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Recommended citation for notes appearing in this section is: Chinchilla-Lemus, W., and E. Meneses-Pelayo. 2016. Pristimantis 
bacchus: parental care and clutch size. Herpetol. Rev. 47:646–647.

GYMNOPHIONA — CAECILIANS

SIPHONOPS HARDYI (Hardy’s Caecilian). DIET. The ecology of 
caecilians is poorly known. Foraging studies are mostly from Af-
rican and Asian species, although a few studies have addressed 
South American species (e.g., Maciel et al. 2012 J. Herpetol. 
46:47–50). Due to their fossorial habits, caecilians are rarely 
found and consequently less well-studied (Gower and Wilkinson 
2005. Conserv. Biol. 19:45–55). On 17 and 18 December 2013, two 
individuals of Siphonops hardyi were collected at Tijuca National 
Park (22.94600°S, 43.27500°W, WGS 84; 600 m elev.). We dissected 
them under stereoscopes, checking the stomach and intestinal 
contents, and identifying prey to the lowest taxon possible. We 
calculated prey volume based on the ovoid spheroid formula. 
The contents found in the stomachs were in one piece, showing 
the caecilians did not dismember their prey. Isoptera were the 
most commonly consumed prey, with 16 individuals found in 
both caecilians (with a total of 3.26 mm3). The largest prey item 
in terms of volume was a single oligochaete equaling 39 mm3. 
We also found beetle larvae (N = 4; 0.18 mm3), a spider (N = 1; 
9.42 mm3), and ants (N = 11; 0.36 mm3), invertebrates typically 

associated with the forest leaf litter. The diet composition was 
similar to another South American species: Caecilia gracilis from 
the Cerrado region (Maciel et al. 2012, op. cit.). There are no pre-
vious studies about the diet of S. hardyi; to date natural history 
information about this species is restricted to geographic distri-
bution and predation (e.g., Zamprogno and Zamprogno 1998. 
Herpetol. Rev. 29:166).

Specimens were collected under appropriate permits 
(Federal Permission SISBIO 33309-4).

TATIANA MOTTA-TAVARES (e-mail: tmottatavares@gmail.com), 
THIAGO ARNT DORIGO and CARLOS FREDERICO DUARTE ROCHA, 
Programa de Pós-Graduação em Ecologia e Evolução, Universidade do Es-
tado do Rio de Janeiro, Pavilhão Haroldo Lisboa da Cunha, Sala 220, Rua 
São Francisco Xavier, 524, Maracanã, 20550-013, Rio de Janeiro, Rio de Ja-
neiro State, Brazil.

CAUDATA — SALAMANDERS

ANDRIAS JAPONICUS (Japanese Giant Salamander). DIET. 
Andrias japonicus is positioned at the top of the food chain in 
the river ecosystem of western Japan. The diet of the salamander 
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includes large vertebrates such as birds and mammals (Tochimoto 
2002. Hyogo Biology 12:134–139; Matsushita et al. 2015. 
Herpetol. Rev. 46:69–70). In the evening of 15 June 2011, a local 
person found a giant salamander in the Myojin River, a branch of 
Kamo River, in Kyoto City, Kyoto Prefecture, Japan (35.06548°N, 
135.74744°E, WGS 84; 94 m elev.). We located and captured the 
salamander, and temporarily kept the salamander in a tank at 
our laboratory of Kyoto University. Because hybrid individuals 
between A. japonicus and introduced A. davidianus have been 
found in the Kamo River, we needed to examine genetic identity 
of individuals whenever they are available so as to conserve pure 
Japanese endemic species. The giant salamander was 938 mm in 
total length and 5900 g in mass, and was identified genetically 
as A. japonicus by the use of microsatellite markers (Yoshikawa 
et al. 2011. Curr. Herpetol. 30:177–180). Six days later (21 June 
2011), we found the salamander regurgitated a mass of bird 
feathers, snails (Semisulcospira libertina), and an introduced 
Red Swamp Crawfish (Procambarus clarkii). The feathers were 
identified as contour feathers of the Brown Dipper (Cinclus 
pallasii). The salamander might have scavenged the feathers or 
the carcass of this bird, however the bird is well known to dive 
into streams to catch aquatic insects, crabs, and small minnows. 
Probably, the giant salamander ambushed the bird as it searched 
for prey among rocks. 

KANTO NISHIKAWA (e-mail: hynobius@zoo.zool.kyoto-u.ac.jp) and 
MASAFUMI MATSUI, Graduate School of Human and Environmental 
Studies, Kyoto University, Yoshida Nihonmatsu-cho, Sakyo-ku, Kyoto 606-
8501, Japan (e-mail: fumi@zoo.zool.kyoto-u.ac.jp); YUKI KANEKO, Gradu-
ate School of Global Environmental Studies, Kyoto University, Yoshida 
Honmachi, Sakyo-ku, Kyoto 606-8501, Japan, (e-mail: snow837kykr@gmail.
com); NATSUHIKO YOSHIKAWA, Center for Molecular Biodiversity Re-
search, National Museum of Nature and Science, 4-1-1, Amakubo, Tsukuba 
305-0005, Japan (e-mail: n_yoshi@kahaku.go.jp).

ANEIDES AENEUS (Green Salamander). INTERSPECIFIC AG-
GREGATION. At 1730 h on 14 October 2015, a large male Aneides 
aeneus was observed in close proximity with a Winding Man-
tleslug, Philomycus flexuolaris (identification of slug confirmed 
by Dan Dourson and John MacGregor) in a small rock crevice 
off Hwy 111 in McCreary Co., Kentucky, USA (precise locality 
withheld due to conservation concerns). The two animals were 
in close contact with each other, with the salamander wedged 
between the slug and the back wall of the crevice. This water-
conserving posture was further enhanced by the salamander’s 
tail pressed against the side of the body and partly coiled over 
the head. This would reduce exposure of surface area of the two 
animals such that water loss would be minimized and allow 
survival over a short dry period until humidity or moisture lev-
els increase. Both species have a moist integument and thus are 
readily subject to evaporative water loss. This example of inter-
specific aggregation is likely opportunistic and rare, but would 
be an adaptive response for both species when caught in a crev-
ice during dry conditions.

PAUL V. CUPP, JR., Department of Biological Sciences, Eastern Ken-
tucky University, Richmond, Kentucky 40475, USA; e-mail: paul.cupp@eku.
edu.

DESMOGNATHUS MONTICOLA (Seal Salamander). 
BEHAVIOR. The larvae of stream-associated desmognathines 
have been shown to exhibit reductions in abundance during 
drought conditions in areas including the North Carolina 
Piedmont (Price et al. 2012. Herpetologica 68:312–323) and 

southern Appalachians (Currinder et al. 2014. J. Freshwater Ecol. 
29:579–587), however larval behavior during these conditions 
remains unstudied range wide. Stream invertebrates have been 
observed to utilize interstitial spaces as refugia during drought 
conditions (Morrison 1990. Hydrobiologia 208:261–267) and 
other plethodontid species are known to dwell within the 
interstitial spaces of chert gravel streams (Martin et al. 2012. J. 
Zool. 287:205–214). Herein we present evidence of similar habitat 
used as a refugium in larval D. monticola. During August 2015, a 
1st order drainage in Westmoreland County, Pennsylvania, USA 
(40.36997°N, 79.23196°W, WGS 84; 575 m elev.) was monitored as 
the water level declined due to a lack of rainfall. On 27 August 
2015, larval Desmognathus monticola larvae were observed to 
have congregated in isolated pools that remained after stream 
flow ceased. These pools dried completely by 31 August 2016, 
at which time larval D. monticola were found under exposed 
rocks in the most saturated portions of the channel. Three larvae 
were found partially submerged in interstitial crevices retaining 
water within the streambed (Fig. 1), with gills positioned down 
into crevices and tails protruding conspicuously. These crevices 
did not appear to be created or modified by the larvae and were 
similar in appearance to crayfish burrows, though no crayfish 
were directly observed. Crayfish were frequently observed within 
the streambed and their burrows have previously been reported 
to be utilized by desmognathines as refugia (Ashton 1975. J. 
Herpetol. 9:85–91). 

ALEXANDER J. HESS (e-mail: ajhess44@gmail.com) and JOSIAH H. 
TOWNSEND, Department of Biology, Indiana University of Pennsylvania, 
Pennsylvania 15705, USA (e-mail: josiah.townsend@iup.edu).

DESMOGNATHUS QUADRAMACULATUS (Black-bellied Sala-
mander). DIET. Desmognathus quadramaculatus is known to 
prey on other salamanders, and regularly consume species of 
Desmognathus, Eurycea, and Plethodon. It appears that large D. 
quadramaculatus will prey on smaller D. monticola (Seal Sala-
mander) (Petranka 1998. Salamanders of the United States and 
Canada. Smithsonian Institution Press, Washington D.C. 587 pp.), 
but this interaction has only been noted in field enclosure experi-
ments, with D. quadramaculatus preying on juvenile D. monticola 
(Southerland 1986. Copeia 1986:731–741). Here we report the pre-
dation of an adult D. monticola by D. quadramaculatus.

At 2150 h on 22 July 2016, at Cooper Creek Wildlife 
Management Area, Union Co., Georgia, USA (34.76025°N, 
84.02958°W; WSG84), we observed a D. monticola (SVL = 5.5 cm) 

Fig. 1. Desmognathus quadramaculatus preying on an adult Desmog-
nathus monticola.
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being eaten by a D. quadramaculatus (SVL = 7.7 cm; Fig. 1). We 
did not observe the D. quadramaculatus seize the D. monticola, 
but both salamanders were still alive when found. Our presence 
caused the D. quadramaculatus to release the D. monticola, 
providing the opportunity for SVL measurements. We presume 
the D. quadramaculatus would have fully consumed the D. 
monticola had we not interrupted.

J. MICHELLE LAWHORN (e-mail: jml14yi@sulross.edu), LAUREN 
GARRETT (e-mail: lgarrett@sulross.edu), SEAN P. GRAHAM, Department 
of Biology, Geology, and Physical Sciences, Sul Ross State University, Al-
pine, Texas 79832, USA (e-mail: grahasp@tigermail.auburn.edu); LAINE 
GIOVANETTO, Department of Biology, New Jersey City University, Jersey 
City, New Jersey 07305, USA (e-mail: lgiovanetto@njcu.edu); BRANDON 
EDELBROCK, Department of Biology, The University of Findlay, Findlay, 
Ohio 45840, USA (e-mail: edelbrockb@findlay.edu).

DICAMPTODON TENEBROSUS (Coastal Giant Salamander). 
DIET. Accounts of feeding by giant salamanders (Dicamptodon 
spp.) mostly describe aquatic prey consumed by gilled forms 
(Petranka 1998. Salamanders of the United States and Canada. 
Smithsonian Institution Press, Washington, D.C., 587 pp.; Lan-
noo 2005. Amphibian Declines. University of California Press, 
Berkeley, California. 1115 pp.). In contrast, there are relatively 
few reports of the diet of terrestrial life stages (Wilson 1970. J. 
Herpetol. 4:93; Bury 1972. Am. Midl. Nat. 87:524–526). Here, I 
supplement the existing literature with multiple observations of 
prey consumed by terrestrial D. tenebrosus. 

Observations reported here were made between 2007 and 
2015 along a series of small streams in the Columbia River Gorge 
of northwestern Oregon (45.57595°N, 122.11536°W, WGS 84; 
40 m elev.). These streams are swift, rocky, and cool; substrate 
is primarily basalt, and water temperatures ranged from 4.4 to 
12.8°C during the period of observation. Surrounding habitat is 
moist coniferous forest dominated by Douglas-fir (Pseudotsuga 
menziesii), Red Alder (Alnus rubra), and Bigleaf Maple (Acer 
macrophyllum). Understory vegetation is dominated by 
Sword Fern (Polystichum munitum) and Thimbleberry (Rubus 
parviflorus). Observations were made at night (2000–0300 
h), mostly during February–April and October–November 
during periods of heavy rain and cool but not cold (4–16°C) 
temperatures; conditions optimal for salamander movement. 
Observations were made by searching for D. tenebrosus, 
then quietly watching them with a dimmed flashlight or red 
headlamp (Stebbins 2003. A Field Guide to Western Reptiles and 
Amphibians. Houghton Mifflin, New York. 560 pp.). By using dim 
light and remaining still or moving slowly, salamanders could be 
observed for extended periods. In contrast, sudden movements 
or bright lights frightened salamanders into retreats where they 
could not be observed.

I observed the capture and consumption of 26 prey animals 
by terrestrial D. tenebrosus (SVL = 80 to >150 mm). Prey animals 
included six species of invertebrates: the sowbug Porcellio scaber 
(N = 3), the pillbug Armadillidium vulgare (N = 1), the annelid 
worms Lumbricus terrestris (N = 4) and Octolasion cyaneum (N 
= 2), and the slugs Deroceras reticulatum (N = 4) and Ariolimax 
columbianus (N = > 6, ca. 50–150 mm). Prey animals also included 
four species of vertebrates, the salamanders Ambystoma gracile 
(N = 1, SVL = ca. 75 mm); A. macrodactylum (N = 2, SVL = ca. 
65 mm); D. tenebrosus (N = 2, SVL = ca. 80 mm); and Plethodon 
dunni (N = 1, SVL = ca. 65 mm). 

Invertebrate prey were consumed by all sizes of Dicamptodon 
observed. It is noteworthy that A. columbianus is the only 

invertebrate prey species native to Oregon; the other five are 
introductions from Europe. All observations of vertebrate 
consumption involved D. tenebrosus > 150 mm SVL, a pattern 
which reflects the fact that larger Dicamptodon were easier to 
observe, and larger prey were easier to visually identify. Prey were 
captured by D. tenebrosus while wandering across the ground 
(over the forest floor, wet trails, and roads), and were also taken 
from ambush by large D. tenebrosus hiding in crevices among 
rocks or beneath boulders. 

Of particular interest is the consumption of an adult A. gracile 
(SVL = ca. 75 mm) by a D. tenebrosus (SVL = 150 mm). Ambystoma 
gracile have parotoid and tail glands containing an alkaloid toxin 
(Brodie and Gibson 1969. Herpetologica 25:187–194). The D. 
tenebrosus which ate the A. gracile was collected and observed 
for several days, during which time it behaved normally and did 
not show any apparent effects of the other salamander’s toxin. 
Although larval Dicamptodon have been reported to eat larval 
A. gracile (Johnson and Schreck 1969. Am. Midl. Nat. 81:280–
281), the latter do not possess the poison glands of transformed 
individuals. 

Dicamptodon tenebrosus appeared particularly fond of the 
slug A. columbianus. As an illustration of this apparent preference, 
salamanders that retreated into deep rock crevices or beneath 
boulders would often emerge to capture a slug placed in front of 
the crevice. On two separate occasions, I watched a D. tenebrosus 
(SVL = ca. 150 mm) attack and consume A. columbianus >100 
mm total length. Each time, the D. tenebrosus slowly walked 
toward an A. columbianus that was crawling past its location. 
When the salamander’s head was within a few centimeters of 
the slug, it lunged forward and grabbed the slug mid-body, 
then repeatedly shook its head from side to side, slamming the 
slug (and occasionally its own head) against adjacent objects. 
Eventually, following a series of shakes and bites, the salamander 
was able to manipulate the slug into a position which allowed 
it to be swallowed. During this process, the mucous from large 
slugs often filled the salamander’s mouth and covered its nose, 
making it struggle to breathe (Fig. 1). 

In one case I was able to completely observe a D. tenebrosus 
(SVL = ca. 150 mm) feed upon a 130-mm A. columbianus. It 
took the salamander 109 min. to swallow the slug halfway, and 
nearly 4 h to swallow it completely. After swallowing a large 

Fig. 1. Dicamptodon tenebrosus eating the slug Ariolimax 
columbianus, Multnomah Co., Oregon. Note mucus covering the 
salamander’s nose and mouth. (Pencil sketch of actual event.)
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slug, D. tenebrosus would often hold their head up, with their 
throat distended and their jaws open. Dicamptodon tenebrosus 
were also seen opening and closing their jaws repeatedly and 
occasionally wiping the sides of their mouths on the substrate.

Finally, I note two observations of a D. tenebrosus (SVL = ca. 
150 mm) eating two smaller conspecifics (SVL = ca. 80 mm). On 
two other occasions, a similarly sized D. tenebrosus (SVL = ca. 150 
mm) attacked a smaller conspecific which subsequently escaped. 
In the first case, a smaller (SVL = ca. 95 mm) D. tenebrosus was 
seized by the left hind leg and shaken; it escaped after turning 
and biting its attacker. In the second case, a D. tenebrosus (SVL = 
ca. 150 mm) grabbed a smaller D. tenebrosus (SVL = ca. 80 mm) 
by the tail, which was broken off at the base after some thrashing; 
the smaller salamander escaped. 

My observations agree with other reports of terrestrial 
Dicamptodon as aggressive predators which frequently consume 
other vertebrates and conspecifics under natural conditions 
(Anderson 1960. Ecol. Monog. 30:359–384; Bury 1972, op. cit.). 
They expand the list of known Dicamptodon prey and add an 
apparently toxic species (A. gracile), an observation which merits 
further investigation.

I owe special thanks to Bill Fender for identifying O. cyaneum, 
and to Laura Trunk for assisting with fieldwork. 

CHRIS ROMBOUGH, Rombough Biological, P.O. Box 365, Aurora, Or-
egon 97002, USA; e-mail: rambo2718@yahoo.com. 

EURYCEA LUCIFUGA (Cave Salamander). DIET. Eurycea lu-
cifuga is a generalist predator of invertebrates (Hutchison 1958. 
Ecol. Monogr. 28:1–20; Cudmore and Rubin 1982. Proc. Indiana 
Acad. Sci. 92:479–483). Their diet is mainly restricted by the size 
of individuals, with larger Cave Salamanders being able to incor-
porate more food items in their diet, and prey items are taken 
in proportion to their availability (Peck and Richardson 1976. 
Ann. Speleol. 31:175–182). The main constituents of the Cave 
Salamander’s diet include dipterans, lepidopterans, coleopter-
ans, tricopterans, plecopterans, pseudoscorpionids, araneids, 
acarines, and isopods. On 9 September 2016, 93.8 m (air temp. 
= 15.4°C, relative humidity = 97.2%) into a cave passage in the 
dark zone of Sauerkraut Cave (also known as Tom Sawyer, Cen-
tral State, or Lakeside Cave) in E. P. Tom Sawyer State Park, Jef-
ferson Co., Kentucky, USA (38.27990°N, 85.55670°W, WGS 84), 
we witnessed a male E. lucifuga (SVL ca. 55 mm) eat a Louisville 
Cave Beetle (Pseudanophthalmus troglodytes). The salamander 
and beetle were found about 80 cm from a perennial stream on 
mud substrate. The salamander simply grabbed the beetle with 
its mouth, and did not use its projectile tongue. 

Pseudanophthalmus troglodytes is a small (ca. 4 mm) 
terrestrial troglobitic beetle known only from Jefferson Co., 
Kentucky. It is currently listed by the US Fish and Wildlife Service 
as a candidate for being classified as endangered or threatened 
(http://ecos.fws.gov/ecp0/profile/speciesProfile?spcode=I0QJ; 
22 Sep 2016). Exclusively inhabiting subterranean environments, 
P. troglodytes is one of the few prey items available to cave 
salamanders in the dark zone of caves in this karst region. 

J. GAVIN BRADLEY (e-mail: jgbrad02@louisville.edu) and PERRI K. 
EASON, Department of Biology, University of Louisville, 139 Life Sciences 
Building, Louisville, Kentucky 40292, USA (e-mail: perri.eason@louisville.
edu). 

HEMIDACTYLIUM SCUTATUM (Four-toed Salamander). 
HABITAT. Hemidactylium scutatum inhabit forests in the vicin-
ity of swamps, bogs, marshes, and vernal pools (Petranka 1998. 

Salamanders of the United States and Canada. Smithsonian In-
stitution Press, Washington D.C. 587 pp.). Outside of the breed-
ing season (in spring), when adult and juvenile H. scutatum are 
associated with habitat on the margins of lentic habitats (e.g., 
swamps, bogs, marshes, vernal pools) used for breeding, this spe-
cies is most often found beneath cover objects on the forest floor 
(Petranka 1998, op. cit.; Harris 2005. In Lannoo [ed.], Amphib-
ian Declines: The Conservation Status of United States Species, 
pp. 780–781. University of California Press, Berkeley, California). 
On 6 October 2016 at 1100 h, I found an adult male H. scutatum 
underneath a stone within an unnamed, intermittent first-order 
stream in the Weiser State Forest, Roaring Creek Tract, Columbia 
Co., Pennsylvania, USA (40.836°N, 76.360°W; WGS 84). Occupa-
tion of habitat within an intermittent first-order stream appears 
to be unusual for this species (Petranka 1998, op cit.; Harris 2005, 
op. cit.). The salamander was found incidentally, identified, and 
immediately released. 

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

NOTOPHTHALMUS VIRIDESCENS (Eastern Newt). PREDATION. 
Toxic skin secretions in amphibians are assumed to serve an 
anti-predator function (Clarke 1997. Biol. Rev. 72:365–379). 
Tetrodotoxin, a potent neurotoxin, is the main toxic ingredient in 
the skin of Notophthalmus viridescens (Brodie 1968. Amer. Midl. 
Nat. 80:276–280). Experimental evidence has demonstrated 
that adult newts are unpalatable to many crayfish, insects, 
fish, amphibians, reptiles, birds, and mammals (Hunsinger 
and Lannoo 2005. In Lannoo [ed.], Amphibian Declines: The 
Conservation Status of United States Species, pp. 889–993. 
University of California Press, Berkeley, California), however, 
numerous vertebrate predators have been reported ingesting 
adult newts. Among these are Smallmouth Bass (Micropterus 
dolomieu), Pumpkinseed Sunfish (Lepomis gibbosus), hog-nosed 
snakes (Heterodon spp.), Eastern Gartersnake (Thamnophis s. 
sirtalis), Northern Watersnake (Nerodia s. sipedon), Snapping 
Turtle (Chelydra serpentina), Painted Turtle (Chrysemys picta), 
Mudpuppy (Necturus maculosus), Eastern Lesser Siren (Siren i. 
intermedia), Marbled Salamander (Ambystoma opacum), and 
Raccoon (Procyon lotor). However, no birds have been reported 
as predators of the Eastern Newt (Hunsinger and Lannoo 2005, 
op. cit.). 

On 10 February 2016, at a pond in Leon Co., Florida, USA 
(30.50680°N, 84.35856°W, WGS 84; 28 m elev.), we observed a 
Belted Kingfisher (Megaceryle alcyon) doing the following: at 
0953 h it landed on top of a Wood Duck box with an Eastern Newt 
in its bill (Fig. 1A). The bird hit the newt on the top of the box once 
(Fig. 1B), shook it, and then swallowed it ~12 sec after landing. At 
0956 h the kingfisher flew to the top of the nest box with another 
newt, hit the newt against the wood four times, and swallowed it 
~23 sec after landing. At 1009 h the kingfisher repeated the above, 
this time hitting the third newt ~16 times and swallowing it ~41 
sec after landing. Each time the newts were observed to curl 
backwards and flatten/widen or curl up their body and tail when 
they were in the kingfisher’s bill (Fig. 1A, Fig. 1C). 

On 2 March 2016, we observed a Little Blue Heron (Egretta 
caerulea) hunting from a small spit of land that extends into the 
same pond. At 1518 h the bird caught an Eastern Newt (Fig. 2A). 
The heron dipped the newt in the water and shook it at least six 
times, with its nictitating membranes closed (Fig. 2B). The heron 
then swallowed the newt at 1520 h. 
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Field and experimental observations demonstrate that the 
Eastern Newt engages in aposematic behavior known as the 
unken reflex, which is stimulated during predation attempts. 

Fig. 1. A) Megaceryle alcyon with Notophthalmus viridescens in its 
bill; B) M. alcyon slamming an Eastern Newt on the wooden roof of 
a nest box; C) M. alcyon tossing an adult Eastern Newt into the air 
just prior to ingesting the newt. The newt is in its classic aposematic 
posture.

Fig. 2. a) Egretta caerulea with a gravid female N. viridescens in its bill; 
B) E. caerulea with its nictitating membranes closed as it splashes an 
Eastern Newt in water prior to ingesting it.
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The unken reflex consists of adult newts or efts bending their 
heads and tails upward with the eyes closed and depressed and 
the tail curled exposing their bright orange bellies, presumably 
to warn predators of a pending bad feeding experience (Neill 
1955. Copeia 1955:61) The adult newts in both observations 
exhibited the unken reflex (Fig. 1C, 2B). Slamming the newt on 
the wooden roof of the nest box by the kingfisher might have 
facilitated killing and relaxing the newt, thus making it more 
easily swallowed. Dipping the newt in the water half a dozen 
times with its nictitating membranes closed in the case of the 
Little Blue Heron might have been an attempt to wash the toxins 
off the newt before swallowing it. The unken reflex has been 
hypothesized to have more of an antipredator effect on animals 
with color vision, such as birds. However, these first published 
observations of avian predation on the aquatic adult phase of the 
Eastern Newt indicate that at least two species of aquatic birds 
have found ways to circumvent newt toxins and ignore the unken 
reflex.

TARA TANAKA, Digiscope Photography, 4797 Lakely Dr., Tallahassee, 
Florida 32303, USA (e-mail: h2otara@comcast.net); D. BRUCE MEANS, 
Coastal Plains Institute and Land Conservancy, 1313 Milton St., Tallahassee, 
Florida 32303, USA (e-mail: means@bio.fsu.edu). 

PLETHODON IDAHOENSIS (Coeur d’Alene Salamander). AC-
TIVITY. The activity period for Plethodon idahoensis in northern 
Idaho is reported as “late March through September” (Nussbaum 
et al. 1983. Reptiles and Amphibians of the Pacific Northwest. 
University of Idaho Press, Idaho. 336 pp.), although activity was 
observed as early as 8 March in a northwestern Montana seep 
(Wilson and Larsen 1988. Northwest Sci. 62:211–217). In addi-
tion, the lower temperature limit for P. idahoensis activity is given 
as approximately 4°C, based on observations made in the same 
Montana seep (Wilson and Larsen, op. cit.). 

At 1510 h on 25 February 2016, we found three P. idahoensis 
active near the soil surface adjacent to a small stream (water 
temperature = 3.2°C) draining into Coeur d’Alene Lake, Kootenai 
Co., Idaho, USA (47.6124°N, 116.6782°W, WGS 84; 550 m elev.). 
The first P. idahoensis (SVL = 34 mm; total length = 62 mm) was 
on moist soil (substrate temperature = 0.28°C) beneath a rock at 
the stream edge. The second (SVL = 26 mm, total length = 46 mm) 
and third (SVL = ca. 30 mm) P. idahoensis were among loose rocks 
at the edge of the stream (substrate temperature = 1.1°C). When 
discovered, the first salamander was motionless, and crawled 
slowly away; the second and third were moving when found, and 
crawled away rapidly.

Our observations represent the earliest published account of 
seasonal activity in P. idahoensis, as well as the lowest temperature 
at which individuals of this species have been reported active. 

Special thanks to Lori Prince for supporting this work. 
CHRIS ROMBOUGH, Rombough Biological, P.O. Box 365, Aurora, Or-

egon 97002, USA (e-mail: rambo2718@yahoo.com); LAURA TRUNK, Jack-
son Bottom Wetlands Preserve, 2600 SW Hillsboro Hwy., Hillsboro, Oregon 
97123, USA.

PSEUDOTRITON RUBER (Northern Red Salamander). SITE 
FIDELITY. A single adult Pseudotriton ruber was observed in a 
vertical muddy burrow in a wet area below a sandstone rock cliff 
in Whitley Co., Kentucky, USA (precise locality withheld due to 
conservation concerns) for several successive months. The sala-
mander was first observed at 1700 h on 30 May 1996. The top of 
the head was visible at the burrow opening and the lower part 
of the body was in water. The animal was left undisturbed and 

the site was revisited on 04 June 1996 at which time the animal 
was in the same position with the head visible. The pattern of 
head spots was clearly distinct and recorded on this date. The 
salamander was found in the same position during the next five 
visits from 02 July to 18 July 1996, and on 01 August 1996, beyond 
which it was not observed again (over 20 visits) until 20 Novem-
ber 1997 and 04 December 1997. It was not observed on 11 De-
cember 1997 with burrow water temperature of 0.8 C, but was 
present on 18 December 1997 with the lower half of the body in 
water at 6.1°C (air temperature = 8.0°C). It was easily observed 
with the head held high at the next visit, 01 April 1998 (air tem-
perature = 18.3°C). The salamander was not present during 19 
visits for the remainder of 1998. It was last observed 21 January 
1999 in the burrow at 10.6°C. It was not observed during subse-
quent visits made during 2000 and 2001. However, a single adult 
Spring Salamander, Gyrinophilus porphyriticus, was observed 
in the burrow on 19 December 1999 and 13 March 2000. Also, a 
single Seal Salamander, Desmognathus monticola, was observed 
in this burrow on 19 October 1998 plus three visits during 1999 
and on 13 and 27 November 2000. The observations presented 
here indicate that P. ruber individuals can show site fidelity over 
several months and even years. There is also the possibility that 
the species mentioned above may show interspecific competi-
tion for favorable burrows.

PAUL V. CUPP, JR., Department of Biological Sciences, Eastern Kentucky 
University, Richmond, Kentucky 40475, USA; e-mail: paul.cupp@eku.edu.

ANURA — FROGS

ANSONIA SPINULIFER (Slender Spiny Toad). VOCAL 
DESCRIPTION. Herein we describe the advertisement call 
of Ansonia spinulifer from the island of Borneo. The species’ 
vocalizations are unknown according to Inger and Stuebing 
(2005. A Field Guide to the Frogs of Borneo, 2nd ed. Natural History 
Publications, Kota Kinabalu, Sabah. 204 pp.).

At 1756 h of 27 February 2012 in the hills near the village of 
Tanjung Lokang along the Kapuas Hulu River within Betung 
Karihun National Park, West Kalimantan, Borneo (00.87077°N, 
113.70271°E, WGS 84; 292 m elev.) we recorded and photographed 
a single A. spinulifer. It was observed vocalizing from a branch ca. 
20 cm off the ground and ca. 1.5 m from the edge of a small (2 m 
wide) clear and rocky stream located within primary dipterocarp 

Fig. 1. The Ansonia spinulifer recorded vocalizing on 27 February 
2012, West Kalimantan, Borneo. 
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forest. Stuebing and Inger (pers. comm.) confirmed our 
identification based on our photographs (e.g., Fig. 1). 

We archived this audio recording at Cornell University’s 
Macaulay Library (reference number ML 176927; http://
macaulaylibrary.org/audio/176927). The recording documents 
three sets of vocalizations (lasting 43, 15, and 8 sec), presumed to 
be advertisement calls, produced over a period of 3 min and 34 
sec. The advertisement call was a monotonous series of double-
noted clicks or chirps (Fig. 2). These double-noted clicks were 
given at a rate of one every 0.25 sec (range 0.21–0.29 sec, SD = 
0.017, N = 100). The nearly identical notes of the double-noted 
click were produced on average 0.016 sec apart (range 0.013–
0.018 sec, SD = 0.001, N = 100) and each note was on average 
0.018 sec in duration (range 0.014–0.021 sec, SD = 0.002, N = 200). 
These notes were all produced at a frequency of 4.5–5 kHz with 
little observed variation. 

We thank Robert Steubing and Robert Inger for confirming 
our identification, Ryan Burner for orchestrating our travels 
in Borneo, Cornell University’s Macaulay Library for loaning 
us audio recording gear, and Gregor Jongsma for editorial 
comments. 

LUCAS H. DECICCO (e-mail: lhdecicco@gmail.com) and WENDY G. 
HOLMAN, 4826 Mills Drive, Anchorage, Alaska 99508, USA (e-mail: wen-
dygholman@gmail.com).

BOKERMANNOHYLA LUCTUOSA. PREDATION. Boker-
mannohyla luctuosa is a large treefrog belonging to the B. 

circumdata species group (Faivovich et al. 2005. Bull. Am. Mus. 
Nat. Hist. 294:1–240). They inhabit montane environments (Ser-
ra do Mar and Serra da Mantiqueira mountain ranges) within 
the Atlantic Forest of Brazil (Napoli et al. 2011. Herpetol. Notes. 
4:105–109). Attila rufus is an Atlantic Forest endemic that for-
ages on the ground and high in the trees (Sick 1997. Ornitologia 
Brasileira. Nova Fronteira, Rio de Janeiro, 912 pp.). We observed 
a predation event at 1030 h on 09 June 2015, in an area of late 
secondary forest in the Municipal Natural Park Augusto Ruschi, 
São José dos Campos, São Paulo, Brazil (23.06666°S, 45.93333°W; 
WGS 84). The A. rufus was seen perched on a bush approximate-
ly 50 cm above the ground foraging in different bushes when it 
quickly captured a B. luctuosa at rest. The bird then flew into 
vegetation approximately 1.5 m from the ground. With prey in 
its beak, it started hitting the frog against the branch, until after 
five hits the agonistic vocalization of treefrog ceased and the bird 
swallowed it whole (Fig. 1).

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

CRAUGASTOR TAURUS (Golfito Robber Frog). DIET. Craugastor 
taurus is a critically endangered stream-breeding frog (Chaves et 
al. 2014. Trop. Conserv. Sci. 7:628–638) that belongs to the Crau-
gastor punctariolus species group (Hedges et al. 2008. Zootaxa 
1737:1–182); species in this group are are distributed through-
out Mesoamerica and inhabit fast-flowing, rocky streams. Crau-
gastor taurus was historically found in high numbers in rocky-
streams in southern Costa Rica (Savage 2002. The Amphibians 
and Reptiles of Costa Rica: A Herpetofauna between Two Conti-
nents, between Two Seas. University of Chicago Press, Chicago, 
Illinois. 934 pp.); however, unexplained environmental factors 
during the 1980s decimated its populations. Consequently, the 
species became undetectable and was believed to be extinct un-
til it was recently rediscovered (Chaves et al. 2014, op. cit.). De-
spite its previous high abundance before population declines, 
many aspects of its natural history remain unknown.

