpetol. Notes 5:49–
58). In many areas, the reproductive activity of P. pollicaris is cy-
clic, occurring from the end of the dry season to the end of the 
wet season, and gravid females usually have two oviductal eggs 
(Righi et al. 2012. J. Herpetol. 46: 632–636; Recoder et al. 2012, 
op. cit.). In some Caatinga areas, females appear to produce eggs 
continuously throughout the year (Vitt 1986. Copeia 1986:773–
786). There is little published information about the life history 
and reproduction of this species.

On 9 October 2013 we collected three eggs of P. pollicaris from 
Brumado, Bahia state, Brazil, located within Caatinga domain 
(14.203889°S, 41.665278°W; 422 m elev.). The three eggs were in 
a communal nest under the leaf litter. After being brought to our 
laboratory, the eggs were placed and maintained in a terrarium 
in a sand substrate next to a window protected from direct solar 
radiation, but we made no effort to otherwise control light or 
temperature; incubation occurred under ambient conditions. 
Ambient temperatures varied from 13ºC to 31ºC during October 
and early November 2013. We measured the eggs and surviving 
hatchlings with a digital caliper (± 0.01 mm) for snout–vent 
length (SVL) and tail length (TL).

We recorded hatchling emergence of two eggs on 11 November 
2013, and the other egg remained unhatched. The sizes of the three 
eggs were 11.4 × 9.18 mm, 11.71 × 9.38 mm, and 12.80 × 10.15 mm. 
The first lizard hatched had a SVL = 24.85 mm and TL = 26.82 mm, 
and the second one had a SVL = 24.79 mm and TL = 26.01 mm. 
The minimum SVL of these newly hatched geckos were different 
from those reported by Vitt (1986, op. cit.) (SVL = 29 mm) in Exu, 

Fig. 1. Newly hatched Phyllopezus pollicaris (UFMG 1918) after re-
moving and ingesting shed skin.
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Pernambuco state, Brazil, and that found by Recoder et al (2012, op. 
cit.) (SVL = 34.1 mm) in Tocantins state, northern Brazil. Egg sizes 
were also different from those reported by Vitt (1986, op. cit.; N = 
12; mean = 13.07 ± 0.34 mm length; mean = 9.38 ± 0.25 mm width). 
Presumably because of the high climatic unpredictability of the 
Caatinga (Colli et al. 2003. J. Herpetol. 37:694–706), reproductive 
parameters of P. pollicaris could be affected. In P. pollicaris clutch 
size is always two (Vitt 1986, op. cit.; Ávila and Cunha-Avellar 2005. 
Herpetol. Rev. 36:453–454); therefore, the eggs collected by us 
probably are evidence of communal oviposition, what seems to be 
normal for the genus (Vitt 1986, op. cit.; Righi et al. 2004. Herpetol. 
Rev. 35:395–396; Ávila and Cunha-Avellar 2005, op. cit.; Lima et 
al. 2011. Salamandra 47:227–228). The specimens reported here 
represent a new record for minimum body size for P. pollicaris 
juveniles.

After hatching, one of the neonate lizards ingested its own 
skin (Fig. 1). This behavior likely provides an extra source of 
nutrients as noted for other lizard taxa (Bustard and Maderson 
1965. Herpetologica 21:306–308). To our knowledge, this is the 
first reported occurrence of this behavior in Phyllopezus.

The P. pollicaris specimens (UFMG 1918, 1920) were 
deposited in the Herpetological Collection of Universidade 
Federal de Minas Gerais. We are grateful to CAPES for doctorate 
fellowships awarded to SCG.

SAMUEL CAMPOS GOMIDES (e-mail: samuelbio@hotmail.com) and 
PAULO CHRISTIANO DE ANCHIETTA GARCIA (e-mail: pcagarcia@gmail.
com), Programa de Pós-Graduação em Zoologia, Departamento de Zoolo-
gia, Instituto de Ciências Biológicas, Universidade Federal de Minas Gerais, 
Av. Antônio Carlos, 6627, CEP 31270-901, Belo Horizonte, MG, Brazil.

PLESTIODON FASCIATUS (Five-lined Skink). SPIDER WEB EN-
TRAPMENT. There are numerous examples in the literature of 
lizards being eaten by spiders (e.g., Whiting et al. 1991. Herpetol, 
Rev. 22:58; Hamilton 2011. Herpetol. Rev. 42:603; Lazcano et al. 
2012. Herpetol. Rev. 43:37–138). However, reports of lizards be-
ing entrapped by spider webs are relatively uncommon. Lizards 
have been found in the webs of spiders in the families Araneidae 
(Lazell 1995. Herpetol. Rev. 26:205; Mitchell and Ruckdeschel 
2013. Herpetol. Rev. 44:136–137), Nephilidae (Filipiak and Lewis 
2012. Herpetol. Rev. 43:486), and Theridiidae (Colombo 2013. 
Herpetol. Rev. 44:320–321; García-Roa et al. 2013. Herpetol. Rev. 
44:147; Painter and Kamees 2010. Herpetol. Rev. 41:227). To our 
knowledge, this is the first report of a lizard becoming entrapped 
in the web of a spider in the family Tetragnathidae.

On 10 August 2013, two of us (MV and MWHC) observed a 
juvenile P. fasciatus in the web of a male Long-jawed Orb Weaver 
(Tetragnatha sp., Tetragnathidae) beneath a low concrete bridge 
spanning Lees Creek near the town of Bogalusa in Washington 
Parish, Louisiana, USA (30.7218°N, 89.8658°W; datum WGS84). 
The skink was alive, although somewhat unresponsive, with its 
hind right limb severely entwined in the web. The spider was 
present on the web and positioned approximately 20 cm away 
at the time of discovery. The spider was captured and preserved 
for identification.

MATTHEW W. H. CHATFIELD, Tulane-Xavier Center for Bioenviron-
mental Research, Tulane University, New Orleans, Louisiana 70118, USA (e-
mail: mattchat@tulane.edu); MATT VANCE, Louisiana Outdoor Outreach 
Program, Office of State Parks, New Orleans, Louisiana 70124, USA (e-mail: 
mvance@crt.la.gov); AIMÉE K. THOMAS, Department of Biological Sci-
ences, Loyola University, New Orleans, Louisiana 70118, USA (e-mail: ak-
thomas@loyno.edu); JAMES R. LEE, The Nature Conservancy, CSJFTC-ENV 
Building 6530, Camp Shelby, Mississippi 39407, USA (e-mail: jlee@tnc.org).

PLICA PLICA (Tree Runner) and PLICA UMBRA (Blue-lipped Tree 
Runner). MORPHOLOGICAL ANOMALIES. Many morphological 
malformations have been reported in lizards. Structural anoma-
lies and teratogenic defects resulting in unusual appendages and 
tissue growth are known to occur sporadically among reptiles and 

Fig. 1. A) Plica plica (MPEG LAG 2612) with a filiform appendix in 
gular region; B) a normal ear opening in P. umbra (MPEG LAG 11278); 
P. umbra (MPEG LAG 11279) with an anomalous ear opening in the 
left side C) and the right side D); and E) a P. umbra (INPA 0006) with 
symmetrical cavity in the first infralabial scales
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amphibians throughout the world (see Chan et al. 1984. Hawaii 
Volcanoes National Park: Proceedings of the Fifth Conference of 
National Science, pp. 41–50; Owens and Knapp 2007. Herpetol. 
Rev. 38:454–455; Gogliath et al. 2012. Herpetol. Rev. 43:129; Avila 
et al. 2013. Herpetol. Rev. 44:144–145; Conzendey et al. 2013. Her-
petol. Rev. 44:145–146; and citations therein). Plica plica and P. 
umbra are lizards restricted to the Amazonian rainforest and usu-
ally live on tree trunks, although they can occasionally be spotted 
on shrubs, fallen logs, sleeping on leaves or on the ground (Ávila-
Pires 1995. Zool. Verh. Leiden. 1995:1–706).

During a taxonomic study on these lizards, we obtained 
specimens in the field with some morphological abnormalities 
that we report for the first time here. The specimens examined 
are housed in the Museu Paraense Emilio Goeldi (MPEG) and 
in the Instituto Nacional de Pesquisas da Amazônia (INPA). 
One of the lizards examined, a male P. plica (MPEG LAG 2612; 
101.5 mm SVL) from Mazagão, Amapá state, Brazil (0.115°S, 
51.288889°W), had a filiform appendix in the gular region (Fig. 
1A). A male P. umbra (MPEG LAG 11279; 74 mm SVL) from Nova 
Vida, Maranhão state, Brazil (1.827669°S, 46.100781°W) had a 
malformation of the ear opening (1C and D). The ear opening 
is reduced to a small slit (1.5 mm diam) on the right side, and an 
almost absent opening on the left side. Another male P. umbra 
(INPA 0006; 95.3 mm SVL) examined from UHE Cachoeira 
Porteira, Oriximiná, Pará state, Brazil (1.440000°S, 56.523889°W), 
had a symmetrical cavity on the first infralabial scales (Fig. 1E). 
It is unknown if these abnormalities decreased probability of 
survival in these lizards, though these specimens had reached 
adult size and otherwise appeared to be in good health. However, 
it is also clear that visual, olfactory, and auditory cues are very 
important to lizards (Chou et al. 1988. J. Herpetol. 22:349–351; 
Oliver and Hutchinson 2009. Herpetol. Rev. 2009. 40:414–415).

To our knowledge, this is the first report of these conditions 
in Plica. We conclude that these abnormalities are of long-
standing condition and may be the result of a congenital defect 
or defective development at an early stage.

We are grateful to Ana Lúcia da Costa Prudente and Richard 
Vogt for making facilities available and permitting access to 
the Museu Paraense Emílio Goeldi and Instituto Nacional 
de Pesquisas da Amazônia, respectively. We thank CAPES for 
doctorate fellowships awarded to SCG and to CNPq and FAPESP.

SAMUEL CAMPOS GOMIDES (e-mail: samuelbio@hotmail.com), 
PAULO CHRISTIANO DE ANCHIETTA GARCIA (e-mail: pcagarcia@
gmail.com), Programa de Pós-Graduação em Zoologia, Departamento de 
Zoologia, Instituto de Ciências Biológicas, Universidade Federal de Minas 
Gerais, Av. Antônio Carlos, 6627, CEP: 31270-901, Belo Horizonte, MG, Bra-
zil; MIGUEL TREFAUT RODRIGUES, Departamento de Zoologia, Instituto 
de Biociências, Universidade de São Paulo, Caixa Postal 11.461, CEP 05508-
090, São Paulo, São Paulo, Brazil.

PODARCIS ERHARDII (Erhard’s Wall Lizard). BIFURCATED 
TAIL, POST-AUTOTOMY. While conducting fieldwork in the 
Aegean Islands, we came across an Erhard’s Wall Lizard with a 
forked tail. This phenomenon, though not novel, has never been 
formally documented in this species. 

Many lizards rely on caudal autotomy (tail shedding) 
to escape predation. The tail separates from the body 
along an intravertebral breakage plane close to the point of 
attack (Bateman and Fleming 2009. J. Zool. 277:1–14). After 
autotomization has occurred, the severed tail writhes for several 
minutes (up to 14 minutes in P. erhardii), presumably distracting 
the predator (Pafilis et al. 2005. Physiol. Biochem. Zool. 