On 2 December 2011, as part of a monitoring survey in Punta 
Banco, Costa Rica (8.37188°N, 83.14648°W; WGS 84), we caught 
and placed one adult female of C. taurus into a plastic bag. While 
in the bag, the frog regurgitated its stomach contents, which were 
collected into a 2.0-ml Eppendorf tube. Contents were identified 
by Rita Vargas at the Museo de Zoología from the Universidad 
de Costa Rica, who found several individuals of two species of 
freshwater shrimps: Archaeatya chacei (Decapoda, Atyidae) and 
Macrobrachium americanum (Decapoda, Palaemonidae). In 
addition, a leg of an unidentified crab was found.

A diet based on freshwater shrimp has been reported as 
common in some species of aquatic salamander larvae (Wells 
2007. The Ecology and Behavior of Amphibians. University of 
Chicago Press, Chicago, Illinois. 1148 pp.); however, it has been 
rarely reported in frogs. Crab-eating is restricted to large frog 
species that are able to swallow and digest the hard outer shell 
of these crustaceans (Wells 2007, op. cit.). The bottom-dwelling 
ecology of the crustaceans found in the stomach content 
suggests that C. taurus submerges to catch them. A diet based on 
crustaceans might also occur in other species within this clade, 

Fig. 2. Advertisement call of Ansonia spinulifer, recorded on 27 Febru-
ary 2012, West Kalimantan, Borneo (Macaulay Library: ML 176927). 

Fig. 1. Attila rufus preying upon Bokermannohyla luctuosa in São 
Paulo, Brazil. 
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due to their similar morphology and ecology. The former illegal 
technique of extracting freshwater shrimp by releasing poison 
into streams in rural communities during the 1980s could have 
had an important role on the decline of some populations. This 
note is the first report on the specific diet for this species (Savage 
2002, op. cit.). This information might be helpful for research into 
this critically endangered species in captivity.

We thank Catherine Searle for comments on this note.
GERARDO CHAVES, School of Biology, Universidad de Costa Rica, 

San Pedro, Costa Rica (e-mail: cachi13@gmail.com); HECTOR ZUMBADO-
ULATE, Department of Biological Sciences, Purdue University, West La-
fayette, Indiana 47907, USA (e-mail: hzumbado@purdue.edu); ADRIAN 
GARCÍA-RODRIGUEZ, Departamento de Ecologia, Universidade Federal 
do Rio Grande do Norte, Natal, Rio Grande do Norte 59078-900, Brazil (e-
mail: garciar.adrian@gmail.com); EDWIN GÓMEZ, Instituto Costarricense 
de Electricidad, San José, Costa Rica (e-mail: gedgome@gmail.com).

DENDROPSOPHUS ELEGANS (Elegant Forest Treefrog). PRE-
DATION. Dendropsophus elegans is a small hylid belonging to 
the Dendropsophus leucophyllatus group (Faivovich et al. 2005. 
Bull. Am. Mus. Nat. Hist. 294:1–240) that occurs in the Atlantic 
Rainforest in Paraíbato Santa Catarina, Brazil (L. C. Encarnação, 
unpubl. data). Here we report on a specimen of D. elegans being 
caught and consumed by the Brazilian Tanager (Ramphocelus 
bresilius). The predation event occured at Jardim Botânico, Rio 
de Janeiro, Brazil (22.96880°S, 43.22900°W, WGS 84; 50 m elev.) 
at 0900 h on 25 August 2012. We observed a female Brazilian 
Tanager carrying a D. elegans in its beak while being watched 
by a male (Fig. 1). After a few moments, the couple flew to their 
nest located in a nearby bush. We were unable to verify if the 
frog was eaten by the tanager or whether it was used to feed 
the chicks. Almost all tanagers live mainly on a mixed diet of 
fruits and insects (del Hoyo et al. 2011. Handbook of the Birds of 
the World – Volume 16, Lynx Edicions, Barcelona. 894 pp.) and 
Brazilian Tanagers do not seem to be an exception. However, 
Sick (1993. Birds in Brazil: A Natural History. Princeton Univer-
sity Press, Princeton, New Jersey. 932 pp.) cites an individual of 
R. bresilius preying on Thoropa tadpoles and that this species 
brings insects, spiders, geckos, and anurans for nestlings. To 
our knowledge, this is the first documentation of the consump-
tion of an anuran by R. bresilius and of a bird preying upon D. 
elegans.

HENRIQUE RAJÃO, Pontifícia Universidade Católica do Rio de Janeiro, 
Centro de Ciências Biológicas e da Saúde, Rua Marquês de São Vicente 225, 
Ed. Pe. Leonel Franca, 7o. andar, Rio de Janeiro, Rio de Janeiro 22451-900, 
Brazil (e-mail: henrique-rajao@puc-rio.br); IZAR AXIMOFF, Programa de 
Pós-graduação em Botânica, Instituto de Pesquisas do Jardim Botânico 
do Rio de Janeiro, Rua Pacheco Leão 2040 - Solar da Imperatriz, Horto – 
Rio de Janeiro, Rio de Janeiro 22460-036, Brazil (e-mail: izar@jbrj.gov.br); 
PAULA MEDEIROS: Rua Sambaíba, 91/303, Leblon, Rio de Janeiro, Rio de 
Janeiro, Brazil (e-mail: paulamedeiros@globo.com); HENRIQUE WOGEL, 
Centro Universitário de Volta Redonda, UniFOA, Avenida Paulo Erlei Alves 
Abrantes,1325, Três Poços,Volta Redonda, Rio de Janeiro 27240-560, Brazil 
(e-mail: hwogel@gmail.com).

DENDROPSOPHUS RUSCHII (Ruschi’s Treefrog). DEFENSIVE 
BEHAVIOR. Anurans have several defensive strategies to avoid 
predation, many of them involving peculiar postures (Toledo et 
al. 2011. Ethol. Ecol. Evol. 23:1–25). Dendropsophus ruschii is a 
small Brazilian treefrog found in some remnants of Atlantic For-
est above 800 m elevation, in the states of Espírito Santo and 
Minas Gerais (Cassini et al. 2007. Check List 3:190–192; Santos et 
al. 2012. Check List 8:313–316). During a field survey on 05 De-
cember 2012 at Pedra Dourada Environmental Protection Area in 
municipality of Pedra Dourada, Minas Gerais, Brazil (20.7895°S, 
42.1717°W, WGS 84; 1120 m elev.), we found a specimen of D. rus-
chii on a bush above a stream. While attempting to photograph 
the specimen, it jumped into the stream, displayed a defensive 
posture and remained motionless (Fig. 1). The hands of the 
frog were placed next to its head, close to the eyes, which were 
partially closed. This behavior is similar to that named as “boo 
behavior” described by Angulo and Funk (2006. Herpetol. Rev. 
37:203–204) or “eye protection” reported by Toledo et al. (2011, 
op. cit.). In this posture, the animal protects its head, eyes, and 
tympanum with the aid of the forearms, thus avoiding injuries if 
a predator attempts to ingest it. This behavior may also baffle vi-
sually oriented predators or those that do not feed on dead prey 
(Toledo et al. 2011, op. cit.). Moura et al. (2010. Herpetol. Bul. 
113:34–36) also observed this defensive posture for D. decipiens 
and D. minutus. Some Brazilian treefrogs of other genera also 
present similar defensive postures (Azevedo-Ramos 1995. Rev. 
Bras. Biol. 55:45–47; Toledo et al. 2011, op. cit.).

CHARLENE DA PENHA NEVES, Centro de Estudos em Biologia, 
Centro Universitário de Caratinga, Rua Niterói 230, 35300-345, Caratinga, 
Minas Gerais, Brazil (e-mail:charleneneves@gmail.com); EMANUEL T. DA 

Fig. 1. Dendropsophus elegans seized by a female Ramphocelus 
bresilius.

Fig. 1. Dendropsophus ruschii displaying a defensive posture in 
southeastern Brazil.
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SILVA, Laboratório de Herpetologia, Departamento de Zoologia, Universi-
dade Federal de Minas Gerais, Av. Presidente Antônio Carlos 6627, 31270-
901, Belo Horizonte, Minas Gerais, Brazil; RODRIGO CARRARA HEITOR, 
Prefeitura Municipal de Espera Feliz, Minas Gerais, Secretaria Municipal de 
Meio Ambiente e Defesa Civil, 36830-000, Espera Feliz, Minas Gerais, Bra-
zil; RENATO NEVES FEIO, Museu de Zoologia João Moojen, Universidade 
Federal de Viçosa, 36570-000, Viçosa, Minas Gerais.

ELEUTHERODACTYLUS COQUI (Common Coquí). ECTOPAR-
ASITES. Eleutherodactylus coqui is a direct-developing frog en-
demic to the island of Puerto Rico. Eleutherodactylus coqui is a 
generalist species that occupies a variety of habitats from the for-
est floor to the canopy (Joglar 1998. Los Coquíes de Puerto Rico: 
Su Historia Natural y Conservación, Editorial de la Universidad 
de Puerto Rico, San Juan. 232 pp.). Here, we report three instanc-
es in which we detected larval stages of a soft tick, identified as 
Carios sp., parasitizing Coqui frogs. Larvae of this tick commonly 
parasitize a closely related Puerto Rican frog species, Eleuthero-
dactylus cooki (Goldberg et al. 1996. Herpetol. Rev. 27:18). In con-
trast to E. coqui, E. cooki is listed as a threatened species, and is 
highly specialized to live in caves and grottoes formed by large 
granodiorite boulders. All of our observations came from E. co-
qui individuals anomalously found sharing these habitats with 
E. cooki in southeastern Puerto Rico. 

On 20 March 2013, we found an adult female (SVL = 50.3 mm; 
7.82 g) E. coqui inside a granodiorite cave in US Fish and Wildlife 
Service (USFWS) Critical Habitat Unit 10 Guayabota (18.082°N, 
65.988°W, WGS 84), with two larval ticks attached in the ventral 
area. On 23 March 2013, we found an adult male (SVL = 35.4 
mm; 3.67 g) E. coqui, with a total of three attached larvae, also 
inside a granodiorite cave, in USFWS Unit 4 Emajagua (18.057°N, 
65.926°W; WGS 84). Two of the ticks were found in the dorsal area, 
and the third one was engorged and attached to the left side of 
its ventral area (Fig. 1). Finally, on 17 November 2013, we found 
an adult male (SVL = 39.6 mm; 4.20 g) E. coqui with four attached 
larval ticks in USFWS Unit 13 Cielito (18.033°N, 65.921°W; WGS 
84), also inside a cave. 

We sent the three larvae corresponding to the second 
instance to the US Department of Agriculture’s National 
Veterinary Services Laboratories (NVSL, Ames, Iowa, USA) for 
expert identification (specimens archived under NVSL accession 
number 16-024720). Previous accounts of tick parasitism in E. 
cooki identified such larvae as Carios (= Ornithodoros, in part) 

talaje (Maldonado Capriles and Medina Gaud 1977. J. Agr. 
Univ. Puerto Rico 61:402–404; Goldberg et al. 1996, op. cit.), a 
species with no verified occurrence in Puerto Rico. The ticks we 
submitted morphologically match larval specimens taken from E. 
cooki in the 1980s and archived in the NVSL reference collection. 
However, direct comparisons with larvae of other ticks in the C. 
talaje group, including C. talaje s.s. and C. puertoricensis, found 
that ticks parasitizing Puerto Rican frogs are distinctly different 
and represent an undescribed Carios species (Mertins, pers. 
comm.)

Our unique observations of tick parasitism indicate that E. 
coqui using cave habitats—instead of their traditional habitats 
in vegetation around the forest—may be incidentally infested by 
Carios sp. larvae that typically feed on resident E. cooki hosts. 

We thank James W. Mertins (National Veterinary Services 
Laboratories) for identifying the tick larvae, and also for clarifying 
the taxonomic misidentification found in herpetological 
literature.

ANA V. LONGO, University of Maryland, Department of Biology, 1210 
Bio-Psychology Building, College Park, Maryland 20742, USA (e-mail: av-
longo@umd.edu); ALBERTO L. LÓPEZ-TORRES, 3902 Livingston St, Hy-
attsville, Maryland 20781, USA (e-mail: al.lopeztorres@gmail.com). 

ELEUTHERODACTYLUS EMILIAE (Trinidad Groin-spotted 
Frog). MAXIMUM ELEVATION. Eleutherodactylus emiliae is 
a frog endemic to the Guamuhaya Range in central Cuba with 
an elevational distribution of 350–850 m (Díaz and Cádiz 2008. 
ABC Taxa 4:1–294; Rivalta et al. 2014. Smithson. Herpetol. Inf. 
Serv. 145:1–48). Here we report the maximum elevation for E. 
emiliae, 1026 m elev., exceeding by 176 m the previous known 
record at Pico Potrerillo (850 m), municipality of Trinidad, Sancti 
Spíritus province (Díaz and Cádiz 2008, op. cit.; González et al. 
2014. Smithsonian Herpetol. Info. Serv. 145: 1–48). The speci-
men was found at 1445 h on 8 November 2013 in the leaf litter 
in mountain rainforest, near the meteorological radar station at 
Pico San Juan, Cumanayagua municipality, Cienfuegos province, 
Cuba (21.9916°N, 80.1437°W; WGS 84) (Fig. 1). Species identity 
was verified by R. Alonso Bosch. Voucher number is MFP 11.598, 
herpetological collection of the Museo de Historia Natural “Feli-
pe Poey,” Facultad de Biología, Universidad de La Habana, Cuba.

RUBEN MARRERO, Instituto de Ecología y Sistemática. Carretera Va-
rona 11835 Oriente y Lindero, Calabazar, Boyeros, CP 11900, La Habana, 
Cuba (e-mail: rubens@ecologia.cu); JAVIER TORRES, Departament of 

Fig. 1. Male Eleutherodactylus coqui infested by one engorged larval 
tick Carios sp. (denoted by white arrow and magnified insert). 
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Fig. 1. Eleutherodactylus emiliae (MFP 11.598) from Pico San Juan, 
Cienfuegos, Cuba. A) Dorsolateral view from the right side. B) Ventral 
view. 
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Ecology and Evolutionary Biology, The University of Kansas, Lawrence, Kan-
sas 66045, USA (e-mail: javiertorres@ku.edu); TOMÁS M. RODRÍGUEZ-
CABRERA, Jardín Botánico de Cienfuegos, Calle Central #136, Pepito Tey, 
Cienfuegos 59290, Cuba (e-mail: tomasmichel.rodriguez@gmail.com).

ELEUTHERODACTYLUS GREYI (Grey’s Frog). MAXIMUM EL-
EVATION. Eleutherodactylus greyi is an eleutherodactylid en-
demic to central Cuba. The known elevational distribution of this 
species varies between 200 and 900 m elev. (Díaz and Cádiz 2008. 
ABC Taxa 4:1–294). Rivalta et al. (2014. Smithson. Herpetol. Inf. 
Serv. 145:1–48) suggested the highest elevation for E. greyi was 
at most 800 m (Topes de Collantes area, Trinidad municipality, 
Sancti Spiritus Province, Cuba). Here we report a new maximum 
elevation for this species of 1140 m. The specimen was found at 
1030 h on 4 October 2013 on the floor of the building at the me-
teorological radar station at Pico San Juan, Cumanayagua mu-
nicipality, Cienfuegos province, Cuba (21.99000°N, 80.14694°W; 
WGS 84) (Fig. 1). The surrounding habitat is wet montane rain-
forest (Borhidi 1991. Phytogeography and Vegetation Ecology of 
Cuba. Akadémiai Kiadó, Budapest. 846 pp.). Species identity was 
verified by R. Alonso. Voucher number is MFP 11.603, herpeto-
logical collection of the Museo de Historia Natural “Felipe Poey,” 
Facultad de Biología, Universidad de La Habana, Cuba. Since the 
original discovery of E. greyi on Pico San Juan, we have detected 
around 20 specimens (including juveniles and adults) in seven 
expeditions to the area between 2013 and 2015.

JAVIER TORRES, Departament of Ecology and Evolutionary Biology, 
The University of Kansas, Lawrence, Kansas 66045, USA (e-mail: javiertor-
res@ku.edu); TOMÁS M. RODRÍGUEZ-CABRERA, Jardín Botánico de 
Cienfuegos, Calle Central #136, Pepito Tey, Cienfuegos 59290, Cuba (e-
mail: tomasmichel.rodriguez@gmail.com); RUBEN MARRERO, Instituto 
de Ecología y Sistemática, Carretera Varona 11835 Oriente y Lindero, Cala-
bazar, Boyeros, CP 11900, La Habana, Cuba (e-mail: rubens@ecologia.cu). 

EUPHLYCTIS CYNOPHLYCTIS (Indian Skipper Frog). DIET. 
Amphibians mostly consume a wide range of small inverte-
brates as prey; however, anurophagy has been reported in 
228 species of amphibians (Measey et al. 2015. PeerJ 3:e1204). 
Herein we report an opportune observation of anurophagy in 
an Asian anuran. Euphlyctis cynophlyctis is one of the common 
dicroglossid frogs of South Asia and is found in India, Pakistan, 
Sri Lanka, Nepal, Bhutan, Bangladesh, Myanmar, and Viet-
nam (Frost 2016. Amphibian Species of the World: an Online 

Reference. Version 6.0 [accessed 28 Aug 2016]. Electronic data-
base accessible at http://research.amnh.org/herpetology/am-
phibia/index.html. American Museum of Natural History, New 
York). At ca. 2100 h on 26 July 2014, during a night walk to find 
frogs near a seasonal water body in Junagadh, Gujarat, India 
(21.5206°N, 70.4702°E; WGS 84), PV heard a distress call from a 
frog. On closer inspection we noticed a E. cynophlyctis holding 
a Fejervarya sp. in its mouth, by its posterior (Fig. 1A). In a cou-
ple of successive forward head thrust movements, the E. cyno-
phlyctis almost ingested its prey. By this time only forelimbs of 
Fejervarya were visible (Fig. 1B). This whole event lasted for less 
than a minute after which the E. cynophlyctis retreated to the 
nearby vegetation. 

We could not confirm the species-level identity of the prey 
frog as we did not capture the specimens. Our observation 
took place in the Saurashtra region of Gujarat state, India, 
from which a single species of Fejervarya (F. limnocharis) has 
been reported. However, F. limnocharis has subsequently been 
restricted to southeast Asia, with populations of Fejervarya in 
the Saurashtra region representing an undescribed species 
(Frost 2016, op. cit.). To our knowledge, this is the first report of 
anurophagy in E. cynophlyctis in wild.

HP would like to thank Department of Science & Technology 
(DST), New Delhi for their support in terms of INSPIRE 
Fellowship (IF 130480).
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TILAL K. TANK, Department of Biosciences, Veer Narmad South Gujarat 
University, Surat 395007, India (e-mail: drtanksk@gmail.com); PRANAV 
VAGHASHIYA, Amrutam, 193/Bapunagar, Joshipura, Junagadh 362002, 
India (e-mail: pranav4940@gmail.com).

HOPLOBATRACHUS TIGERINUS (Indian Bullfrog). DIET. 
Hoplobatrachus tigerinus is a species of aquatic frog from the 
family Dicriglossidae that is known to feed on a variety of un-
usual prey, like invertebrates, small mammals and birds (Padhye 
et al. 2008. http://www.iucnredlist.org/details/58301/0; 19 Dec 
2016). Plant matter and several odd objects like human hairs, 
cattle dung, and grass are also recorded from its stomach (Khan 
1973. Biologia 11:1–39). A juvenile snake (Ptyas mucosa) was also 
observed to have been predated once by this frog (pers. obs.). In 
this note I describe an unusual predation event of H. tigerinus 
feeding on Rhacophorus malabaricus (Malabar Gliding Frog).

Fig. 1. Eleutherodactylus greyi from Pico San Juan, Cienfuegos, Cuba. 
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Fig. 1. A) Euphlyctis cynophlyctis feeding on a species of Fejervarya. 
B) Prey almost fully almost ingested, with only forelimbs protruding 
from the predator frog’s mouth.
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During an amphibian survey in the College of Forestry 
(75.9392°N, 12.1392°E, WGS 84; 856 m elev.), Ponnampet cam-
pus, Karnataka, India at 2115 h on 3 August 2015, I spotted an 
adult H. tigerinus predating a R. malabaricus in a water tank in 
the garden (Fig. 1). The surrounding vegetation is moist decidu-
ous forest and includes tree species such as Mangifera indica, 
Artocarpus hirsutus, Eugenia jambos, and Pongamia pinnata. 
The hind legs and posterior portion of the R. malabaricus were 
protruding from the mouth of H. tigerinus when sighted and 
the prey frog was struggling, trying to escape. However, the H. 
tigerinus swallowed the frog completely within a few minutes. 
Rhacophorus malabaricus mostly lives in trees and is active dur-
ing monsoon periods. These frogs use water bodies for breeding 
which make them vulnerable to potential predators like H. tigeri-
nus. Information on such prey-predator relationships is limited 
for many anurans. This is the first record of H. tigerinus feeding 
on R. malabaricus.

SHASHI BHUSHAN MISHRA, College of Forestry, Ponnampet-571216, 
Karnataka, India; e-mail: shashimishra92@gmail.com.

HYPSIBOAS FABER (Perereca-martelo; Smith’s Frog). DIET. 
Hypsiboas faber is an endemic tree frog of the Atlantic Forest of 
Brazil, inhabiting swampy environments in preserved and dis-
turbed areas (Haddad et al. 2013. Guia Dos Anfíbios da Mata 
Atlântica - Diversidade e Biologia. Anolis Books, São Paulo. 544 
pp.). Hypsiboas faber is known to feed on other anurans (Solé 
et al. 2004. Herpetol. Rev. 35:159; Moura and Feio 2010. Herpe-
tol. Notes. 3:353–354), including conspecifics (Maffei et al. 2014. 
IRCF Reptiles & Amphibians 21:133–135). During a nocturnal 
survey on 18 January 2016, we obtained stomach contents from 
two individuals of H. faber by stomach flushing (Solé et al. 2005. 
Stud. Neotrop. Fauna E. 40:23–28) in a disturbed area in Santa 
Maria de Jetibá, Espírito Santo, southeastern Brazil (19.9980°S, 
40.7061°W, WGS 84; 800 m elev.). One individual (SVL = 91 mm) 
regurgitated a specimen already in an advanced stage of diges-
tion, subsequently identified as a juvenile Hypsiboas semilinea-
tus, and another individual (SVL = 87 mm) regurgitated a juvenile 
Hypsiboas pardalis. The specimens were not collected. To our 
knowledge, this is the first report of juvenile H. semilineatus and 
H. pardalis in the diet of H. faber.

We thank Instituto Chico Mendes de Conservação da 
Biodiversidade for the permit issued for this study (number 

51.198-1) and Diogo Andrade Koski for his comments on a 
previous draft of the manuscript. ATM thanks Coordenação de 
Aperfeiçoamento Pessoal de Nível Superior for the scholarship.
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LOPES, Departamento de Biologia, Escola Superior São Francisco de Assis, 
Santa Teresa, CEP: 29650-000, Espírito Santo, Brazil (e-mail: silviaramira@
gmail.com); ALEXANDER T. MÔNICO, Laboratório de Ecologia de Anfí-
bios e Répteis, Programa de Pós-Graduação em Ecologia de Ecossistemas, 
Universidade Vila Velha, CEP: 29102-770, Vila Velha, Espírito Santo, Brazil (e-
mail: alexandermonico@hotmail.com).

HYLODES UAI (Torrent Frog). VISUAL SIGNALLING. Besides 
acoustic communication, some frogs employ visual signals in 
different behavioral contexts (Hödl and Amézquita 2001. In Ryan 
[ed.], Anuran Communication, pp. 121–141. Smithsonian Instiu-
tion Press, Washington, D.C.; Hartmann et al. 2005. J. Nat. Hist. 
39:1675–1685; Lipinski et al. 2012. J. Herpetol. 11:71–74). Hylodes 
uai is the most inland species of the genus in South America, 
being distributed in a transitional area between semideciduous 
forest (Atlantic Forest) and Cerrado within forest fragments (Nas-
cimento et al. 2001. J. Zool. 254:421–428; Canelas and Bertoluci 
2007. Iheringia 97:21–26). 

Visual signaling behaviors of two H. uai males were recorded 
the Parque das Mangabeiras, in Belo Horizonte, Minas Gerais, 
Brazil (19.9167°S, 43.9333°W, SAD 69; 850 m elev.). In October 
2003, we observed a sequence of visual communication 
performed by one male H. uai at 1608 h (23°C, 75% relative 
humidity, and 114 lux). One male (here considered as resident) 
was calling on a stone at the stream ca. 5 cm above the water 
near a little waterfall. Another male (here considered as invader) 
was also calling on another stone at the same stream at ca. 5 
cm above the water, about two m from the resident male. Both 
males were calling and facing one another. During 3 min., the 
males emitted dueling territorial calls (Nascimento et al. 2001. J. 
Zool. 254:421–428), totaling 72 calls. Then, the invader emitted a 
sequence of five territorial calls and the resident answered with 
a sequence of seven territorial calls. After that, the resident male 
jumped, moving about 2 cm to its right, still facing the invader. 
The resident male emitted five additional calls and the invader 
silenced. Then, the resident called three times again, after 
which it extended its left leg laterally, then moved it backwards 
and rested it (still extended) along the substrate. After this, the 
frog repeated the same movement with the right leg (each leg 
movement lasted about 1 sec). The whole behavioral sequence, 
including acoustic and visual signaling, lasted about two minutes. 
After this, the resident male emitted three more territorial calls, 
and the invader male immediately rotated its body 180°, turning 
its back to the resident male. The resident male then rotated its 
body about 90° to its right side and called three more times. After 
this sequence, both males remained motionless and in silence 
for three min, after which the observations ceased (1615 h). At 
1710 h, when the observer returned to the same site, the invader 
was still at the same rock and silent, and the resident was not 
found. At 1813 h neither one of them was located.

At 1100 h on 22 April 2004 (20.3°C, 88% RH, 543 Lux) we 
observed a male H. uai calling on a stone at the same stream 
(1.7 m away the stone from the previous observation). The 
individual emitted 20 advertisement calls (1100–1103 h) and 
then it emitted territorial calls (four times) and signaled by 
stretching out its right leg sideways. This movement lasted less 
than 1 sec. The frog repeated the same movement with the 
same leg and emitted eight more territorial calls. Soon after, it 

Fig. 1. Hoplobatrachus tigerinus predating a Rhacophorus malaba-
ricus.
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repeated the same movement with the left leg and emitted five 
additional territorial calls (1104 h) and then it made a short break 
(5–10 sec) and returned to emit the advertisement calls. At 1105 
h after recording five advertisement calls from that individual we 
interrupted our observations. The visual signals were displayed 
during the 17 territorial calls, therefore the individual had still 
not stopped territorial calling to exhibit visual signal, it signaled 
calling. At this time, no other individual was seen nearby. At 1400 
h, another male (invader) was seen 5 m from the resident.

The behaviors described may represent only one of the 
visual communications used by H. uai (foot flagging; Hödl and 
Amézquita 2001, op. cit.). Similar behaviors have also been 
recorded for many other congeneric species: H. asper (Haddad 
and Giaretta 1999. Herpetologica 55:324–333), H. dactylocinus 
(Pavan et al. 2001. Pap. Avulsos Zool. 41:407–425), H. nasus (Wogel 
et al. 2004. Amphibia-Reptilia 25:219–227), H. heyeri (Lingnau 
and Bastos 2007. J. Nat. Hist. 4:1227–1235), H. cardosoi (Forti and 
Castanho 2012. Herpetol. Bull. 121:17–22), and H. japi (de Sá et 
al. 2016. PLoS ONE 11:e0145444). Therefore, we consider this 
behavior as a kind of conspicuous behavior for species in this 
genus.

PEDRO FATORELLI (e-mail: pedrofatorelli@gmail.com), CARLOS 
FREDERICO DUARTE ROCHA, Departamento de Ecologia, Instituto de 
Biologia Roberto Alcântara Gomes, Universidade do Estado do Rio de Ja-
neiro, Rua São Francisco Xavier, 524, Maracanã, 20550-013, Rio de Janeiro, 
Brazil; EMILIANE GONÇALVES PEREIRA, Biodinâmica Engenharia Con-
sultiva LTDA, Avenida Marechal Câmara 186, Centro, 20020-080, Rio de Ja-
neiro, Rio de Janeiro, Brazil.

ISCHNOCNEMA HENSELII (Robber Frog). DEFENSIVE BEHAV-
IOR. Ischnocnema henselii occurs in subtropical Atlantic rainfor-
est and parts of the Araucaria forest of southern and southeast 
(Serra do Mar) Brazil and Misiones, Argentina (Gehara et al. 
2013. Conserv. Genet. 14:973–982). Anurans have a wide range 
of defensive behaviors to escape predators (Toledo et al. 2011. 
Ethol. Ecol. Evol. 23:1–25). For the genus Ischnocnema only the 
defensive behavior thanatosis and motionless have been re-
ported (Haddad et al. 2013. Guia Dos Anfíbios da Mata Atlân-
tica - Diversidade e Biologia. Anolis Books, São Paulo. 544 pp.). 
At 2234 h on 15 November 2014, in an Araucaria forest remnant 
in the municipality of Pitanga, Paraná state, Brazil (24.79900°S, 
51.76500°W, WGS 84; 950 m elev.), we observed new defensive 
behaviors displayed by I. henselii (SVL = 33.3 mm; female with 
eggs visible). After capturing the frog and lightly squeezing it, 
the specimen made a sequence of defensive behaviors in this 
order: immobility; warning call; fighting; thanatosis; puffing up 
the body; mouth gaping; warning call; biting; fighting; thanatosis 
and immobility (Fig. 1A–D). Defensive call terminology follows 
Toledo et al. (2015. Act. Ethol. 18:87–99) and call terminology 
follows Duellman and Trueb (1994. Biology of Amphibians. Mc-
Graw Hill, New York, New York. 670 pp.). The warning call con-
sisted of one note (Fig. 1E–F) with duration of 100 ms. Peak of 
dominant frequency was 2.43 kHz, minimum frequency was 2.25 
kHz, and maximum frequency was 21.3 kHz. This call has har-
monics, starting at 8.43 kHz. We recorded the warning call with 
a Canon EOS Rebel T4i DSLR digital audio recorder positioned 
50 cm from the calling individual. Recordings were analyzed at 
a resolution of 16 bits and 48 kHz of sampling rate. Waveform 
and spectrogram were analyzed using the Software Raven Pro 
1.4 with a Fast Fourier Transformation of 256 points, 50% over-
lap for an entire call and Window Hamming format. For all other 
configurations, the default settings of Raven were used. This is 

the first report of the sequence and diversity of behaviors of I. 
henselii, and is the first report of a warning call, mouth-gaping, 
and biting for the genus Ischocnema. The voucher specimen was 
deposited in Museu de Zoologia da Universidade Estadual de 
Londrina (MZUEL–1803).

GTF thanks Duke Energy Brasil for scholarship. RLM thanks 
Conselho Nacional de Desenvolvimento Cientifico e Tecnológico 
(proc. 140710/2013-2) for scholarship. We thank ICMBio (46999-
2) for providing the license for sampling.
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G90, Sala 18 B. Maringá, Paraná, Brazil (e-mail: ricardo_lmoraes@hotmail.
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e Tecnologia, Universidade Estadual do Norte do Paraná, 86360-000, Ban-
deirantes, Paraná, Brazil (e-mail: nelson.porfirio@hotmail.com); LUIZ DOS 
ANJOS, Centro de Ciências Biológicas, Departamento de Biologia Animal e 
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LEPTODACTYLUS ELENAE. PREDATION. Leptodactylus 
elenae is found extensively in northern Argentina, Paraguay, 
and lowlands of Bolivia and central Brazil (Heyer and Heyer 
2002. Cat. Am. Amphib. Rept. 742:1–5). Some information has 

Fig. 1. Ischnocnema henselii (SVL = 33.3 mm) displaying a sequence 
of defensive behaviors in an Araucaria forest remnant, Paraná, Bra-
zil. (A) mouth-gaping, (B) warning call, (C) turn to bite, (D) biting 
behavior. Spectrogram (E) and waveform (F) of the warning call of 
species.
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been published on its natural history, but data on its predators 
are lacking. At 2052 h on 6 December 2015, in the floodplain of 
the Cuiabá River in the RPPN SESC-Pantanal, Mato Grosso, 
Brazil (16.7072°S, 56.4802°W, WGS 84; 121 m elev.), we observed 
predation of L. elenae by Leptodactylus chaquensis. We observed 
an adult female L. chaquensis (SVL = 84 cm) biting a female L. 
elenae (SVL = ca. 40 cm) in the inguinal region. The frog was 
alive and attempting to escape. As the observer approached, the 
L. chaquensis flattened its body and remained motionless. Both 
frogs were left undisturbed. Fifty minutes later, we returned to the 
pond and found the L. elenae dead. The frog’s hind limbs had been 
bitten by the L. chaquensis, and the internal organs were exposed. 
Leptodactylus chaquensis feeds on a variety of invertebrates and 
vertebrates, including other anurans (Dure 1999. Herpetol. Rev. 
30:92; Piatty and Souza 2011. Braz. J. Biol. 71:653–651; Pereira 
et al. 2015. Herpetol. Notes 8:345–346); however, this is the first 
report of L. elenae as prey of L. chaquensis. Both species inhabit 
open grasslands and their distribution overlaps central areas of 
South America. Thus, we suggest that predation of L. elenae by L. 
chaquensis may be a frequent occurrence in these areas.