78:828–838). In addition, there is some evidence that shedding 
a bitten tail that has been injected by venom may help avoid 
lethal exposure to viper predation (Pafilis et al. 2009. Evolution 
63:1262–1278). Nevertheless, tail shedding also has important 
costs, including elevated stress hormone levels (Langkilde and 
Shine 2006. J. Exp. Biol. 209:1035–1043), as well as declines in 
social status and reproductive fitness (Simou et al. 2008. Copeia 
2008:504–509). 

The lizard we observed was found on Gaiduronissi Islet 
(off NE Paros Island, Cyclades Pref., Aegean Sea, Greece). This 
uninhabited islet is quite small (< 1 km2), has limited food 
availability, yet high lizard density compared to other Cycladic 
islands of its size (12 lizards per 100 m transect). Gaiduronissi 
does not harbor vipers, which have been implicated in 
elevated autotomy rates in the Greek Archipelago (Pafilis et al. 
2009, op. cit.). We hypothesize the two-tailed individual had 
experienced an aggressive encounter either with a predator 
(Black Rat, Rattus rattus, the only predatory vertebrate on 
this island) or a conspecific, and had autotomized its tail. At 
some point during the regeneration process, the lizard must 
have again autotomized, this time only partially. Physiological 
cues triggered tail regrowth at the site of injury despite the 
incomplete autotomy, thus leaving the lizard with two tails. 
The bifurcated tail differs morphologically from the base of the 
tail (Fig. 1): the original unautotomized base of the tail displays 
the original scalation pattern, while the newly regenerated tail 
is discolored and does not follow the black striped pattern. 
These external differences in appearance extend to internal 
morphology; regenerated tails contain cartilage rather than 
calcified vertebrae, making this observation especially odd 
because regenerated tails do not have breakage planes 
(Bateman and Fleming, op. cit.). The specimen was deposited 
in the Michigan Museum of Zoology Herpetology Division 
collection (acquisition ID: 20026).

While possessing the ability to shed a body part grasped by 
an enemy is a powerful and effective escape strategy, having 
two tails is likely to be disadvantageous to the individual. In 
addition to potentially being more conspicuous to predators, a 
lizard with two tails possibly experiences decreased locomotory 
performance compared to its one-tailed conspecifics. 

KINSEY M. BROCK (e-mail: kbkinsey@umich.edu), ANAT BELASEN 
(email: abelasen@umich.edu), and JOHANNES FOUFOPOULOS (e-mail: 
jfoufop@umich.edu), School of Natural Resources and Environment, 440 
Church Street, University of Michigan, Ann Arbor, Michigan 48109, USA. 

Fig. 1. Podarcis erhardii with a post-autotomized, bifurcated tail.
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TILIQUA MULTIFASCIATA (Centralian Bluetongue Lizard). 
PREDATION. Tiliqua multifasciata is a large lygosomine scincid 
lizard widespread across much of the northern half of continen-
tal Australia except the far north, from the west coast to central 
western Queensland and the northwest corner of New South 
Wales (Shea and Peterson 1981. Aust. J. Herpetol. 1:27–28; Shea 
1992. The Systematics and Reproduction of Bluetongue Lizards 
of the Genus Tiliqua (Squamata: Scincidae). 4 Volumes. Unpubl. 
Ph.D. Thesis, University of Sydney, Sydney, N.S.W. v + 1053 pp. + 
167 pp.; Cogger 2000. Reptiles and Amphibians of Australia [6th 
ed.]. Reed New Holland, Sydney. 808 pp.; Shea 2000. In Haus-
child et al. [eds.], Blauzungenskinke. Beitrage zu Tiliqua und 
Cyclodomorphus, pp. 108–112. Natur und Tier Verlag, Munster, 
Germany). Few records of its predators exist. This note docu-
ments an observation of predation on T. multifasciata by a Little 
Eagle, Hieraaetus morphnoides (Accipitriformes: Accipitridae: 
Accipitrinae).

At ca. 1210 h (Australian Western Standard Time) on 5 April 
2012, MP observed an adult dark morph H. morphnoides sitting 
on an upper branch of a ca. 7 m high Acacia aneura (Mimosaceae) 
tree ca. 4 m above the ground, on an upland plateau in the 
upper Fortescue River drainage, ca. 110 km west-northwest 
of Newman, northern Pilbara region, northwest Australia 
(22.803033°S, 118.86225°E, datum WGS84; 706 m elev.); beneath 
the feet of the eagle was a freshly killed adult T. multifasciata 
draped venter-uppermost over the branch (Fig. 1); total length 
of the carcass was estimated at ca. 25 cm (not collected). The 
T. multifasciata had been nearly decapitated, with the head 
attached by only a thin band of skin draped over the branch; 
the throat had been opened, exposing the tongue, and the left 
body opened ventrolaterally, with the forelimbs and most of the 
viscera removed, hence feeding had commenced and was largely 
completed, although the hindlimbs and tail were still intact. The 
H. morphnoides continued to pick at the carcass during early 
observations, but flew off to another tree ~200 m distant on 
approach of observers to within 50 m for closer photography. 
Habitat was a damp red-brown clay floodplain with surface 
ironstone pebbles and stones, supporting a sparse woodland 
comprised of scattered tall Acacia spp. and Corymbia spp. trees 
with an open Triodia pungens hummock grassland understorey; 
air temperature was ca. 25°C, with some high diffuse cloud cover 
and no wind.

Hieraaetus morphnoides occurs over all of mainland 
Australia (absent from Tasmania) and some large northern 
offshore islands. It is typically known as a predator of small to 
medium sized mammals and birds, however reports of predation 
on reptiles are sparse (e.g., at Armidale, N.S.W., eastern Australia, 
prey items at 3 nests mammals 60%, birds 25%, lizards 15%, 
in fecal pellets mammals 55%, birds 25%, lizards 20%, Debus 
1984. Emu 84:87–92), and as far as we are aware this is the first 
record of predation by this raptor on T. multifasciata, although a 
predation attempt on a T. multifasciata by an Australian raptor 
recorded as a predator of several species of snakes and lizards, 
Falco berigora (Falconidae), was reported in Uluru National Park, 
Northern Territory, in central Australia, that was unsuccessful 
due to intervention of the observer (Fyfe 1981. Herpetofauna 
13:31). Another Australian eagle, Aquila audax, was reported 
as a predator of the large, closely related lizard Trachydosaurus 
rugosus asper (Scincidae; regarded as congeneric with Tiliqua by 
some authors, e.g., Shea 1992, op. cit.) as well as an adult snake 
Pseudonaja textilis (Elapidae) in the Riverina region of New South 
Wales, eastern Australia (Metcalfe and Driver 2008. Herpetol. Rev. 

39:229), and at the other end of the raptor prey size scale, there 
is a report of predation by F. berigora on the small skink Carlia 
munda in Western Australia (Metcalfe & Peterson 2005. Herp. 
Rev. 36(4):445). The above record is also notable as a possible 
case of lardering of prey by an Australian raptor; lardering of 
prey including lizards in Australia is usually associated with 
butcherbirds Cracticus spp. (Artamidae: Cracticinae) (e.g., on 
Ctenotus regius, Fitzsimons and Thomas 2010. Herpetol. Rev. 
41:76–77).

We thank Dejan Stovanovic for telephotography of the T. 
multifasciata on our behalf.

MAGNUS PETERSON, Unit 5/33 Point Walter Rd., Bicton, Western 
Australia, Australia 6157 (e-mail: magnuspeterson1955@yahoo.com.au); 
DEAN C. METCALFE, PO Box 4056, Werrington, New South Wales, Austra-
lia 2747 (e-mail: dean_metcalfe@yahoo.com.au).

TROPIDOPHORUS BERDMOREI (Berdmore’s Water Skink). 
DIET. Berdmore’s Water Skink is known to be closely associated 
with water (Taylor 1963. Univ. Kansas Sci. Bull. 44:687–1077). It 
feeds principally on water insects, small crustaceans, and worms 
along the banks and under rocks in the stream bed (Cox et al. 
1998. A Photographic Guide to Snakes and other Reptiles of Thai-
land and South-East Asia. Asia Book, Bangkok. 144 pp.). However, 
Das (2010. A Field Guide to the Reptiles of Southeast Asia. New 
Holland, London. 376 pp.) noted that the diet of Tropidophorus 

Fig. 1. Dead Tiliqua multifasciata, prey item of Little Eagle (Hieraae-
tus morphnoides).
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berdmorei was unstudied. Here we report prey items of T. berd-
morei from the Por-Por-Por Waterfall, Doi Suthep-Pui National 
Park, Muaeng District, Chiang Mai Province, northern Thailand. 

 An individual T. berdmorei was caught at 2030 h on 30 
October 2013 in a hilly stream in evergreen forest (18.80642°N, 
98.976694°E, WGS 84; 1140 m elev.). It was kept overnight in a 
plastic bag and a fecal pellet was collected from the bag the next 
morning. The pellet was composed of three discernable items, 
including an individual of Jalysus sp. (Berytidae: Hemiptera), an 
individual of a harvestman spider (Sclerosomatidae: Opiliones), 
and a section of a cricket leg belonging to the family Glylidae 
(Orthoptera). As information concerning the diet of T. berdmorei 
is presently poorly known, the results of the present work provide 
preliminary data on the diet of this skink and imply that further 
study is needed.

We thank Sasitorn Hasin for confirming prey items. Funding 
was provided by grants from the National Research Council 
of Thailand for PD and the Faculty of Science (Khon Kaen 
University) for YC. Lastly, we thank the Department of National 
Parks, Wildlife and Plants Conservation (DNP) for the permit.

YODCHAIY CHUAYNKERN (e-mail: yodchaiy@kku.ac.th) and CHAN-
TIP CHUAYNKERN, Department of Biology, Faculty of Science, Khon Kaen 
University, Muaeng, Khon Kaen 40002, Thailand; PRATEEP DUENGKAE, 
YUWADEE PONPITUK, and WATTANACHAI TASEN, Department of 
Forest Biology, Faculty of Forestry, Kasetsart University, Jatujak, Bangkok 
10900, Thailand.

TROPIDURUS TORQUATUS. MELANISM. Melanism is the ex-
pression of darker skin color of an individual when compared 
to conspecifics because of an increase in epidermal pigments 
known as melanins (Kettlewell 1973. The Evolution of Mela-
nism. Claredon Press, Oxford. 448 pp.). This characteristic may 
provide some advantages for ectotherms as dark coloration of 
the skin implies thermoregulatory (Clusella-Trullas et al. 2007. 
J. Therm. Biol. 32:235–245) and performance advantages (Cas-
tella et al. 2013. Ecology 90:2297–2312). Although melanism 
has been reported for several reptile species (e.g., Silva et al. 
1999. J. Ven. Anim. Tox. 5:91–97; Pearse and Pogson 2000. Evol. 
54:1041–1046), reports for melanism in a tropidurid lizards are, 

to our knowledge, unknown. Herein we provide the first record 
of melanism for the lizard Tropidurus torquatus, a heliophilous 
species widely distributed along open sites from South America. 

Although a common feature in reptiles, expression of 
melanism in natural populations is infrequently observed (e.g., 
Jambrich and Jandzik 2012. Herpetol. Notes 5:219–221). Thus, 
our report of the first melanistic T. torquatus is noteworthy.
 We thank ICMBio for the license number 25819-3; CABG and 
LBN thank FAPEMIG; LBN also thanks CNPq for the financial 
support; LKP thanks CAPES for the grant. 

LIBIA KENIA J. PEREIRA, Programa de Pós-graduação em Zoologia 
dos Vertebrados, Pontifícia Universidade Católica de Minas Gerais (PUC 
Minas), Brazil (e-mail: libiajp@hotmail.com), CONRADO A. B. GALDINO, 
Programa de Pós-graduação em Zoologia dos Vertebrados, Pontifícia 
Universidade Católica de Minas Gerais (PUC Minas), Brazil (e-mail: galdi-
noc@pucminas.br); LUCIANA BARRETO NASCIMENTO, Programa de 
Pós-graduação em Zoologia dos Vertebrados, Museu de Ciências Naturais, 
Pontifícia Universidade Católica de Minas Gerais (PUC Minas), Brazil (e-
mail: luna@pucminas.br).

UMA RUFOPUNCTATA (Yuman Desert Fringe-toed Lizard). EN-
DOPARASITES. Uma rufopunctata is restricted to southwestern 
Arizona and northwestern Sonora where it is associated with 
windblown sand deposits (Turner and Rorabaugh 2009. In Jones 
and Lovich [eds.], Lizards of the American Southwest: A Photo-
graphic Field Guide, pp. 274–277. Rio Nuevo Publishers, Tucson, 
Arizona). To our knowledge there are no published accounts of 
helminths for U. rufopunctata. In this note we establish the ini-
tial helminth list for U. rufopunctata.

A sample of 11 Uma rufopunctata (mean SVL = 71.87 ± 
12.2 SD, range = 60–101 mm) collected 40 km E of San Luis 
(32.4841229°N, 114.7890582°W), Sonora, Mexico, May 1966 and 
deposited in the herpetology collection of the Natural History 
Museum of Los Angeles County (LACM), Los Angeles, California, 
USA as LACM 8946, 8952, 8962, 8963, 8968, 8969, 8976, 8977, 
8985, 8997, 8998 was examined for helminths.

The digestive tract was removed, opened, and the esophagus, 
stomach, small and large intestines and their contents were 
examined under a dissecting microscope. Twelve cestodes were 
found in the small intestines of U. rufopunctata. They were 
regressively stained in hematoxylin, destained in acid alcohol, 
dehydrated in an ascending series of ethanol, mounted in 
balsam, on a glass slide, cover slipped, studied under a compound 
microscope, and identified as Oochoristica macallisteri. 
Prevalence = number infected/number examined × 100 = 33%; 
mean intensity (mean number of helminths per infected lizard 
= 2.4 ± 1.3, SD, range = 1–4). Two hundred-twelve nematodes 
were found in the stomachs of U. rufopunctata. Nematodes were 
cleared in a drop of lactophenol on a microscope slide, cover 
slipped, studied under a compound microscope and identified 
as Skrjabinoptera phrynosoma (prevalence = 100%; mean 
intensity = 20.1 ± 16.2 SD, range = 1–96). Voucher helminths 
were deposited in the United States National Parasite Collection 
(USNPC), Beltsville, Maryland, USA as Oochoristica macallisteri 
(USNPC 107267) and Skrjapinoptera phrynosoma (USNPC 
107268). 

Oochoristica macallisteri was described from Uta 
stansburiana from California (Bursey and Goldberg 1996. Folia 
Parasitol. 43:293–296) and was also found in Hemidactylus 
turcicus from Arizona (Goldberg et al. 2000. Herpetol. Rev. 
31:240). Oochoristica scelopori has been reported from Uma 
congeners U. notata and U. inornata (Telford 1970. Am. Midl. 

Fig. 1. A) Dorsal and B) ventral views of melanistic Tropidurus 
torquatus.
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Nat. 83:516–554). The two species, O. macallisteri and O. 
scelopori differ in length, shape of strobila, and number of testes 
per proglottid: O. macallisteri, 25 mm in length, greatest width 
at posterior end, 12–20 proglottids; O scelopori, 120 mm in 
length, posterior half of body with equal width, 22–43 testes per 
proglottid. Because our specimens averaged 20 mm in length, 
greatest width at posterior end with continual narrowing toward 
scolex and less than 20 testes per proglottid, we have assigned 
them to O. macallisteri.

Skrjabinoptera phrynosoma was reported in the Uma 
congeners U. inornata, U. notata, and U. scoparia (Telford 1970, 
op. cit.) and is the most common helminth in members of the 
genus Phrynosoma (Goldberg and Bursey 1991. Southwest. Nat. 
36:365–368; Goldberg et al. 1993. J. Helminthol. Soc. Washigton 
60:234–238). A host list for S. phrynosoma is in Goldberg and 
Bursey (op. cit.). Uma rufopunctata represents new host records 
for Oochoristica macallisteri and Skrjabinoptera phrynosoma. 

We thank G. Pauly (LACM) for permission to examine U. 
rufopunctata.
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mail: sgoldberg@whittier.edu); CHARLES R. BURSEY, Pennsylvania State 
University, Department of Biology, Shenango Campus, Sharon, Pennsylva-
nia, USA (e-mail: cxb13@psu.edu); JEANETTE ARREOLA, Whittier College, 
Department of Biology, Whittier, California 90608, USA (e-mail: jarreola@
poets.edu).

UROSTROPHUS VAUTIERI (Brazilian Steppe Iguana). ENDO-
PARASITES. Urostrophus vautieri is a lizard native to southern 
and southeastern regions of Brazil (Santos et al. 2009. Check List 
5:533–536; Souza-Filho 2011. Check List 7:876–877). There are no 
reports of helminth parasites for U. vautieri prior to this study. 

The intestine of one adult female U. vautieri (SVL = 592 
mm) deposited in the Coleção de Répteis do Laboratório de 
Zoologia (CRLZ), Centro Univesitário de Lavras – UNILAVRAS, 
Minas Gerais, Brazil, as CRLZ 256, was examined. This specimen 
originates from Reserva Biológica Unilavras – Boqueirão (RBUB) 
(21.346°S, 44.990°W, datum WGS84; 1250 m elev.), municipality 
of Ingaí in riparian forest associated with Cerrado, state of Minas 
Gerais, Brazil, and was collected in November 2010. The intestine 
was examined for helminths using a stereomicroscope. For 
identification, nematodes were cleared in Amann’s lactophenol 
(1:1:2:1 phenol: lactic acid: glycerine: water) on a microscope 
slide, and observed with light microscope. Nematodes 
were identified according to Anderson et al. (2009. Keys to 
the Nematode Parasites of Vertebrates. CAB International, 
Wallingford, UK. 463 pp.).

Eleven individuals of one unidentified species of Strongyloides 
(Rhabditida, Strongyloididae) were found. Voucher specimen 
was deposited in the Instituto Oswaldo Cruz Helminthological 
Collection (CHIOC), Rio de Janeiro, Brazil, as CHIOC 35898. 

To date, the only species of Strongyloides reported parasitizing 
lizards of Brazil is Strongyloides cruzi, collected in the small 
intestine of Hemidactylus mabouia (a non-native species) from 
the municipality of Rio de Janeiro (Rodrigues 1968. Atas Soc. 
Biol. Rio de Janeiro 12:31–32; Vicente et al. 1993. Rev. Bras. Zool. 
10:19–168; Ávila and Silva 2010. Journal of Venomous Animals 
and Toxins including Tropical Disease 16:543–572). The current 
report is a new host record for Strongyloides sp. in Brazilian 
lizards, and the first report of helminths in Urostrophus vautieri.

This work was licensed by IBAMA (Process number 14740-1). 
Iara A. Novelli was supported by a Postdoctoral fellowship from 

FAPEMIG/CAPES (Fundação de Amparo à Pesquisa do Estado de 
Minas Gerais/Coordenação de Aperfeiçoamento de Pessoal do 
Ensino Superior, Brazil).
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VARANUS PANOPTES (Yellow-spotted Monitor). DIET AND 
BEHAVIOR. Varanus panoptes is a large terrestrial lizard that in-
habits much of northern Australia (Christian 2004. In Pianka and 
King [eds.], Varanoid Lizards of the World, pp. 423-429. Indiana 
Univ. Press, Bloomington). The species is a generalist predator 
and will consume a wide range of invertebrates and small to me-
dium-sized vertebrates (Shine 1986. Herpetologica 42:346–360). 
Varanus panoptes is a voracious predator and exploits some prey 
species to the extent that it can regulate prey populations and 
their recruitment success (Doody et al. 2006. Wildl. Res. 33:349–
354; Doody et al. 2009. Anim. Conserv. 12:46–53). This species 
is highly seasonal, with declines in foraging activity during dry 
conditions between June and October attributed to a reduction 
in the availability of free standing water and prey items (Chris-
tian et al. 1995. Oecologica 103:349–357; Blamires 2004. Copeia 
2004:370–377). Despite the clearly defined patterns of foraging 
activity in V. panoptes, some studies have found continued ac-
tivity in individuals during the dry season in Northern Australia. 
For example, JSD (pers. obs.) observed a large male V. panoptes 
foraging for frogs in the late dry season along the Chamberlain 
River in the East Kimberley, Western Australia. Christian et al. 
(op. cit.) found that V. panoptes living on the floodplain during 
the early dry season remained active for longer than those living 
in woodland areas. A study by Blamires (op. cit.) also found that 
individual V. panoptes at Fog Bay in the Northern Territory would 
remain active during the dry season, but restricted that activ-
ity to habitats that were rich in prey. In northern Australia, the 
availability of V. panoptes prey items appears to be linked to sea-
sonal changes including temperature and rainfall (Griffiths and 
Christian 1996. Aust. J. Ecol. 21:386–398). These factors, together 
with the variety of habitats used by V. panoptes, could potentially 
result in competing and as yet unknown factors that influence 
activity patterns at the local scale. By understanding the dietary 
preferences of individual V. panoptes during the dry season, we 
can understand why some individuals continue to remain active 
and what factors influence that activity. Here, we present two ob-
servations of active feeding by V. panoptes during the dry season 
and present an arboreal prey item that has not previously been 
recorded in the diet of the species. We also discuss the implica-
tions of this prey item for maintaining activity in these individu-
als during the dry season in northern Australia. 

On 5 August 2013, an adult male V. panoptes (SVL 470 mm, 
total length 1020 mm) was trapped in a modified wire cage 
trap as part of a monitoring program in the Casuarina Coastal 
Reserve (12.360557°S, 130.871255°E). Following the release of the 
animal, a regurgitated food bolus comprising fur and bones was 
found in the trap. The bolus included a partially digested forefoot 
identified as being from a juvenile Northern Brush-tail Possum 
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(Trichosurus vulpecula). On 8 September 2013, a different male 
V. panoptes (SVL 395 mm, total length 996 mm) was trapped in 
a cage trap as part of the same monitoring program. As with the 
first observation, a regurgitated bolus comprising hair and bones 
was found in the trap. The second sample was also identified as 
T. vulpecula using the methods of Brunner et al. (2002. Hair ID, 
An Interactive Tool for Identifying Australian Mammalian Hair. 
CSIRO Publishing, Melbourne. CD-ROM) and Brunner and 
Conan (1974. Identification of Mammalian Hair. Inkata Press, 
Melbourne. 176 pp.). Daily checking of the traps and footage 
from remote cameras (Moultrie® D-40) confirmed that the food 
items were regurgitated by the trapped animals. Unfortunately, 
the state of both samples meant that it was not possible to 
confirm whether the two observations reflect prey capture or 
scavenging. 