LEONARDO FELIPE BAIROS MOREIRA (e-mail: leonardobm@gmail.
com) and NATÁLIA PALUDO SMANIOTTO, Universidade Federal de Mato 
Grosso, Av. Fernando Côrrea, 2367, Cuiabá, Mato Grosso, Brazil (e-mail: nps-
maniotto@gmail.com).

LEPTODACTYLUS LATRANS (Butter Frog). DIET. Leptodactylus 
latrans is a large frog with a wide geographic distribution that in-
cludes Brazil, Argentina, Paraguay, and Uruguay (Maneyro et al. 
2004. Iheringia, Sér. Zool. 94:57–61). It feeds mainly on arthropods 
(Teixeira and Coutinho 2002. Bol. Mus. Biol. Mello Leitão 14:13–
20) but also on fishes, annelids, mollusks, and anurans (Teixeira 
and Vrcibradic 2003. Cuad. Herpetol. 17:113–120), including con-
specifics (Kokubum and Rodrigues 2005. Herpetol. Rev. 36:303).

Hypsiboas bischoffi is a medium-sized hylid that can be found 
throughout the southern portion of the Atlantic Forest, from 
Rio de Janeiro to Rio Grande do Sul. It is well adapted to open 
areas, occurring at the forest edge and within anthropogenic 
environments (Ribeiro et al. 2005. Biota Neotrop. 5:2). Hypsiboas 
bischoffi is prey of snakes (Pombal 2007. Rev. Bras. Zool. 24:841–
843).

At 2149 h on 21 December 2009, one individual of H. bischoffi 
was scared by our presence and jumped in front of an individual 
of L. latrans, which then swallowed the H. bischoffi (Fig. 1). The 

animals were near a pond located in the grass beside a fragment 
of Atlantic Forest in the Parque Ecológico e Ecoturístico de Pedras 
Grandes, south of Santa Catarina, Brazil (28.4847°S, 49.2558°W, 
WGS 84; 300 m elev.).

There are several published records of L. latrans preying 
on anurans such as Hypsiboas albomarginatus, Physalaemus 
crombiei (Teixeira and Vrcibradic 2003, op. cit.), Hypsiboas 
raniceps (Ferreira et al. 2011. Herpetol. Rev. 42:86–87; Chaves 
et al. 2012. Herpetol. Rev. 43:464), Rhinella ornata (Bovo et al. 
2014. Herpetol. Rev. 45:115), Scinax fuscovarius (Bezerra et al. 
2015. Herpetol. Rev. 46:239), and other anuran species (Heitor 
et al. 2012. Herpetol. Notes. 5:23–25). This is the first record of 
Hypsiboas bischoffi as an item in the diet of L. latrans. 

POLIANA BERNARDO PERES (e-mail: polianaperes@unesc.net), 
KAROLINA SCHMITT SOUZA (e-mail: ka.schmitt@unesc.net), and JAIRO 
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Ecologia de Paisagem e de Vertebrados, Programa de Pós Graduação em 
Ciências Ambientais, Av. Universitária 1105, Criciúma, Santa Catarina, Brazil 
(e-mail: jjz@unesc.net); RODRIGO ÁVILA MENDONÇA, Universidade do 
Sul de Santa Catarina, Grupo de Estudo em Zoologia e Ecologia de Verte-
brados, Avenida José Acácio Moreira 787, Tubarão, Santa Catarina, Brazil 
(e-mail: rodrigo@ecotono.com.br).

LITHOBATES CATESBEIANUS (American Bullfrog). REPRO-
DUCTIVE ACTIVITY. The American Bullfrog was introduced into 
Brazil in the 1930s for commercial breeding, and currently invasive 
populations are reported from several localities (Both et al. 2011. 
S. Amer. J. Herpetol. 6:127–134). Few studies assessed the repro-
ductive activity of invasive L. catesbeianus in Brazil. Two of them, 
carried out in the southern region, described reproductive biol-
ogy based on gonad development characterization of captured 
frogs (Kaefer et al. 2007. Ann. Zool. Fennici 44:435–444; Leivas et 
al. 2012. J. Herpetol. 46:153–161). In southeastern Brazil, Afonso et 
al. (2010. Biotemas 23:85–91) studied L. catesbeianus breeding ac-
tivity in the field, but this was limited to estimating frequencies of 
occurrence of tadpoles in different development stages and male 
calling activity, with no information on females or egg clutches. 

Herein I present data on the reproduction of invasive L. cates-
beianus recorded at four sampling sites on the Universidade Fed-
eral de Viçosa campus, Viçosa, Minas Gerais, southeastern Brazil 
(20.7605°S, 42.8689°W, WGS 84; 660 m elev.). I collected data from 
August 2005 to April 2007, during a study about L. catesbeia-
nus food habits, for which there is a description of the sampling 
habitats (Silva et al. 2009. S. Amer. J. Herpetol. 4:286–294). I char-
acterized the gonad development stages of 55 females accord-
ing to the macroscopic morphology patterns proposed by Costa 
et al. (1998. R. Bras. Zootec. 27:642–650). Voucher specimens are 
deposited at the Museu de Zoologia João Moojen, Universidade 
Federal de Viçosa (MZUFV). Calling males occurred from August 
2005 to March 2006 and from August 2006 to March 2007, always 
partially submerged at pond margins. Physical combat between 
males were witnessed in October and November 2006. Females 
with ovaries at the beginning of maturation (N = 3) were collect-
ed in August 2005, March 2006, and November 2006. Mature fe-
males with intermediate stage mature gonads (N = 14) occurred 
from September–November 2005, in February, March, August, 
November and December 2006, and February 2007. Females with 
advanced mature ovaries (N = 12) were sampled from September 
to November 2005, February, September, and November 2006, and 
in March 2007. Females having spent ovaries (N = 5) were found in 
January and December 2006, and in February 2007. Egg clutches 
were recorded in February (N = 1), November 2006 (N = 4), Decem-

Fig. 1. Leptodactylus latrans ingesting a Hypsiboas bischoffi. 
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ber 2006 (N = 2), and February 2007 (N = 1). Immature females (N 
= 21) were collected in 12 out of the 21 sampling months, and were 
the only females found in April and May 2006. No females were 
collected in the following June and July 2006. 

These data demonstrate that reproductive activity of invasive 
L. catesbeianus in Viçosa coincides with the warmest and wettest 
months in southeastern Brazil (October–March). The occurrence 
of egg clutches and females with spent ovaries in mid to late spring 
(November–December) and mid-summer (January–February) 
indicate two reproductive peaks, similar to what was observed in 
the state of Paraná, southern Brazil (Leivas et al. 2012, op. cit.).

I thank Conselho Nacional de Desenvolvimento Científico e 
Tecnológico for the grants during part of this study (PIBIC/UFV). 
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LITHOBATES PIPIENS (Northern Leopard Frog). BREEDING BE-
HAVIOR. Despite its widespread distribution throughout much of 
northern North America, Lithobates pipiens has recently experi-
enced dramatic population declines (Rogers and Peacock 2012. 
Ecol. Evol. 2:2040–2056). The breeding season for L. pipiens is 
typically mid-April to June; however, the species has been noted to 
be active from mid-March through late October in New England 
(Dodd 2013. Frogs of the United States and Canada. 2 Volumes. 
Johns Hopkins University Press, Baltimore, Maryland. 982 pp.). 
During the breeding season, males emit various advertising calls, 
including snores, chuckles, and grunts in an attempt to attract 
females (Larson 2004. Copeia 2004:676–682). The latest seasonal 
breeding call for L. pipiens was recorded in mid-September in New 
York, USA (Dodd 2013, op. cit.). 

We observed notable L. pipiens breeding behavior and 
characteristics in the Buffalo Gap National Grasslands of Fall River 
Co., South Dakota (43.29000°N, 103.84000°W; WGS 84) during 
mid-October of 2014. An individual was defined as an adult when 
having a snout–urostyle length (SUL) of at least 5.10 cm (Dodd 
2013, op. cit.). From 11 October 2014 to 18 October 2014, we 
captured a total of 27 frogs, 16 of which were adults (mean SUL = 
7.30 cm). Thirteen of the 16 adults (~81%) were males with a mean 
SUL of 7.13 cm. All adult males had swollen thumbs and several 
vocalized (i.e., breeding calls) while in hand. Surveying took place 
during daylight hours (ca. 1000–1744 h). While calls were only 
heard during handling, we presume males were also nocturnally 
calling at ponds, as the soft call of L. pipiens does not carry far. 
The heaviest calling of L. pipiens occurs between 2130–2159 h and 
0003–0059 h (Lannoo 1988. Status and Conservation of Midwestern 
Amphibians. University of Iowa Press, Iowa City, Iowa. 507 pp.). 
Therefore, we were not sampling at peak calling time. Calling late 
into the year is an oddity for L. pipiens, as their typical breeding 
season in South Dakota occurs from mid-April to late-May (Dodd 
2013, op. cit.). However, during sampling, temperatures ranged 
from 16°C to 19°C coinciding with favorable calling temperatures 
(<10°C; Lannoo 1998, op. cit.), and Boreal Chorus Frogs (Pseudacris 
maculata) were also calling in the vicinity (Blais et al. 2015. 
Herpetol. Rev. 46:416–417). To our knowledge, these are the latest 
observations of breeding characteristics for L. pipiens on record.

CHRISTINE BUBAC, Department of Biological Sciences, CW 405, Uni-
versity of Alberta, Edmonton, Alberta T6G 2E9, Canada (e-mail: bubac@
ualberta.ca); BRIAN BLAIS (e-mail: opheodrys1@gmail.com), and BRIAN 
SMITH, Department of Biology, Black Hills State University, 1200 University 
St., Spearfish, South Dakota 57799, USA (e-mail: brian.smith@bhsu.edu). 

LITHOBATES PIPIENS (Northern Leopard Frog). FREEZE IN-
TOLERANCE. An immature Lithobates pipiens was discovered 
frozen in suspension in a shallow creek at 0930 h on 19 November 
2015, just west of Merritt, Lawrence Co., South Dakota, USA, in the 
Black Hills region (44.15440°N, 103.60640°W; WGS 84). The anuran 
was in a common floating posture in the central part of the creek 
which had semi-frozen over (Fig. 1). The frog was entirely encap-
sulated by ice except the very top of its eyelids, which slightly pro-
truded above the surface. However, water still flowed (flow rate = 
0–0.5 m3/s) beneath the ice layer and aquatic flora could be seen 
swaying. 

During a 4 h span (0800 h–1200 h) on the previous day, air 
temperature plummeted from 11.0°C to 0.0°C and remained at 
or below freezing until the time of the discovery. Also during that 
time, light snow accumulated and wind gusts were continuously 
over 35 mph. The Black Hills of South Dakota are known for drastic 
temperature shifts.

Frogs in southwestern South Dakota are known to be active 
late into the calendar year (Blais et al. 2015. Herpetol. Rev. 46:416–
417) and this discovery marks the latest known occurrence of 
seasonal anuran activity in the Black Hills. This individual may 
have been taking advantage of fair weather just prior to a harsh 
weather shift. However, L. pipiens is not freeze tolerant like the 
Wood Frog, L. sylvaticus (Layne 1992. J. Therm. Biol. 17:121–124; 
Storey and Storey 1996. Annu. Rev. Ecol. Syst. 27:365–386) nor 
was this individual in a hibernating position. The posture in 
which the frog was suspended indicated that it was in an active 
state, albeit likely torpid and slow moving. Streams and creeks are 
common wintering hibernacula for L. pipiens but they rely on lotic 
systems with moderate flow, adequate water depth, and minimal 
sedimentation (Cunjak 1986. Can. J. Zool. 64:255–257). The small 
stream in which this frog was discovered did not have those 
variables and the survival of the animal once thawed is doubtful. 
To my knowledge this is the first sighting of a frog entirely captured 
by ice outside of a hibernacula.

BRIAN BLAIS, School of Natural Resources, University of Arizona, 1064 
E. Lowell St., Tucson, Arizona 85721, USA; e-mail: opheodrys1@gmail.com.

LITHOBATES SYLVATICUS (Wood Frog). HIBERNATION. 
The physiological and biochemical adaptations of Lithobates 

Fig. 1. Immature Lithobates pipiens encapsulated by ice in a shallow, 
lotic creek.
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sylvaticus to produce cryoprotectants from blood glucose (re-
viewed in Dodd 2013. Frogs of the United States and Canada. Vol-
ume 2. John Hopkins, Baltimore, Maryland. 982 pp.) allow them 
to freeze (Storey and Storey 1987. Copeia 1987:720–726), and sur-
vive body temperatures as low as -5°C for two weeks (Layne 1995. 
J. Therm. Biol. 20:349–353). With this cold-tolerance and selec-
tion of sheltered locations, L. sylvaticus can survive even colder 
environments and occurs within the Arctic Circle, making this 
the most northerly ranging amphibian in North America (Martof 
1970. Cat. Am. Amphib. Rept. 86:1–4). Surprisingly, few details of 
hibernation or hibernacula are published for L. sylvaticus (Dodd 
2013, op. cit.).

At 1200 h on 17 September 2015, we accidently dug up a male 
L. sylvaticus (SVL = 5.0 cm) 18 cm deep among plant roots in 
loose, moist soil 0.5 m from the bank of a small garden pond (3 m 
diameter, 1 m deep) in the city of Thunder Bay, Ontario, Canada 
(48.4358°N, 89.2719°W, WGS 84; 228 m elev.) on the southern 
fringe of the boreal forest where winter low temperatures 
routinely drop into the -30 to -40°C range (Environment Canada 
Weather Information. https://weather.gc.ca; 01 May 2016). 
Although it was sunny and air temperature was 15°C when 
unearthed, the frog was in a curled upright position and torpid. 
Two hard frosts occurred in the previous week so it appeared that 
the individual had entered its hibernaculum. The frog began to 
make some sluggish movements after a minute of handling so 
we put him back in the depression and refilled the hole with soil. 
Snow cover began on 11 November 2015 and lasted until 15 April 
2016 varying between 40–60 cm in depth through the coldest 
period in January and February. The winter of 2015–2016 was 
actually the mildest on record because of a strong El Niño event, 
but many nights of -20 to -31°C lows were recorded (Environment 
Canada Weather Information, op cit.). The ground above the 
hibernaculum remained undisturbed until 22 April 2016 when 
the male emerged, entered the pond, and began calling at 1600 h 
(sunny, air temperature = 8.5°C, water temperature = 16.6°C). The 
frog entered its hibernaculum just after the first cold events in 
fall and remained inside for at least 218 days. The pond skimmed 
over with ice on two cold nights in the week after emergence and 
occasional nights with frost occurred until the end of April but 
the individual survived and resumed calling on warmer days and 
evenings.

STEPHEN J. HECNAR (e-mail: shecnar@lakeheadu.ca) and DARLENE 
R. HECNAR, Department of Biology, Lakehead University, Thunder Bay, 
Ontario P7B 5E1, Canada (e-mail: drhecnar@lakeheadu.ca). 

OOPHAGA VICENTEI (Vicente’s Poison Frog). COLOR CHANGE. 
In anurans, color change is controlled by the arrangement of 
two types of chromatic cells in the epidermis: chromatophores 
and melanophores (Hoffman and Blouin 2000. Biol. J. Linn. Soc. 
70:633–665), and the concentration of pigments inside these 
cells and their distribution contributes to the final color and pat-
tern perceived (Oshima 2001. Pigment Cell. Res. 14:312–319). 
Although some amphibians are known to change color in re-
sponse to ontogenetic development (Hoffman and Blouin 2000, 
op. cit.), skin color change has never been reported in adults in 
the family Dendrobatidae. In dendrobatids, skin color is associ-
ated with the possession of secondary defenses, and functions as 
an aposematic signal, warning predators of their toxicity (Maan 
and Cummings 2012. Am. Nat. 179:E1–14). Oophaga vicentei ex-
hibits skin color pattern polymorphism, with some populations 
having green, yellowish, and even red colors, sometimes with 
black stripes (Lötters et al. 2007. Poison Frogs. Biology, Species 

& Captive Husbandry. Edition Chimaira, Frankfurt am Main. 
668 pp.). Our study populations at five locations are predomi-
nantly green to pale green with black stripes. At 1415 h on 9 April 
2016, near the Santa Fe National Park headquarters (8.53343°N, 
81.15074°W, WGS 84; 714 m elev.), Santa Fe, Veraguas, Republic 
of Panama, we captured a female Oophaga vicentei (SVL = 18.18 
cm, 0.459 g) and, as part of a dietary study, flushed its stomach 
to collect contents. At the end of the flushing procedure, the frog 
changed color in less than 10 sec, its skin turned from green to 
yellow (Fig. 1). Quickly after the procedure, the frog was trans-
ferred to a 700-ml plastic container where its movements and be-
havior were normal. The frog was observed from 1800 h to 2000 
h during which it continuously maintained the yellow color; at 
0030 h the color had finally reverted to its original state. 

The manipulation period may have triggered a rapid 
physiological color change (Nöel 1993. Bull. Zool. Soc. Fr. 
108:169–185) resulting in the contraction of pigments inside 
the chromatic cells, in particular the melanophores, rendering 
the frog yellowish (Bagnara et al. 1968. J. Cell Biol. 38:67–79). 
For example, Hyla arborea transitions from olive green to 
lemon yellow as a result of pigment contraction inside the 
melanophores and dispersion of light reflecting pigments in 
chromatophores (Nielsen 1978. Cell Tissue Res. 194:405–408). 
One mechanism for this transition could be the lack of activity 
of melanophore-stimulating hormone in the pituitary gland 
which is known to regulate melanophore expansion in anurans 
(Hogben and Slome 1931. Proc. R. Soc. Lond. B Biol. Sci. 108:10–
53). In Oophaga pumilio, a close relative to O. vicentei, skin 
coloration is subjected to sexual selection (Maan and Cummings 
2008. Evolution 62:2334–2345; Maan and Cummings 2009. Proc. 
Natl. Acad. Sci. USA 106:19072–19077). Changes in this trait 
might have consequences for mating success; whether or not this 
also applies to O. vicentei remains unknown. To our knowledge, 
this is the first report of plastic change in skin color coupled with 
return to a normal state in any species of the Dendrobatidae. 
Further investigation is needed to understand the physiological 
mechanisms underlying this rapid color change, the natural 
conditions under which such color change could occur, and its 
consequences for fitness.

Fig. 1. Female Oophaga vicentei before and after color change: (A) 
dorsal view of normal skin pigmentation; (B) ventral view of normal 
skin pigmentation; (C) dorsal view after rapid color change; (D) ven-
tral view after rapid color change.
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This work was conducted during field research under the 
scientific permit (SE/A-115-15) provided by the Ministry of 
Environment of Panama.

 ERIC E. FLORES, Sistema Nacional de Investigación de Panamá 
& Smithsonian Tropical Research Institute, Apartado 0923-00126, San-
tiago de Veraguas, Panama (e-mail: sailax1@gmail.com); RACHEL PAGE, 
Smithsonian Tropical Research Institute, Gamboa Facility, Apartado 2072, 
Panama (e-mail: pager@si.edu); ILIANA CISNEROS, University of Panama, 
School of Biology, Canto Del Llano, Santiago de Veraguas, Panama (e-mail: 
ilianacisnero08@yahoo.es); SEFERINO RODRIGUEZ, Isleta Community, 
Santa Fe de Veraguas, Panama.

OSTEOPILUS SEPTENTRIONALIS (Cuban Treefrog) and LITHO-
BATES GRYLIO (Pig Frog). INTERSPECIFIC AMPLEXUS. At 0900 
h on 10 July 2015, we observed an adult non-native Osteopilus 
septentrionalis (SVL ca.7 cm) amplexing an adult native Litho-
bates grylio (SVL ca. 11 cm) at Brooker Creek Headwaters Nature 
Preserve in Lutz, Hillsborough Co., Florida, USA (28.14903°N, 
82.56157°W, WGS 84; 20 m elev.). The frogs were near the edge 
of a concrete drainage culvert along the Upper Tampa Bay Trail, 
with the O. septentrionalis grasping the L. grylio just above the 
forelimbs in axillary amplexus (Fig. 1). When approached, the 
frogs jumped together into a small pool of water, but remained in 
amplexus while partially submerged for ca. 30 min., after which 
the two frogs were left alone. No apparent vocalizations were 
made by either frog. Digital image vouchers (UF-Herpetology 
178635–178636) were deposited in the Division of Herpetology 
at the Florida Museum of Natural History, University of Florida.

Osteopilus septentrionalis is an invasive nonnative species 
in Florida that preys upon and competes with native wildlife, 
including hylid frogs (Meshaka 2001. The Cuban Treefrog 
in Florida: Life History of a Successful Colonizing Species. 
University of Florida Press, Gainesville, Florida. 224 pp.; Wyatt 
and Forys 2004. Southeast. Nat. 3:695–700) and snakes (Maskell 
et al. 2003. Herpetol. Rev. 34:137; Krysko and Halvorsen 2010. 
Herpetol. Rev. 41:339–340). Removal of O. septentrionalis from 
habitats in Florida has positive effects on native herpetofauna 
such as hylids (Rice et al. 2011. Herpetologica 67:105–117). 
Continued recognition and removal of nonnative species from 

the wild could improve the chances of survival for native wildlife 
and provide ecological benefits to Florida ecosystems.

EVAN T. WHITING, Department of Earth Sciences, 310 Pillsbury Drive 
SE, University of Minnesota, Minneapolis, Minnesota 55455, USA (e-mail: 
evanwhiting29@gmail.com); KENNETH L. KRYSKO, Division of Herpetol-
ogy, Florida Museum of Natural History, 1659 Museum Road, University of 
Florida, Gainesville, Florida 32611, USA (e-mail: kenneyk@ufl.edu).

PELOPHYLAX PEREZI (Perez’s Green Frog). SCAVENGING. Pelo-
phylax perezi is endemic to the Iberian Peninsula and southern 
France (García-París 2007. In Gasc et al. [eds.], Atlas of Amphib-
ians and Reptiles in Europe, pp. 152–153. Muséum National 
d’Histoire Naturelle, Paris) that breeds in permanent water sys-
tems, and eats mostly hexapods. Its tadpoles feed on debris, al-
gae, and phanerogams (Díaz-Paniagua 1985. Amphibia-Reptilia 
6:307–332), and in some cases dead invertebrates, such as Lum-
bricus sp. (Doménech 1999. Bol. Asoc. Herpetol. Esp. 10:23–27). 
In this note we describe a strange case of carrion feeding in this 
species on a drowned mouse, Mus musculus. We observed 19 
tadpoles feeding on that resource at 2312 h on 19 September 
2014. The location was a cattle trough in a Mediterranean Quer-
cus suber forest, inside the Seirra Norte de Sevilla Natural Park, 
Seville province, Spain (37.79100°N, 6.07500°W, WGS 84; 455 m 
elev.). This information provides new evidence of the wide feed-
ing behavior of these tadpoles and is the first report of scaveng-
ing upon a vertebrate carcass in this species.

EDUARDO JOSÉ RODRÍGUEZ-RODRÍGUEZ (e-mail: edurodrodbio@
gmail.com) and ISABEL ESCRIVÀ-COLOMAR, Dpto de Didáctica de las 
Ciencias Experimentales y Sociales, Facultad de Educación, Universidad de 
Sevilla. C/Pirotecnia sn., 41013, Seville, Spain (e-mail: iesco@us.es). 

PHYLLOMEDUSA BURMEISTERI (Neotropical Leaf Frog). RE-
PRODUCTION. Various hylids, including the leaf frog genus 
Phyllomedusa, lay eggs attached to vegetation over water, and 
the amplectant pair wrap leaves entirely around the eggs upon 
completion of oviposition (Duellman and Trueb 1994. Biology 
of Amphibians. The Johns Hopkins University Press, Baltimore, 
Maryland. 670 pp.). Eggless capsules are also deposited dur-
ing the oviposition, and, together with the leaf arrangement (a 
purse-like nest), they prevent drying and keep humidity that en-
ables the survival and development of embryos (Pyburn 1980. 
Proc. Biol. Soc. Washington 93:153–167; Duellman and Trueb 
1994, op. cit.).

This communication reports the deposition of eggs of 
Phyllomedusa burmeisteri in the tank formed within the axil of 
a leaf of Water Banana (Typhonodorum lindleyanum), a species 
native to Africa but used for ornamental purposes in Brazil. The 
Water Banana was located on the shore of a small man-made 
pond near the edge of a remnant of Atlantic Forest in the Reserva 
Natural Vale (Vale Natural Reserve), in Linhares, Espírito Santo, 
southeastern Brazil (19.15091°S, 40.07109°W, WGS 84; 64 m elev.). 
At ca. 2020 h, on 27 January 2016, we detected a P. burmeisteri 
perched in the middle portion of the petiole of a leaf of Water 
Banana. A second individual was seen near the base of the same 
leaf. This animal was partially contained in the axillary tank of 
the leaf and had some eggs attached on its posterior legs (Fig. 1). 
The axillary tank had accumulated rainfall from previous days 
and inside there was a set of eggs submerged in water, as well as 
some other eggs adhered to the upper portion of the leaf sheath, 
with no contact with water (Fig. 1). There was another set of eggs 
attached to the blade of another leaf on the same plant. This leaf 
was over water and its blade was partially enclosing the set of 

Fig. 1. Interspecific amplexus between an adult nonnative Cuban 
Treefrog (Osteopilus septentrionalis; top) and an adult native Pig Frog 
(Lithobates grylio; bottom) in Hillsborough County, Florida.
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eggs. These eggs were already in advanced stage of development 
(small visible embryos inside). On the same night, we observed 
two more individuals of P. burmeisteri standing on the grass, in 
different places, between the pond and the edge of the forest, as 
well as individuals from other frog species.

The viability of eggs deposited in the upper portion of the 
leaf sheath and within the axillary tank of the Water Banana has 
not been evaluated, but the deposition of eggs in these sites can 
represent an alternative spawning strategy in P. burmeisteri. On 
the other hand, the fact here reported might also be related to 
the low availability of ideal nesting sites at the shore of this man-
made pond. Future observations are needed to clarify this issue, 
including the collection of eggs deposited in unusual spawning 
sites to evaluate their viability.

We thank João Luiz Gasparini for species identification. A.C. 
Srbek-Araujo is grateful to the Universidade Vila Velha (UVV 
21/2015) and Fundação de Amparo à Pesquisa do Espírito 
Santo (FAPES 0607/2015), which sponsored the research of the 
Laboratório de Ecologia e Conservação de Biodiversidade.

ANA CAROLINA SRBEK-ARAUJO, Laboratório de Ecologia e Con-
servação de Biodiversidade, Programa de Pós-graduação em Ecologia 
de Ecossistemas, Universidade Vila Velha, Rua Comissário José Dantas de 
Melo, 21, Bairro Boa Vista, Vila Velha, Espírito Santo, CEP 29.102-920, Bra-
zil (e-mail: srbekaraujo@hotmail.com); LETÍCIA SANGY DIAS and SUÉLI 
HUBER, Laboratório de Ecologia e Conservação de Biodiversidade, Univer-
sidade Vila Velha, Espírito Santo, Brazil.

PHYSALAEMUS OLFERSII (Forest Frog). HABITAT. The Atlantic 
Forest has eight different habitats used by amphibians: aquatic, 
semi-aquatic, arboreal, cryptic, fossorial, phytotelmata, rheo-
philic and terrestrial (Haddad et al. 2013. Guide to the Amphib-
ians of the Atlantic Forest: Diversity and Biology. Anolis Books, 
São Paulo. 544 pp.). Here we report for the first time the use of 
caves by Physalaemus olfersii, a fossorial forest species that uses 
swamps or ponds as calling sites (Haddad et al. 2013, op. cit.). 
On 28 November 2015 at 1600 h we observed an individual of P. 
olfersii and Cycloramphus eleutherodactylus in the Furnas Cave 
in Parque Estadual Turístico Alto da Ribeira, South of São Paulo 
State, Brazil (24.53644°S, 48.71619°W; WGS 84). The frogs were 
observed approximately 3 m inside the cave; neither was ob-
served vocalizing. The Furnas Cave is a disabled mine of galena, 

pyrite, sphalerite, and other minerals (Cotta et al. 2006. Quim. 
Nova. 29:40–45). These results suggest a plasticity in habitat use 
of Atlantic Forest frogs, as well as their use of anthropogenic hab-
itats. The cave habitat was reported by Araujo et al. (2010. Biota 
Neotrop. 10:257–274) for C. eleutherodactylus, which is a fossorial 
forest species that uses caves and burrows as calling sites (Had-
dad et al. 2013, op. cit.). This is the second observation of C. eleu-
therodactylus occurring in a cave, and the first observation for P. 
olfersii.

LUCAS FERRANTE, National Institute for Research in the Amazon, 
Ecology Graduate Program, 69060-001 Manaus, Amazonas, Brazil (e-mail: 
lucasferrante@hotmail.com); THAYS SANTOS, Universidade Federal de Al-
fenas, 37130-000 Alfenas, Minas Gerais, Brazil (e-mail: thaysnatani@gmail.
com).

PRISTIMANTIS MNIONAETES (Moss Frog). HABITAT USE AND 
ABUNDANCE. Pristimantis mnionaetes is a high-Andean frog 
endemic to the Páramo Bijagual, department of Boyacá, Co-
lombia, and is listed as Endangered (Ramírez et al. 2016. http://
www.iucnredlist.org/details/56769/0; 18 Jul 2016). This species 
is known only from the vicinity of the type locality, in the mu-
nicipalities of Ramiriquí and Zetaquira, department of Boyacá, 
Colombia, 3060–3800 m elev. (Lynch 1998. Rev. Acad. Colomb. 
Cienc. 22:429–432). Here we report on the occurrence of the spe-
cies also in subpáramo, at 2950 m elev., 110 m below the lowest 
elevation previously reported (5.3311°N, 73.2889°W; WGS 84). In 
seven field trips from 17 March 2012 to 11 May 2013 in Páramo 
Bijagual, we found 20 individuals in subpáramo and two in cloud 
forest, in 269 person-hours of effort. Although P. mnionaetes is 
considered a nocturnal species, we found them active on sunny 
days after rain between 0756 h and 1738 h. It was very difficult 
to find them at night, because they were less exposed due to the 
low temperatures. They were found under moss and inside dead 
trunks. The highest number of individuals recorded (19 out of 22) 
was between May and June, during the rainy season, when we 
observed P. mnionaetes mainly on moss (Fig. 1) but also on stems 
of dead plants of the genus Espeletia and grass, at temperatures 
of 9.2–21°C and 57–83% humidity.

Based on 10 transects (100 × 2 m) in the subpáramo patch, 
we encountered P. mnionaetes (average SVL = 17.9 mm; N = 18) at 
a relative abundance of 0.37 (SE ± 0.15) individuals per person-
hour, and an average density of 0.45 (SE ± 0.20) frogs in 100 m2. 

Fig. 1. Phyllomedusa burmeisteri partially contained in the axillary 
tank of the leaf of Water Banana with eggs attached on posterior legs 
and submerged in water.

Fig. 1. Pristimantis mnionaetes on the most frequently occupied sub-
strate (moss). 
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This species is considered rare, and is currently threatened due to 
human activities such as habitat fragmentation associated with 
cattle farming. All 22 individuals tested for Batrachochytrium 
dendrobatidis were negative.

This research was funded by grant 005 of the Threatened 
Species Initiative (IEA in Spanish). Support on frog identification 
was provided by J. D. Lynch, and field support was provided by 
Fundación Conserva.
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tigaciones Científicas, Apartado 21827, Caracas, 1020-A, Venezuela (e-mail: 
onilballestas@gmail.com); ALEXANDRA DELGADILLO, Departamento de 
Ciencias Básicas, Universidad de la Salle, Apartado 28638 Bogotá, Colom-
bia (e-mail: dadelgadillo@unisalle.edu.co); JORGE LONDOÑO, Bioparque 
La Reserva, Cota, Colombia (e-mail: iriefeel@gmail.com).

RANA DRAYTONII (California Red-legged Frog). CLIMBING 
ABILITY. Rana draytonii are known to travel considerable 
distances from known breeding ponds (Stebbins and McGinnis 
2012. Field Guide to Amphibians and Reptiles of California. 
Revised edition. University of California Press, Berkeley, 
California. 552 pp.) and are thought to be good climbers, 
seemingly able to climb a 1.2-m high plastic barrier (Rathbun 
et al. 1997. Herpetol. Rev. 28:85–86). Rana draytonii is currently 
listed as Threatened by the U.S. Fish and Wildlife Service 
(USFWS) and agencies generally require the installation of some 
type of exclusion fencing around construction sites to reduce 
incidental mortality as frogs and other animals move back into 
the construction zone. To the best of my knowledge there has 
been no documentation or anecdotal accounts of how effective 
exclusion fencing is for R. draytonii. In the fall of 2011 while 
overseeing a fish barrier removal project along Tajiguas Creek in 
Santa Barbara County, California, USA, a large adult R. draytonii 
was observed and photographed climbing the hardware cloth 
exclusion fencing. 

Tajiguas Creek is known to support a healthy population of R. 
draytonii and the capture and relocation of frogs was authorized 
by the USFWS. Prior to relocation work, the site was surrounded 
by a silt fence in the upland areas and hardware cloth across the 
creek channel. Vegetation inside the fencing was then carefully 
cleared by hand and stream flow was diverted around the project 
site. During a night survey conducted prior to equipment moving 
into the creek channel, an adult R. draytonii was observed at the 
top of the hardware cloth on the downstream end of the project 
site. The water was several feet deep at this location and the 
fencing extended up approximately two feet above the water level. 
The frog allowed us to approach and photograph it. Eventually it 
jumped over to the downstream side of the fencing. A simple fix for 
this was to fold over the top several inches of wire away from the 
construction area. This would allow frogs to climb up and out of 
the impact zone but would prevent them from climbing in. 

I thank biologists Mauricio Gomez and Erin Brown of the 
South Coast Habitat Restoration Group for their assistance and 
oversight of this project. 