Although previous studies have found other smaller nocturnal 
and arboreal mammals in the diet of V. panoptes (see Shine et al., 
op. cit.), our observations are the first record of T. vulpecula in the 
diet of this species. In addition, our observations provide further 
evidence of active foraging in V. panoptes when conspecifics are 
generally inactive. In the absence of further diet and movement 
information, we can only speculate on the factors that are 
responsible for maintaining activity in V. panoptes. Based on 
the results of previous studies, it is possible that the successful 
exploitation of certain food items allow individuals to continue 
foraging through the dry season. These observations are the first 
to confirm that T. vulpecula is included in the diet of V. panoptes 
during the dry season. Further studies should be undertaken to 
confirm whether V. panoptes is an active predator of T. vulpecula 
as well as quantifying the importance of this and other dietary 
items during the dry season along the coastal reserves in the 
northern Australia.
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dent.monash.edu); GRAEME SAWYER, Frogwatch NT, 19 Tasman Circuit, 
Wagaman, Northern Territory, Australia, 0810 (e-mail: GraemeS@entity1.
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SQUAMATA — SNAKES

COLUBER (= MASTICOPHIS) FLAGELLUM (Coachwhip). DIET 
/ OPHIOPHAGY. Coluber flagellum is known to take a variety of 
prey items, including snakes (Beaman and Basey 2011. Herpe-
tol. Rev. 42:437). Tabor and Germano (1997. Herpetol. Rev. 28:90) 
reported a decomposing Crotalus oreganus oreganus (Northern 
Pacific Rattlesnake) in the esophagus of a road-killed C. flagel-
lum, but it was not known whether the snake had been taken 
alive or eaten as carrion. Here we report a C. oreganus helleri 
(Southern Pacific Rattlesnake) as a prey item for C. flagellum.
 On 25 June 2013, we encountered a C. flagellum ingesting a 
live C. oreganus helleri (SVL ca. 40 cm) near San Timoteo Creek, 
west of Beaumont, Riverside Co., California, USA (33.945918°N, 
117.056755°W; datum WGS84). The head and neck of the rattle-
snake were in the mouth of the Coachwhip, which had looped 
its body across the rattlesnake, pinning it to the ground (Fig. 1). 
As we approached to photograph the snakes, the coachwhip was 

startled and released the rattlesnake. The stunned rattlesnake 
thrashed about for a few minutes before resuming its normal be-
havior. The snakes were photographed and digital images were 
deposited in the Natural History Museum of Los Angeles County 
(LACM PC 1674–1675).

STEPHEN J. MYERS, AMEC Environment and Infrastructure, 3120 Chi-
cago Avenue, Suite 110, Riverside, California 90507, USA (e-mail: stephen-
myers@earthlink.net); VESTA A. MYERS, 15598 Turnberry Street, Moreno 
Valley, California 92555, USA. 

COLUBER (= MASTICOPHIS) FLAGELLUM (Coachwhip). BE-
HAVIOR / NOCTURNAL ACTIVITY. Coluber flagellum is a large, 
slender-bodied colubrine snake that ranges widely across por-
tions of the southern United States and northern Mexico (Ernst 
and Ernst 2003. Snakes of the United States and Canada. Smith-
sonian Institute Press, Washington, D.C. 668 pp.). Coluber fla-
gellum is generally considered a strictly diurnal species that 
maintains a high and narrow temperature profile by alternating 
between bouts of active foraging and subterranean inactivity 
(Secor and Nagy 1994. Ecology 75:1600–1614). Radio-telemetry 
studies of C. flagellum in Florida indicated that no movement 
occurred at night, save for shifts within burrows (Dodd and Bar-
ichivich 2007. Florida Sci. 70:83–94). In addition and despite a 
number of studies involving this species, accounts pertaining to 
neonatal activity are lacking. Here, we describe a nocturnal en-
counter with multiple neonate C. flagellum.
 At 0033 h on 13 July 2013, we encountered two neonate (1 �, 1�) 
C. flagellum while driving on Highway 6, approximately 25 km 
W of Los Lunas (Valencia Co.), New Mexico, USA (34.84474°N, 
107.05367°W, datum WGS 84; elev. 1602 m). The first individual 
was spotted from our vehicle; after pulling over and searching 
the area, a second neonate was discovered a few meters away. 
The postures of both snakes indicated they were in the pro-
cess of crossing the road from the west (i.e., their bodies were 
straight and angled perpendicular to the road). We did not col-
lect morphometric data from either snake, but based on pho-
tographs we estimate that each had a total body length of ca. 
25–35 cm, which according to Ernst and Ernst (op. cit.) would 
qualify these individuals as hatchlings. A recent hatching and 
dispersal event, possibly cued by rain earlier in the day, might 
provide an explanation as to why these snakes were moving in 
such close proximity to each other and at such an unusual time 
of day for the species. The only other hint of nocturnal activ-
ity in this species was reported by Medica (2011. Herpetol. Rev. 
42:612–613), who inferred that a C. f. piceus found basking in 
a creosote bush at 0610 h had spent the night there. We have 

Fig. 1. Coluber flagellum feeding on Crotalus oreganus helleri, near 
Beaumont, California, USA.
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unambiguously documented a rare instance of nocturnal activ-
ity in C. flagellum.

IWO P. GROSS, Department of Biological and Environmental Sci-
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Department of Biological Sciences, Eastern Illinois University, Charleston, 
Illinois, 61920, USA; ANDREW M. DURSO, Department of Biology, Utah 
State University, Logan, Utah 84321, USA.

CONOPSIS LINEATA (Lined Tolucan Ground Snake). DIET. 
Conopsis lineata is distributed in central and southern Mexico, 
from 1750 to 3100 m elev., in a variety of habitats (Goyenechea 
and Flores-Villela 2006. Zootaxa 1271:1–27; Goyenechea 2009. 
Rev. Mex. Biodiv. 80:721–725). Its diet has been reported to consist 
of insects, such as grasshoppers and termites (Canseco-Márquez 
and Gutiérrez-Mayén. 2010. Anfibios y Reptiles del Valle de Tehu-
acán–Cuicatlán. Comisión Nacional para el Conocimiento y Uso 
de la Biodiversidad, México, D.F. 302 pp.), but there is no detailed 
information on the species consumed.
 On 27 June 2010, at 1537 h, a C. lineata (total length = 245 
mm) was found under a rock in oak forest (Quercus sp.) on Si-
erra de Lobos, Municipality of San Felipe, Guanajuato, México 
(21.328292°N, 101.616183°W, datum WGS84; elev. 2627 m). Fol-
lowing capture, the snake was palpated and regurgitated a par-
tially digested spider, which was identified as a member of the 
genus Zorocrates (Araneae, Zorocratidae), which are common in 
the area. This is the first record of a Zorocrates spider in the diet 
of C. lineata. The snake and the spider were deposited in the Her-
petological Collection, Universidad Autónoma de Aguascalien-
tes (CV-0327).
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DENDRELAPHIS CYANOCHLORIS (Wall’s Bronzeback). ENDO-
PARASITE. Dendrelaphis cyanochloris occurs in Myanmar, Pen-
insular Thailand, Laos and Peninsular Malaysia, Bangladesh, and 
north-eastern India (Das 2010. A Field Guide to the Reptiles of 
South-East Asia. Myanmar, Thailand, Laos, Cambodia, Vietnam, 
Peninsular Malaysia, Singapore, Sumatra, Borneo, Java, Bali. New 
Holland Publishers, London. 376 pp.). One female D. cyanochloris 
(SVL = 803 mm) was collected 2 July 2005 in West Malaysia, Pa-
hang State, Pulau Tioman (2.8167°N, 104.1833°E; datum WGS84) 
by LLG and deposited in the herpetology collection of La Sierra 
University (LSUHC 7306), Riverside, California, USA. We know of 
no published reports of helminths from D. cyanochloris. 
 The body cavity was opened and the coelomic cavity was 
searched for helminths. One whitish helminth ca.1 × 2 mm was 
found embedded in coelomic fat. It was identified as a larval tape-
worm (cestode cysticercoid), characterized by a fully withdrawn 
scolex and solid unsegmented body (Bush et al. 2001. Parasit-
ism, The Diversity and Ecology of Animal Parasites. Cambridge 
University Press, Cambridge, UK. 566 pp.). The cysticercoid was 
deposited in the United States National Parasite Collection (US-
NPC), Beltsville, Maryland, USA, as USNPC 107219. Develop-
ment to the adult tapeworm would have occurred when the D. 

cyanochloris was eaten by a final (definitive) host, thus this snake 
was most likely a paratenic (= transport) host. Dendrelaphis cya-
nochloris represents a new host record for cestode cysticercoids .

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

DENDRELAPHIS CYANOCHLORIS (Wall’s Bronzeback). RE-
PRODUCTION. Dendrelaphis cyanochloris occurs in Myanmar, 
Peninsular Thailand, Laos and Peninsular Malaysia, Bangladesh, 
and north-eastern India (Das 2010. A Field Guide to the Reptiles 
of South-East Asia, Myanmar, Thailand, Laos, Cambodia, Viet-
nam, Peninsular Malaysia, Singapore, Sumatra, Borneo, Java, 
Bali. New Holland Publishers, London. 376 pp.). There is a report 
of D. cyanochloris having clutches of 3–5 eggs in Das (op. cit). The 
purpose of this note is to add information on the reproductive 
biology of D. cyanochloris from a histological examination of go-
nadal material.
 A sample of 10 D. cyanochloris from Peninsular Malaysia con-
sisting of four males (mean SVL = 586.8 mm ± 57.9 SD, range = 
523–663 mm) and six females (mean SVL = 745.5 mm ± 42.8 SD, 
range = 707–803 mm) deposited in the herpetology collection of 
La Sierra University (LSUHC), Riverside, California, USA, were 
examined (by state): Pahang, LSUHC 4493, 4611, 5409, 5416, 
6431, 7306, 7307 and Pinang, LSUHC 6768, 6769, 6771. Snakes 
were collected between 2002 and 2005. The left testis was re-
moved from males and the left ovary was removed from females. 
Enlarged follicles (> 7 mm diameter) or oviductal eggs were 
counted. Histology slides were deposited at LSUHC. 
 The only stage noted in the testicular cycle was spermiogen-
esis in which the lumina of the seminiferous tubules were lined 
by sperm or groups of metamorphosing spermatids. Monthly 
distribution of males was March (N = 1), July (N = 2), August (N 
= 1). The presence of spermiogenic males in widely separated 
months (March and August), suggests D. cyanochloris has an 
extended reproductive cycle. The smallest reproductively active 
male (spermiogenesis) measured 523 mm SVL (LSUHC 4611) 
and was collected in July.
 Three stages were noted in the ovarian cycle of D. cyanochlo-
ris: 1) quiescent, no yolk deposition; 2) enlarged follicles > 7 mm 
diameter; 3) oviductal eggs. Four July females, consisted of two 
with quiescent ovaries, one with four enlarged follicles (> 7 mm 
and one with seven oviductal eggs. Two August females consist-
ed of one with quiescent ovaries and one with four enlarged fol-
licles (> 7 mm). Mean clutch size for three females was 5.0 ± 1.7 
SD, range = 4–7. The smallest reproductively active female (fol-
licles > 7 mm diameter) measured 707 mm SVL (LSUHC 6431) 
and was collected in July. There was no suggestion (oviductal 
eggs and concurrent yolk deposition in the same female) to sug-
gest D. cyanochloris females produce multiple clutches. Seven is 
a new maximum clutch for D. cyanochloris.