VINCENT J. SEMONSEN, VJS Biological Consulting, 1810 Sunset Ave-
nue, Santa Barbara, California 93101, USA; e-mail: vsemonsen@earthlink.net.

RANA DRAYTONII (California Red-legged Frog). LIFE HISTORY. 
Overwintering is rarely observed in native California anurans ex-
cept for Mountain and Sierra Yellow-legged Frogs (Rana musco-
sa, R. sierrae; Dodd 2013. Frogs of the United States and Canada. 
Johns Hopkins University Press, Baltimore, Maryland. 982 pp.). 
It was thought to be rare in larval R. draytonii (Fellers et al. 2001. 

Herpetol. Rev. 32:156–157) and Dodd (2013, op. cit.) did not con-
sider the larvae to be overwintering. However, I observed ove-
rwintered R. draytonii larvae on multiple occasions in winter and 
early spring 2016.

The site is a former cattle pond on Palo Corona Regional 
Park land, in Carmel-by-the-Sea, Monterey County, California, 
USA (36.5077°N, 121.87955°W; 311 m elev.). On 26 February 
2016, I caught via dip net two size classes of R. draytonii larvae, 
including 20 small, non-overwintered (approximately 20 
mm total length and 0.1 g, Gosner stage 26–28) and one large 
overwintered larva with complete hind limbs (7.3 cm total length 
and 4.39 g, Gosner stage 39). On 16 March 2016 and 2 April 
2016 I again observed this distinct population structure, with 
one cohort Gosner stages 28–30 (averaging 30 mm length and 
0.4 g) and the second much larger and more developmentally 
advanced (Gosner stages 41–45; 7.5 mm total length and 5.2 g), 
including five recently metamorphosed individuals. I observed 
23 overwintered and 116 non-overwintered individuals in total. 
Unlike the instances of overwintering observed by Fellers et al. 
(2001, op. cit.), larval development in this pond is not limited by 
cold water temperatures. This site is not high altitude and has no 
shade, with little vegetative cover of any type, and is close to the 
ocean (4.5 km). In this case, low food availability due to lower 
plant and algal abundances may slow larval growth, though the 
observed individual did not show signs of starvation.

The USFWS recovery plan and other literature suggest 
that an effective management strategy to benefit R. draytonii 
is deliberate pond drydown to control introduced Lithobates 
catesbeianus, fish, and other invaders that rely on permanent 
water (e.g., Doubledee et al. 2003. J. Wildl. Manage. 67:424–438). 
If overwintering is more common in R. draytonii than previously 
reported, it would be advisable for managers to undertake 
surveys before draining to ensure the absence of R. draytonii 
larvae.

RACHEL B. ANDERSON, 1 Shields Avenue, Davis, California 95616, 
USA; e-mail: rbanderson@ucdavis.edu.

RHEOHYLA MIOTYMPANUM (Small-eared Treefrog). ABNOR-
MAL COLORATION. Rheohyla miotympanum is an endemic 
Mexican hylid that occurs along the slopes of the Sierra Madre 
Oriental from Nuevo León and Coahuila to central Chiapas in 
Mexico (Duellman 2001. Hylid Frogs of Middle America. Vol. 1. 
Society for the Study of Amphibians and Reptiles, Ithaca, New 
York. 694 pp.). The coloration of this species is highly variable; 
the dorsum varies from light green to green olive or brown, and 
it may have brown reticulations. The ventral coloration is im-
maculate cream (Canseco-Márquez and Gutiérrez-Mayén 2010. 
Anfibios y Reptiles del Valle de Tehuacán-Cuicatlán. CONABIO, 
CUICATLÁN A.C., BUAP. México, D.F. 302 pp.). Around 2330 h on 
12 September 2010, we collected a male R. miotympanum in a 
cloud forest fragment in the Coscomatepec Municipality, Vera-
cruz, Mexico (19.0936°N, 97.0329°W, WGS 84; 1351 m elev.). The 
individual (SVL = 29 mm; 1.11 g) showed abnormal coloration of 
the entire left leg. This coloration continued on the ventral sur-
face of the leg onto the inguinal and ventral surface of the ab-
domen of the frog (Fig. 1). Under microscopic examination we 
observed that the irregular spot is an unusual accumulation of 
melanophores, cells responsible for the expression of black color 
(Vitt and Caldwell 2009. Herpetology. An Introductory Biology 
of Amphibians and Reptiles. Third edition. Academic Press. Am-
sterdam, Netherlands. 697 pp.). This abnormal coloration was 
only detected in one individual among several hundred frogs 



Herpetological Review 48(1), 2017

170    NATURAL HISTORY NOTES

that have been recorded in the study locality; therefore, it sug-
gests that this kind of abnormality is rare. 

JOSÉ LUIS AGUILAR-LÓPEZ (e-mail: jlal.herp@gmail.com), ADRI-
ANA SANDOVAL-COMTE, EDUARDO PINEDA, and FLOR GABRIELA 
VÁZQUEZ-CORZAS, Red de Biología y Conservación de Vertebrados, In-
stituto de Ecología, A.C., Carretera antigua a Coatepec 351, El Haya, Xalapa 
Veracruz, Mexico. 

RHINELLA GRANULOSA (Granular Toad). PREDATION. 
Rhinella granulosa breed in permanent and temporary ponds 
throughout eastern Brazil (Amphibian Species of the World: an 
Online Reference. Version 6.0 [accessed 27 Oct 2016]. Electronic 
database accessible at http://research.amnh.org/herpetology/
amphibia/index.html. American Museum of Natural History, 
New York). On 14 November 2015, one of us (CZZ) fished a 
Hoplias malabaricus (Erythrinidae; total length = 342 mm) at a 
permanent pond in Baixo Guandu, Espírito Santo, southeastern 
Brazil (19.55993°S, 40.92399°W, WGS 84; 173 m elev.) and found an 
adult Rhinella granulosa (SVL = 66.3 mm; Fig. 1) in the fish guts. 
The female frog had some developed eggs. A congener, Rhinella 
ornata, has also been preyed upon by Hoplias spp. (Haddad and 
Bastos 1997. Amphibia-Reptilia 18:295–298). It is noteworthy that 
Rhinella produce toxic skin secretions which generally afford 

protection against predators (Clarke 1997. Biol. Rev. 72:365–379). 
There are reports of Hoplias spp. preying upon other anurans 
such as Trachycephalus typhonius (Strictar-Pereira and Oda 
2012. Herpetol. Bull. 122:38), Physalaemus biligonigerus (Queiroz 
2012. Herpetol. Rev. 43:124), Leptodactylus macrosternum 
(Andrade et al. 2012. Herpetol. Notes 5:173–175), and Pseudis 
platensis (Frey-Dargas et al. 2014. Herpetol. Rev. 45:306–307). 
To our knowledge, this is the first report of predation of Rhinella 
granulosa by Hoplias malabaricus. The toad specimen (MBML 
9442) is deposited in the Zoological Collection of Museu de 
Biologia Mello Leitão, Brazil.

We thank Instituto Chico Mendes de Conservação da 
Biodiversidade for the sampling permit (50402-3). ATM and 
RBF thank Coordenação de Aperfeiçoamento Pessoal de Nível 
Superior and Fundação de Amparo à Pesquisa do Espírito Santo 
for scholarships.

CÁSSIO Z. ZOCCA, Sociedade dos Amigos do Museu de Biologia Mel-
lo Leitão, CEP 29650-000, Santa Teresa, Espírito Santo, Brazil (e-mail: zoc-
cabio@hotmail.com); ALEXANDER T. MÔNICO, Universidade Vila Velha, 
Programa de Pós Graduação em Ecologia de Ecossistemas, Laboratório de 
Ecologia de Anfíbios e Répteis, CEP 29102-770, Vila Velha, Espírito Santo, 
Brazil; RODRIGO B. FERREIRA, Laboratório de Ecologia de Populações e 
Conservação, Universidade Vila Velha, CEP 29102-770, Vila Velha, Espírito 
Santo, Brazil (e-mail: rodrigoecologia@yahoo.com.br).

RHINELLA SCHNEIDERI (Cururu Toad). ECTOPARASITISM. 
Amphibians are hosts for a wide range of ectoparasites such as 
mites, ticks, insect larvae, parasitic copepods, and leeches (Dens-
more and Green 2007. ILAR J. 48:235–254). In the last decade, 
leech-amphibian interactions have been described for a wide 
variety of anuran species (Merila and Sterner 2002. Ann. Zool. 
Fennici 39:343–346; Rocha et al. 2012. Comp. Parasitol. 79:352–
356). Herein, we provide the first report of parasitism on Rhinella 
schneideri by leeches (Hirudinea) in a natural environment in 
southeastern Brazil. Rhinella schneideri is a terrestrial species 
known from Argentina, Bolivia, Brazil, Paraguay, and Uruguay 
(Aquino et al. 2004. http://www.iucnredlist.org/details/54755/0; 
25 October 2016).

At 2145 h on 23 February 2016, we observed one leech 
belonging to the genus Haementeria attached to the dorsal 
surface of an adult R. schneideri (SVL = 12 cm; 85 g), in a 
temporary pool in Parque Estadual de Vassununga (21.71805°S, 

Fig. 1. Rheohyla miotympanum displaying abnormal coloration.

Fig. 1. Female Rhinella granulosa found in the stomach contents of 
the fish Hoplias malabaricus in southeastern Brazil.
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47.59694°W, WGS 84; 614 m elev.), São Paulo, Brazil. The leech 
was about 2 cm long and was inserted into the nostril of the 
toad (Fig. 1). The leech was not turgid and there was no sign of 
associated wounds, scars, or hemorrhages on the toad, though 
this would be difficult to visualize inside the nostril. Only one 
individual of R. schneideri was observed in the pond, however, 
we observed eight other amphibian species: Dendropsophus 
jimi (N = 1), D. minutus (N = 5), D. nanus (N = 4), Hypsiboas faber 
(N = 10), Scinax fuscovarius (N = 8), Physalaemus cuvieri (N = 
2), Leptodactylus podicipinus (N = 6), and Elachistocleis cesarii 
(N = 2) vocalizing in the same pond, but none of them had any 
leeches. 

Although leech parasitism has been registered in the genus 
Rhinella (e.g., Oceguera-Figueroa 2006. Zootaxa 1110:39–45; 
Maia-Carneiro et al. 2012. Acta Herpetol. 7:163–169; Velasco et al. 
2016. Cuad. Herpetol. 30:17–19), this observation represents the 
first report of parasitism on R. schneideri by leeches.

We thank Fundação de Amparo a Pesquisa do Estado de 
São Paulo (Proc. 2015/11821-0 and 2013/50714-0) for financial 
support, Luciano Alves dos Anjos for his thoughtful review, Mark 
Siddall for help in identifying the leech, and Crystal Kelehear for 
helpful comments and suggestions.

RONILDO ALVES BENÍCIO, Programa de Pós-graduação em Ecologia 
e Recursos Naturais, Centro de Ciências Biológicas e da Saúde, Universi-
dade Federal de São Carlos, São Carlos, São Paulo, Brazil (e-mail: benicio.
ufscar@gmail.com); FERNANDO RODRIGUES DA SILVA, Departamento 
de Ciências Ambientais, Centro de Ciências e Tecnologias para a Sustent-
abilidade, Universidade Federal de São Carlos, Sorocaba, São Paulo, Brazil 
(e-mail: fernando.ecologia@gmail.com).

SCAPHIOPUS HOLBROOKII (Eastern Spadefoot). ATTEMPTED 
PREDATION BY TERRAPENE CAROLINA. At ca. 1615 h on 
18 May 2016, in Okaloosa County, Florida, USA (30.44682°N, 
86.64202°W; WGS 84) the sound of rustling leaves could be heard 
for over three minutes before an adult female Eastern Box Turtle 
(Terrapene carolina) became visible. The turtle was observed 
walking away from the original location, and as we approached 
to observe more closely, we noticed a dark object in the turtle’s 
mouth. Upon closer inspection, we realized the object was an 
adult Scaphiopus holbrookii, which the turtle dropped after it 
stopped walking. The turtle did not attempt to pick up the frog 
again, and the frog did not appear much to be injured. It had 
been carried for over 6 m from where we first observed the turtle 
walking before being dropped, and had been held by the side 
of the head. The frog maintained a defensive, unmoving body 
posture with legs held tightly against the body and head tucked 
down for a few minutes after being dropped. After seeing the 
frog hop away under cover, we then observed that the turtle was 
repeatedly opening and closing its mouth and had white foam in 
its mouth, some of which was visible on both sides of its mouth 
when the mouth was closed (Fig. 1). The frog dug itself into the 
ground shortly after taking cover. 

Spadefoots had been seen in the same area above ground at 
night several times in May prior to this observation, with one 
being seen as recently as the night before. Although Terrapene 
ornata has been observed foraging for and consuming large 
numbers of spadefoot larvae, a newly metamorphosed spadefoot 
was rejected by a box turtle (Terrapene sp.), though it is unclear 
whether this was an item offered by a human or one naturally 
encountered (Dodd 2001. North American Box Turtles: A Natural 
History. University of Oklahoma Press, Norman, Oklahoma. 231 
pp.) To our knowledge, this is the first observation of attempted 
predation of an adult S. holbrookii by T. carolina. 

Fig. 1. Adult Rhinella schneideri being parasitized by a leech of the 
genus Haementeria, Parque Estadual de Vassununga, São Paulo, Bra-
zil. A) Frontal view; B) lateral view.

Fig. 1. Terrapene carolina (Eastern Box Turtle) with residual foam on 
sides of mouth. 
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KELLY C. JONES, Department of Fish and Wildlife Conservation, Vir-
ginia Tech, Blacksburg, Virginia 24061, USA (e-mail: kcjones7@vt.edu); 
GRAHAM W. JONES, Fort Walton Beach, Florida 32547, USA.

SPEA INTERMONTANA (Great Basin Spadefoot). DIET. Spea 
intermontana inhabits the Great Basin of North America and 
surrounding regions from southern British Columbia to northern 
Arizona and east to central Wyoming and northwestern Colorado 
(Stebbins 2003. Field Guide to Western Reptiles and Amphibians. 
Houghton Mifflin, New York, New York. 560 pp.). Spadefoot larvae 
have been reported to consume amphibian eggs. For example, 
larvae of Scaphiopus couchii have been observed eating eggs of 
Anaxyrus speciosus (Dayton and Fitzgerald 2005. Can. J. Zool. 
8:1112–1116) and cannibalistic oophagy has been documented 
in larval S. intermontana (Fox 2008. Herpetol. Rev. 39:151–154). 
Here, we augment the dietary data of S. intermontana with an 
observation of ingested Anaxyrus woodhousii (Woodhouse’s 
Toad) embryos.

At 1030 h on 06 June 2016, I observed a pair of A. woodhousii 
in amplexus and depositing eggs in a rocky plunge pool within 
No Thoroughfare Canyon at Colorado National Monument, in 
Mesa Co., Colorado, USA (39.0235°N, 108.6408°W, WGS 84; 1560 
m elev.). Six S. intermontana tadpoles were observed feeding on 
the freshly deposited strings of A. woodhousii eggs. I observed 
the interaction for 30 min. During this time the A. woodhousii 
breeding pair did not seem to react to the presence of the S. 
intermontana tadpoles or the consumption of their eggs. To 
my knowledge, this is the first report of larval S. intermontana 
predation on A. woodhousii embryos (Hammerson 1999. 
Amphibians and Reptiles of Colorado. University Press of 
Colorado, Niwot, Colorado. 484 pp.; Dodd 2013. Frogs of the 
United States and Canada. Johns Hopkins University Press, 
Baltimore, Maryland. 1032 pp.).

ANDREW M. DUBOIS, 3324 S. Ammons St., Building 8, Apartment 
206, Lakewood, Colorado 80227, USA; e-mail: amdubois01@gmail.com.

SPHAENORHYNCHUS LACTEUS (Orinoco Lime Treefrog). 
BROMELIAD ASSOCIATE. Some anuran amphibians use 
bromeliads during the entire life cycle and others only as 
diurnal shelter (Pombal Jr. 1997. Rev. Bras. Biol. 57:583–594). 
In this note we report for the first time the use of bromeliad 
by Sphaenorhyncus lacteus. This species is found in flooded 
plains, floating meadows, ponds and large lagoons with floating 

vegetation in forest clearings, at forest edges, and in savannah, 
where males call from herbaceous vegetation just above the 
surface of the water (Benício et al. 2011. Check List 7:196–197). 
This observation was made on 11 October 2014, at District of 
Ariri in Macapá, Amapá, northern Brazil (0.29930°N, 51.12988°W; 
WGS 84). The area has a wide variety of environments, including 
upland forest, flooded forest, floodplain, and savannas. We 
observed an individual S. lacteus occupying the center axial of the 
bromeliad Bromelia goeldiana (Fig. 1). Other anuran species co-
occurred with S. lacteus, such as Dendropsophus haraldschultzi, 
D. nanus, and Scinax fuscomarginatus. 

JULIANA G. CORRÊA, JACKSON C. SOUSA, PEDRO F. FRANÇA, 
and CARLOS E. COSTA-CAMPOS, Laboratório de Herpetologia, Departa-
mento de Ciências Biológicas e da Saúde, Universidade Federal do Amapá, 
Campus Marco Zero do Equador, 68903-419, Macapá, Amapá, Brazil (e-
mail: eduardocampos@unifap.br). 

TESTUDINES — TURTLES

CENTROCHELYS SULCATA (= GEOCHELONE SULCATA) (Afri-
can Spurred Tortoise). SWIMMING. On 10 October 2016, a cap-
tive-raised male Centrochelys sulcata (CL = 62.6 cm; 41.5 kg) was 
observed swimming across a one-ha pond (video file: https://
drive.google.com/open?id=0B773XDynmw42YlhFU0F5dVpEY
2s) on private property in Guadalupe County, Texas, USA. A gi-
ant tortoise species swimming is not, itself, a novel observation 
(Gerlach et al. 2006. J. Nat. Hist. 40:2403–2408). Trans-oceanic 
dispersal has been substantiated in the Aldabra Giant Tortoise, 
Dipsochelys dussumieri (Gerlach et al., op. cit.). It is assumed that 
lungs underlying the carapace provide buoyancy to these large 
tortoises, enabling them to float over extended periods of time 
(Pritchard 1996. The Galapagos Tortoises: Nomenclatural and 
Survival Status. Chelonian Research Foundation, Lunenberg, 
Massachusetts). Although our observation does not constitute 
dispersal, we believe this note provides first documentation of 
such behavior in C. sulcata, a species of the semi-arid Sahel re-
gion of northern Africa. Populations of C. sulcata have decreased 
across its range due to alteration and fragmentation of habitats 
as well as collection for human food and the pet trade (Garrigues 
and Cadi 2011. In Soorae [ed.], Global Re-introduction Perspec-
tives: 2011, pp. 94–97. IUCN/SSC Re-introduction Specialist 
Group and Environmental Agency- Abu Dhabi, Abu Dhabi, UAE). 
Reintroduction projects to recover populations (Garrigues and 
Cadi, op cit.) need to be cognizant of the potential for individuals 
to cross seasonal wetlands and larger water bodies. Conservation 
projects that account for these dispersal capabilities may be suc-
cessful in enabling population connectivity and thereby, species 
recovery. 

SHASHWAT SIRSI (e-mail: s_s477@txstate.edu) and ANDREW R. 
MacLAREN, Department of Biology, Texas State University, 601 University 
Drive, San Marcos, Texas 78666, USA; MICHAEL R. J. FORSTNER, Waterlife 
LLC, 2751 Old Seguin Road, San Marcos, Texas 78666, USA.

CHELONIA MYDAS (Eastern Pacific Green Sea Turtle). DIET. 
Chelonia mydas is considered the most carnivorous of all Green 
Sea Turtle subpopulations worldwide (Bjorndal 1997. In Lutz 
and Musick [eds.], The Biology of Sea Turtles, pp. 199–231. CRC 
Press, Boca Raton, Florida). Novel diet items have been reported, 
including Ptilosarcus undulatus (Sea Pen) (Seminoff et al. 2002. 
Copeia 2002:266–268); Pleuroncodes planipes (Pelagic Red Crabs) 
(Lopez-Mendilaharsu et al. 2005. Aquat. Conserv. Mar. Freshw. 
Ecosyst. 15:259–269); tunicates and crustaceans (Amorocho and Fig. 1. Sphaenorhynchus lacteus occupying a bromeliad. 



Herpetological Review 48(1), 2017

NATURAL HISTORY NOTES     173

Reina 2007. Endang. Species Res. 3:43–51); hydrozoans, scy-
phozoans, nematodes, annelids, mollusks (Carrion-Cortez et 
al. 2010. J. Mar. Biol. Assoc. U.K. 90[5]:1005–1013); the anemo-
ne Palythoa ignota (Rodriguez-Baron et al. 2011 Herpetol. Rev. 
42:416); squids and octopus (Riosmena-Rodriguez and Lara-Uc 
2015. Herpetol. Rev. 46:617); and sea urchin (Reséndiz et al. 2016. 
Herpetol. Rev. 47:282).

 It has been suggested that such dietary diversity is a 
response to the energy requirements of these animals in the 
early life stages, facilitating nutritional (e.g., protein) gains for 
development and maturation (Bjorndal 1985. Copeia 1985:736–
751) and optimizing digestion time (Amorocho and Reina 2008. 
J. Exp. Mar. Biol. Ecol. 360:117–124). It has also been noted that 
C. mydas diet is influenced by resource availability (Balazs 1980. 
NOAA Tech. Memo. NOAA-TM-NMFS-SWFS-7; Garnett et al. 
1985. Wildl. Res. 12:103–112) and that diet selection is linked to 
the composition and capacity of their hind-gut microflora, which 
may change as Green Sea Turtles grow and/or occupy different 
habitats (Bjorndal 1980. Mar. Biol. 56:147–154).

 During four field trips in 2016, we collected food samples 
from the esophagi of 20 C. mydas (body mass 45.73 ± 26.98 kg), 
and straight carapace length (77.73 ± 13.73 cm) captured at 
“Muelle Ingles” (27.74684°N, 114.01045°W) in the Ojo de Liebre 
Lagoon, Baja California Sur, Mexico. The jellyfish (probably 
Cannonball Jellyfish, Stomolophus meleagris [Agassiz, 1860]) 
were present in 17 of the total samples, and comprised 85% of 
the total volume. Turtle mean body condition index (BCI) was 
1.33 (range = 1.3–1.8), similar to the values reported for previous 
studies (Koch et al. 2007. Mar. Biol. 153:35–46; Seminoff et al. 
2003. J. Mar. Biol. Assoc. U.K. 83:1355–1362), which indicates that 
the animals were in good nutritional status and had the capacity 
for a favorable reproductive performance (Bjorndal et al. 2000. 
Ecol. Appl. 10:269–282). To our knowledge, this is the first report 
of targeted Cannonball Jellyfish consumption by C. mydas. The 
fact that jellyfish accounted for a substantial portion (85%) of the 
Eastern Pacific Green Sea Turtle diet suggests that this cnidarian 
constitutes another significant food resource for these sea turtles 
at Ojo de Liebre Lagoon, and that they have the capacity to 
assimilate nutrients from this species (Bjorndal 1990. Bull. Mar. 
Sci. 47:567–570).

We thank Proyecto Procer 2016 “Participación Social en 
el Monitoreo del Habitat Crítico de la Tortuga Negra en La 
Laguna Ojo de Liebre y La Laguna de San Ignacio,” Programa de 
Conservación de Especies en Riesgo (PROCER) de la Comisión 
Nacional de Areas Naturales Protegidas (CONANP), for funding 
this research and for their assistance during field work. We also 
thank Everardo Mariano-Melendez and Oscar Javier Salazar-
Mendez (Reserva de la Biosfera el Vizcaíno) for their support and 
guidance during this research. In addition, Exportadora de Sal 
S.A. (ESSA) provided assistance with fieldwork logistics. 
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CHELYDRA SERPENTINA (Snapping Turtle). DIET. Chelydra ser-
pentina is a widely distributed species ranging from New Bruns-
wick and southern Quebec west to southeastern Alberta and 
southward east of the Rocky Mountains to New Mexico, the Gulf 
Coast, and southern Florida (Ernst and Lovitch 2009. Turtles of 
the United States and Canada, 2nd ed. Johns Hopkins University 
Press, Baltimore, Maryland. 827 pp.). It is an omnivorous gener-
alist species feeding on both live and dead freshwater sponges, 
oligochaete worms, planarians, bivalves, snails, isopods, cray-
fish, insects, fish, small turtles, frogs and toads, birds, snakes, 
and small mammals (Ernst and Lovitch 2009, op. cit.). Here we 
report a C. serpentina preying upon an additional prey item, an 
adult Ophisaurus ventralis (Eastern Glass Lizard). 

At 2106 h on 10 October 2016, we discovered a C. serpentina 
dead on the road in Beaufort County, North Carolina, USA 
(35.5641°N, 76.5323°W). There was a rain event at this time, 
with ~5 mm of total rain having fallen (National Oceanic and 
Atmospheric Administration, 26 October 2016). A wide array 
of herpetofauna were active in the area, including Nerodia 
fasciata, Nerodia erythrogaster, Thamnophis sirtalis, Thamnophis 
sauritis, Agkistrodon piscivorus, Pantherophis alleghaniensis, 
and Kinosternon subrubrum. The C. serpentina was found with 
significant damage, including an evisceration of the internal 
organs. Immediately next to the turtle was a remnant of an O. 
ventralis individual, and it was assumed that either the lizard 
carcass came from inside the C. serpentina, or the C. serpentina 
was consuming the O. ventralis on the road prior to being struck 
(Fig. 1). 

This dietary record is unusual because to our knowledge, 
there has been no reported predation of any Lacertilia by a C. 
serpentina. Furthermore, while O. ventralis may be found near 
wetland habitat, it is not considered to be a wetland obligate 
(Smith 1946. Handbook of Lizards, Comstock Publ. Co., Ithaca, 
New York. 557 pp.). However, C. serpentina is known to consume 
other terrestrial obligate squamates (Coluber constrictor, 
Heterodon platirhinos, Thamnophis sirtalis; Ernst and Lovitch 
2009, op. cit.). As the habitats of these species usually do not 
typically overlap, this individual C. serpentina might have 

Fig. 1. Deceased Chelydra serpentina and Ophisaurus ventralis as 
found on the road.
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discovered a dead O. ventralis that had already been washed into 
an aquatic habitat, or that they crossed paths while moving on 
land during the rain event described above. 

ANDREW L. ADAMS, HUNTER J. HOWELL, and SCOTT S. 
McDANIEL, Susquehannock Wildlife Society, 1725 Trappe Church Road, 
Darlington, Maryland 21034, USA (e-mail: andy@suskywildlife.org) 

CHELYDRA SERPENTINA (Snapping Turtle). DIET. Chelydra 
serpentina is a generalist species known to feed on a wide range 
of invertebrates, fish, amphibians, reptiles, mammals, and birds 
(Ernst and Lovich 2009. Turtles of the United States and Canada, 
2nd ed. The Johns Hopkins University Press, Baltimore, Maryland. 
827 pp.). Although C. serpentina is often considered to be a major 
predator of game species (i.e., sport fish and waterfowl), few 
data have supported such impacts (Pell 1940. Copeia 1940:131; 
Alexander 1943. J. Wildl. Manag. 7:278–282; Lagler 1943. Am. 
Midl. Nat. 29:257–312; Coulter 1957. J. Wildl. Manag. 21:17–21; 
Punzo 1975. J. Herpetol. 9:207–210; Korschgen et al. 1996. J. Wildl. 
Manag. 60:120–132; Kenow et al. 2009. J. Herpetol. 43:154–158). 
Birds consumed by C. serpentina are primarily aquatic and semi-
aquatic species, although incidents of predation on terrestrial 
birds and songbirds have been observed (e.g., Ring-neck 
Pheasant: Edminster 1953. J. Wildl. Manag. 17:383; Passeriformes: 
Laskey 1947. The Auk 64:315–316). Several species of water birds 
in the Anseriformes have been reported as prey of C. serpentina, 
including Aix sponsa, Branta canadensis, Bucephala clangula, 
Cairina moschata, and Mergus merganser, as well as species of 
Anas (A. discors, A. platyrhynchos, A. rubripes), Aythya (A. affinis, 
A. collaris, A. valisineria), and Cygnus (C. buccinators, C. olor) 
(Alexander 1943, op. cit.; Coulter 1957, op. cit.; Kirk 1981. Bull. 
Oklahoma Ornithol. Soc. 14:14–15; Lumsden 1986. Can. Field-
Nat. 100:267–268; Krementz and Pendleton 1991. Proc. Annu. 
Conf. Southeast. Assoc. Fish Wildl. Agencies 45:156–166; Wilson 
and Wilson 1992. Passenger Pigeon 54:95; Abel 1992. Passenger 
Pigeon 54:209–213; Korschgen et al. 1996, op. cit.; Ernst and 
Lovich 2009, op. cit.; Kenow et al. 2009, op. cit.; Bobbie et al. 2015. 
Herpetol. Rev. 46:77). Predatory attacks on juvenile waterfowl 
are reported to occur at greater rates (e.g., ducklings, goslings, 
cygnets; Fraser 1994. Prairie Nat. 26:33–35), with attacks on eggs 
(Thorp and Clark 1994. Wilson Bull. 106:46) and adults reported 
less frequently. Furthermore, reported attacks on adult waterfowl 
by C. serpentina have primarily involved turtles grasping bird 
hind limbs and pulling individuals underwater in an attempt to 
drown them (Alexander 1921. The Auk 38:596; Igl and Peterson 
2010. Waterbirds 33:105–109). Here, we report an additional prey 
species consumed by C. serpentina.

On 16 May 2013, an adult Chelydra serpentina was observed 
capturing an adult male Northern Shoveler (Anas clypeata) 
along a marsh on Farm Island, Hughes County, South Dakota, 
USA (44.33916°N, 100.27786°W; WGS 84; Fig. 1). The turtle was 
observed initially attacking the duck (Fig. 1A) having grabbed it 
by one of its hind feet (Fig. 1B). The duck struggled to escape the 
turtle and the turtle was unable to drown the duck due to the 
shallow water (ca. 0.5 m depth) in a manner similar to previous 
reports (Alexander 1921, op. cit.; Igl and Peterson 2010, op. cit.). 
This struggle continued for approximately one hour as the duck 
seemed to become continuously weaker, likely due to exhaustion 
from this struggle. At this point, the turtle released its hold on 
the duck’s foot, and although the duck appeared to have an 
opportunity to escape, it did not. The turtle then moved to the 
anterior end of the duck and grabbed the body by the neck, 
tearing portions of the duck’s skin (Fig. 1C). The duck’s head was 

then pulled underwater and it appeared dead shortly afterwards. 
The entire event lasted approximately 70 min. An adult Painted 
Turtle (Chrysemys picta) was observed in close proximity (Fig. 
1B) during the predation event, however, it was not observed to 
bite or interact with the Northern Shoveler.

We thank J. Farkas and C. Siler for helpful comments on this 
note. Photos of this event have been deposited at HerpMapper 
(HM 167422).

DREW R. DAVIS, Department of Biology, University of South Dakota, 
414 East Clark Street, Vermillion, South Dakota 57069, USA (e-mail: drew.

Fig. 1. An adult Snapping Turtle (Chelydra serpentina) attacking and 
killing an adult male Northern Shoveler (Anas clypeata) on Farm 
Island, Hughes County, South Dakota, USA. Photographs show the 
Snapping Turtle’s (A) initial attack of the Northern Shoveler, (B) 
grasping and holding the Northern Shoveler’s foot, and (C) finally 
grasping the Northern Shoveler’s neck. 
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davis@usd.edu); DOUG C. BACKLUND, PO Box 1057, Pierre, South Dakota 
57501, USA (e-mail: dougback@wildphotosphotography.com). 

CLEMMYS GUTTATA (Spotted Turtle). FIRE SCARRING. On 20 
April 2016 we encountered an adult male Clemmys guttata in 
Lucas County, Harding Township, Ohio, USA, with shell scarring 
consistent with that received by terrestrial turtles in prescribed 
fires (Fig. 1). Blanching or loss of scutes, loss of inter-scute su-
tures, and subsequent remodeling or distortion of underlying 
bone are typical characteristics of fire scars (Dodd et al. 1997 
Herpetol. Nat. Hist. 5:66–72). This animal had a carapace length 
of 95.8 mm and a mass of 150 g, and was subsequently recap-
tured on 8 May 2016. Other than the shell-scarring, the turtle 
appeared in good health and showed no other effects of fire ex-
posure. This turtle had originally been marked on 25 March 2007 
and was injury-free at the time with a carapace length of 85.8 mm 
and mass of 104 g (H. Harms, Bowling Green State University, 
pers. comm.). The two management areas where this animal was 
caught were burned in Fall of 2011 and 2015 for one unit, and fall 
2012 and 2014 for the other. The position and extent of the scar-
ring is consistent with the individual attempting to conceal itself 
in loose grass (MDC, pers. obs.) as a fire passed over. The area 
where the turtle was found had recently been burned; however, 
healing of the shell suggested the scarring was most likely from a 
previous year’s burn. 

Fire injuries are commonly reported among terrestrial turtles 
(Dodd et al., op. cit.; Howey and Roosenberg 2013. Northeast Nat. 
20:493–497), but there are fewer accounts of fire injury in semi-
aquatic or aquatic turtles. Loss of carapacial scutes in terrestrial 
turtles can lead to an inability to regulate water loss (Rose 1969. 
Southwest. Nat. 14:67–72) and cause them to seek out mesic or 
hydric refugia (Gibson 2009. M.S. Thesis, Purdue University, Ft. 
Wayne, Indiana. 140 pp.). Mitchell et al. (2005. Herpetol. Rev. 
26:169) reported fire scarring in aquatic turtles, but in general 
it has been assumed that aquatic habitats protect herpetofauna 
from the effects of fire (Russell et al. 1999. Wildl. Soc. Bull. 27:374–
384). These habitats may also aid fire-scarred turtles in regulating 
water loss following scute removal. 