STEPHEN R. GOLDBERG, Whittier College, Department of Biology, 
Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); L. LEE 
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EUNECTES MURINUS (Green Anaconda). BEHAVIOR / SIDE-
WINDING. Sidewinding is a form of locomotion unique to 
snakes. Unlike lateral undulation and rectilinear locomotion, 
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which rely on static friction, sidewinding allows a snake to move 
across very loose or smooth terrain efficiently (Gans 1962. Am. 
Zool. 2:167–182). Unlike other modes of locomotion, in side-
winding the direction of movement is perpendicular to the long 
axis of the body, resulting in tracks that run oblique to the direc-
tion of movement. Sidewinding is also the only mode of loco-
motion in snakes where there is no sliding point of contact with 
the substrate. The portions of the body that are moving are lifted 
above the substrate (Gans 1974. Biomechanics: An Approach to 
Vertebrate Biology. Lippincott, Philadelphia. 261 pp.). No study 
to date has described sidewinding in a large bodied constrictor. 
Here we note the first evidence of sidewinding in a 2.75-m Eu-
nectes murinus; this is currently the largest snake ever observed 
sidewinding in the natural environment. 

On 5 June 2011, an ecotourism group in the vicinity of Infi-
erno, Peru, discovered an E. murinus and moved the snake onto 
a small area of grass for photographing. While on the grass, the E. 
murinus was videotaped. After a few strike attempts directed at 
one of the group members, the snake attempted to escape, tran-
sitioning into a rapid sidewinding motion to flee. One member 
of the group retrieved the snake, returning it the center of the 
grassy clearing, and it once again attempted to flee via sidewind-
ing. Images taken from the video clearly show the anaconda lift-
ing sections of its body off the substrate as it moves along the 
ground, while the points on the substrate remain static (Fig. 1). 
Unlike similar modes of locomotion (e.g., “mud-jumping,” Bus-
tard 1969. Herpetologica 25:164–170), the sections of the body 
elevated are between contact points and are not restricted to 
the anterior or posterior regions. Elevated regions of the body 

travel approximately 1 m before returning to the substrate. The 
movement is perpendicular to the long axis of the body, and the 
traveling wave moving down the length of the snake occurs at the 
same speed as forward progression. 

Sidewinding is most commonly observed in species moving 
on loose or smooth terrain, and has been considered an adapta-
tion to these environments (Secor et al. 1992. J. Exp. Biol. 163:1–
14). However, the anaconda in our video is moving on a grassy 
substrate, suggesting that sidewinding may be more widespread 
in snakes than previously considered, and that this behavior 
might not be restricted to loose or smooth terrain. An alternative 
hypothesis, that sidewinding evolved as a rapid escape behavior 
in open habitat (Cowles 1956. Copeia 1956:211–214), is support-
ed by this observation. 

WILLIAM G. RYERSON (e-mail: william.ryerson@uconn.edu) and SARA 
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HYPSIGLENA JANI (Chihuahuan Nightsnake). DIET. The diet 
of Hypsiglena jani primarily includes lizards and small snakes, 
although lizard eggs, frogs, insects, and worms are occasionally 
consumed (Werler and Dixon 2000. Texas Snakes: Identification, 
Distribution, and Natural History. Univ. Texas Press, Austin. xv + 
437 pp.; Ernst and Ernst 2003. Snakes of the United States and 
Canada. Smithson. Inst. Press, Washington, D.C. 668 pp.). On 5 
September 2013, at 2110 h, an adult female H. jani (SVL = 290 
mm; tail length = 56 mm; 21.1 g [with ingested prey]) was discov-
ered subduing and eating an adult Hemidactylus turcicus (Medi-
terranean Gecko) (Fig. 1) in the backyard of VMS’s home, located 
in El Paso, El Paso Co., Texas, USA (30.4635°N, 105.0055°W, da-
tum WGS84; elev. 1215 m). After ca. 25 min the snake released 
the dead gecko and initially swallowed the detached tail that 
had been lost as a result of resistance by the lizard after being 
attacked. Next the gecko’s body was consumed headfirst, a pro-
cess that lasted about 20 min. Hemidactylus turcicus is an exotic 
species that is firmly established in El Paso and many other loca-
tions in the southern U.S. However, this is the first record of this 
species in the diet of H. jani.

VICENTE MATA-SILVA (e-mail: vmata@utep.edu) and JERRY D. 
JOHNSON (e-mail: jjohnson@utepe.du), Department of Biological Scienc-
es, University of Texas at El Paso, El Paso, Texas 79968, USA; LARRY DAVID 
WILSON, 16010 S. W. 207th Avenue, Miami, Florida 33187, USA, and Centro 
Zamorano de Biodiversidad, Escuela Agrícola Panamericana Zamorano, 
Depto. Francisco Morazán, Honduras (e-mail: bufodoc@aol.com).

Fig. 1. Two still images showing the key aspects of sidewinding be-
havior in an Eunectes murinus. Sections of the body are looped and 
lifted off the substrate as the snake moves.

Fig. 1. Adult Hypsiglena jani consuming an adult Hemidactylus turci-
cus in El Paso, El Paso Co., Texas, USA.
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LEPTOPHIS AHAETULLA (Parrot Snake). DIET. Leptophis 
ahaetulla is widespread in Central and South America (Oliver 
1948. Bull. Am. Mus. Nat. Hist. 92:157–280). Reported diet of L. 
ahaetulla consists mostly of frogs, but lizards and birds have also 
been recorded (Teixeira and Port 1991. Herpetol. Rev. 22:132; 
Albuquerque et al. 2007. J. Nat Hist. 41:1237–1243). On 12 April 
2011, at ca. 0900 h, during an ornithological expedition to the 
woods surrounding the Barreira do Inferno military facility, near 
the city of Natal, Rio Grande do Norte, Brazil (55.5°S, 10.35°W, da-
tum WGS84; elev. 25 m), we observed an adult L. ahaetulla (total 
length ca. 80 cm) among the branches of a shrub preying on a 
juvenile Turdus leucomelas (Pale-breasted Thrush; Fig. 1). This is 
the first record of T. leucomelas in the diet of L. ahaetulla.
 This study was supported by research grants from the Bra-
zilian National Council for Scientific and Technological Devel-
opment (CNPq) to MMR (No. 372998/2010-0) and EMXF (No. 
309424/2011-9).

MATHEUS MEIRA RIBEIRO (e-mail: matheusbiologia@gmail.com), 
GUILHERME SANTOS TOLEDO DE LIMA (e-mail: toledolimagui@gmail.
com), DAMIÃO VALDENOR DE OLIVEIRA (e-mail: damião_ufrn@yahoo.
com.br), and ELIZA MARIA XAVIER FREIRE (e-mail: elizajuju@ufrnet.
br), Laboratório de Herpetologia, Departamento de Botânica, Ecologia e 
Zoologia, Centro de Biociências, Universidade Federal do Rio Grande do 
Norte, Campus Universitário, Lagoa Nova, 59072 - 900, Natal, Rio Grande 
do Norte, Brazil.

LIOTYPHLOPS ALBIROSTRIS (White-nosed Blindsnake). PRE-
DATION. Liotyphlops albirostris is a medium-sized (to 223 mm) 
blindsnake occurring in Panama, Colombia, Venezuela, and Ec-
uador. This species is considered rare and little is known about its 
ecology or biology (Savage 2002. The Amphibians and Reptiles of 
Costa Rica: A Herpetofauna between Two Continents, between 
Two Seas. Univ. Chicago Press, Chicago, Illinois. 934 pp.). An 
adult (snout–urostyle length = 107.6 mm, head width = 42.6 mm) 
female Rhinella marina (Cane Toad) was collected from beneath 
a house in suburban Clayton, Republic of Panama (9.001667°N, 
79.576944°W; datum WGS 84) at 2100 h on 5 September 2013, 
and retained in a moist cloth bag overnight. The following morn-
ing a deceased but intact blind snake (total length = 124 mm) 
was discovered protruding headfirst from the toad’s cloaca (Fig. 
1). The snake was preserved in 70% ethanol and identified as 
L. albirostris via examination of its facial scales beneath a dis-
secting scope (verified by Sean Graham and Roberto Ibáñez). 

Interestingly, the specimen was completely undigested. A live 
Ramphotyphlops braminus (Brahminy Blindsnake) was simi-
larly recovered from the cloaca of a Duttaphrynus melanostictus 
(Common Asian toad) in East Timor (O’Shea et al. 2013. Herpe-
tol. Notes 6:467–470). Blindsnakes (R. braminus, R. guentheri, 
and R. unguirostris) have also been recorded in the diet of R. 
marina (10 of > 3000 toads) in their invasive range in Australia 
(Pizzatto et al. 2012. Herpetol. Rev. 43:469–471); and blindsnakes 
of the genus Typhlops were discovered in the gut contents of 19 
of ~5000 Cane Toads in their invasive range in the Philippines 
(Rabor 1952. Copeia 1952:281–282). As with the majority of the 
Australian records (Pizzatto et al. 2012, op. cit.), this blindsnake 
was consumed in the wet season when blindsnakes may be more 
surface-active due to flooding of fossorial habitat.
 I thank Mark Torchin for assistance in capturing the wily 
toad. My research was supported by an A. Stanley Rand Fellow-
ship.

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

MICRUROIDES EURYXANTHUS (Sonoran Coralsnake). DIET. 
On 15 September 2012, 1848 h MST, we captured an adult Micru-
roides euryxanthus (photo voucher UAZ 57568-PSV; ca. 420 mm 
SVL) on Forest Road 39, Coronado National Forest, Santa Cruz 
Co., Arizona, USA (31.400899°N, 111.144186°W, datum NAD83; 
1423 m elev.). The snake was maintained overnight and in the 
morning we found that it had regurgitated an adult female Ples-
tiodon callicephalus (Mountain Skink) (UAZ 57462; 63 mm SVL, 
58 mm tail). We released the snake on 16 September at the site 
of capture. Judging from its limb orientation, the skink had been 
ingested head-first and we discovered two puncture marks (3.62 
mm apart) on the tail ventro-laterally, 24 mm posterior to the 
vent, suggesting that the animal had initially been caught by the 
tail.
 This is the first report of P. callicephalus in the diet of M. 
euryxanthus. Micruroides are typically ophiophagus (Vitt and 
Hulse 1973. Herpetologica 29:302–304; Lowe et al. 1986. The 
Venomous Reptiles of Arizona. Arizona Game and Fish Dept., 

Fig. 1. Leptophis ahaetulla preying on a juvenile Turdus leucomelas in 
the coastal region near Natal, Rio Grande do Norte, Brazil.

Fig. 1. Liotyphlops albirostris (White-nosed Blind Snake) protruding 
from the cloaca of a female Rhinella marina (Cane Toad) collected in 
the Republic of Panama. 
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Phoenix. 115 pp.; G. R. Harper, pers. comm.). Although Lowe et 
al. (op. cit.) reported results from “field observations and labo-
ratory experiments on foods and feeding” that “lizards taken” 
as Micruroides prey included skinks whose “young…have blue 
tails” (which could include P. callicephalus or P. obsoletus), they 
did not identify species of skink(s) or identify whether skinks had 
been fed to coralsnakes or found as natural prey items.