Given the status of C. guttata (www.iucnredlist.org; 21 Oct 
2016), and the frequency with which their habitats are burned, 

this observation merits further investigation to elucidate the 
effects prescribed fires may have on C. guttata populations.

We acknowledge Hillary Harms for the initial work gathering 
morphometric data and marking, and for her cooperation 
identifying the individual reported here. 

MATTHEW D. CROSS (e-mail: matt.cross@Toledozoo.org) and KENT 
BEKKER, Toledo Zoo, Toledo, Ohio 43614, USA (e-mail: kent.bekker@To-
ledozoo.org).

GLYPTEMYS INSCULPTA (Wood Turtle). LONG-TERM SPERM 
STORAGE. One of the presumed adaptive functions of sperm 
storage in chelonians is the ability of females to continue 
successful reproduction when males are not available. However, 
this function is limited by the longevity of stored sperm. Long-
term sperm storage has been demonstrated for only a few turtle 
species, including Eastern Box Turtles (Terrapene carolina) 
(Ewing 1943. Copeia 1943:112–114) and Diamond-backed 
Terrapins (Malaclemys terrapin) (Barney 1922. Bull. U.S. Fish. 
Bur. 38:91–111), which were able to store sperm and produce 
viable offspring for up to four years after the last copulation. We 
report here successful reproduction by two Glyptemys insculpta 
in a semi-captive outdoor public educational facility at least two 
years after all males were removed. A group of 8 female and 4 
male G. insculpta of unknown provenance was maintained in 
this facility until fall 2013, when the males were removed. Five 
clutches collected in June 2013 (before males were removed) 
all produced hatchlings. Two more clutches were collected 
in 2016, one on 15 June and the other on 16 June, containing 
10 and 8 eggs respectively. These were incubated in the lab at 
28°C. Eight hatchlings hatched from the eggs, ca. 8 August, five 
from one clutch and three from the other. One hatchling died 
approximately four weeks after hatching on 12 September 2016. 

MIRANDA FIGUERAS (e-mail: miranda.p.figueras@hofstra.edu) and 
RUSSELL L. BURKE, Department of Biology, Hofstra University, Hemp-
stead, New York 11549, USA (e-mail: biorlb@hofstra.edu)

GRAPTEMYS GEOGRAPHICA (Northern Map Turtle). 
COLONIZATION. Graptemys geographica occupies rivers and 
lakes of the upper midwestern United States and Canada, with a 
contiguous range extending from the St. Lawrence drainage and 
the Great Lakes southward into Arkansas and Alabama (Conant 
and Collins 1991. A Field Guide to the Reptiles and Amphibians 

Fig. 1. Fire scarring on the carapace of a male Clemmys guttata. 

Fig. 1. Graptemys geographica captured in the Delaware and Raritan 
Canal, Somerset County, New Jersey, 11 April 2010. 
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of Eastern and Central North America. Houghton Mifflin Co., 
Boston, Massachusetts. 450 pp.; Ernst and Lovich 2009. Turtles of 
the United States and Canada, 2nd ed. Johns Hopkins University 
Press, Baltimore, Maryland. 827 pp.). However, isolated 
populations in the northeastern states of New York (Hudson 
River; Bishop 1921. Copeia 111:80–81; Kiviat and Buso 1977. 
Herpetol. Rev. 8:84), Maryland (Susquehanna River; Harris 1969. 
Bull. Maryland Herpetol. Soc. 5:97–16), Pennsylvania (McCoy 
1982. Amphibians and Reptiles in Pennsylvania. Carnegie Mus. 
Nat. Hist. Spec. Publ. 6:1–91), and New Jersey (Delaware River; 
Arndt and Potter 1973. J. Herpetol. 7:375–377; Behler et al. 2004. 
Herpetol. Rev. 35:186) have been recognized for some time. We 
herein report on the occurrence of G. geographica in the Raritan 
River and adjacent Delaware and Raritan (D&R) Canal, Somerset 
Co., New Jersey, and propose a possible explanation for this 
presumed range extension. 

Individuals of G. geographica were first observed by J. R. 
Angley in 2007 in the D&R Canal from the State Park Towpath 
Trail, Somerset Co., New Jersey, and the first photo voucher 
was obtained 11 April 2010 (Fig. 1) via capture by J. R. Angley, 
Brian Zarate, James D. Angley, and Ryan D. Angley at this same 
location (40.52915°N, 74.58143°W). This record was verified by 
Peter V. Lindeman, Edinboro University of Pennsylvania, and 
a photo voucher was deposited with the New Jersey Fish and 
Wildlife Nongame and Endangered Species Program (Graptemys 
geographica Ref #1). 

 On 23 May 2016, we observed numerous G. geographica 
basking with Pseudemys rubriventris (Northern Red-bellied 
Cooter) in the D&R Canal (Fig. 2; 40.55751°N, 74.53741°W) and 
one juvenile was hand-captured there (Fig. 3). G. geographica 
were also observed basking in the adjacent Raritan River 
(Fig. 4; 40.55861°N, 74.53381°W) on 23 May 2016. The nearest 
documented occurrences of G. geographica are in the Delaware 
River, near Pt. Pleasant (Arndt and Potter 1973), as well as 40 
km N of Pt. Pleasant, in the Delaware River National Recreation 
Area (Behler et al., op. cit.). The D&R canal parallels the Delaware 
River at Point Pleasant, traverses eastward across New Jersey 
approximately 64 km, and meets the Raritan River at South Bound 
Brook, where we have observed G. geographica. We suggest that 
G. geographica in the D&R Canal have dispersed most recently 
from the previously documented occurrences in the Delaware 

River. Furthermore, we suggest that other isolated northeastern 
populations of G. geographica might also represent recent, post-
colonial America range extensions as a result of navigation canals 
built in the early 1800s (https://people.hofstra.edu/geotrans/
eng/ch2en/conc2en/map_american_canals_19th.html). Arndt 
and Potter (op. cit.) briefly entertained, but discounted that G. 
geographica might have traversed from the Susquehanna River 
via the Chesapeake and Delaware Canal (C&D Canal, 1829–
present), instead suggesting a direct human (i.e., pet trade) 
introduction. The C&D Canal would require Graptemys to 
traverse tidal habitats, but we think that canal introduction is 
still a likely scenario, perhaps via the Union Canal (1828–1881), 
which also connected the Susquehanna to the Delaware near 
Philadelphia. Similarly, Bishop (op. cit.) mentioned, but also 
discounted the possibility that G. geographica in the lower 

Fig. 2. Graptemys geographica and Pseudemys rubriventris basking 
together in the Delaware and Raritan Canal, Somerset County, New 
Jersey, 23 May 2016.

Fig. 3. A juvenile Graptemys geographica (head, plastron, carapace) 
captured in the Delaware and Raritan Canal, Somerset County, New 
Jersey, 23 May 2016. 
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Hudson River arrived via the Erie Canal (1825–present), 
which traverses New York and connects the Hudson River to 
the Great Lakes. However, Kiviat and Buso (op. cit.) suggested 
the Champlain Canal (1823–present), which connects the St. 
Lawrence to the Hudson, as a dispersal route. We speculate that 
the Susquehanna River population of Graptemys might also be 
introduced via human-made canals, as the Chenango Canal 
(1834–1878) connected the Susquehanna River to the Erie 
Canal near Utica, New York and thus the Great Lakes. Graptemys 
geographica was not recognized from eastern Pennsylvania in 
an early book of turtles of the state (Surface 1908. Bull. Div. Zool. 
Dept. Agricult. 6:107–195), but in 1817 LeSueur collected the 
type specimen from near Erie, Pennsylvania (Lindeman 2009. 
Chelon. Conserv. Biol. 8:95–98) indicating that G. geographica 
was native to the Great Lakes before the canal construction 
heyday.

 We suggest that the discoveries of G. geographica in the 
northeastern rivers mentioned could represent progressive 
chronological colonizations that have been in motion since 
the early 1800s. In an age where turtle species and populations 
are declining and becoming increasingly imperiled, it is 
noteworthy that this species is able to colonize new habitats 
by making use of human modification of the landscape, where 
so many other species find our actions more likely to fragment 
and isolate their ranges. Genetic sampling of the populations 
discussed above, as well as throughout the main contiguous 
species range, is suggested to further substantiate or refute our 
speculations here.

JAMES R. ANGLEY, 28 Southside Avenue, South River, New Jersey 
08882-2211, USA (e-mail: jangley1@verizon.net); KURT A. BUHLMANN, 
University of Georgia, Savannah River Ecology Laboratory, Aiken, South 
Carolina 29802, USA (e-mail: kbuhlmann@earthlink.net). 

GRAPTEMYS GEOGRAPHICA (Northern Map Turtle). EPI-
BIONT. Zebra and Quagga mussels (Dreissena polymorpha 
and D. bugensis, respectively) first invaded the Laurentian 
Great Lakes in the 1980s (Hebert 1989. Can. J. Fish. Aquat. Sci. 
46:1587–1591; May and Mardsen 1992. Can. J. Fish. Aquat. Sci. 
49:1501–1506). They transform from free-swimming larvae 
into sessile adults that attach to substrates via byssal threads 
(Mackie 1991. Hydrobiologia 219:251–268). Substrates used by 
adults may include the exoskeletons of invertebrates (mussels, 
Mackie op. cit.; crayfish, Brazner and Jensen 2000. Amer. Midl. 
Nat. 143:250–256). Here I report the first observations of Dreis-
sena spp. attaching to a vertebrate, Graptemys geographica.

During 4–12 May 2016, I captured G. geographica at Graveyard 
Pond in Presque Isle State Park, Erie, Pennsylvania, USA, using 
basking traps (designs of both MacCulloch and Gordon 1978. 
Herpetol. Rev. 9:133 and Lindeman 2014. Herpetol. Rev. 45:597–
600), fykenets (Vogt 1980. Copeia 1980:368–371), a dipnet, and 
opportunistic hand capture. Of 109 individuals I captured (not 
counting 12 recaptures within the nine-day trapping period), 17 
(16%) had between one and 165 Dreissena spp. attached to their 
carapaces (mean 25.4), generally in single large clusters but in 
some cases in multiple clusters (Fig. 1). Counts are minimum 
numbers because they do not include mussels that were 
dislodged by turtles being transferred from traps to bins and 
then climbing over one another before processing. The largest 
mussels on eight individual turtles that had 10 or more mussels 
ranged from 9.5 to 15.0 mm in length (mean 11.96 mm), but the 
great majority of mussels were < 5 mm in length. 

There was a tendency for smaller turtles to be more likely to 
have mussels, as the 17 turtles with mussels had significantly 
smaller midline plastron lengths (mean 101.5 mm, SE 7.63, range 
59–185 mm) than the 92 turtles that lacked mussels (mean 134.8 
mm, SE 5.08, range 67–231 mm; t-test for unequal variances, t

32
 

= −3.63, p = 0.001). Of 33 females that exceeded the minimum 
size of mature females in the population (169 mm in plastron 

Fig. 4. Graptemys geographica basking on a log in the Raritan River, 
Somerset County, New Jersey, 23 May 2016. 

Fig. 1. A) Adult male Graptemys geographica (74 mm plastron length) 
with 83 Dreissena spp. attached to its carapace. The largest mussel, 
toward the turtle’s anterior end, measured 15.0 mm in length. B) 
Juvenile female G. geographica (110 mm plastron length) with 165 
Dreissena spp. attached to its carapace. The largest mussel, toward 
the turtle’s anterior end, measured 13.1 mm in length.
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length; Ryan and Lindeman 2007. Amer. Midl. Nat. 158:49–59), 
only one was in the group with mussels, with just a single mussel. 
Eleven juvenile females made up the majority of the group that 
had mussels, however, and for turtles within the size range of 
mature males (66–116 mm plastron length; Lindeman, unpubl.), 
eight of 15 juvenile females (53%) had mussels, while only four 
of 47 mature males (9%) did, a highly significant difference in 
frequency (c2

1
 = 14.64, p = 0.0001).

The present reports are the first observations of mussel 
attachment on G. geographica at Presque Isle State Park, despite 
the fact that prior to 2016 I had registered 2385 total captures of 
1571 individuals in annual sampling between 1999 and 2015. 
Dreissena spp. settle into their attached adult phase in August 
or September (Mackie, op. cit.), so turtles were likely to have 
been colonized shortly before entering brumation in fall 2015. 
The early dates of sampling may have contributed in part to the 
observations I report, as sampling has generally been initiated 
later in the season. I have only trapped extensively in early May 
once prior to 2016, in 2007, when I captured 77 G. geographica in 
Graveyard Pond from 5–12 May with no observations of attached 
mussels. Given the large basking aggregations of G. geographica 
that occur at Graveyard Pond (photos in Lindeman 2013. The 
Map Turtle and Sawback Atlas: Ecology, Evolution, Distribution, 
and Conservation. University of Oklahoma Press, Norman. 460 
pp.), it seems likely that individuals climbing over one another 
on basking logs would dislodge mussels. Unfortunately, none of 
the 17 individuals with mussels were among my 12 recaptures, 
so there was no opportunity to observe mussel loss over time. On 
10 September 2016, I returned to Graveyard Pond and used 18× 
binoculars to observe a basking aggregation of 57 G. geographica, 
none of which had attached mussels visible. Similarly, on 6 
October 2016, none of 14 G. geographica observed basking at 
Graveyard Pond had attached mussels visible.

The commensalism reported here is of further interest 
because introduced Dreissena spp. have also become a main 
prey of adult G. geographica at Presque Isle and elsewhere, 
particularly of females, which attain much larger body sizes 
and have disproportionately large jaws (Lindeman 2006. Copeia 
2006:268–273; Bulté and Blouin-Demers 2008. Freshwater Biol. 
53:497–508). If attachment of mussels into the early active 
season is a commonplace occurrence, individuals feeding on 
the mussels attached to other turtles may contribute to the lack 
of observation of turtles with mussels later in the active season. 
Krawchuk et al. (1997. Can. Field-Nat. 111:328–330) observed 
Painted Turtles (Chrysemys picta) feeding on carapacial algae 
and leeches of Snapping Turtles (Chelydra serpentina), thus 
similar behavior is possible among G. geographica.

PETER V. LINDEMAN, Department of Biology and Health Services, 
126 Cooper Hall, Edinboro University of Pennsylvania, Edinboro, Pennsyl-
vania 16444, USA; e-mail plindeman@edinboro.edu.

KINOSTERNON ACUTUM (Tabasco Mud Turtle). 
ECTOPARASITISM AND RANGE EXTENSION. Kinosternon 
acutum is a small kinosternid turtle inhabiting small ponds, 
marshes, lakes, and streams in savanna habitats and forested 
regions in southern Mexico, Guatemala, and northern Belize 
(Iverson and Vogt 2011. In Rodin et al. [eds.], Conservation 
Biology of Freshwater Turtles and Tortoises: A Compilation 
Project of the IUCN/SSC Tortoise and Freshwater Turtle Specialist 
Group, pp. 062.1–062.6, Chelonian Research Monographs). It is 
considered Near Threatened by the IUCN Red List because of 
deforestation, drainage of marshlands, and local consumption 

in its restricted range. Although the ecology of K. acutum is fairly 
well documented (Iverson and Vogt, op. cit.), the parasitology of 
this species is obscure. Endo- and ectoparasites, such as leeches, 
are commonly observed in freshwater turtles (Aho 1990. In Esch 
et al. [eds.], Parasite Communities: Patterns and Processes, pp. 
157–196. Chapman and Hall, London). Leeches of the genera 
Placobdella have been well studied in Canada and the United 
States, yet records of Placobdella parasitizing freshwater turtles 
in Central America are lacking (López-Jimenez and Oceguera-
Figueroa 2009. J. Parasitol. 95:1356–1359). Here we report the 
first documentation of a placobdellid parasitizing a freshwater 
turtle, a K. acutum, in Belize.

On 29 July 2010 during a field excursion 13 km NE of Punta 
Gorda, Belize (16.14703°N, 88.77557°W), a K. acutum was 
observed with a large leech attached to the dorsal side of the 
neck. Closer observation revealed a second leech attached to the 
dorsal side of the tail. Leech specimens were removed from the 
turtle with tweezers, and preserved in a small vial of 70% ethanol. 
Upon thorough examination of the leeches after fixation, we 
found a newborn or juvenile leech attached to the ventral side 
of the largest leech. Placobdella species generally release from 
feeding on turtle hosts to reproduce, and will carry young to 
their first blood meal after birth (Graham et al. 1997. Biol. Bull. 
42:31–51). It is likely the small leech we found was hitch-hiking 
to feed on its first host. All three specimens were identified as 
Placobdella ringueleti (López-Jimenez and Oceguera-Figueroa, 
op. cit.). 

Placobdella ringueleti was first discovered in 1981 in Chiapas, 
Mexico but not formally described until 2009 (López-Jimenez 
and Oceguera-Figueroa, op. cit.). Since its first documentation, P. 
ringueleti has been found on the appendages of K. leucostomum, 
Dermatemys mawi, Rhinoclemmys annulata, and Staurotypus 
triporcatus in Mexico and Colombia (Garcés-Restrepo et al. 2013. 
Biota Neotrop. 13:74–79; López-Jimenez and Oceguera-Figueroa, 
op. cit.). To our knowledge, this is the first documentation of P. 
ringueleti in Belize, extending the host record and geographic 
range of P. ringueleti. Furthermore, our discovery of K. acutum 
at this site confirms the existence of this species in this part of 
southern Belize. Future population genetic studies of P. ringueleti 
are warranted as this species could provide cryptic information 
regarding its Near Threatened host, such as dispersal and host 
population genetic structure given that parasite DNA evolves 
faster than their hosts’ DNA (Whiteman and Parker 2005. Anim. 
Conserv. 8:175–181), possibly providing a useful tool for local 
conservation management. 

We thank Don Buth and Alejandro Oceguera-Figueroa for 
assisting us in the identification of the turtle and the leech. 

MARISA TELLEZ, Crocodile Research Coalition, Placencia, Stan Creek, 
Belize (e-mail: crocresearchcoalition@gmail.com); MASON GAMBLE, Ecol-
ogy and Evolutionary Biology, University of California, Los Angeles, Los An-
geles, California, USA (e-mail: masongambleucla@gmail.com); SAM ONTI-
VEROS, Boston University School of Medicine, Worcester, Massachusetts, 
USA (e-mail: Sam.Ontiveros@umassmemorial.org); MINH TRAN, School of 
Dentistry, University of California, Los Angeles, Los Angeles, California, USA 
(e-mail: tranminhdds@gmail.com).

KINOSTERNON FLAVESCENS (Yellow Mud Turtle). 
FEMALE GROWTH AND LONGEVITY. The record longevity 
of Kinosternon flavescens in captivity is only 10 years and 
4 months for an animal acquired as an adult (Slavens and 
Slavens 2000. Reptiles and Amphibians in Captivity: Breeding-
Longevity-Inventory. Slaveware, Seattle, Washington). Based 
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on counts of plastral annuli on initial capture and subsequent 
recaptures, Christiansen et al. (1996. Pigment Cell Res. 9:185–
190) estimated maximum longevity in this species at over 35 
years. We ran a mark-recapture study of turtles in Gimlet Lake 
on the Crescent Lake National Wildlife Refuge from 1981–2015, 
during which time we marked approximately 3321 Yellow 
Mud Turtles (ca. 22,705 recaptures). The age of each turtle was 
estimated on first capture by counting the number of plastral 
annuli on the abdominal scutes. We have verified that Yellow 
Mud Turtles in this population only deposit a single annulus 
each winter (Iverson 1991. Herpetologica 47:373–375; Iverson 
2001. Nebraskaland 79[4]:33), although in years of very low to 
no growth, some annuli cannot be identified as distinct from 
those of previous years. Turtles first captured as juveniles with 
distinct annuli and later recaptured at known ages permitted us 

to construct a detailed growth curve (Table 1). Numerous turtles 
first marked as subadults or adults in the early 1980s were still 
alive during the 2015 field season, which allowed us to estimate 
longevity in this species (Table 2). 

Our data demonstrate definitively that females commonly 
survive beyond 50 years, and given that at least ten females of 
153 that nested in 1981–1982 were still alive in 2015, it is likely 
that this species lives beyond 60 years. 

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

ASHLEY HEDRICK (e-mail: arhedri11@earlham.edu) and JOHN B. 
IVERSON, Department of Biology, Earlham College, Richmond, Indiana 
47374, USA (e-mail: (johni@earlham.edu).

PODOCNEMIS EXPANSA (Giant South American River Turtle). 
PREDATION. At 0900 h on 12 November 2015, three Black Cara-
cara (Dapterius ater) were on a nesting beach devouring fresh-
ly laid eggs while female Podocnemis expansa were covering 
their nests, in the 385,000-ha Rio Trombetas Biological Reserve 
(1.25°S, 56.83333°W; WGS 84) in the Municipality of Oriximiná, 
Pará State, Brazil. During the dry season, sand beaches are ex-
posed as the water level of the river recedes, providing nesting 
areas for P. expansa, P. unifilis, and P. sextuberculata. Numerous 
predators have been reported to prey on P. expansa eggs and 
hatchlings, including Black Vulture (Coragyps atratus), Turkey 
Vulture (Cathartes aura), Southern Caracara (Caracara plancus), 
Jabiru (Jabiru mycteria), Black Tegu (Tupinambis teguixin), South 
American Coati (Nasua nasua), and Crab-eating Fox (Cerdocyon 
thous) (Salera Junior et. al. 2009. Acta Amaz. 39:207–214). Recent-
ly, Black Agouti (Dasyprocta fuliginosa) were also shown to be 
predators of emerging hatchlings (Menezes et. al. 2016. Herpetol. 
Rev. 47:287). This is apparently the first record of Black Caracara 
predating eggs of P. expansa. 

table 1. Average carapace length (CL in mm) of known-aged female 
and unsexed juvenile Kinosternon flavescens from western Nebraska. 
Individual turtles may be included in several age classes depending 
on their capture history. 

Age N CL SD SE

1 235 22.0 1.1 0.07

2 901 35.9 4.0 0.13

3 804 44.5 5.8 0.21

4 527 49.3 6.0 0.26

5 437 54.5 6.7 0.32

6 360 58.2 8.6 0.45

7 383 62.1 9.5 0.48

8 450 68.2 11.3 0.53

9 454 73.6 11.4 0.53

10 423 81.2 10.5 0.51

11 303 85.2 9.0 0.52

12 338 88.6 8.0 0.43

13 387 91.5 6.5 0.33

14 333 93.3 5.7 0.31

15 254 95.0 4.8 0.30

16 277 96.3 4.8 0.29

17 250 97.1 4.5 0.28

18 239 98.2 4.2 0.27

19 268 98.2 4.2 0.26

20 217 98.6 4.3 0.29

21 149 99.3 4.3 0.36

22 132 100.2 4.4 0.38

23 137 100.3 4.4 0.38

24 128 100.6 4.1 0.36

25 85 101.0 3.1 0.34

26 86 101.7 3.4 0.36

27 86 101.4 4.1 0.44

28 75 102.4 3.5 0.40

29 71 102.8 3.1 0.37

30 64 102.7 3.9 0.49

31 37 102.0 3.7 0.61

32 25 102.4 3.4 0.68

33 30 104.6 2.7 0.49

34 32 103.7 3.4 0.60

35 23 105.0 2.6 0.55

table 2. Carapace length (mm) and estimated age (in number of 
winters) of long-term recaptures of female Kinosternon flavescens 
in western Nebraska. Ages at initial capture were estimated from 
counts of plastral annuli and represent the minimum ages. 

 First capture Last capture

 ID Year CL Age Year CL Age

 119F  1981 102.8 >20 2015 106.8 >54

 281F 1981 106.2 >20 2015 110.8 >54

  284F 1981 102.6 >20 2015 106.8 >54

 1288F 1981 103.4 >20 2015 108.1 >54

 579F 1982 105.5 >20 2015 113.7 >53

 84F 1981 103.5 >20 2014 104.6 >53

 137F 1981 107.2 >20 2014 110.9 >53

 93F 1981 101.5 >20 2013 109.7 >52

 370F 1981  93.6  17 2014 105.7  50

  728F 1981  99.6  16 2014 109.6  49

  192F 1981  89.6  12 2015 101.1  46

 1F 1986  87.2  14 2015  99.8  43

 287F 1982  87.4  10 2015 105.5  43

 289F 1981  98.9   9 2015 111.6  43

 919F 1982  90.0  10 2015 110.0  43

 393F 1982  81.3   9 2015  107.8  42

 497F 1982  73.5   8 2015 108.1  41
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FABIO ANDREW G. CUNHA (e-mail: fabioagcunha@gmail.com) and 
RICHARD C. VOGT, Chelonian Studies Center of Amazon, Biodiversity of 
Coordination, National Research Institute of the Amazon, Avenue Andre 
Araújo 2936, Manaus, Petropolis, Amazonas, Brazil, CEP. 69.067-375 (e-
mail: vogt@inpa.gov.br). 

PSEUDEMYS GORZUGI (Rio Grande Cooter). DURATION OF 
PROLAPSE. On 3 August 2015, during the course of a capture-
mark-recapture study of Pseudemys gorzugi in the Devil’s River, 
Val Verde County, Texas, USA, an immature male individual was 
captured by hand. A penile prolapse was observed in the speci-
men, involving considerable swelling and tissue necrosis (Fig. 
1A). The individual was measured (CL = 17.9 cm), weighed (W = 
790 g), and marked for individual identification using a Passive 
Integrated Transponder tag and by notching marginal scutes. 
Medical treatment of the prolapsed tissue was precluded by 
limitations imposed by field site isolation. The individual was re-
leased immediately after capture and subsequently recaptured 
during a sampling occasion on 6 May 2016. The extent of the pro-
lapse, swelling, tissue necrosis, and insensitivity had increased 
(Fig. 1B). The turtle had endured this condition for nearly nine 

months with only a marginal decrease (2.5%) in its weight (W = 
770 g), implying that there was little or no impact on excretory 
function. Prolapses are often documented in captive turtles (Nis-
bet et al. 2011. Kafkas Univ. Vet. Fak. Derg. 17:151–153) but are 
less often observed in wild populations. This report documents 
a long-term prolapse condition in a wild turtle and the resiliency 
of this turtle to a potentially serious idiopathic condition. Al-
though spontaneous resolution of prolapses have been observed 
in the wild, such as for amphibians (Philott and Young 2009. Dis. 
Aquat. Org. 86:77–80), in this individual the amount of prolapsed 
tissue had increased by the second observation. However, the 
modest decrease in body weight suggests that the prolapse did 
not have overt deleterious impacts on overall health of the turtle, 
but is likely to negatively affect future reproductive success. All 
work was conducted under a Scientific Permit for Research (SPR-
0102-191) issued to Michael R. J. Forstner by the Texas Parks and 
Wildlife Department.

SHASHWAT SIRSI (e-mail: s_s477@txstate.edu), ANDREW R. 
MacLAREN, and DANIEL H. FOLEY III, Sul Ross State University - Rio 
Grande College, 205 Wildcat Drive, Del Rio, Texas 78840, USA; MICHAEL 
R. J. FORSTNER, Department of Biology, Texas State University, 601 
University Drive, San Marcos, Texas 78666, USA

PSEUDEMYS GORZUGI (Rio Grande Cooter). LONG DISTANCE 
DISPERSAL. During the course of a capture-mark-recapture 
study of Pseudemys gorzugi in the Devil’s River, Val Verde County, 
Texas, USA, a large female (CL = 291 mm, W = 3130 g) was hand-
captured. Subsequently this individual was equipped with a 
GPS-enabled VHF transmitter as a portion of a long-term inves-
tigation into multi-year movement patterns. The animal was re-
leased with transmitter attached (MacLaren et al. 2017. Herpetol. 
Rev. 48:50–54) on 3 August 2015. We failed to detect this animal via 
manual telemetric tracking from canoes after 17 October 2015. In 
an effort to search for this animal across a greater distance we 
conducted telemetry surveys from a small fixed wing aircraft 
(Cessna 182) traveling slowly (> 90 kmh) at low altitudes above 
the river, which revealed that the animal had moved significantly 
downstream. The turtle was ultimately recaptured 25 July 2016 
beyond the confluence of the Devils River and Lake Amistad, an 
impoundment of the Rio Grande River and its northern tributar-
ies. Data gathered from the transmitter allowed us to pinpoint 
exactly when this turtle began her downstream movements, and 
when she arrived at Lake Amistad. This turtle traveled 35.5 km 
downstream over a net duration of 33 days, at an approximate 
rate of 1.08 km/day, departing from the Dolan Falls preserve on 
12 March 2016, arriving at the confluence on 14 April 2016. A 
similar study carried out on P. nelsoni (Florida Red-Bellied Tur-
tle) resulted in the documentation of movements no greater than 
1.0 km (Kramer 1995. Copeia 1995:883–890). Comparable daily 
movement rates have been observed in P. concinna suwanniensis 
(1.5 km/day), however total movements were appreciably low-
er (Kornilev et al. 2010. Chelon. Conserv. Biol. 9:196–204). This 
note documents the furthest observed movement of P. gorzugi, 
and may also be the longest movement of any individual North 
American freshwater turtle. It might also explain the remarkable 
genetic similarity found among turtles from widely separated lo-
cations (Bailey et al. 2008. Southwest. Nat. 53:406–411).
 All work was conducted under Scientific Research Permit 
Nos. SPR-0615-085 and SPR-0102-191 issued by the Texas Parks 
and Wildlife Department to Dan H. Foley and Michael R. J. Forst-
ner, respectively, as well as Sul Ross State University (SRSU) IA-
CUC approval number 2015-004.

Fig. 1. A) An immature Pseudemys gorzugi male captured in the 
Devil’s River, Val Verde County, Texas, USA, on 3 August 2015 dem-
onstrating a penile prolapse. Prolapsed tissue shows considerable 
swelling and some degree of necrosis indicated by black patches. B) 
The same male recaptured on 6 May 2016. This second observation 
of the individual showed that the extent of prolapsed tissue, swell-
ing, and necrosis had increased, while a modest (2.5%) decrease in 
weight was recorded. 



Herpetological Review 48(1), 2017

NATURAL HISTORY NOTES     181

 ANDREW R. MacLAREN (e-mail: arm107@txstate.edu), SHASHWAT 
SIRSI, and DANIEL H. FOLEY III, Sul Ross State University - Rio Grande 
College, 205 Wildcat Drive, Del Rio, Texas 78840, USA; MICHAEL R. J. 
FORSTNER, Department of Biology, Texas State University, 601 University 
Drive, San Marcos, Texas 78666, USA.

TERRAPENE CAROLINA (Eastern Box Turtle). SHELL DEFOR-
MITY. The shell of Terrapene carolina is characteristically longer 
than wide (Ernst and Lovich 2009. Turtles of the United States 
and Canada, 2nd Ed. Johns Hopkins University Press, Baltimore, 
Maryland. 827 pp.). Smith (1961. Amphibian and Reptiles of Il-
linois. Illinois Natural History Survey Bulletin 28:1–298) provided 
proportional dimensions for shells of adult T. carolina. He calcu-
lated the mean carapace width to carapace length (CW/CL) ratio 
as 85% and the mean carapace height to carapace length (CH/
CL) ratio as 48.7%. Here, I provide a description of a T. carolina 
having shell dimensions that vary considerably from those cal-
culated by Smith (1961, op. cit.) and that exhibits additional shell 
deformities.

On 16 July 2014, I encountered a T. carolina in an oak (Quercus 
spp.)-hickory (Carya spp.) forest in rural Cobden, Union 
County, Illinois, USA. I photographed the turtle and measured 
shell dimensions using calipers. The turtle’s carapace was 
uncharacteristically wider (8.8 cm) than long (8.1 cm), yielding 
a CW/CL ratio of 109.1%. The carapace was also atypically taller 
(6.2 cm) relative to length, yielding a CH/CL ratio of 76.5%. The 
carapace was indented on the lower right side below the junction 
of the first and second pleural scutes and exhibited scoliosis as 
evidenced by curvature in the vertebral keel to the right of the 
second vertebral scute and misalignment at the junction of the 
third and fourth vertebral scutes (Fig. 1). The plastral midline was 
bent posteriorly to the right at the femoral scutes and anteriorly 
to the right at the humeral scutes. Consequently, the left femoral 
and humeral scutes were much larger than the right femoral and 
humeral scutes (Fig. 2).

Reports of shell malformations in T. carolina are infrequent 
and differ from those I report here (Knoll 1935. Copeia 1935:100; 
Lynn 1937. Am. Nat. 71:421–426; Mitchell and Georgel 2004. 

Catesbeiana 24:75–76). With the exception of proportional 
carapace dimensions, the deformities I describe are similar to 
those observed in aquatic turtles by Lynn and Ullrich (1950. 
Copeia 1950:253–162), who produced similar deformities in 
aquatic turtles by partially desiccating eggs between the 35th and 
50th day of incubation.

I thank Joseph Mitchell for providing a reference and editorial 
comments.

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

TERRAPENE CAROLINA CAROLINA (Eastern Box Turtle) and 
CLEMMYS GUTTATA (Spotted Turtle). INTERSPECIFIC INTER-
ACTION. Most documented observations of interspecific interac-
tions for turtles in the wild involve either mating encounters be-
tween males and females of closely related species, or competitive 
interactions for limited resources such as basking sites, refuge, or 
food (Lindeman 1999. J. Herpetol. 33:214–219; Radzio et al. 2009. 
Herpetol. Rev. 40:217). On 18 July 2016, during a radiotelemetry 
study in Scotland County, North Carolina, USA, we observed a 
same-sex aggressive interaction between a male Terrapene caro-
lina carolina (carapace length 151.1 mm, mass 560 g) and a male 
Clemmys guttata (carapace length 110.3 mm, mass 165 g). The in-
teraction occurred in a terrestrial mixed hardwood and pine forest 
at 25°C, 100% relative humidity, and no rainfall at 0733 h (Fig. 1). 
We observed the T. c. carolina repeatedly chase, mount, and bite 
the head and limbs of the C. guttata over a period of approximately 
ten minutes while the C. guttata attempted to flee. The T. c. caro-
lina also attempted to flip the C. guttata on its back by nudging 
its head under the C. guttata plastron and lifting, but was unsuc-
cessful in doing so. Same-sex intraspecific aggressive interac-
tions are occasionally reported from captive environments, with 

Fig. 1. Carapace of Terrapene carolina exhibiting minor scoliosis.