THOMAS R. JONES, Nongame Branch, Arizona Game and Fish De-
partment, 5000 W. Carefree Highway, Phoenix, Arizona 85086, USA (e-mail: 
tjones@azgfd.gov); KEVIN KRAHN, Department of Applied Sciences and 
Mathematics, Arizona State University Polytechnic, Mesa, Arizona 85212, USA.

MICRURUS SURINAMENSIS (Aquatic Coralsnake). BEHAVIOR. 
Coralsnakes (Micrurus spp.) are primarily fossorial and secre-
tive, but arboreal behavior has been reported in M. circinalis 
(Sajdak 2000. Herpetol. Rev. 31:105), M. fulvius (Carr 1994. Natu-
ralist in Florida: the Celebration of Eden. Yale Univ. Press, New 
Haven, Connecticut. 306 pp.), and M. nigrocinctus (Schmidt and 
Schmidt 1943. Field Mus. Nat Hist. Publ. Zool. Ser 12:129–134). 
Micrurus surinamensis is known to have aquatic habits and feeds 
mainly on fish and eels (Roze 1996. Coral Snakes of the Americas: 
Biology, Identification, and Venoms. Krieger Publ. Co., Malabar, 
Florida. 328 pp.). On 13 May 2013, at 1438 h (32°C), during an 
active search for amphibians and reptiles in the municipality of 
Cacoal, State of Rondônia, Brazil (11.488094°S, 61.438953°W; da-
tum SAD69), we observed a juvenile male M. surinamensis (SVL 
= 400 mm) climbing on vegetation 2.38 m high within an open 
rainforest. This appears to be the first record of arboreality in M. 
surinamensis.

PEDRO HENRIQUE BERTÃO DÁVILA (e-mail: micrurus.snake@gmail.
com), HIDEKI SADADI TAKAHASHI, and MIGUEL HEYD OSHIRO BAR-
BOSA, Departamento de Zoologia, CEP: 76.963-665CP231, Facimed, Ca-
coal, Rondônia, Brazil.

NERODIA SIPEDON PLEURALIS (Midland Watersnake). ALBI-
NISM. Although there are several reports of albinism in Nerodia 
sipedon sipedon (Baker et al. [ed.] 1959. Publ. Mus. Michigan St. 
Univ. Biol. Ser. 1:133–159; Dyrkacz 1981. SSAR Herpetol. Circ. 
11:1–31) we are not aware of any published account document-
ing albinism in Nerodia sipedon pleuralis. An unsexed N. s. pleu-
ralis (SVL = 425 mm, Arkansas State University, Herpetological 
Museum; photo voucher ASUMZ 32763) was collected near Jas-
per, Newton Co., Arkansas, USA, in June 2012. It was donated to 
the Arkansas Game and Fish Commission Fred Berry Conserva-
tion Education Center (CEC), where it remains for viewing. The 
specimen is a true albino (Fig. 1). Interestingly, there was anoth-
er albino specimen of N. s. pleuralis collected with the above but 
its disposition is unknown.

 We thank M. Doran, Facility Manager for the Fred Berry CEC, 
for information on this albino snake.

CHRIS T. McALLISTER, Science and Mathematics Division, Eastern 
Oklahoma State College, Idabel, Oklahoma 74745, USA (e-mail: cmcallis-
ter@se.edu); HENRY W. ROBISON, Department of Biology, Southern Ar-
kansas University, Magnolia, Arkansas 71754, USA. 

OXYURANUS SCUTELLATUS (Taipan). HOMING. Very little is 
known about the daily behavior of Oxyuranus scutellatus un-
der natural conditions (Shine and Covacevich 1983. J. Herpetol. 
17:60–69). A serendipitous observation recorded at Wetherby Sta-
tion (a cattle-raising property popular with eco-tourists, approx-
imately 20 km SW of Port Douglas (16.645368°S, 145.354280°E, 
datum WGS84; elev. 399 m, 12 Sep 2012) in North Queensland, 
Australia, suggests homing and burrow re-use in this species. 
 We arrived at Wetherby Station about 1800 h and were di-
rected to viewing stands on a concrete platform erected for cat-
tle auction attendees. Our horse-mounted host allowed about 
12 cattle to enter the viewing pen. When his previously-calm 
horse became agitated, our host looked into the area between 
viewing paddock and tree line, approximately 12 m distant, and 
exclaimed “Taipan.” The snake was moving slowly but steadily—
seemingly purposeful, head raised only slightly in the direction 
of the platform. Upon reaching the platform it turned without 
hesitation and crawled along the ground against the concrete 
edge of the platform in my direction. Stopping about 0.2 m from 
my foot, it reoriented and, seamlessly, crawled onto the concrete 
platform, passed beneath the viewing stand, and entered what 
was likely a rodent burrow located along the foundation for a 
barn just behind the viewing stand. Once in the burrow, the ~1.5-
m Taipan re-emerged slightly, re-positioned and withdrew, leav-
ing its head facing out from the burrow’s entrance (Fig. 1). As this 
individual passed rapidly, but unhurriedly, through a small herd 
of cattle to take shelter in a burrow without apparent searching, 
this observation suggests it was returning to a previous refuge 
site, thereby demonstrating homing ability. 

STEPHEN D. BUSACK, North Carolina State Museum of Natural Sci-
ences, 11 West Jones Street, Raleigh, North Carolina 27601-1029, USA (e-
mail: sbusack348@aol.com). 

PARIAS SUMATRANUS (Sumatran Pit Viper). DIET. Parias su-
matranus is a large (to 1355 mm total length) arboreal crotaline 
viper from the Greater Sundas (southern Thailand, Peninsular 

Fig. 1. Albino Nerodia sipedon pleuralis from Newton County, Arkan-
sas.

Fig. 1. Oxyuranus scutellatus (Taipan) settled in a burrow following 
the homing event.
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Malaysia, Sumatra, and Borneo) region of Southeast Asia. Its 
diet is poorly known, and reported to comprise small mammals, 
birds, and frogs (Stuebing and Inger 1999. A Field Guide to the 
Snakes of Borneo. Natural History Publications [Borneo], Kota 
Kinabalu. v + 235 pp.; Das 2010. A Field Guide to the Reptiles of 
South-east Asia. New Holland Publishers [UK], Ltd., London. 376 
pp.), with no specific information.
 On 10 July 2013, at ca. 1100 h, an adult female Parias sumatra-
nus (Fig. 1; UNIMAS P0849; SVL = 887 mm; tail length = 28.4 mm; 
252 g) was collected up the ridge from Sungei Sembu towards 
Sembu Waterfall, near the base (01.134556°N, 110.249444°E, 
datum Timbalai 1948; elev. ca. 250 m) of Gunung Penrissen, 
Sarawak, East Malaysia (Borneo). It was initially encountered 
at ca. 1.2 m above the ground on a low tree trunk within a ri-
parian forest. The specimen was returned to the laboratory and 
euthanized; examination of the stomach contents revealed a 
recently-ingested rodent, Maxomys baeodon (UNIMAS P0872; 
128 mm in head body length; 134 mm tail length; 68 g). This Bor-
nean endemic has been reported from a few isolated localities 
between 900–1400 m elev. in Sabah and Sarawak (Heaney et al. 
2008. In IUCN 2013. IUCN Red List of Threatened Species. Ver-
sion 2013.1), and also at least two lowland localities: Sandakan 
Bay, Sabah (Payne et al. 1985. A Field Guide to the Mammals of 
Borneo. Sabah Society and World Wildlife Fund, Kota Kinabalu. 
332 pp.), and at Planted Forest Zone, Bintulu Division, Sarawak 
(Ragai and Tuen 2007. In Stuebing et al. [eds.], Proc. Regional 
Conf. Biodiv. Conserv. Trop. Planted Forests SE Asia. pp. 164–168. 
Sarawak Forest Department, Sarawak Forestry Corporation and 
Grand Perfect Sdn Bhd., Kuching). It was swallowed head-first, 
and was estimated to be 26.98% of the body weight of the snake. 
 We thank the Institute of Biodiversity and Environmental 
Conservation, Universiti Malaysia Sarawak for supporting our 
research, and the Sarawak Forest Department for the issuance 
of a research permit (No. NCCD.907.4.4.[Jld.7]-38). Fieldwork 
at Gunung Penrissen was supported by a Shell Chair grant, 
SRC/05/2010(01).

INDRANEIL DAS (e-mail: idas@ibec.unimas.my), PUI YONG MIN (e-
mail: pui8783ibec@gmail.com), JONGKAR GRINANG (e-mail: jgrinang@
ibec.unimas.my), and ANDREW ALEK TUEN (e-mail: aatuen@ibec.unimas.
my), Institute of Biodiversity and Environmental Conservation, Universiti 
Malaysia Sarawak, 94300 Kota Samarahan, Sarawak, Malaysia.

PELAMIS PLATURA (Yellow-bellied Seasnake). SHED-
DING BEHAVIOR. Shedding events of Pelamis platura have 

been reported as taking place always in water, either in the 
sea (Pickwell 1971. Copeia 1971:348–350; Voris 1983. In Jan-
zen [ed.], Costa Rican Natural History, pp. 411–412. Univ. 
Chicago Press, Chicago, Illinois), or as captive individuals 
(Pickwell, op. cit.). Shedding is usually facilitated by the abil-
ity of these individuals to knot themselves, creating loops and 
coils, culminating with inverted and intact shed skins (Pick-
well, op. cit.). Herein, we report an observation of shedding 
behavior of P. platura on sandy substrate out of the water. 
 At 1835 h on 7 April 2013 an adult male P. platura (Fig. 1) 
was observed shedding on a sandy beach at Rancho El Neptuno 
(15.792086°N, 96.959717°W; datum WGS 84) located in the mu-
nicipality of Santa María Colotepec, Oaxaca, Mexico. The snake 
came out of the water and started to undulate its body to cause 
friction against the sand. Once the snake had shed most of the 
skin, it moved back towards the water and continued to rid it-
self of the last portion of skin every time it came in contact with 
the waves; knotting behavior was never displayed. The shedding 
episode lasted ca. 35 min. Pickwell (op. cit.) suggested that the 
knotting behavior of P. platura in aquatic environments evolved 
not just as a substitute for contact with solid substrate as an aid 
in shedding, but also for ridding themselves of ectoparasites and 
possibly freeing themselves from predators. To the best of our 
knowledge this instance represents the first reported observation 
of P. platura shedding behavior outside aquatic environments. 
 We thank J. M. Savage, who kindly provided information re-
garding this subject, and A. Rocha for his important comments 
on this note.

DANIELA SIGÜENZA-PÉREZ (e-mail: sigkaiser@hotmail.com), JESÚS 
GARCÍA-GRAJALES, Instituto de Recursos, Universidad del Mar, Campus 
Puerto Escondido, Oaxaca, México; VICENTE MATA-SILVA, Department 
of Biological Sciences, The University of Texas at El Paso, El Paso, Texas 
79968, USA.

PITUOPHIS CATENIFER SAYI (Bullsnake). DIET. Pituophis cat-
enifer sayi is a wide-ranging subspecies that inhabits the sandy 
plains and prairies across the central two-thirds of Texas (Dixon 
2013. Amphibians and Reptiles of Texas. Texas A&M Univ. Press, 
College Station. 447 pp.). Most of its diet in the Great Plains re-
gion consists of small mammals (70%), bird eggs (20%), and birds 
(8%) (Rodríguez-Robles 2002. Biol. J. Linn. Soc. 77:165–183). 
Herein I describe P. c. sayi consuming a previously unknown prey 
species, Carpodacus mexicanus (House Finch). 
 On 29 May 2011, I collected a P. c. sayi (total length ca. 65 cm) 
inside the city limits of Lubbock, Lubbock Co., Texas, USA. The 
snake was placed in a container and while being transported 

Fig. 1. Euthanized specimen of Parias sumatranus (UNIMAS P0849) 
and its stomach contents, a Maxomys baeodon (UNIMAS P0872).

Fig. 1. Male Pelamis platura shedding on a sandy beach in Rancho El 
Neptuno, Santa María Colotepec, Oaxaca, México.
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it regurgitated a single C. mexicanus. The finch was preyed on 
recently based on the amount of decomposition; the length of 
the tail and flight feathers indicated that it was most likely an 
adult. The area where the Bullsnake was collected is an older 
residential part of the city with large trees where House Finches 
and House Sparrows (Passer domesticus) are the most numerous 
small bird species. This account is the first known predation of 
C. mexicanus by P. catenifer and the first species from the family 
Fringillidae (Rodríguez-Robles, op. cit.), although the literature 
summary by Badyaev et al. (2012. In A. Poole [ed.], The Birds of 
North America Online. Cornell Lab of Ornithology, Ithaca, New 
York; http://bna.birds.cornell.edu/bna/species/046, accessed 
17 May 2014) stated that nest predators of House Finches from 
British Columbia probably included Gopher Snakes.

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

PITUOPHIS CATENIFER SAYI (Bullsnake). ARBOREALITY. Al-
though generally considered to be primarily terrestrial and fos-
sorial, Pituophis catenifer are on occasion known to climb into 
bushes and trees (Ernst and Ernst 2003. Snakes of the United 
States and Canada. Smithsonian Inst. Press, Washington, D.C. 
668 pp.). In fact, there are several obscure records of mem-
bers of Pituophis hunting for and/or feeding on birds arbore-
ally (Rodríguez-Robles 2002. Biol. J. Linn. Soc. 77:165–183). For 
example, P. catenifer has been found preying on birds in their 
nests in a hawthorn tree in Washington State (3 m; Marr 1985. 
Murrelet 66:95–97), a cypress tree in California (2.6 m; Ervin 
and Rose 1973. Auk 90:682–683), a live oak tree in California 
(1.8 m; Cunningham 1955. Herpetologica 11:217–220), and 
an unknown tree in California (ca. 12 m; Eichholz and Koenig 
1992. Southwest. Nat. 37:293–298). Pituophis c. sayi has been 
found in a ponderosa pine in Montana (at 7.4 m; Amstrup and 
McEneany 1980. Wilson Bull. 92:402), a cottonwood in Alberta 
(3.5 m; Bullock 1981. Bluejay 39:139–140), a willow tree in Colo-
rado (4.6 m; Niedrach 1971. Wilson Bull. 83:317–318), and a bur 
oak tree in Minnesota (2–3 m, N = 3; Maxson 1981. The Loon 
53:61–62). The purpose of this note is to synthesize these earlier 
records with my observations of arboreal behavior in Nebraska 
P. c. sayi.

 On 29 June 2013 at 1730 h an adult P. c. sayi (total length = 
140 cm) was first observed moving on the ground ca. 30 m from 
a large ornamental birch tree (Betula cf. pendula; DBH 99 cm; 
height ca. 20 m) in a residential yard in the housing area of the 
Crescent Lake National Wildlife Refuge, just north of Gimlet 
Lake, Garden Co., Nebraska, USA. On reaching the tree the snake 
proceeded to move up the rough lower bark on the tree ca. 3.1 m 
until that bark transitioned to the smoother upper bark typical 
of a birch tree (Fig. 1). The snake continued climbing upward in 
a manner strikingly similar to that of Pantherophis species. At 4.0 
m, the snake reached the first whorl of branches and proceeded 
to move laterally through the branches, with frequent tongue-
flicking, in a manner that suggested it was foraging. Several 
Quiscalus quiscula (Common Grackle) nests were present much 
higher up in this same tree, from which the young had recently 
fledged. The snake repeatedly foraged out 3–4 m from the trunk 
in these branches for ca. 15 min, and then returned to the trunk 
and descended to the ground. The snake had reached a maxi-
mum height of 4.6 m. It is assumed that the snake was attracted 
to this particular tree because of the odors associated with the 
fledging grackles (Eichholz and Koenig, op. cit.). 
 In 2010, at this same site, another large adult P. c. sayi was 
observed attempting to climb a large cottonwood tree (DBH 122 
cm), but was accidentally disturbed when its head had reached a 
height of only 3 m. In addition, Bullsnakes at this site have been 
observed on two occasions to climb electrical conduit pipes on 
the sides of residences to reach Barn Swallow nests under the 
eaves at heights of 3.8 m. Despite the fact that P. c. sayi is pri-
marily a prairie inhabitant, the combined records now available 
suggest that this species is much more scansorial than generally 
appreciated. 

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

PLATYCEPS COLLARIS (Collared Dwarf Racer). REPRODUC-
TION. Platyceps collaris is known from Bulgaria, Israel, Jordan, 
Lebanon, Syria, and Turkey (Bar and Haimovitch 2011. A Field 
Guide to Reptiles and Amphibians of Israel. Pazbar Ltd., Herli-
zya, Israel. 245 pp.). Anecdotal information on reproduction of 
female P. collaris is in Bar and Haimovitch (op. cit), Baran and 
Atatür (1998.Turkish Herpetofauna (Amphibians and Reptiles). 
Republic of Turkey, Ministry of Environment, Ankara. 214 pp.). 
and Stojanov et al. 2011. Die Amphibien und Reptilien Bulgar-
iens. Edition Chimaira, Franfurt am Main. 591 pp.). In this note I 
present the first information on the testicular cycle of P. collaris.
 A sample of 13 male P. collaris (SVL = 630.9 mm ± 105.4 SD, 
range = 437–647 mm) collected 1950–2012 in Israel and placed in 
the Zoological Museum of Tel Aviv University (TAUM), Israel (by 
region) was examined: HaSharon TAUM 42, 43, 4540, 4797, 7084, 
10329, 13459; Hermon Mountain TAUM 13212; Jordan Valley 
TAUM 14119; Lower Galil TAUM 16114; Southern Coastal Plain 
TAUM 2122; Yizreel Valley TAUM 36, 3858. A small slit was made 
in the left side of the abdomen and the left testis was removed 
for histological examination. Testes were embedded in paraffin. 
Sections were cut at 5 μm and stained by Harris’ hematoxylin fol-
lowed by eosin counterstain. Histology slides are deposited at 
TAUM.
 Three stages were observed in the testicular cycle (Table 
1); (1) regressed, seminiferous tubules are reduced in size and 
contain spermatogonia with interspersed Sertoli cells; (2) recru-
descence, a proliferation of germ cells occurs for the next period 
of spermiogenesis (= sperm formation), primary or secondary 

Fig. 1. Adult Pituophis catenifer sayi (Bullsnake) negotiating the rela-
tively smooth bark of a birch tree, 3.1 m above ground level.
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spermatocytes predominate; (3) spermiogenesis, seminiferous 
tubules are lined by sperm or clusters of metamorphosing sper-
matids. The smallest reproductively active male (TAUM 4540) 
exhibited spermiogenesis and was collected in June. The period 
of sperm production encompassed April into July. This period of 
sperm production is compatible with the times of egg deposi-
tion in P. collaris in Bar and Haimovitch (op. cit) (August) and Sto-
janov (op. cit) (July). 
 I thank Shai Meiri (TAUM) for permission to examine P. col-
laris, Erez Maza (TAUM) for facilitating the loan and the National 
Collections of Natural History at Tel Aviv University for providing 
samples of P. collaris used in this study. 

STEPHEN R. GOLDBERG, Whittier College, Department of Biology, PO 
Box 634, Whittier, California 90608, USA; e-mail: sgoldberg@whittier.edu. 

PSEUDOBOA NIGRA (Black False Boa). ENDOPARASITES. Pen-
tastomids are common parasites of vertebrate respiratory tracts, 
especially of reptiles (Riley 1986. Adv. Parasitol. 25:45–128). 
Raillietiella furcocerca is a generalist parasite and is known to 
infect eight species of snakes (Almeida et al. 2008. Braz. J. Biol. 
68:201–205). Herein, we report the presence of R. furcocerca as a 
parasite of a ninth species, Pseudoboa nigra. On 28 January 2011, 
at ca. 2200 h, we collected a road-killed specimen of P. nigra near 
the municipality of Chupinguaia, Rondônia state, Brazil and de-
posited it at Coleção Zoológica de Vertebrados da Universidade 
Federal de Mato Grosso, Cuiabá, Brazil (UFMT-R 9504). The re-
spiratory tract of the snake was removed and a search for pen-
tastomids was carried out under stereomicroscopy. One adult fe-
male Raillietiella furcocerca was found in the nasopharynx. After 
identification, the material was deposited in the Parasitological 
Collection of the Universidade Regional do Cariri (URCA-P 400).

EDNA P. ALCANTARA (e-mail: ednnapaulino@gmail.com), CRISTIA-
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PYTHON MOLURUS BIVITTATUS (Burmese Python). MINI-
MUM SIZE AT MATURITY. Python molurus is one of the largest 
snakes in the world and has been a mainstay of the pet trade for 
several decades, resulting in establishment of an invasive popu-
lation in South Florida. Ironically, the biology of this species in 
its native range is poorly known and we know considerably more 
about the invasive population than we do about native popula-
tions in Asia. Python molurus in Florida are known to grow to 

over 5 m total length with clutch sizes of up to 87 eggs (Krysko et 
al. 2012. IRCF Reptiles and Amphibians 19:267–270). However, 
we still know little about patterns of growth, maturation, and re-
production in wild P. molurus. Here we report the smallest gravid 
female P. molurus found thus far in the wild.
 At 2252 h on 27 May 2013 (22.8°C; light rain) a female P. mol-
urus (Everglades National Park Accession # EVER-00888; Catalog 
# EVER 80679) was captured crossing the Main Park Road in Ever-
glades National Park, in the vicinity of Paurotis Pond (25.28367°N, 
80.798355°W; datum WGS84). When euthanized and necropsied, 
the snake (SVL = 185 cm, total length = 210 cm, mass = 5096 g) 
was found to contain 11 oviductal, shelled eggs (Fig. 1). All eggs 
were viable, based on the presence of developing embryos. This 
is the smallest gravid female P. molurus captured in Florida, 23 
cm shorter (SVL) than the next smallest gravid female (Fig. 2). 
The clutch size is among the smallest reported in Florida, but is 
slightly larger than expected based on body length-clutch size 
relationships for females in this population (Fig. 2). Older litera-
ture sources have reported that female P. molurus reach maturity 
at around 270 cm total length, substantially longer than this indi-
vidual (Wall 1921. Ophidia Taprobanica or the Snakes of Ceylon. 
Government Printer, Colombo. 581 pp.; Lederer 1956. Die Aquar-
ien-und Terrarien-Zeitschrift 9:243–248). We are unaware of any 
other published accounts of size at maturity for this species.
 The relatively small size of this female suggests that P. mol-
urus in Florida may reach maturity rapidly. Overfed captive in-
dividuals can easily attain body lengths greater than 200 cm in 

taBle 1. Monthly stages in the testicular cycle of 13 adult male Platy-
ceps collaris from Israel.