Fig. 2. Carapace of Terrapene carolina exhibiting plastron curvature.
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fewer examples from the wild (Rodriguez and Liu 2016. J. Ethol. 
34:133–137), but to our knowledge this is the first report of a same-
sex interspecific interaction involving T. c. carolina and C. guttata. 
Because this interaction occurred in the wild where these two spe-
cies are naturally sympatric, this aggressive behavior could not 
have been triggered by either species experiencing unnatural or 
novel environmental conditions (e.g., captivity, recent introduc-
tions), nor is it likely to be the result of competition over limited re-
sources (e.g., food, shelter, or basking sites). Instead, the behavior 
of the aggressor (T. c. carolina) was similar to both courtship and 
same-sex intraspecific interactions that we have observed at this 
site, as well as to descriptions of such behaviors in the literature 
(Evans 1953. Herpetologica 9:189–192; Grace 2000. Herpetol. Rev. 
31:43–44). We suggest this behavior is most likely a case of mis-
taken species identity, and highlights the need for further research 
on conspecific recognition mechanisms used by T. c. carolina and 
turtles in general.

JOHN H. ROE (e-mail: john.roe@uncp.edu) and JOSEPH P. NACY, De-
partment of Biology, University of North Carolina Pembroke, Pembroke, 
North Carolina 28372, USA.

CROCODYLIA — CROCODILIANS

CAIMAN LATIROSTRIS (Broad-snouted Caiman). DIET AND 
FEEDING BEHAVIOR. Among the South American crocodilians, 
Caiman latirostris has a predominantly coastal distribution, oc-
cupying a wide longitudinal range from 6°S in the northwest of 
Brazil to 34°S in the northwest of Argentina and Uruguay; there it 
occupies rivers, marshes, mangroves and human-impacted areas 
(Brazaitis 1973. Zoologica 58:59–101). Like other crocodilians, it 
has an important role in the food webs of aquatic and terrestrial 
ecosystems, preying upon a variety of species (Borteiro et al. 2009. 
Stud. Neotrop. Fauna 44:31–36).

At 1810 h on 23 April, during the development of a bird study, 
an individual C. latirostris (SVL = ~100 cm) was observed in a 
mangrove in the island portion of the city of Cananéia (24.9887°S, 
47.9132°W; WGS 84) in the state of São Paulo, on the southeastern 
coast of Brazil. The caiman was attempting to consume a female 
Green Kingfisher (Chloroceryle americana) that had been captured 
in a mist-net (Fig. 1A), and may have released the bird due to our 
approach. The mist-net (6 m × 3 m) had been set up inside the 
mangrove (Fig. 1B) at a height of 20 cm above the maximum tide 
height to prevent captured birds from contacting the water. Water 

depth at the time of the attempted predation was 50 cm. Based 
on remains found in the mist-net (jaw and feathers), the bird was 
caught in the net at a height of 90 cm above water, which leads us 
to believe that the C. latirostris had to lunge out of the water to 
prey upon the bird (Fig. 2). 

Our observation enhances the behavioral repertoire of 
C. latirostris, reinforcing the fact that the species has been 
characterized as an opportunistic predator, taking advantage of 
a food source of easy access, as occurs with nesting waterbirds, 
where it is common to find crocodilians preying upon the chicks 
that fall into the water (Nell and Frederick 2015. Wetlands 35:723–
732). The behavior of lunging out of water to capture prey has 
been documented in other species of crocodilians such as Caiman 
crocodylus, Melanosuchus niger, and Crocodylus porosus (Marioni 
et al. 2008. J. Herpetol. 42:768–772; Grigg and Kirshner. 2015. 
Biology and Evolution of Crocodylians. Comstock Publishing 
Associates, Cornell University Press, Ithaca, New York. 649 pp.). 
The present observation differed from others, however, in that 
the caiman took advantage of the human interference in the 
environment.

HENRIQUE CHUPIL (e-mail: hchupil@gmail.com) and EMYGDIO 
LEITE DE ARAUJO MONTEIRO-FILHO, Programa de Pós Graduação em 
Zoologia, Universidade Federal do Paraná, Centro Politécnico, Caixa Postal 
1901, Curitiba, PR, Brazil CEP 81.530-900 and Instituto de Pesquisas Canan-
éia, Rua Tristão Lobo, 199, Cananéia, SP, Brazil CEP 11.990-000 (e-mail: 
elamf@ufpr.br).

SQUAMATA — LIZARDS

AMEIVULA OCELLIFERA (Spix’s Whiptail). PARASITES. 
Ameivula ocellifera, formerly Cnemidophorus ocellifera, is a 
whiptail lizard occurring throughout open formations in South 
America, including Bolivia, Paraguay, Argentina, and Brazil 
(Harvey et al. 2012. Zootaxa 3459:1–156), where it occurs in biomes 

Fig. 1. Male Terrapene c. carolina attacking male Clemmys guttata.

Fig. 1. A) Remains of a Green Kingfisher (Chloroceryle americana) 
caught in the mist-net and killed by a Caiman latirostris. B) Habitat 
where the predation attempt occurred.

Fig. 2. Re-creation of the predation attempt on the kingfisher by the 
Caiman latirostris: (A) approach, and (B) lunge to capture prey.
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as diverse as the Cerrado, the northeastern Caatinga, and in the 
coastal “restinga” of the Atlantic Forest (Vitt 1983. Copeia 1983:359–
366; Mesquita and Colli 2003. Copeia 2003:285–298; Santana et 
al. 2010. Braz. J. Biol. 70: 409–416). As in many lizard species, the 
diversity of endoparasites that infect A. ocellifera remains poorly 
known, with most of the existing reports concerning nematodes 
(e.g., Ribas et al. 1995. Ciênc. Cult. 47:88–91; Dias et al. 2005. 
Herpetol. J. 15:133–137; Ávila et al. 2012. Comp. Parasitol. 79:56–
63; Brito et al. 2014. Parasitol. Res. 113:1163–1169) or cestodes 
(e.g., Brito et al. 2014, op. cit.). All of these previous studies applied 
traditional microscopic techniques to identify the parasites, 
although the use of molecular methods has been more widely used 
in recent years for this purpose (Beck et al. 2009. Int. J. Parasitol. 
39:175–189). Such tools are particularly valuable regarding less 
common parasites or groups that occur at low parasitemia levels. 
Here we report the first discovery of Proteromonas, an intestinal 
protozoan parasite, in A. ocellifera.

Proteromonas is a genus of biflagellate commensal parasites 
that usually infect the large intestine of its hosts, without causing 
either pathologic effects or clinical disease (Mitchell 2007. In 
Baker [ed.], Flynn’s Parasites of Laboratory Animals: Parasites 
of Amphibians, pp. 117–175. Blackwell Publishing, Oxford). 
Species from the genus were recorded infecting snakes (e.g. P. 
lacertaeviridis, Telford Jr. and Bursey 2003. Comp. Parasitol. 70:172–
181), rodents (e.g., P. brevifilia), amphibians (e.g., P. longifila), and 
pond turtles (e.g., P. regnardi) (Mitchell 2007, op. cit.). Although 
various species have been described from lizards (e.g. P. kakatiyae; 
P. warangalensis, Rao et al. 1978. Acta Protozool. 17:1–7; P. grassei, 
Saratchandra and Narasimhamurti 1980. Proc. Indian Acad. Sci. 
89:293–295), many recent studies consider that P. lacertaeviridis 
has a worldwide reptile host range, and that it is doubtful if the 
other species described from lizards are distinct (Hoff et al. 1984. 
Diseases of Amphibians and Reptiles. Plenum Press, New York. 784 
pp.). However, there is minimal information from the Americas 
for these parasites, and studies are limited to North and Central 
America (e.g., Zimmerman and Brown 1952. Proc. Oklahoma Acad. 
Sci. 33:103–111; Telford Jr. and Bursey 2003, op. cit.). Consequently, 
to the best of our knowledge, currently there are no records of 
South American lizards infected by Proteromonas spp. 

Lizards were collected during fieldwork for a doctoral study 
(Licence #39967-1, permitted by the “Instituto Chico Mendes de 
Conservação da Biodiversidade – ICMBio), in May 2014, at Aracati 
municipality (4.3342°S, 37.4611°W; WGS 84), littoral zone of Ceará 
state, northeast Brazil. We extracted DNA samples from tail tissue, 
and performed the extractions using standard High Salt methods 
(Sambrook et al. 1989. Molecular Cloning: a Laboratory Manual. 
Cold Spring Harbor Press, Cold Spring Harbor, New York. 545 pp.). 
The PCR reactions were performed using the primers HepF300 
and HepR900, which target part of the 18S rRNA gene (Ujvari et 
al. 2004. J. Parasitol. 90:670–672). These primers were designed to 
amplify apicomplexan blood parasites of the genus Hepatozoon, 
but also amplify other protozoan parasites and even fungus from 
tissue samples (Maia et al. 2012. Acta Parasitol. 57:337–341). The 
PCR cycling consisted of 94°C for 30 seconds, followed by 60°C 
for 30 seconds and 72°C for 1 minute, in a total of 35 cycles (more 
details in Harris et al. 2011. J. Parasitol. 97:106–110). With each 
reaction we ran positive and negative controls. PCR products 
were separated on 2% agarose gels, stained with gel red, and 
visualized using a UV-transiluminator. Purified PCR products 
were sequenced in both directions. 

From 44 individuals analyzed, none of the samples were 
positive for Hepatozoon. However, one adult male (SVL: 77.17 

mm, deposited in the Coleção Herpetológica da Universidade 
Federal do Ceará – CHUFC L5516) was infected by an 
apparent Proteromonas. The sequence was 525 base pairs long 
(deposited in GenBank). Comparison with available data 
from GenBank showed a 99% similarity with an unidentified 
Proteromonas from the snake Eirenis modestus from Turkey 
(Tomé et al. 2014. Syst. Parasitol. 87:249–258), although with 
only 48% coverage. Similarity of 98% across the whole region 
was found with Proteromonas from tissue samples of the lizards 
Acanthodactylus erythruus (Spain) and Pristurus carteri (Oman, 
both from Maia et al. 2012, op. cit.).

As the occurrence of Proteromonas is expected in the 
large intestine, Maia et al. (2012, op. cit.) hypothesized that 
parasites present in the feces could contaminate the skin of the 
tail tip, since lizards often defecate when handled. In most of 
the literature Proteromonas is considered a purely intestinal 
parasite, although it has also been recorded from the blood 
of Dice Snakes, Natrix tessellata (Vakker 1970. Parasite Fauna 
of Reptiles of South Kazakhstan and its Role in Circulation 
of Some Helminths of Man and Animals–Autosynopsis of 
Ph.D. Dissertation in Biology, Alma-Ata [in Russian]). This, 
together with these recent findings from tissue samples, 
suggests an alternative hypothesis that the trophic stages may 
be able to invade tissues. Undoubtedly, the manner in which 
the Proteromonas organisms infect reptiles requires further 
investigation. Further data are also needed regarding its 
prevalence and infection dynamics within other A. ocellifera 
populations, as well as other reptiles in South America. Finally, 
the 18S rRNA fragment amplified is too slow evolving to be very 
useful to interpret the diversity between specimens. The use 
of faster evolving markers may be helpful in disentangling the 
systematics of this parasite group. 

Our record reinforces the value of using molecular 
techniques to investigate the diversity of endoparasites, 
especially in uncommon species. Additionally, it opens a new 
avenue of investigation regarding parasite diversity in South 
American lizards.

DJAN ZANCHI-SILVA (e-mail: djanzanchi@gmail.com), MARIA JU-
LIANA BORGES-LEITE (e-mail: jborgesleite@gmail.com), and DIVA MA-
RIA BORGES-NOJOSA, Núcleo Regional de Ofiologia da Universidade 
Federal do Ceará (NUROF-UFC), Campus do Pici, Centro de Ciências, Bloco 
905, Pici, CEP 60.455-760, Fortaleza, Ceará, Brazil (e-mail: dmbnojosa@ya-
hoo.com.br); DAVID JAMES HARRIS, CIBIO, Centro de Investigação em 
Biodiversidade e Recursos Genéticos, Campus Agrário de Vairão, 4485-
661 Vairão, Portugal (e-mail: james@cibio.up.pt).

ANOLIS EQUESTRIS (Cuban Knight Anole). PREY. Anolis 
equestris is native to Cuba and was introduced to Florida, USA 
(Meshaka et. al. 2004. The Exotic Amphibians and Reptiles of 
Florida. Krieger Publishing Co., Malabar, Florida. 166 pp.). This 
species is considered an opportunistic omnivore and is known 
to consume fruits, seeds, insects, and small vertebrates (Mesha-
ka et al. 2004, op. cit.; Camposano et al. 2008. Iguana 15:212–
219). Anolis equestris is primarily arboreal and diurnal, tending 
to perch on tree trunks from mid-morning to late afternoon 
(Meshaka et al. 2004, op. cit.). This species has been observed 
consuming lizards of other exotic species in southern Florida, 
including those with which it lacks a coevolutionary history, 
such as A. distichus (Stroud 2013. Herpetol. Rev. 44:661) and 
Hemidactylus garnotii (Meshaka et al. 2004, op. cit.).

Hemidactylus mabouia (the Tropical House Gecko or Wood 
Slave) is native to Africa and has been introduced to many 



Herpetological Review 48(1), 2017

184    NATURAL HISTORY NOTES

locations, including southern Florida, USA (Meshaka et al. 
2004, op. cit.). Hemidactylus mabouia occupies edificarian and 
arboreal habitats and is abundant and widely distributed in 
southern Florida (Krysko and Daniels 2005. Carib. J. Sci. 41:28–
36). While this species is primarily nocturnal, it is occasionally 
observed basking during the day (Meshaka et al. 2004, op. cit.). 
An A. equestris has been observed with a gecko identified as H. 
mabouia in its mouth (Nicholson and Richards 1999. Anolis 
Newsletter V:95–98). However, consumption was not confirmed, 
and Hemidactylus geckos are difficult to identify without a 
specimen in hand (Krysko and Daniels 2005, op. cit.). Here we 
report a predation event of A. equestris on H. mabouia.

On 18 September 2016 at approximately 1100 h, we observed 
an adult A. equestris completely consume a lizard while perched 
at a height of ~2 m on a Gumbo Limbo (Bursera simaruba) tree 
in a remnant forest patch at the Montgomery Botanical Center 
(25.660°N, 80.283°W; WGS 84). A brief pursuit of the A. equestris 
induced it to regurgitate its prey item, which we collected and 
identified as H. mabouia (Krysko and Daniels 2005, op. cit.). 
The body of the H. mabouia showed evidence of trauma from 
multiple bites and was missing a significant portion of its tail, 
which the A. equestris presumably retained. To our knowledge, 
this is the first recorded observation of A. equestris preying on H. 
mabouia.

CHRISTOPHER J. THAWLEY (e-mail: cthawley@gmail.com), AN-
DREW C. BATTLES (e-mail: andrewcbattles@gmail.com), SOZOS N. MI-
CHAELIDES (e-mail: msozos@gmail.com), and JASON J. KOLBE, Depart-
ment of Biological Sciences, University of Rhode Island, 120 Flagg Rd., 
Kingston, Rhode Island 02881, USA (e-mail: jjkolbe@uri.edu).

ANOLIS PULCHELLUS (Puerto Rican Grass-bush Anole) and 
SPHAERODACTYLUS MACROLEPIS (Big-scaled Dwarf Gecko). 
PREDATOR-PREY INTERACTION. Many primarily insectivo-
rous lizards will eat other vertebrates on occasion, a behavior 
that has been reported in many species of Anolis. One unify-
ing generality is that such carnivory is size structured, with the 
predator usually being substantially larger than the prey (Gerber 
1999. In Losos and Leal [eds.], Anolis Newsletter V, pp. 28–39. 
Washington University, Saint Louis, Missouri). Not surprisingly, 
reports of anole carnivory pertain primarily to middle-sized and 
larger anoles. Here we report carnivory by a small anole of the 
species A. pulchellus. To our knowledge, this is the first instance 
of carnivory reported for this species and one of few for any simi-
lar-sized anole (the record noted by Henderson and Powell 2009. 
Natural History of West Indian Reptiles and Amphibians. Univer-
sity Press of Florida, Gainesville, Florida. 495 pp. is based on the 
observations reported here).

We observed a female A. pulchellus (SVL ca. 38 mm) capture 
and consume a Sphaerodactylus macrolepis (SVL ca.18 mm) in 
the leaf litter at approximately 1430 h on 25 September 2006, on 
Guana Island, British Virgin Islands, near the head of the Liao 
Wei Ping Trail at roughly 18.47916°N, 64.57444°W (WGS 84). The 
anole jumped from a low perch (ca. 20 cm above the ground) 
to the ground and bit the gecko, which escaped and fled 15–20 
cm to the opening of an ant nest. The anole attacked the gecko 
again, seized it in its mouth and carried it approximately 10 cm 
up a vine, a distance of 15–20 cm from the site of attack. Initially, 
the anole held the gecko upside down (i.e., dorsal surface facing 
down), biting it between the fore and hind limbs on the left side. 
Eventually the anole worked its grasp posterior to the base of the 
tail, still on the left side. At this point, parts of both the base of 
the tail and the left hind limb were in the anole’s mouth (Fig. 

1). The anole then manipulated the gecko so that it was no 
longer upside down, but rotated about its long axis by roughly 
90 degrees (the ventral surface of the gecko was then oriented 
forward relative to the anole) at which point it was biting the 
gecko at the base of the tail and possibly by the left hind limb; 
the anole eventually manipulated the gecko so that it held it 
tail-first in its mouth, dorsal side up, at which point the anole 
proceeded to ingest the gecko tail first (during this time, the 
tail itself broke off and was carried away by ants, which had 
been biting the gecko in several places since shortly after it was 
captured by the anole). Total time from capture to complete 
ingestion was approximately five minutes. 

Predation on Sphaerodactylus geckos has been reported 
in anoles of only a few species, none of which are as small as 
Anolis pulchellus (Henderson and Powell 2009. Natural History 
of West Indian Reptiles and Amphibians. University Press of 
Florida, Gainesville, Florida. 495 pp.). However, given the size 
discrepancy between the lizards in these two clades and their 
extensive coexistence across the Caribbean, we suspect that 
such interactions may occur with some frequency. Moreover, 
the high population densities of some Sphaerodactylus geckos 
(e.g., Rodda et al. 2001. J. Trop. Ecol. 17:331–338) and the diurnal 
activity of several species (Allen and Powell 2014. Herpetol. 
Conserv. Biol. 9:590–600) suggest that they may be important 
prey items for anoles.

KEVIN de QUEIROZ, National Museum of Natural History, Smithso-
nian Institution, Washington, District of Columbia 20560, USA (e-mail: 
dequeirozk@si.edu); JONATHAN B. LOSOS, Museum of Comparative 
Zoology and Department of Organismic and Evolutionary Biology, Har-
vard University, Cambridge, Massachusetts 02138, USA (e-mail: jlosos@
oeb.harvard.edu).

ARISTELLIGER PRAESIGNIS (Jamaican Croaking Lizard). 
MAXIMUM SIZE. Aristelliger praesignis is a large, nocturnal, 
and semi-arboreal sphaerodactylid gecko native to Jamaica, the 
Cayman Islands, and Swan Island (Schwartz and Henderson 
1991. Amphibians and Reptiles of the West Indies. University 
of Florida Press, Gainesville, Florida. 714 pp.). Although only 
one Aristelliger is currently recognized on Jamaica, there 
are multiple deeply divergent, species-level taxa within A. 
praesignis as presently construed (Cloud 2013. Unpublished 
Master’s Thesis, Pennsylvania State University, State College, 
Pennsylvania). Boulenger (1885. Catalogue of the Lizards in the 
British Museum [Natural History] I. Geckonidae, Eublepharidae, 

Fig. 1. Female Anolis pulchellus in the process of ingesting a 
Sphaerodactylus macrolepis.
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Uroplatidae, Pygopodidae, Agamidae. Trustees of the British 
Museum, London) reported an individual of 96 mm snout–vent 
length (SVL), which has subsequently been regarded as the 
record-sized individual of this species (e.g., Meiri 2008. Global 
Ecol. Biogeogr. 17:724–734). However, we have re-identified 
this specimen (Natural History Museum, London [NHM] 
1845.12.27.9) as A. georgeensis, a species occurring along the 
Caribbean coast of Middle America, particularly on offshore 
islands from Cozumel, México to San Andrés, Nicaragua, and 
known to reach at least 115 mm SVL (Bauer and Russell 1993. 
Cat. Amer. Amphib. Rept. 568:1–2). Excluding Boulenger’s 
specimens, the maximum published SVL of A. praesignis 
is 85 mm (Hecht 1952. Evolution 6:112–124; Schwartz and 
Henderson 1991, op. cit.). 

We collected an adult male A. praesignis (MCZ R194411) at 
1920 h on 31 May 2016, approximately 6 m above the ground on 
the walls of a private residence in the hills NW of Kingston, St. 
Andrew Parish, Jamaica (18.03990°N, 76.72417°W, WGS 84; 628 
m elev.). The specimen measures 100.7 mm SVL—an increase 
in size of 18.5% over the previous record specimen, has a mass 
of 28 g, and shows signs of either territorial behavior and/or 
predation attempts (e.g., regenerated tail and digit loss). Three 
other large adult males (93.4–96.9 mm SVL) were collected at 
the same site that evening and two others (97.4–97.9 mm SVL) 
were collected from the walls of a separate private residence 
in College Common, St. Andrew Parish, Jamaica (17.99965°N, 
76.75062°W, WGS 84; 172 m elev.). Cloud (2013, op. cit.) likewise 
reported that the largest A. praesignis complex specimen she 
examined (95 mm SVL from Port Antonio, Portland Parish) was 
a member of the clade that also occurs in the Kingston region. 

An even larger Jamaican form, Aristelliger titan from 
Pleistocene fossil material, is estimated from disarticulated 
dermal skull and vertebral elements to have reached 150 mm 
SVL (Hecht 1951. Am. Mus. Novit. 1538:1–33). Aristelliger titan 
has since been synonymized with A. lar on the basis of large size 
(maximum 135 mm SVL; Schwartz and Henderson 1991, op. cit.) 
and a similar ontogenetic trend of increasing tooth row length 
and number of teeth (Etheridge 1965. Quart. J. Florida Acad. 
Sci. 28:83–105). However, based on our findings of large-bodied 
A. praesignis, and the fact that A. lar is restricted to Hispaniola, 
we suggest the synonymy of A. titan should be revisited.

AARON H. GRIFFING (e-mail: agriffing66@gmail.com) and JONA-
THAN C. DEBOER, Department of Biology, Villanova University, Villano-
va, Pennsylvania 19085, USA (e-mail: jdeboer1@villanova.edu); PATRICK 
D. CAMPBELL, Department of Life Sciences, Darwin Centre, Natural His-
tory Museum, London SW7 5BD, United Kingdom (e-mail: p.campbell@
nhm.ac.uk); BYRON S. WILSON, Department of Life Sciences, University 
of West Indies, Mona, Jamaica (e-mail: byron.wilson@uwimona.edu.jm); 
AARON M. BAUER, Department of Biology, Villanova University, Villa-
nova, Pennsylvania 19085, USA (e-mail: aaron.bauer@villanova.edu).

ASPIDOSCELIS SEXLINEATA SEXLINEATA (Six-lined 
Racerunner). REPRODUCTION. Aspidoscelis sexlineata 
sexlineata is a documented Gopherus polyphemus (Gopher 
Tortoise) burrow associate (Jackson and Milstrey 1989. 
Proc. Tortoise Relocation Symp. 86:86–98). The reproductive 
ecology of A. s. sexlineata is not fully understood. One study 
documented use of road edges and embankments for nesting 
and suggested a preference for red clay soils (Trauth 1983. Am. 
Midl. Nat. 109:289–299). However, very little is known about 
nest site selection and reproductive behavior of A. s. sexlineata 
in the extreme southeastern part of its range. Here we describe 

possible nesting behavior and confirm clutch deposition in 
aprons of G. polyphemus burrows at Archbold Biological Station 
in Highlands Co., Florida, USA. 

While monitoring tortoise behaviors using game cameras 
equipped with infrared sensors (Bushnell TrophyCam), we 
recorded an adult A. s. sexlineata excavating a chamber into the 
side of the entrance of a tortoise burrow (27.1871°N, 81.3383°E; 
WGS 84). A small hole was first observed on 10 June 2015. On 
12 June 2015 beginning at 1309 h, our video footage showed the 
individual excavating a hole approximately 3 cm in diameter 
and at least the length of the adult lizard, which was able to fully 
hide itself in the hole (Fig. 1). The individual dug vigorously with 
its forelimbs for 2–3 min then was not seen for the remainder of 
the day. On 14 June 2015, an adult we assume to be the same 
individual resumed digging. By 15 June 2015, the hole was 
filled with sand and no longer visible, although we recorded 
an A. s. sexlineata walking past the site of the hole for several 
days thereafter. Female A. s. sexlineata can lay two clutches in a 
season, with ovulation of the second clutch occurring between 
mid-June and late July (Trauth 1983, op. cit.), corroborating the 
timing of this observation as a potential nesting event. 

On 8 July 2015, while searching for G. polyphemus eggs, we 
unearthed two clutches of lizard eggs (three in each clutch). 
These clutch sizes are consistent with the previously reported 
mean clutch size for A. s. sexlineata of 3.19 eggs (Trauth 1983, op. 
cit.). One clutch (A) was buried 15 cm deep and approximately 
30 cm from the mouth of the burrow (27.1867°N, 81.3374°E, 
WGS 84). Mean egg size in clutch A was 16.8 mm long by 11.2 
mm wide. The second clutch (B) was buried in the apron of 
a different burrow (27.1873°N, 81.3385°E, WGS 84) and had a 
mean egg size of 16.3 mm by 12.1 mm. 

To confirm species identification, we incubated both 
clutches until hatching in repurposed wine chillers. Each clutch 
was kept in a separate container in moist sand at constant 
temperature of 29°C. On 31 July 2015, a single A. s. sexlineata 
hatchling emerged from clutch A (SVL = 30.5 mm, total length 
= 96.0 mm). On 14 August 2015, one hatchling emerged from 
clutch B (SVL = 31.4 mm, total length = 93.5 mm). In South 
Carolina, young-of-year were found in late July and into August 
(Bellis 1964. Herpetologica 20:9–16), consistent with the timing 
of hatching at our study site. Our disturbance to the eggs during 

Fig. 1. Adult Aspidoscelis sexlineata (yellow arrow) digging a nest hole 
next to the entrance of a Gopherus polyphemus burrow.
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nest excavation may have affected hatching success, as the 
remaining eggs failed to hatch after > 14 days in the incubator.

These are the first observations of A. s. sexlineata using 
G. polyphemus burrow aprons as nest sites. More research is 
needed to determine the extent to which A. s. sexlineata use 
these microhabitats for nesting and how continued deposition 
of sand by the resident tortoise might affect lizard hatching 
success. 

We thank Disney Conservation Fund and the Department 
of Energy Office of Environmental Management (Award Num-
ber DE-FC09-072422506 to the University of Georgia Research 
Foundation) for funding.
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mel@archbold-station.org) and MICHAEL T. WHITE, Archbold Biological 
Station, 123 Main Drive, Venus, Florida 33960, USA.

ASPIDOSCELIS SEXLINEATA VIRIDIS (Prairie Racerunner). 
LATE SEASON EGG CLUTCH. A major concern among ecolo-
gists studying the impact of climate change on poikilothermic 
organisms is how global warming might shift important phe-
nological events (e.g., the timing and lengthening of the breed-
ing season). This type of pattern change—early onset of spring 
and delay in fall—is especially true for squamates occurring in 
the Northern Hemisphere (Zani 2008. Physiol Biochem. Zool. 
81:797–809; Zani and Rollyson 2011. Am. Midl. Nat. 165:372–
388; Ljungström et al. 2015. BMC Evol. Biol. 15:206 doi 10.1186/
s12862-015-0476-0). 

Any change in a thermal regime could possibly cause an 
alteration of embryonic development, which could lead to 
changes in body size in adults (Lopez-Alcaide and Macip-Rois 
2011. In Grillo [ed.], Biodiversity Loss in a Changing Planet, 163–
184. In Tech, Rijeka, Croatia; Uller and While 2015. In Rheubert 
et al. [eds.], Reproductive Biology and Phylogeny of Lizards and 
Tuatara, pp. 425–447. CRC Press, Boca Raton, Florida).

Among whiptail lizards (family Teiidae) of North America, 
Aspidoscelis sexlineata viridis has the largest distribution, 
ranging throughout much of the eastern and central United 
States (Powell et al. 2016. Peterson Field Guide of Reptiles and 
Amphibians of Eastern and Central North America. Houghton 
Mifflin, Boston, Massachusetts. 494 pp). Overall average clutch 
size in this species (–x = 3.19 ± 0.45, N = 401, range 1–8; see 
Trauth 1983. Am. Midl. Nat. 109:289–299) has been shown to 
vary little throughout its range. This species, along with other 
multi-brooded lizard species (see review in Nussbaum 1981. 
Oecologica 49:8–13), however, could eventually show a seasonal 
shift in clutch size and timing of egg-laying compared to previous 
reports (see Trauth 1983, op. cit.). At present, few extreme late 
season (early September and beyond) egg clutches have been 
discovered (Trauth 1983, op. cit.), and only a single record of 
overwintering of eggs has been documented (Trauth 1977. 
Herpetol. Rev. 8:33). Thus, multiple verifications of late season 
egg clutches are required to support any predictions regarding 
a potential climatically-induced shift in the lengthening of 
the breeding season. Herein, I provide an observation of an 
additional late season egg clutch in this species.

While excavating overwintering burrows of A. s. viridis on 
10 September 2016, I unearthed a clutch of three eggs (Fig. 
1); location: 0.96 km E LaCrosse (Co. Rd. 57), Izard County, 
Arkansas, USA (36.09036°N, 91.83019°W, WGS 84; elev. 223.7 m). 
The eggs were located within a nesting cavity at a depth of ca. 

15 cm in friable soil on an exposed south-facing, well-drained, 
red clay, roadside embankment. Two of the eggs were damaged 
during the excavation, immediately exposing well-developed 
embryos (Fig. 1A). Each embryo (Fig. 1B) measured 33 mm in 
snout–vent length, and tail lengths were of 52 and 44 mm prior 
to fixation in 10% neutral buffered formalin and deposition 
into the Arkansas State University Museum of Zoology (ASUMZ 
33586 and 33587, respectively). Neither lizard showed any 
sign of movement during handling following excavation. The 
intact egg (Fig. 1B) measured 18.95 mm × 11.8 mm, and its 
volume (using the equation for the volume of an ellipsoid) was 
1382.3 mm3. Incidentally, this single egg volume is nearly 1000 
mm3 larger than the largest average three-egg clutch volume 
previously reported (Trauth 1983, op. cit.). 

 I thank the Arkansas Game and Fish Commission for issuing 
a Scientific Collection Permit (No. 012020161) for scientific 
research and museum collection. 

STANLEY E. TRAUTH, Department of Biological Sciences, Arkansas 
State University, P.O. Box 599, State University, Arkansas, USA; e-mail: 
strauth@astate.edu. 

BRONCHOCELA SHENLONG. REPRODUCTION. Broncho-
cela shenlong was described by Grismer et al. 2015 (Zootaxa 
3948:1–23) from specimens taken from Bukit Larut (4.32475°N, 
101.32475°E), Perak State, and Cameron Highlands, Pahang 
State, Peninsular Malaysia. We are not aware of previous reports 

Fig. 1. A three-egg clutch of the Prairie Racerunner (Aspidoscelis 
sexlineata viridis). A. Excavation site of nest with arrow pointing to 
the embryos near nesting chamber. B. Embryos (lt. to rt. - ASUMZ 
33587 and 33586) and intact egg. Notice the yolk sac umbilical cords 
attached to the embryos. Scale bar at left in mm.
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on the reproduction of B. shenlong. In this note we provide ini-
tial reproductive data for B. shenlong.

We examined four adult female B. shenlong (mean SVL = 
102 mm ± 2.7 SD, range = 98–104 mm) and two adult males 
(mean SVL = 98.0 mm ± 7.1 SD, range = 93–103 mm) deposited 
in the herpetology collection of La Sierra University (LSUHC), 
Riverside, California as LSUHC 9017 (collected June 2008), 
LSUHC 9144 (November 2008), LSUHC 10271 (September 
2011), LSUHC 11301 (September 2013) (Bukit Larut) and LSUHC 
12104, 12105 (September2014), (Parit Falls, 4.493°N, 101.389°E, 
Cameron Highlands, Pahang State, Peninsular Malaysia).

The left ovary was removed from females and the left testis 
removed from males for histological examination. Tissues 
were embedded in paraffin, cut into 5-μm sections, mounted 
on glass slides, and stained with Harris hematoxylin followed 
by eosin counterstain. Slides were examined to ascertain the 
stage of the testicular cycle or the presence of yolk deposition. 
Oviductal eggs or enlarged ovarian follicles (> 10 mm length) 
were counted but were not histologically examined. Histology 
slides were deposited at LSUHC. 

Three of our sample of four females (LSUHC 9144, 11301, 
12104) each contained two oviductal eggs, while the fourth 
(LSUHC 10271) contained two enlarged ovarian follicles 
(> 5 mm). The three females with oviductal eggs were also 
undergoing concurrent yolk deposition, indicating B. shenlong 
can produce more than one clutch in the same reproductive 
season. Both males (LSUHC 9017, 12105) exhibited 
spermiogenesis with the seminiferous tubules lined by clusters 
of sperm or metamorphosing spermatids. Examination of 
additional B. shenlong are needed to ascertain timing of events 
in the reproductive cycle of this species.

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

BRONCHOCELA SHENLONG. ENDOPARASITES. Broncho-
cela shenlong was described by Grismer et al. (2015 Zootaxa 
3948:1–23) from specimens taken from Bukit Larut (4.32475°N, 
101.32475°E), Perak State, West Malaysia. We are not aware of 
previous reports of endoparasites from B. shenlong. The pur-
pose of this note is to establish the initial parasite list for B. 
shenlong.

We examined three Bronchocela shenlong (mean SVL = 101.3 
mm ± 2.9 SD, range = 98–103 mm) collected in West Malaysia 
at Bukit Larut and deposited in the herpetology collection of 
La Sierra University (LSUHC) as LSUHC 9017 (collected June 
2008), LSUHC 9144 (collected November 2008), and LSUHC 
11301 (collected June 2013). 

The digestive tract was removed and the esophagus, 
stomach, small and large intestine were opened and their 
contents were examined for parasites utilizing a dissecting 
microscope. Nematodes were the only helminths found. Each 
was placed in a drop of lactophenol on a glass microscope slide, 
cover slipped and studied under a compound microscope. Two 
species of Nematoda were identified as: Abbreviata deschiensi 
and Strongyluris calotis. Voucher helminths were deposited 
in the Harold W. Manter Laboratory (HWML), University of 
Nebraska, Lincoln, USA as Abbreviata deschiensi (HWML 99925) 
and Strongyluris calotis (HWML 99926).

Two Abbreviata deschiensi were found in the stomach of 
LSUHC 11301. Twenty nine Strongyluris calotis were found in 

the intestines of LSUHC 9017 (N = 5), LSUHC 9144 (N = 4) and 
LSUHC 11301 (N = 20). 

Abbreviata deschiensi was described from Calotes versicolor 
from Vietnam by Le and Nguyen (1966. Bull. Soc. Pathol. Exot. 
Filal. 59:991–996). Abbreviata deschiensi was previously found 
in Bronchocela cristatella from West Malaysia by Goldberg et al. 
(2015. Herpetol. Rev. 46:431–432). Bronchocela shenlong is the 
third species to harbor it. Strongyluris calotis is a widespread 
nematode from Southeast Asia (Baker 1987. Mem. Univ. 
Newfoundland Occas. Pap. Biol. 11:1–325). See Yildirimhan et 
al. (2006. Comp. Parasitol. 73:257–262) for an updated host list. 
Bronchocela shenlong is a new host record for A. deschiensi and 
S. calotis.
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CERCOSAURA SCHREIBERSII (Schreibers’ Many-fingered 
Teiid). PREDATION. The predation of vertebrates by arthropods 
is widely documented, including the predation of reptiles by 
spiders (e.g., Maffei et al. 2010. Herpetol. Notes 3:167–170; Vieira 
et al. 2012. Biota Neotrop. 12:263–265). Cercosaura schreibersii 
is a small terrestrial teiid species measuring slightly more 
than 40 mm snout–vent length. It is a diurnal active forager 
that feeds on small arthropods and possibly a preference for 
spiders (Santos et al. 2012. Herpetol. Rev. 43:130–131). The 
wolf-spider is a semi-fossorial species that digs tubular holes 
on the ground or uses empty holes or natural cavities to hide 
and wait for prey (Zyuzin 1990. Acta Zool. Fennica 190: 419–
422). As with most lycosids, it is an opportunistic species that 
does not build webs (Foelix 1996. Biology of Spiders. Oxford 
University Press, Oxford). Here we report an observation of a 
Cercosaura schreibersii being preyed upon by a wolf-spider, 
Lycosa erythrognatha.

The predation event was observed at the municipality 
of São Jerônimo, State of Rio Grande do Sul, southern Brazil. 
The study area (30.36527°S, 51.90972°W; 530 m elev.) is in the 
South American pampas biome in a region known as “Escudo 
Sul Riograndense” or “Serra do Sudeste.” On 28 April 2012 we 
encountered a L. erythrognatha preying on a C. schreibersii 

Fig. 1. A Cercosaura schreibersii being preyed upon by a wolf-spider 
(Lycosa erythrognatha).
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under a rock (Fig. 1). The spider was sitting on the lizard, holding 
it with its chelicerae. Approximately 4 min after discovery the 
lizard became completely still (presumed dead). Lizards are 
known predators of spiders (e.g., Pianka 1970. West. Aust. Nat. 
11:141–144; Vitt 1991. J. Herpetol. 25: 79–90; Vitt et al. 2001. Copeia 
2001:401–412). On the other hand, spiders have a generalist diet 
(Riechert and Harp 1987. In Slansky-Jr. and Rodriguez [eds.], 
Nutritional Ecology of Insects, Mites, Spiders, and Related 
Invertebrates, pp. 645–672. John Wiley and Sons, New York) and 
select their prey by size, taxon, behavior, toxicity (unpalatability), 
and habitat availability (Hassell and Southwood 1978. Ann. 
Rev. Ecol. Syst. 9:75–98). Thus, if there is the opportunity, some 
spiders may include vertebrates of equivalent size in their diets. 
In this context, the predation event we observed contributes 
to the knowledge of trophic relationships between lizards and 
spiders from the grasslands of southern Brazil. 

We thank CNPq and Capes for financial support and 
Alexandro Tozetti for reviewing the manuscript.
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CYCLURA CYCHLURA FIGGINSI (Exuma Rock Iguana). ALLOG-
ROOMING. Some lizards regularly consume skin from conspe-
cifics or themselves (Bustard and Maderson 1965. Herpetologica 
21:306–308; Kitchell and Windell 1972. Physiol. Zool. 45:178–188; 
Greenberg and MacLean [eds.] 1978. Behavior and Neurology 
of Lizards: an Interdisciplinary Colloquium. National Institute 
of Mental Health, Bethesda, Maryland), and dermatophagia 
has been recorded for at least six species of rock iguanas of the 
genus Cyclura (review in Hines 2016. Herpetol. Conserv. Biol. 
11:121–138). In what is apparently the only field observation of 
dermatophagia, Iverson (1979. Bull. Florida State Mus. Biol. Sci. 
24:175–358) observed a juvenile Turks and Caicos Rock Iguana 
(C. carinata) consume a piece of shed skin found on the ground. 
In captivity, Cyclura cychlura is known to feed on shedding skin 
of other iguanas in its enclosure (Murphy 1969. Intl. Zoo Yrbk. 
9:39–41). However, the actual ingestion of skin gleaned from a 
conspecific by an iguana (subfamily Iguaninae) has apparently 
not been observed in the field (Bustard and Maderson 1965, op. 
cit.; Martins and Lacy 2004. In Alberts et al. [eds.], Iguanas: Bi-
ology and Conservation, pp. 101–108. University of California 
Press, Berkeley).

On 21 June 2016 while surveying rock iguanas (Cyclura 
cychlura figginsi) in the southern Exumas, we visited Leaf Cay 
(23.78677°N, 76.13137°W; WGS 84; near Norman’s Pond Cay). 
The iguanas on the western landing beach are fed daily by tourist 
groups, and have become extremely acclimatized to human 
presence. Many are so tame that they were observed being petted 
by tourists, despite the lack of permission to do so.

During mid-morning on 21 June as temperatures on the open 
sand grew too warm for iguanas to remain exposed for more than 
a few minutes, they congregated in close proximity in the shade of 
the available strand vegetation above the high tide line (see video 
at https://youtu.be/elSQzJY8CCA by KF). In our experience, 
these aggregations were as dense as we have ever seen anywhere 

in the Bahamas, and we suspect they are the result of the break 
down of the natural maintenance of social distances due to 
supplemental feeding by humans. Under these conditions, in a 
span of about 20 minutes, we three times observed adult iguanas 
climb onto another iguana and consume the shedding skin of 
the other iguana. We were able to photograph only the last part of 
the third sequence (see video), but we interrupted the behavior 
in those efforts. Despite a combined total of over 105 person-
weeks of field observations of C. cychlura over the past 37 years 
by JBI and CK, we have never observed allogrooming of skin by 
this species. 

Although it might be regarded as unnatural in the setting on 
Leaf Cay (a result of human interference), the not uncommon 
presence of skin in the feces of these iguanas (Hines 2016, op. 
cit.) suggests that it may occur naturally, even in populations 
minimally disturbed by humans. In any case, this is apparently 
the first record of allogrooming of skin by any iguanine lizard in 
nature. 

Cameron Young edited the video sequence. This observation 
was made while conducting research with permission and 
permits from the Bahamas Environment, Science and Technology 
Commission. Funding was provided by the Shedd Aquarium.
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ENYALIUS CATENATUS (Wied’s Fat-headed Anole). CLUTCH 
SIZE and HATCHLING SIZE. Enyalius catenatus is a medium-
sized lizard restricted to northeastern Brazil (Rodrigues et al 
2014. Mol. Phylogen. Evol. 81:137–146). Reproductive data from 
E. catenatus are scarce, hatchling size is unrecorded, and clutch 
size has been estimated from seven females (mean = 8 eggs, range 
5–12) (Rand 1982. Herpetologica 38:171–178). Here we present 
new data on clutch size and hatchling size of E. catenatus.

An E. catenatus female (SVL = 119 mm; tail length = 237 
mm) was captured by Mirco Solé (collection permit number 
13708-1) on 12 February 2015 on a cocoa plantation shadowed 
by ombrophilous rainforest near the EMBASA water treatment 
center, Municipality of Almadina, state of Bahia, Brazil. The 
specimen was housed in a box (47 cm × 32 cm × 33 cm). At 1200 
h on 13 February 2015, the E. catenatus female began to lay eggs. 
The lizard attempted to excavate a nest hole, and deposited 17 
eggs. The clutch size was twice as high as the previous mean and 
five eggs higher than the previous maximum clutch size (Rand 
1982, op. cit.). Eggs were replaced in a terrarium (21 cm × 14 cm 
× 13 cm) with a substrate of vermiculite, and held at Laboratório 
de Herpetologia da Universidade Estadual de Santa Cruz in at 
an ambient temperature that varied from 24 to 32°C. After 181 
days of incubation, on 13 August, the eggs began to hatch. Of 17 
eggs, only one did not hatch, possibly due to a fungal infection. 
Mean (and range) measurements of E. catenatus neonates (N = 
16) were: SVL = 36.8 mm (34.48–38.2 mm), tail length = 63.8 mm 
(59–67 mm), and weight = 1.406 g (1.273–1.481 g). 

The female was incorporated to the Coleção Herpetológica 
Museu de Zoologia da Universidade Estadual de Santa Cruz, 
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municipality of Ilhéus, Bahia, Brazil, under the number 
MZUESC 14286. The offspring were released in the same area 
where the mother was collected. 
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EUTROPIS MACULARIA (Bronze Skink). ENDOPARASITES. 
Eutropis macularia ranges from Pakistan, through Indochina 
and south through the Thai-Malay Peninsula (Grismer 2011. 
Lizards of Peninsular Malaysia, Singapore and their Adjacent 
Archipelagos. Edition Chimaira, Frankfurt am Main. 728 pp.). 
We know of no reports of helminths from E. macularia. In this 
note we establish the initial helminth list for E. macularia. 

Two E. macularia males collected in Cambodia by LLG and 
deposited in the herpetology collection of La Sierra University 
(LSUHC), Riverside, California were examined for helminths: 
LSUHC 7482 (SVL = 62 mm), Kampong Speu Province, August 
2005; LSUHC 8448 (SVL = 56 mm), Pursat Province, June 2007.

The digestive tract was removed from a mid-ventral 
incision and the esophagus, stomach, small and large intestine 
were opened and their contents were examined for parasites 
utilizing a dissecting microscope. Two Cestoda were found 
in the small intestines (one in each of LSUHC 7482, 8448), 
regressively stained in hematoxylin, mounted in balsam on 
a glass slide and coverslipped. Seven Nematoda were found 
in the stomachs (two in LSUHC 7482, five in LSUHC 8448), 
placed in a drop of lactophenol on a slide and coverslipped. 
Both helminths were studied under a compound microscope. 
The cestode was identified as Oochoristica javaensis based on 
comparison with the species description (Kennedy et al. 1982. 
Can J. Zool. 60:2459–2463). The Nematoda were identified as 
Physalopteroides dactyluris utilizing Chabaud and Brygoo (1960. 
Mem. Inst. Sci. Madag. Ser A 14:125–159). Voucher helminths 
were deposited in the Harold W. Manter Laboratory (HWML), 
University of Nebraska Lincoln: Oochoristica javaensis (HWML 
99912); Physalopteroides dactyluris (HWML 99913). 

Oochoristica javaensis is widespread and is known from the 
orient, oceania, and North America (Bursey et al. 2015. Comp. 
Parasitol. 82:40–59). Physalopteroides dactyluris is known from 
lizards from India, Russia and Sri Lanka (Baker 1987. Mem. 
Univ. Newfoundland, Occas. Pap. Biol. 11:1–325; Goldberg et 
al. 2011. Comp. Parasitol. 78:359–366). Oochoristica javaensis 
and Physalopteroides dactyluris in E. macularia are new host 
records.
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EUTROPIS RUDIS (Black-banded Ground Skink). 
REPRODUCTION. Eutropis rudis is known from Borneo, 
Sumatra, Mentawi, Java, Sulawesi and the Sulu Islands of the 
Philippines (Koch 2012. Discovery, Diversity, and Distribution 
of the Amphibians and Reptiles of Sulawesi and its Offshore 

Islands. Edition Chimaira, Frankfurt am Main. 374 pp.). 
Information on its reproduction consists of clutch sizes of 
2–4 eggs (Malkmus et al. 2002. Amphibiens and Reptiles of 
Mount Kinabalu (North Borneo). A. R. G. Gantner Verlag K. G. 
Ruggell. 424 pp.; Das 2004. Lizards of Borneo. Natural History 
Publications (Borneo), Kota Kinabalu. 83 pp.; 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, UK. 376 
pp.; Manthey and Grossman 1997. Amphibien and Reptilien 
Südostasiens. Natur und Tier – Verlag. Münster. 512 pp.). In this 
note I contribute additional information on the reproductive 
biology of E. rudis. 

I examined a sample of 70 E. rudis consisting of 55 adult 
males (mean SVL = 97.3 mm ± 6.2 SD, range = 80–112 mm) and 
15 adult females (SVL = 96.3 mm ± 13.4 SD, range = 80–127 mm) 
from Sarawak, East Malaysia, collected from 1959 to 1984, and 
deposited in the herpetology collection of the Field Museum of 
Natural History (FMNH), Chicago, Illinois, USA: Belaga District 
FMNH 221482, 221485, 221486, 221491–221493, 221495; Bintilu 
District FMNH 148593, 149124, 150811, 150812, 150814–150816, 
150818, 150820, 150821, 150825, 150827–150832, 159099, 
159105, 159106, 159112, 159113, 159117, 159126, 159141–
159143, 159154; Kapit District FMNH 138505–138508, 138512, 
138517–138520, 138523, 138526, 149069–149071, 149084, 
149088, 149090, 149091, 149101, 149102, 149104–149106, 
149113, 149114, 149116, 149117, 149120, 149121, 188615, 
221497; Subis District FMNH 120268, 120272, 120275, 129542. 

 Snout–vent length was measured on each skink to the nearest 
mm. A small slit was made on the left side of the abdomen and 
the left testis was removed from males and the left ovary was 
removed from females for histological examination. Enlarged 
ovarian follicles (> 5 mm), or oviductal eggs were counted in situ. 
No histological examination was performed on them. Removed 
gonads were embedded in paraffin, sections were cut at 5 μm and 
stained by Harris’ hematoxylin followed by eosin counterstain. 
Slides were examined to ascertain the stage of the testicular cycle 
in males or the presence of yolk deposition in females. Histology 
slides were deposited at FMNH. 

Spermiogenesis, in which the seminiferous tubules were 
lined by sperm or groups of metamorphosing spermatids, was 
the only stage noted in the testicular cycle. Monthly samples of 
spermiogenic males follow: January (N = 6), February (N = 3), 
March (N = 4), April (N = 7), May (N = 4), June (N = 8), July (N = 6), 
August (N = 4), September (N = 2), October (N = 2), November (N 
= 6), December (N = 3). The smallest reproductively active male 
(spermiogenesis) measured 82 mm SVL (FMNH 159143) and was 
collected in July. As smaller males were not examined. The size 
at which M. rudis males from Sarawak, East Malaysia commence 
reproduction is not known. 

Four stages were present in the monthly ovarian cycle of E. 
rudis (Table 1): 1) quiescent, no yolk deposition; 2) early yolk 
deposition, basophilic yolk granules in ooplasm; 3) enlarged 
ovarian follicles, > 5 mm; and 4) oviductal eggs. Mean clutch 
size (N = 7) was 2.4 ± 0.53 SD (range = 2–3). Three females (Table 
1) with oviductal eggs exhibited concurrent yolk deposition 
indicating E. rudis can produce multiple clutches in the 
same year. The smallest reproductively active female (yolk 
deposition) measured 85 mm SVL (FMNH 221492) and was 
collected in May. Two slightly smaller females, SVL = 83 mm 
(FMNH 150811) and SVL = 80 (FMNH 150825) were arbitrarily 
considered to be adults. As smaller females were not examined, 
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the size at which E. rudis females from Sarawak, East Malaysia 
commence reproduction is not known. 

From the presence of sperm producing males during 12 
months of the year, E. rudis is reproductively active throughout 
the year in Sarawak, East Malaysia which has a tropical 
climate with equitable temperature and heavy rainfall, spread 
throughout the year (Das 2011. A Photographic Guide to Snakes 
and other Reptiles of Borneo. New Holland Publishers, London. 
144 pp.).

 My monthly samples were too small to ascertain a peak 
in breeding activity, if one exists. The congeners Eutropis 
macularia from Thailand (Goldberg 2015. Hamadryad 37:115–
117) and E. multifasciata from Sarawak, Malaysia (Goldberg 
2013. Current Herpetol. 32:61–65) were also found to exhibit 
extended reproductive cycles. Other skinks from Southeast Asia 
also had prolonged reproductive cycles (Inger and Greenberg 
1966. Ecology 47:1007–1021; Goldberg 2010. Texas J. Sci. 
62:63–67; Goldberg 2012. Hamadryad 36:51–53). Production of 
small clutches throughout the year, or most of it, is common in 
smaller kinds of lizards in the relatively aseasonal climate of the 
tropical rainforest (Fitch 1982. Occas. Pap. Mus. Nat. Hist., Univ. 
Kansas 96:1–53).

I thank Alan Resetar (FMNH) for permission to examine 
Eutropis rudis.

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

GAMBELIA WISLIZENII (Long-nosed Leopard Lizard). SAU-
ROCAUDOPHAGY. Saurophagy is common among lizards in 
the family Crotaphytidae (Parker and Pianka 1976. Herpetologi-
ca 32:95–114; McCoy 1976. Am. Midl. Nat. 77:138–146), whereby 
insect-based diets are supplemented with lizard prey (McCoy 
1967, op. cit.; Parker and Pianka 1976, op. cit.; Tanner and Krogh 
1974. Herpetologica 30:63–72). We observed a previously unde-
scribed phenomenon, where a crotaphytid lizard killed another 
lizard to consume only its tail (saurocaudophagy). 

While hiking near Kelbaker Road in the Mojave National 
Preserve, San Bernardino County, California, USA (35.19973°N, 
115.87013°W, WGS 84; 680 m elev.) at 1615 h on 7 May 2016, a 
group of about 20 people observed an adult female Gambelia 
wislizenii in orange breeding coloration holding an adult 
Dipsosaurus dorsalis (Desert Iguana) by the head with its 
mouth. At 1632 h the G. wislizenii dragged the D. dorsalis onto 
a rock and began performing a series of chest compressions 
on the iguana punctuated by periods of rest. At 1637 h, the G. 
wislizenii left the D. dorsalis on the rock and moved to a nearby 

rock, returning to the carcass two minutes later. At 1641 h, the 
G. wislizenii took the base of the D. dorsalis tail into its mouth 
and rapidly twisted its body, but was unsuccessful at removing 
the tail. After one minute, the G. wislizenii passed a urate, 
again approached the posterior of the D. dorsalis (Fig. 1A), 
took the base of the D. dorsalis tail in its mouth and adjusted 
it, seemingly to achieve a better grip (Fig. 1B). The G. wislizenii 
then rapidly bent the iguana tail and simultaneously twisted its 
own body (Fig. 1C), resulting in the D. dorsalis tail being severed 
from the body (Fig. 1D). The G. wislizenii immediately ingested 
the tail (Fig. 1E–F), and at 1645 h left the area, leaving behind 
the remainder of the D. dorsalis carcass. A high quality video 
of the encounter is available at: https://www.youtube.com/
watch?v=BCLmuZqBn6w. Gambelia wislizenii is notorious for 
its boldness and apparent disregard for humans (Parker and 
Pianka 1976, op. cit.), so we believe our presence did not affect 
the lizard’s feeding behavior. At this point we captured the G. 
wislizenii by noose and palpated its gut, which was very full of 
partially digested material in addition to the iguana tail. The G. 
wislizenii was 13.1 cm SVL with a tail length of 27.4 cm, with 
follicles estimated at 0.5 cm in length. The D. dorsalis SVL was 
9.6 cm, and 2.4 cm of tail remained on the carcass. The length of 
the D. dorsalis tail consumed was estimated from photographs 
to be 13.9 cm.

To our knowledge, this is the first reported incidence of 
saurocaudophagy, or killing lizard prey for the sole purpose of 
ingesting only its tail. It is not uncommon for lizards to consume 
their own autotomized tails in the field and laboratory (Neill 
1946. Copeia 1946:104; Clark 1971. J. Exp. Biol. 176:295–302), and 
in some cases, aggressive encounters with conspecifics can lead 
to cannibalism of autotomized tails in lizards (Matuschka and 
Bannert 1987. Parasitol. Res. 74:88–93) and tuataras (Gillingham 
et al. 1995. Herpetol. Monogr. 9:5–16). This incident, however, is 
the first report of saurocaudophagy on a species that does not 
readily autotomize, D. dorsalis (Camp 1916. Univ. California Publ. 
Zool. 12:503–544; Zani 1996. J. Zool. 240:201–220). Dipsosaurus 
dorsalis tails can be removed with force and will regenerate, 
but tail loss is not pronounced in this species likely because it 
relies on tail counterbalance for maximal running speed (Pond 
1978. Am. Zool. 18:612). Similarly, crows have been documented 
forceably removing the tail from living Physignathus lesueurii for 
consumption, which ultimately survived the encounters (Doody 
2013. Herpetol. Rev. 44:679–680).

The observed G. wislizenii targeted the base of the D. dorsalis 
tail multiple times with a deliberate twisting motion. Paired 
with the fact it is unlikely for a D. dorsalis tail to autotomize 
without applied force, we believe that the G. wislizenii intended 
to separate the iguana tail for consumption. There are several 
anecdotes of Gambelia and Crotaphytus with tails hanging out 
of the mouth. It was hypothesized that these lizards ingested 
prey items whole, with the tail emerging until the anterior of the 
prey was sufficiently digested to allow room in the gut. Although 
there are confirmed observations that the entire prey item was 
swallowed intact (Camp 1916, op. cit.; Tanner and Krogh 1974, 
op. cit.), it is possible that some of these observations actually 
result from saurocaudophagy alone. 

It is possible that saurocaudophagy occurs after crotaphytid 
lizards opportunistically capture prey that are too large for the 
lizard to consume whole, but could still benefit from ingesting 
part of the prey. Montanucci (1967. Herpetologica 23:119–126) 
noted that G. wislizenii routinely take down other large lizards 
if they attempt to flee, although smaller lizards are a larger 

table 1. Monthly stages in the ovarian cycle of 15 Eutropis rudis 
females from Sarawak, Malaysia; * = oviductal eggs and concurrent 
yolk deposition for a subsequent clutch. 

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

January 2 2 0 0 0

February 3 0 1 1 1

March 2 2 0 0 0

May 4 0 1 2 1*

August 2 1 0 0 1*

November 2 1 0 0 1*
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component of their diet. This opportunistic hunting may lead 
to prey capture when the gut is already distended with food. 
This observation of saurocaudophagy suggests that Gambelia 
lizards might be able to accurately assess the amount of food 

they are able to ingest at a given time, at least after the prey 
has been killed. The extent of deliberate saurocaudophagy in 
Crotaphytid lizards is an interesting question that remains to 
be explored. 

Fig. 1. Series of still shots from video of a Gambelia wislizenii removing and consuming the tail of a Dipsosaurus dorsalis. 
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HEMIDACTYLUS FRENATUS (House Gecko). PREDATION. 
Hemidactylus frenatus is widespread across Southeast Asia and 
northern Australia, including the Papua province of Indonesia, 
where it is non-native. Predation on H. frenatus by a Great-tailed 
Grackle (Quiscalus mexicanus) occurred in Mexico (Rojas-Gon-
zales and Wikida-Kusunoki 2012. Herpetol. Rev.43:133). Here we 
report two new cases of predation on H. frenatus.

The two predation events were observed in Timika District, 
Papua, Indonesia. At 1552 h on 10 March 2014, in the PT Freeport 
Indonesia section LL Reclamation and Biodiversity office area 
(4.61688°S, 136.90839°E), we discovered a Green Treesnake 
(Dendrelaphis calligaster) biting the head of a H. frenatus on 
the trunk of a Matoa Tree (Pometia pinnata) 1 m above ground 
level. The snake pressed the H. frenatus to the trunk with its 
body, presumably to prevent the gecko from escaping. The snake 
successfully swallowed the gecko starting from the head. The 
event lasted approx. 10 minutes, with minimum disturbance 
from the observer. 

At 2229 h on 3 June 2016, inside a barrack building in a PT 
Freeport Indonesia mining camp MP-38 (4.39462°S, 136.93323°E), 
a juvenile H. frenatus was chased and captured by the Flat-tailed 
House Gecko, Hemidactylus platyurus. The H. platyurus first bit 
the right forelimb of the H. frenatus, and then swallowed the H. 
frenatus head-first. The event, including the chase, lasted around 
3 minutes. These two observations contribute to the knowledge 
of ecological interactions of an invasive species with both native 
species and non-native species in this area. 

We thank Julia Mattner for the discussion. Sean Doody kindly 
reviewed the manuscript.
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HEMIDACTYLUS MABOUIA (Tropical House Gecko). ENDO-
PARASITES. Hemidactylus mabouia is native to tropical Af-
rica, including Madagascar, and has become established in the 
United States (Florida), Mexico, parts of South America, Central 
America, West Indies, and possibly Ascension Island in the At-
lantic (Lever 2003. Naturalized Reptiles and Amphibians of the 
World. Oxford University Press. New York. 318 pp.). The list of 
helminths infecting H. mabouia is extensive and can be found in 
Simonsen and Sarda (1985. J. Herpetol. 19:428–430), Baker (1987. 
Mem. Univ. Newfoundland, Occas. Pap. Biol. 11:1–325), Anjos et 
al. (2005. J. Helminthol. 79:307–313), and Anjos et al. (2008. Bra-
zil. J. Biol. 68:611–615). Herein we add to the list of helminths in-
fecting H. mabouia. 

Four H. mabouia were collected by hand at night from 
exterior light fixtures and walls at the Best Western Hotel, 
Hendry County, Clewistion, Florida, USA (by WR), on 2–3 August 
2016 and deposited in the herpetology collection of the Los 
Angeles County Museum of Los Angeles (LACM). Three of four 
H. mabouia (SVL = 56 mm, LACM 88152; SVL = 56 mm, LACM 
88153; SVL = 58 mm LACM 88154) contained one, one, and two 

Nematoda in the large intestine, respectively; LACM 88145 (57 
mm SVL) did not contain helminths. 

Helminths were placed on a glass slide, cleared in a drop of 
lactophenol, cover-slipped, and studied under a compound 
microscope and identified as Parapharyngodon ocalensis, 
originally described from Neoseps reynoldsi (currently Plestiodon 
reynoldsi) (Bursey and Telford 2002. J. Parasitol. 88:929–932) from 
Marion County, Florida. It was also reported in Eumeces egregius 
(currently Plestiodon egregius) and Tantilla relicta (Telford and 
Bursey 2003. Comp. Parasitol. 70:172–181), also from Marion 
County, Florida. Hemidactylus mabouia is the fourth host to 
harbor P. ocalensis and has previously been shown to acquire 
helminths from areas it has invaded (Anjos et al. 2005, op. 
cit.). Voucher specimens were placed in the Harold W. Manter 
Collection, University of Nebraska, Lincoln, Nebraska as (HWML 
99906). Parapharyngodon ocalensis in Hemidactylus mabouia 
represents a new host record. 

STEPHEN R. GOLDBERG, Whittier College, Department of Biol-
ogy, Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); 
CHARLES R. BURSEY, Pennsylvania State University, Shenango Campus, 
147 Shenango Avenue, Sharon, Pennsylvania 16146, USA (e-mail: cxb13@
psu.edu); WILL K. REEVES, Western Compliance Assurance Branch, USDA-
APHIS-BRS-WCAB, Fort Collins, Colorado 80526, USA (e-mail: will.k.reeves@
aphis.usda.gov). 

LEPOSTERNON MICROCEPHALUM (Small-headed Worm 
Lizard). PREDATION. Leposternon microcephalum occurs in 
Bolivia, Paraguay, Argentina, Uruguay, and Brazil (Pérez and 
Ribeiro 2013. Herpetol. Rev. 44:509–510). Many predation 
records by different groups of vertebrates upon amphisbaenians 
have been reported, such as birds, mammals, snakes and lizards 
(Folly et al 2015. Herpetol. Notes. 8:465–466). The Rufescent 
Tiger Heron, Tigrisoma lineatum, is a bird species of the family 
Ardeidae that lives on the banks of rivers and feeds on fish, 
mollusks, amphibians, and reptiles. During an avifaunal survey 
on 5 September 2014, we observed a T. lineatum preying upon 
an adult L. microcephalum at the margins of a temporary 
pond (Fig. 1). The predation event took place in the “Sossego 
do Imbé” region, municipality of Santa Maria Madalena, Rio 
de Janeiro, southeastern Brazil (41.80230°S, 21.89926°W; WGS 
84). For approximately 10 min, the heron pecked at the worm 
lizard and pressed it against the ground. At this point, the worm 

Fig. 1. A Rufescent Tiger Heron (Tigrisoma lineatum) preying on Lep-
osternon microcephalum in southeastern Brazil.
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lizard appeared dead and the heron took flight with it in its 
beak. To our knowledge, this is the first report on predation of L. 
microcephalum by T. lineatum. We thank Felipe Lima Queiroz for 
providing the photo and details of the predation event. 

ALINE P. V. KOSKI, Instituto de Ciências Biológicas, Políticas e Sociais 
“Dom Vasco Fernandes Coutinho” IVAFEC-ES, CEP: 29.120-610, Vila Velha, 
ES, Brazil (e-mail: alinevaladaresk@gmail.com); DIOGO A. KOSKI, Pro-
grama de Pós-Graduação em Ecologia de Ecossistemas, Universidade Vila 
Velha, CEP: 29102-770, Vila Velha, Espírito Santo, Brazil (e-mail: diogokos-
ki@gmail.com). 

LIOLAEMUS CHACOENSIS (Chaco Sand Lizard). PREDATION. 
Liolaemus chacoensis is distributed in the Chaco ecoregion from 
Paraguay to Argentina (Cei 1993. Reptiles del Noroeste y Este de 
la Argentina Herpetofauna de las Selvas Subtropicales, Puna y 
Pampas. Museo Regionale di Scienze Naturali. Torino. 949 pp.). 
Its biology is poorly known (Fitzgerald et al. 1999. J. Herpetol. 
526–535; Pelegrin and Bucher. 2015. J. Nat. Hist. 49:2693–2708; 
but see the following for reproductive season: Cruz and Ramírez 
Pinilla 1996. Rev. Esp. Herpetol. 10:33–39). Herein we report an 
observation of a L. chacoensis being preyed up on by a scorpion.

At 1900 h on 19 June 2016, in La Majadita, Valle Fértil, San 
Juan Province, Argentina (30.70014°S, 67.49906°W, WGS 84; 978 
m elev.), we discovered a juvenile female Liolaemus chacoensis 
(SLV = 39 mm) being preyed upon by a scorpion, Urophonius 
brachycentrus. The two were under a log, with the lizard, 
undigested, clutched in the scorpion’s pedipalps (Fig. 1).

Lizards and other small squamates may constitute 
important parts of the diet of scorpions in xeric areas where 
insect prey are scarce (McCormick and Polis 1990. Biol. Rev. 
57:29–58). Several North American and African scorpions of 
the families Scorpionidae and Buthidae are known to prey on 
diurnal lizards (Mabuya, Urosaurus, Dipsosaurus, Sceloporus, 
Uta, Cnemidophorus) and nocturnal geckos (Coleonyx, 
Pachydactylus, Palmatogecko) (McCormick and Polis, op. cit.), 
but observations of predation are relatively rare under natural 
conditions. In L. chacoensis, only juveniles are active during 
the cold months (June and July) (Cruz and Ramírez Pinilla, op. 
cit.). On these periods, juveniles find refuge under rocks and 
logs, where scorpions they can fall prey to scorpions. Usually, 
scorpions are nocturnal predators and are more active in spring 
and summer. However, U. brachycentrus is more active during 
winter.

There are recent records of scorpions preying upon lizards in 
Argentina (Pérez et al. 2010. Cuad. Herpetol. 24:123–124, Pérez 
and Minoli 2014. Cuad. Herpetol. 28:145–146). However, our 
observation is the first report of U. brachycentrus preying on L. 
chacoensis. This note contributes additional information about 
trophic interactions in arid environments.