Month N Regressed Recrudescence Spermiogenesis

January 2 0 2 0

March 2 0 2 0

April 2 0 0 2

May 3 0 0 3

June 1 0 0 1

July 2 1 0 1

December 1 0 1 0
Fig. 1. Female Python molurus bivittatus measuring 210 cm total 
length (185 cm SVL) and containing eleven viable eggs collected in 
Everglades National Park, Florida, representing the smallest known 
wild gravid female of the species. 

Fig. 2. Relationship between body length and clutch size for 49 fe-
male Python molurus removed from the invasive population in 
South Florida. Clutch size includes oviductal and brooded eggs, 
whether viable or unfertilized. The female described in this note is 
indicated by an open point. 
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one year (Ross and Marzec 1990. The Reproductive Husbandry 
of Pythons and Boas. Institute for Herpetological Research, Stan-
ford, California. 270 pp.). Growth rates of wild P. molurus, either 
in Florida or in Asia, are unknown, but are undoubtedly slower. 
However, a demographic analysis of Florida P. molurus suggests 
that females reach 200 cm SVL by two years of age (Willson et al. 
2010. Biol. Invasions 13:1493–1504). Taken together, these data 
suggest that at least some P. molurus in Florida reach reproduc-
tive maturity at age two. Rapid growth and high reproductive po-
tential of this species are likely strong drivers of its success as an 
invasive species (Reed et al. 2012. Integr. Zool. 7:254–270).
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RHINOCHEILUS LECONTEI TESSELLATUS (Texas Longnose 
Snake). PREDATION. Rhinocheilus lecontei tessellatus is a small 
to medium-sized colubrid snake distributed across the western 
two-thirds of Texas (Dixon 2013. Amphibians and Reptiles of 
Texas. Texas A&M Univ. Press, College Station. 447 pp.). Little is 
known concerning the natural history of R. lecontei, which prob-
ably reflects its nocturnal nature. The few documented predators 
of R. lecontei include a conspecific (Lane 2009. Herpetol. Rev. 
40:358), Coluber (=Masticophis) flagellum (Coachwhip; Kasper 
2013. Herpetol. Rev. 44:334), and nesting Buteo jamaicensis (Red-
tailed Hawk; Steenhof and Kochert 1985. Oecologia 66:6–16). 
Herein I describe predation of R. l. tessellatus by a novel mam-
malian predator, Ictidomys parvidens (Rio Grande Ground Squir-
rel; previously considered a subspecies of the Mexican Ground 
Squirrel, Spermophilus mexicanus parvidens).
 At ca. 0920 h on 22 May 2012, I observed a male I. parvidens 
running along a graded dirt road with an object dangling from its 
mouth at Lake Alan Henry Wildlife Mitigation Area, ca. 11 km S, 
26 km W of Clairemont, Kent Co., Texas, USA. The squirrel came 
to a stop and fed for 1–2 minutes then dropped the item and re-
treated after I clapped my hands repeatedly. I salvaged a small 
section of the cloacal region of a male R. l. tessellatus. The very 
fresh condition of the remains indicated this was a predator-prey 
event and not carrion feeding. Also of note was the ground squir-
rel’s feeding behavior. Of the 37 mm of remaining carcass, 19 mm 
was pre-vent and 18 mm was post-vent. Incisor marks indicated 
that the ground squirrel fed at both ends toward the vent almost 
evenly, undoubtedly segregating the cloacal area that contained 
pungent musk and/or feces produced prior to death. Generally 
an omnivore of seasonal vegetation and insect prey, I. parvidens 
is known to take carrion and some small living vertebrate prey 
(Davis and Schmidly 1994. The Mammals of Texas. Texas Parks 
and Wildlife Press, Austin. 338 pp.). This account documents 
both the first known mammalian predator of R. lecontei, and I. 
parvidens preying on any species of snake. 

STEPHEN KASPER, Lake Alan Henry Wildlife Mitigation Area, Parks 
and Recreation Department, City of Lubbock, Lubbock, Texas 79401, USA; 
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SALVADORA BAIRDI (Baird’s Patch-nosed Snake). DIET. Little 
is known about the diet of Salvadora bairdi. The literature men-
tions that it consumes amphibians, small mammals, and espe-
cially diurnal lizards and their eggs (Lemos-Espinal and Smith 

2009. Anfibios y Reptiles del Estado de Chihuahua, México. 
UNAM, Tlalnepantla, México, México. 613 pp.; Uribe-Peña et 
al. 1999. Anfibios y Reptiles de las Serranías del Distrito Federal, 
México. Instituto de Biología, México, Distrito Federal, México. 
119 pp.). However, no mammalian prey have been identified to 
species. Here we report the first record of predation on Baiomys 
taylori (Northern Pigmy Mouse) by S. bairdi.
 On 28 July 2013, at 2020 h, a female S. bairdi (SVL = 585 mm; 
tail length = 210 mm; 30 g) was found beneath a rock at Mesa 
del Huarache, Municipality of Calvillo, Aguascalientes, Mexico 
(21.900171°N, 102.828405°W, datum WGS84; elev. 2321 m). The 
habitat at the location consists of grassland with patches of 
oak forest and tropical scrub forest ecotone. Manual palpation 
caused the snake to regurgitate a partially digested B. taylori 
(UAA-CV-R255), the only pigmy mouse known to occur in the 
area.
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THAMNOPHIS PULCHRILATUS (Yellow-throated Garter-
snake). DIET AND DEFENSIVE BEHAVIOR. Virtually nothing 
is known about the natural history of Thamnophis pulchrilatus, 
but it is thought to consume leeches, worms, fish, and amphib-
ians, like other mountain garter snakes (Rossman et al. 1996. The 
Garter Snakes: Evolution and Ecology. Animal Science Series, 
Univ. Oklahoma Press, Norman, 332 pp.; Ramírez-Bautista et al. 
2009. Herpetofauna del Valle de México: Diversidad y Conserva-
ción. UAEH, CONABIO. Pachuca. 213 pp.). Additionally, its de-
fensive behavior is unknown. Here we document a new species 
in the diet of T. pulchrilatus and its defensive behavior.
 On 28 August 2013, at 2012 h, a female T. pulchrilatus (SVL = 
434 mm; tail length = 109 mm; 11 g) was found beneath a rock 
at Mesa del Huarache, Municipality of Calvillo, Aguascalientes, 
México (21.907151°N, 102.825820°W, datum WGS84; elev. 2332 
m). The habitat was grassland with patches of oak forest, and 
tropical scrub forest ecotone. When we flipped the stone, the 
snake tried to escape, and finally formed concentric rings, hid-
ing the head, and raising its tail in sinuous movements while 
secreting musk. Following capture, the snake was palpated and 
regurgitated a partially digested Hyla eximia (Mountain Tree-
frog; UAA-CV-R257). Similarly, on 15 August 2013 at the same 
locality, another female (SVL = 510 mm; tail length = 132 mm; 
20 g; 21.882258°N, 102.847628°W; elev. 2380 m) was discovered 
basking in the grass and displayed the same defensive behavior. 
On 12 June 2010, at Ciénega de Quijas, Sierra el Laurel, Aguas-
calientes (21.727264°N, 103.709210°W, datum WGS84; elev. 2362 
m) another specimen was found beneath a rock. It flattened the 
anterior half of its body, including the head, showing the bright 
blue in the interspaces between the scales for at least 30 sec, then 
tried to escape.
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TROPIDODRYAS STRIATICEPS (Jiboinha). DIET. Tropidodryas 
striaticeps is a semi-arboreal snake widely distributed through-
out eastern Brazil (Guedes and Marques 2011. Check List 7:78–
82; Sousa et al. 2012. Biota Neotrop. 12:35–49). Despite its wide 
distribution, little is known about its ecology. Tropidodryas spp. 
are known to feed on lizards, frogs, rodents, and small birds (Vrc-
ibradic et al. 2012. Herpetol. Notes 5:471–472). Here we report 
two cases of predation by Tropidodryas striaticeps on novel prey 
items.
 On 11 March 2009 at the municipality of Juiz de Fora, Minas 
Gerais, Brazil (21.742667°S, 43.29225°W, datum WGS 84; elev. 709 
m), a male T. striaticeps (SVL = 513 mm, tail length = 150 mm) was 
collected in an Atlantic Forest fragment. After being handled, 
the specimen regurgitated a bird, Sporophila sp. (Emberizidae). 
Both the snake and the bird are deposited in Coleção Herpe-
tológica da Universidade Federal de Juiz de Fora (voucher num-
ber: CHUFJF 0598A and CHUFJF 0598B). The advanced stage of 
prey decomposition precluded species identification but three 
species of Sporophila are known from the study area: S. fronta-
lis, S. falcirostris, and S. caerulescens (Manhães and Loures-Ri-
beiro 2011. Biota Neotrop. 11:275–286). On 30 January 2013 at 
the municipality of Castelo, Espírito Santo, Brazil (20.511839°S, 
41.090467°W, datum WGS 84; elev. 1453 m), a female T. striaticeps 
(SVL = 761 mm, tail length = 206 mm) was collected in a rock 
outcrop beside a stream in an Atlantic Forest fragment. We found 
the snake feeding on a recently dead lizard, identified as Tropi-
durus torquatus. Both the snake and the lizard are deposited in 
Coleção Herpetológica da Universidade Federal de Minas Gerais 
(voucher numbers: UFMG 1692–1693).
 SCG thanks Cordenação de Aperfeiçoamento de Pessoal de 
Nível Superior (CAPES) for financial support and also ICMBio for 
authorization of animal capture (number 17074-1). BMS thanks 
Conselho Nacional de Desenvolvimento Científico e Tecnológi-
co (CNPq) for financial support. We thank Celso Rios for field as-
sistance.
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TROPIDOPHIS MACULATUS. MAXIMUM SIZE. On 11 Febru-
ary 2007, CAM collected a female Tropidophis maculatus in 
Río Baracoa, Bauta, La Habana, Cuba, resting under a stone in 
burned grassland. This specimen (MFP 12506, Museo de Histo-
ria Natural “Felipe Poey,” Facultad de Biología, Universidad de 
La Habana, La Habana, Cuba) measured 450 mm SVL and 495 
mm total length. The maximum length previously reported for 
this species is 375 mm SVL in a male (Domínguez and Moreno 
2006. Herpetol. Rev. 37:355–356), but Bibron (1840. In de la Sagra 
[ed.], Historia Física, Política y Natural de la Isla de Cuba, vol. IV, 
pp. 1–143, Imprenta y Litografía de Maulde et Renou, Paris), in 
the original description of this species, measured an individual 
that was 419 mm SVL. Bibron (op. cit.) did not note the sex nor 
voucher number; he only stated the specimens formed part of 
Mr. la Sagra’s collection. Thus, our specimen appears to be the 
largest T. maculatus on record. 
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