We thank Ojanguren Affilastro for scorpion identication.
MELINA J. RODRIGUEZ MUÑOZ, Departamento de Biología, Facul-

tad de Ciencias Exactas Físicas y Naturales, Universidad Nacional de San 
Juan. Av. Ignacio de la Roza 590 Rivadavia, San Juan, Argentina (e-mail: me-
lina.rodriguez26@gmail.com); TOMÁS AGUSTÍN MARTÍNEZ, CONICET- 
Departamento de Biología, Facultad de Ciencias Exactas Físicas y Naturales, 
Universidad Nacional de San Juan. Av. Ignacio de la Roza 590 Rivadavia, 
San Juan, Argentina (e-mail: tomas.agustin.martinez14@gmail.com); RO-
DRIGO ACOSTA, Departamento de Biología, Facultad de Ciencias Exac-
tas Físicas y Naturales, Universidad Nacional de San Juan. Av. Ignacio de 
la Roza 590 Rivadavia, San Juan, Argentina (e-mail: atzoka@gmail.com); 
JUAN CARLOS ACOSTA, CIGEOBIO-Departamento de Biología, Facultad 
de Ciencias Exactas Físicas y Naturales, Universidad Nacional de San Juan. 
Av. Ignacio de la Roza 590 Rivadavia, San Juan, Argentina (e-mail: jcacosta-
sanjuan@gmail.com); GRACIELA BLANCO, CIGEOBIO- Departamento 
de Biología, Facultad de Ciencias Exactas Físicas y Naturales, Universidad 
Nacional de San Juan. Av. Ignacio de la Roza 590 Rivadavia, San Juan, Ar-
gentina (e-mail: blancogracielam@gmail.com); FERNANDO MURÚA, De-
partamento de Biología, Facultad de Ciencias Exactas Físicas y Naturales, 
Universidad Nacional de San Juan. Av. Ignacio de la Roza 590 Rivadavia, 
San Juan, Argentina (e-mail: fmurua80@gmail.com); LEONARDO DÍAZ, 
Instituto de Investigaciones en Biodiversidad y Biotecnología (INBIOTEC)- 
CONICET, Vieytes 3103 Mar del Plata Argentina.

LIOLAEMUS ETHERIDGEI. VIVIPARITY. Liolaemus etheridgei 
is a small lizard species (SVL = 56–64 mm) inhabiting elevations 
between 2000–4200 m in southern Peru (Laurent 1998. Acta Zool. 
Lilloana 44:1–26). Although a common species in southern Peru, 
its mode of reproduction is unknown (Pincheira-Donoso et al. 
2008. Zootaxa 1800:1–85). 

Fig. 1. A scorpion (Urophonius brachycentrus) preying upon Liolae-
mus chacoensis beneath a fallen log. Fig. 1. Female Liolaemus etheridgei with developing embryos.
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Between July and November of 2013, I collected 25 females 
of L. etheridgei in the buffer zone of Salinas and Aguada Blanca 
National Reserve, southern Peru (16.3833°S, 71.3166°W). 
Dissections were performed to determine the reproductive 
mode of L. etheridgei. Moreover, snout–vent length (SVL) and 
axilla–groin distance (AGD) were measured to test the hypothesis 
that in viviparous Liolaemus the AGD/SVL ratio is > 0.5. This is 
contrary to oviparous species which have a ratio of < 0.5 (Cei et 
al. 2003. J. Zool. Syst. Evol. Res. 41:152–156).

The dissections confirmed a lack of eggshells and instead 
revealed developed embryos (Fig. 1), confirming viviparity as 
the reproductive mode in L. etheridgei. Moreover, only 32% of 
the sample followed Cei’s condition. The mean of the AGD/SVL 
ratio was 0.48, however the confidence intervals (95%) include 
values above and below 0.5 (upper IC: 0.56 and lower IC: 0.4). 
Therefore, AGD/SVL ratio might not be a reliable metric by 
which to determine the reproductive mode in L. etheridgei, and 
possibly other species.

The outcomes of this study uphold the idea that L. etheridgei 
is a viviparous species despite not following the AGD/SVL 
condition. Such findings add one more viviparous species to 
Liolaemus, a condition that is shared by over half of the species 
of this genus (Schulte et al. 2000. Biol. J. Linn. Soc. 69:75–102).

IRBIN LLANQUI, Museo de Historia Natural de la Universidad Nacional 
San Agustín (MUSA) Av. Alcides Carrion s/n, Arequipa, Perú; e-mail: ibllan-
quia@gmail.com.

MEROLES ANCHIETAE (Shovel-snouted Lizard). DIET. Faunal 
inhabitants of the hyper-arid Namib Sand Sea rely on opportu-
nistically exploiting irregular pulses of food and water. Average 
annual rainfall at the Gobabeb Research and Training Centre 
(GRTC), the site of the observation below, is 25 mm/yr, typi-
cally occurring during summer months (December–May), but 
years with < 15 mm of rainfall are not uncommon (Eckardt et 
al. 2013. J. Arid Environ. 93:7–19). Meroles anchietae is a highly 
psammophilus, diurnal lizard that is endemic to the dune fields 
of the Namib desert and feeds on a variety of seeds and arthro-
pods. Due to resource scarcity it is thought that M. anchietae 
feeds opportunistically, with seeds forming the bulk of their diet 
when insect abundances are low, but indiscriminately feeding 
on arthropods when available (Robinson 1987. J. Arid Environ. 
13:279–286). Herein I report an observation of a M. anchietae 
feeding on termites.

On 6 June 2016, an unusual coastal storm delivered more 
than 18 mm of rain to the GRTC and surrounding areas. My 
observation occurred two days later on High dune, 2.8 km SW 
of the GRTC (23.58076°S, 15.02033°E, WGS 84; 451 m elev.). On 8 
June 2016 between 1100 h and 1400 h, I observed at least six M. 
anchietae (Fig. 1A) feeding on termite alates (winged termites) 
at a single location in a windblown depression at the base of 
a sand dune. Five-minute focal observations of individuals 
revealed M. anchietae gorging themselves on alates at a rate of 
1.8 insects consumed per minute (95% CI: ± 0.8). There were 
two species of termite undergoing nuptial flights and searching 
for nesting sites: Hodotermes mossambicus and Psammotermes 
allocerus. In all observed interactions, M. anchietae consumed H. 
mossambicus (Fig. 1B) but rejected P. allocerus (Fig. 1C). I typically 
observed H. mossambicus in tandem pairs, having already shed 
their wings (as pictured in Fig. 1B) and when encountered by 
M. anchietae, both individuals were consumed. In all observed 
interactions, when a winged termite was caught, M. anchietae 
flicked it against the sand until its wings were removed. If the 

termite was H. mossambicus it would then be consumed, but spit 
out if P. allocerus. I also observed two cases where M. anchietae 
bit and spit out plant matter. I observed a single M. anchietae 
that would bury in sand between feeding events, leaving its head 
exposed and actively searching for prey. The foraging lizards were 
uncharacteristically oblivious to my presence or the presence of 
each other despite several foraging in close proximity. This is the 
first observation to my knowledge of M. anchietae preferentially 
feeding on H. mossambicus when arthropod prey was abundant 
following a rain event. This is also the highest recorded rate of 
feeding activity of M. anchietae. 

I am grateful to the Gobabeb Research and Training Centre 
for logistical support and to Peter Jacobson and Mary Seely for 
identifying the termite species in this observation.

SARAH W. FITZPATRICK, Kellogg Biological Station, 3700 E. Gull Lake 
Dr., Hickory Corners, Michigan 49060, USA; e-mail: sfitz@msu.edu.

NAMAZONURUS PUSTULATUS (Herero Nama Lizard). SCALE 
COUNTS. Namazonorus pustulatus, a Namibian endemic first 
described by Wilhelm Peters (1862), has been the subject of few 
studies, and what is known of its morphology is derived from 
compilations of scattered expeditions/reviews (Metheun and 
Hewitt 1913. Annals Transvaal Mus. 4:118–145; Loveridge 1944. 
Bull. Mus. Comp. Zool. 95:1–118; Mertens 1955. Die Amphibien 
und Reptilien Südwestafrikas. Aus den Ergebnissen einer im 
Jahre 1952 ausgeführten Reise. Abhandlungen der Senckenber-
gischen Naturforschenden Gesellschaft. 490:1–172), museum 
specimens (Boulenger 1885. Catalogue of the Lizards of the Brit-
ish Museum Volume 2. Taylor and Francis, London. 497 pp.), and 
guides (FitzSimons 1943. Transvaal Mus. Mem. 1:1–528; Branch 
1998. Field Guide to the Snakes and Other Reptiles of Southern 
Africa. Ralph Curtis Publishing, Sanibel Island, Florida. 399 pp.; 
Reissig 2014. Girdled Lizards and Their Relatives: Natural His-
tory, Captive Care and Breeding. Edition Chimaira. Frankfurt am 
Main. 249 pp.). Although important, these works are not compre-
hensive with respect to N. pustulatus, can be difficult to obtain, 
lack specificity on the number of individuals examined or may 
rely on the same museum specimens. Herein we characterize the 
morphology of N. pustulatus by providing comprehensive scale 
counts.

Scale counts were conducted from high resolution images 
from wild caught individuals (November 2014–June 2015) as part 
of a larger effort to study N. pustulatus in the Khomas Hochland 

Fig. 1. Meroles anchietae with a distended abdomen (A). The obser-
vations included gorging on Hodotermes mossambicus termite alates 
(B) but discarding Psammotermes allocerus (C).
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region in and around Windhoek, Namibia. This is the first 
comprehensive assessment of scale relative size and counts for 
this species (N = 59; female = 24; male = 26; juvenile = 6; neonate 
= 3). Scales counted included longitudinal dorsals and laterals 
(DLL), transverse dorsals (DT), longitudinal ventrals (VL), and 
transverse ventrals (VT); supraciliaries (SA); supraoculars (SO); 
suboculars (SBO); preocular (PRE); supralabials (all scales of 
the upper lip except rostral, to midorbital [SLMO] and enlarged 
scales posterior to the angle of the jaw [SLJ]); infralabials (IL, 
enlarged scales of the lower lip, except the mental to posterior 
angle of the jaw); sublabials (SBL); parietals; and occipitals (O). 
Sub-digital lamella, for a smaller subset of voucher specimens, 
were counted under all fingers (SDF1–5) and toes (SDT1–5) using 
a light dissecting microscope (National Museum of Namibia, 
Windhoek, Namibia; NMN 10643–10647, 10666–10668; Female = 
5; Male = 3). 

The head and body of N. pustulatus are dorso-ventrally 
depressed. The dorsal head shields are rugose. The fronto-nasal 
is hexagonal-shaped and separated from the rostral by the nasals; 
it has greater contact with the nasals and frontals than the loreals 
(Fig. 1). The prefrontals separate the fronto-nasal from the frontal 
and the first supraoculars. The frontal is hexagonal-shaped and 
longer than it is wide, anteriorly widest, and in contact with the 
first and second supraocular. The nasals are large and the nostril 

is posterior-laterally orientated. There is a pair of approximate 
right triangular-shaped fronto-parietals, posteriorly wider. 
The anterior parietals are equal in size or slightly smaller than 
the posterior parietals; lozenge-shaped interparietal is not in 
contact with fronto-parietals. The temporals are rugose and 
keeled laterally. Vertical septa are present on the lower eyelid. 
The loreal is smaller than the preocular. All scale counts are 
presented in Table 1. Rostral is wider than it is deep. The last two 
supralabials are keeled; the sixth (first post-ocular) is the largest. 
The first three infralabials are progressively more keeled and/or 
rugose, with the last three most keeled and rugose; the sixth is 
the largest and the fifth is the smallest. The sublabials are rugose. 
The mental is slightly longer than wide. Chin shields are not 
distinct, but scales are enlarged anteriorly. Gulars are smooth, 
imbricate anteriorly. 

The dorsal nape scales are subrectangular and rugose, and 
laterally mucronate, strongly keeled, spinous and serrated. The 
dorsal scales are subrectangular, excepting a single vertebral row 
of subtriangular scales, and are weakly rugose and weakly keeled. 
Lateral scales are mucronate and anteriorly more strongly keeled, 
spinous and serrated. 

Scales on fore and hind limbs are imbricate, strongly keeled, 
spinous, and serrated. The fourth hind toe is the longest. The tail 
has elongated whorls that are keeled, spinous, and serrated; the 
lateral scales have the longest spines and are directed obliquely. 
Both sexes have two enlarged pre-cloacal scales and a small 
cloacal spur on either side of the tail beyond the cloaca. Males 
have generation glands and femoral pores. Females do not have 
generation glands, but do have femoral pores which are not filled 
with glandular secretions. 

JILL S. HEATON, University of Nevada, Reno, Department of Geog-
raphy,1664 N. Virginia Street, MS 154, Reno, Nevada 89557, USA (e-mail: 
jheaton@unr.edu); JENS REISSIG, Ultimate Creatures, 29 Coneway, Kelvin 
Sandton, 2054, South Africa. 

NAMAZONURUS PUSTULATUS (Herero Nama Lizard). DIET. 
There are no data on the diet of Namazonurus pustulatus. In 
general, cordylids largely consume arthropods, with occasional 
vegetation or small vertebrates (Branch 1998. Field Guide to the 
Snakes and Other Reptiles of Southern Africa. Ralph Curtis Pub-
lishing. Sanibel Island, Florida. 399 pp). Twelve specimens from 
the National Museum of Namibia, Windhoek, Namibia (NMN 
1789; 1790; 1791a,b,c; 2677; 5388; 5389, 5390,7058, 10641, 10642) 
were examined for digestive track content (female = 4; male = 8) 
and fresh scat was collected from eight live field-caught speci-
mens (female = 2; male = 5; unknown = 1; December 2014–April 
2015). Six of the 12 museum specimens and seven of the eight 
fresh scats contained identifiable items. Five orders of arthro-
pods were identified: Coleoptera (in 7 of 13 samples), Orthop-
tera (6 of 13), Hymenoptera (4 of 13), Hemiptera (1 of 13), and 

table 1. Scale counts for adult, juvenile, and neonate Namazonurus 
pustulatus. 

 Sex N Range Mode

SO  56 3–41 4

SA  56 3 3

SBO  50 2–4 2

SLMO  51 4–6 5

SLJ  51 5–8 7

IL  51 5–7 6

SBL  56 5–7 5

O  55 3–8 6

DLL  39 27–33 28

DT  52 29–33 31

VL  55 13–14 14

VT  46 24–29 27

SDF1  8 5–6 6

SDF2  8 8–9 8

SDF3  8 10–11 11

SDF4  8 11–12 11–12

SDF5  8 8–9 8

SDT1  8 6–7 6

SDT2  8 8–10 8–9

SDT3  8 11–14 12–13

SDT4  8 13–14 13

SDT5  8 10–11 10

WHORLS  51 25–33 29–32

FP F2 24 7–11 8

 M 26 7–9 8

GG F 24 0 0

 M 26 9–20 12–13

1 Only one animal had 3 supraoculars.
2 Femoral pores in females are not wax filled.

Fig. 1. Namazonurus pustulatus a) dorsal, b) lateral and c) ventral 
views of the head. The line indicates 10 mm to scale. Female from 
Gross-Herzog Friedrichberg (SVL = 51 mm; tail = 63 mm).
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Scorpiones (1 of 13). Within Coleoptera, the families Coccinelli-
dae and Curculionidae were further identified. Small bits of veg-
etation and sand particles were also recovered. Although the data 
are not sufficient to ascertain seasonality of diet, N. pustulatus, 
like other cordylids, appears to largely be insectivorous. 

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

NAMAZONURUS PUSTULATUS (Herero Nama Lizard). REPRO-
DUCTION. Data on reproduction in Cordylidae is limited to just 
a few species (Mouton et al. 2012. J. Zool. 288:191–198). In the 
course of a larger field effort in the Khomas Hochland region in 
and around Windhoek, Namibia, we made several anecdotal ob-
servations on reproduction in Namazonurus pustulatus. 

First, we examined four adult females, all from high-elevation 
sites, for reproductive status from the existing collection at the 
National Museum of Namibia, Windhoek, Namibia (NMN). 
Two showed no reproductive development status (NMN 1791c, 
October–November 1968; NMN 5389, 25 May 1986). One museum 
specimen from Gross-Herzog Friedrichberg peak contained a 
single late stage embryo (NMN 2677; 12 December 1973; SVL = 
27.0 mm; tail length = 32.0 mm) and a second specimen from 
the Auas Mountains contained two ovarian follicles (NMN 1790; 
8 June 1967; no measurements taken due to obvious shrinkage 
from chemical preservation). We deposited two specimens from 
low-elevation locations at the museum that each contained 
follicles. Specimen NMN 10644 (30 April 2015; 22.1097°S; 
16.7353°E, WGS 84) contained one follicle (12.5 mm × 15.0 mm) 
and NMN 10647 (24 April 2015; 21.9937°S; 16.93351°E, WGS 84) 
contained two follicles (9.5 mm × 9.8 mm and 7.1 mm × 8.3 mm). 

Second, we captured four females (11 December 2014; 12–13 
January 2015) from Moltkeblick, a high-elevation site in the Auas 
Mountains, that appeared to be pregnant (i.e., taut abdomen), 
although we did not confirm with dissection. We also captured 
three neonates, sex unknown, as determined by season, size, and 
presence of umbilical scar, from two high-elevation sites (Table 
1). In the neonates, non-waxed fill femoral pores were visible, 
but generation glands were not visible. One of the neonates was 
found in a crevice with an adult female, and incidentally also 
present in the crevice was a Boaedon capensis (Brown House 
Snake). The timing of these observations are consistent with what 
we know of reproduction within the Ouroborus-Karusasaurus-

Namazonurus-Hemicordylus-Cordylus clade (Mouton et al. 
2012. J. Zool. 288:191–198). Timing of N. pustulatus male 
spermatogenesis is assumed to be in spring as in other species of 
Namazonurus (Mouton et al., op. cit.), although whether a female 
is able to produce young every year remains unknown. Finally, 
we also captured six individuals classified as juveniles. The 
smallest juvenile (SVL = 45.0 mm) had developing generation 
glands and wax filled femoral pores, suggesting that epidermal 
glands develop in males before sexual maturity (Mouton et al. 
1998. J. Morphol. 235:177–182). Generation glands were absent 
in adult females, which is typical for cordylids in colder regions 
(Du Toit et al. 2005. J. Herpetol. 39:384–388), however they do 
have non-waxed filled femoral pores.

JILL S. HEATON (e-mail: jheaton@unr.edu), University of Nevada, 
Reno, Department of Geography,1664 N. Virginia Street, MS 154, Reno, Ne-
vada 89557, USA.

NEUSTICURUS BICARINATUS (Two-faced Neusticurus). 
PREDATION. Neusticurus bicarinatus occurs along stream 
banks and in marshy overflow areas of streams in northern South 
America. Individuals forage in leaf litter and other surface debris 
in damp areas along streams, and likely in water as well (Vitt et 
al. 2008. Guia de Lagartos da Reserva Adolpho Ducke, Amazônia 
Central. Áttema Design Editorial, Manaus. 176 pp.). Siphlophis 
compressus (Tropical Flat Snake) is a nocturnal and arboreal 
dipsadid snake inhabiting bushes and trees in humid forests 
from Costa Rica to northern South America (Barreto Guedes et 
al. 2011. Herpetol. Notes 4:341–346). This species feeds mainly on 
lizards, but occasionally eats snakes, mammals, frogs, and lizard 
eggs (Alencar et al. 2009. Herpetol. Bull. 108:37–39). Here we 
present the first record of N. bicarinatus as prey of S. compressus. 

During field work in the Reserva Extrativista Beija Flor 
Brilho de Fogo, Amapá state, Brazil, at 2100 h on 10 December 
2013, an adult male S. compressus (SVL = 805 mm, tail length 
= 211 mm, head length = 23.6 mm) was found constricting an 
adult N. bicarinatus (SVL = 76.29 mm, tail length = 164.71 mm, 
head length = 17.9 mm) (Fig. 1). The individuals were located 
on a tree branch approximately 0.5 m above water, at Igarapé 
Água Fria (0.82890°N, 52.18780°W; 141 m elev.), municipality 
Pedra Branca do Amapari, Amapá state. The snake was collected 
(collection permits SISBio/ICMBio 41443-1) and deposited in 
the Herpetological Collection of Universidade Federal do Amapá 
(CECCAMPOS 1099). Inspection of the stomach revealed a 
second, partially digested, N. bicarinatus. This is a first record of 

table 1. Namazonurus pustulatus physical measurements from neonates and juveniles. 

Date Age Sex Total SVL Tail Weight Location1

   length (mm) (mm) length (mm) (g)

13 Jan 2015 Neo Unk 77.0 37.0 40.0 1.5 Mkb

23 Jan 2015 Neo Unk 85.0 39.0 46.0 3.0 Ghz

23 Jan 2015 Neo Unk 80.0 38.0 42.0 2.0 Ghz

4 Dec 2014 Juv M 97.0 45.0 52.0 2.5 Mkb

28 Dec 2014 Juv F 122.0 54.0 68.0 7.0 Mkb

1 Mar 2015 Juv Unk 97.0 46.0 51.0 2.0 Ghz

17 Apr 2015 Juv F 114.0 51.0 63.0 4.5 Ghz

21 Jun 2015 Juv F – 55.0 – 5.5 Db

21 Jun 2015 Juv F 125.0 55.0 70.0 5.0 Db

1 Mkb = Mount Moltkeblick; Ghz = Mount Gross-Herzog Friedrickberg; Db = Farm Düsternbrook
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predation on N. bicarinatus by S. compressus and corroborates 
the suggestion of Prudente et al. 1998 (Rev. Bras. Zool. 15:375–
383) that S. compressus preys upon inactive diurnal lizards at 
night. 

CARLOS E. COSTA-CAMPOS, Laboratório de Herpetologia, Departa-
mento de Ciências Biológicas e da Saúde, Universidade Federal do Amapá, 
Campus Marco Zero do Equador, 68.903-419, Macapá, AP, Brazil; e-mail: 
eduardocampos@unifap.br.

NOROPS CHRYSOLEPIS (Goldenscale Anole). DEFENSIVE 
DISPLAY. Tail display behavior is a strategy employed by 
some lizards to avoid predation or to signal to conspecifics in 
agonistic encounters (Pianka and Vitt 2003. Lizards: Windows 
to the Evolution of Diversity. University of California Press. 
Berkeley. 333 pp). In Norops lizards, tail movements are not 
extensively used; however there are some reports of tail display 
during agonistic interactions (Beltrán and Amézquita 2015. 
Herpetol. Notes 8:357–359). Norops chrysolepsis is a medium-
sized, diurnal, primarily arboreal lizard found from the mouth 
of the Amazon River in eastern Brazil to the base of the Andes 
mountains in Ecuador and Peru, and occurs on a north–south 
transect from Venezuela to the state of São Paulo (Vanzolini and 
Williams 1979. Arq. Zool. 19:1–298). Here we report tail display 
behavior in Norops chrysolepsis during an agonistic encounter.

During field work on 21 September 2014, an adult N. 
chrysolepsis (Fig. 1) displayed a lifted tail behavior after the 
approach of one of us (ROP) or the approach of other sympatric 
lizards (Gonatodes humeralis and Norops auratus). The 
specimen was found perched on a branch ca. 7 m above the 
ground in upland forest area at 1012 h in the municipality of 
Serra do Navio (0.91388°N, 51.99977°W; WGS 84), state of Amapá, 
eastern Amazon. This behavior appeared in the first 5 minutes 
of the encounter and lasted for about half of the total encounter 
time (approximately 15 minutes). This behavior has previously 
been observed in lizards that appear to be mimicking scorpions 

(Passos et al. 2012. Herpetol. Rev. 43:486–487). This is the first 
report of lifted-tail behavior during agonistic interaction in a 
Norops species. 

RUBENILSON O. PINTO (e-mail: rubenilson07@gmail.com) and 
CARLOS EDUARDO COSTA-CAMPOS, Laboratório de Herpetologia, De-
partamento de Ciências Biológicas e da Saúde, Coordenação de Ciências 
Biológicas, Universidade Federal do Amapá, Campus Marco Zero, 68.903-
419, Macapá, AP, Brazil (e-mail: eduardocampos@unifap.br).

PHRYNOSOMA CORNUTUM (Texas Horned Lizard). 
BEHAVIOR. The hibernation strategy of adult Phrynosoma 
cornutum has been well documented, with the lizards typically 
remaining buried for about six months, October through 
April (Fair and Henke 1997. J. Wildl. Manage. 61:1366–1370; 
Sherbrooke 2003. Introduction to Horned Lizards of North 
America. University of California Press, Berkeley, California. 
177 pp.). The hibernation burrows in central Oklahoma, 
USA, are usually shallow (< 2.5 cm deep) and located in open, 
southwestern-facing areas where they are exposed to the 
afternoon sun (Endriss et al. 2006. Herpetologica 63:320–331). 
Adults typically remain underground for the duration of 
winter and only emerge following warm temperatures in the 
spring. Less is documented regarding dormancy behavior in P. 
cornutum hatchlings, likely due to the difficulty of tracking them 
in the field. However, we used harmonic radar to determine the 
hibernation behavior of hatchling P. cornutum for two years. 

We captured hatchlings by hand during visual surveys. 
Harmonic radar tags (< 0.05 g), consisting of a Schottky barrier 
diode and a copper or aluminum antenna, were attached using 
superglue in the field, and lizards were released immediately 
after attachment. We relocated lizards 1–3 times per week for a 
total of 111 geolocations for nine hatchlings (mean = 12.33 ± 6.88 
SD) over two winter seasons (2014–2016) at Core Reserve Area 3 
(CRA3), a preserved area of prairie on Tinker Air Force Base near 
Oklahoma City (35.41578°N, 97.41097°W; WGS 84). We obtained 
42 geolocations for two hatchlings during October 2014–June 
2015 and 69 geolocations for seven hatchlings during September 
2015–March 2016.

Hatchlings did not burrow underground, but instead, 
remained dormant in shallow depressions on the surface. 
Moreover, we observed hatchlings clustered together and on 
top of each other. We also noted that hatchlings had sporadic 

Fig. 1. Adult Siphlophis compressus preying upon an adult (diurnally 
active) Neusticurus bicarinatus at night.

Fig. 1. A Norops chrysolepis exhibiting lifted tail behavior in response 
to approach of observers or other lizard species.
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bouts of activity in warmer temperatures (> 15°C) during which 
they made 1–3 small movements (12–38 cm) before resuming 
dormancy. 

To our knowledge, hatchling over-wintering behavior has 
not been documented for Phrynosoma, and our data indicate 
key differences in behavior between life stages. Hatchlings are 
generally understudied, and our observations contribute to the 
gap in knowledge about their movements and behavior. 

JENNIE MOOK (e-mail: jmook@siu.edu), ERIC SCHAUBER (e-mail: 
schauber@siu.edu), and MIRANDA VESY (e-mail: mnvesy@gmail.com), 
Cooperative Wildlife Research Laboratory and Department of Zoology, 
Southern Illinois University, Carbondale, Illinois 62901-6504, USA; RAY-
MOND W. MOODY, 7701 Arnold St. Suite 109, US Air Force, Tinker Air 
Force Base, Oklahoma 73145-9100, USA (e-mail: raymond.moody@us.af.
mil); DONNA NOLAN, University of Oklahoma and Tinker Air Force Base, 
7701 Arnold St. Suite 109, US Air Force, Tinker Air Force Base, Oklahoma 
73145-9100, USA (e-mail: donna.nolan.1.ctr@us.af.mil).

PHYMATURUS EXTRILIDUS. ENDOPARASITES. Phymaturus 
extrilidus was described by Lobo et al. (2012. Copeia 2012:12–22) 
and is known only from the type locality: Reserva Natural Don 
Carmelo, Argentina. We know of no previous published parasite 
records for P. extrilidus and we establish the initial helminth list 
in the present note.

Two P. extrilidus (one male, SVL = 94.8 mm, one female, SVL 
= 94.4 mm) were collected in April 2014 and deposited in the 
herpetology collection of the Universidad Nacional de San Juan, 
San Juan, Argentina as UNSJ 1950 and UNSJ 1973. 

The body cavity was opened by a mid-ventral incision and 
the digestive tract was removed. The esophagus, stomach, 
and intestines were longitudinally slit and the contents were 
examined for helminths using a dissecting microscope. The 
helminths found were 186 (139 females, 47 males) nematodes 
in the large intestines. The prevalence of infection was 100% 
with a mean intensity of 93 (32–154) nematodes per lizard. The 
nematodes were cleared in a drop of lactophenol, placed on a 
glass slide, cover-slipped, studied under a dissecting microscope 
and identified as Parapoharyngodon riojensis. The nematodes 
possessed the characteristic diagnosis of the species, including 
the presence of seven caudal papillae, an ovary that does not coil 
around the esophagus, oval eggs with a punctate thick shell, and 
an echinate anal lip in males. The specimens were deposited in 
the Helminthological Collection, Fundación Miguel Lillo, San 
Miguel de Tecumán, Tecumán, Argentina as P. riojensis (FML# 
07666, 07667).

Parapharyngodon riojensis was described from the lizard 
Phymaturas punae from La Rioja Province (Ramallo et al. 2002. 
J. Parasitol. 88:979–982). It has also been found in Phymaturus 
palluma from Neuquen Province and Liolaemus buergeri from 
Mendoza Province (Goldberg et al. 2004. Comp. Parasitol. 
71:208–204). Parapharyngodon riojensis in P. extrilidus is a new 
host record.

GERALDINE RAMALLO, Instituto de Invertebrados, Fundación Miguel 
Lillo, San Miguel de Tucumán, Argentina (e-mail: gramallosl@yahoo.com.
ar); CHARLES R. BURSEY, Department of Biology, Pennsylvania State 
University, Shenango Campus, Sharon, Pennsylvania 16146, USA (e-mail: 
cxb13@psu.edu); STEPHEN R. GOLDBERG, Department of Biology, Whit-
tier College, Whittier, California 90608,USA (e-mail: sgoldberg@whittier.
edu); GABRIEL CASTILLO (e-mail: nataliocastillo@gmail.com) and JUAN 
CARLOS ACOSTA, DIBOVA (Diversidad y Biología de Vertebrados del Ári-
do). Departamento de Biología, Facultad de Ciencias Exactas Fisicas y Natu-
rales, Universidad Nacional de San Juan, San Juan, Argentina. 

PLESTIODON LONGIROSTRIS (Bermuda Skink). TAIL BIFUR-
CATION. Plestiodon longirostris is the only endemic terrestrial 
vertebrate in Bermuda. It typically occurs along the rocky coast-
line, associated with the native Sea Oxeye (Borrichia arborescens) 
and Bay Grape (Coccoloba uvifera) vegetation (Edgar et al 2010. 
Bermuda Skink Recovery Plan. Department of Conservation Ser-
vices, Government of Bermuda. Bermuda). However, popula-
tions remain fragmented and isolated throughout the mainland 
and offshore islands due to habitat loss, anthropogenic distur-
bances (particularly from coastal developments) and increased 
predation pressure and competition from several introduced 
species. These include rats (Rattus rattus and R. norvegicus), Kis-
kadee Flycatchers (Pitangus sulphuratus), Yellow-crowned Night 
Herons (Nyctanassa violacea), domestic and feral cats (Felis ca-
tus), and three Anolis species (A. grahami, A. leachi, A. extremus). 
While conducting fieldwork in Bermuda on Plestiodon longiros-
tris during 2015–2016, we recorded the incidence of bifurcated 
tails in two populations.

Seven adult P. longirostris with bifurcated tails were 
discovered, the first such cases officially documented in this 
critically endangered species. Individuals were caught from two 
offshore islands within Castle Harbour; Castle Island (32.3408°N, 
64.6722°W), a 3.5-acre nature reserve, and Southampton Island 
(32.3422°N, 64.6675°W), a 2.2-acre nature reserve. Overall 
(in both years), the incidence of bifurcation was 0.8% (2/238 
skinks captured) on Castle Island and 1.9% on Southampton 
Island (5/268). The bifurcated tails differed from the original 

Fig. 1. Four dormant Phyrnosoma cornutum hatchlings clustered to-
gether (and on top of each other) on the surface.
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tails in coloration and scalation patterns. Two individuals were 
recaptured once each in May 2016 and one was recaptured three 
times between May and June 2016. Skinks were found to have 
particularly high mutilation rates: 49% of individuals captured 
during the study exhibited digit loss, tail loss, body scars or a 
combination of these.

Caudal autotomy is likely to be disadvantageous, making the 
lizard more conspicuous to predators and potentially reducing 
activity, modifying foraging behaviour and reducing mating 
opportunities (Chapple and Swain 2002. Funct. Ecol. 16:817–
825). However, a two-sample t-test showed no difference in body 
mass or SVL between skinks with bifurcated tails and skinks with 
normal tails (N = 541, BM: 19.33 ± 4.3 g, range 11–30 g, t = 0.16, 
d.f. = 546, P = 0.874; SVL: 81.99 ± 5.2 mm, range 60–94 mm, t = 
0.15, d.f. = 546, P = 0.881). 

Observations of bifurcated tails among reptile taxa are not 
uncommon, have previously been reported in other scincid 
lizards, and are apparently not due to contaminants or genetic 
factors (Brindley 1898. J. Bombay Nat. Hist. Soc. 11:680–689). We 
hypothesize that the seven individuals we encountered survived 
predator attacks, which caused a large enough wound on the tail 
for physiological cues to trigger regeneration of an additional 
tail tip at the site of injury, resulting in two tails (Koleska and 
Jablonski 2015. Ecol. Mont. 3:26–28). 

We thank the Government of Bermuda’s Department of 
Environment and Natural Resources for protected species 
permits and for access to sites, and we thank everyone that 
assisted in the field. This work was supported by Chester Zoo, 
UK and the Bermuda Zoological Society. This is Contribution 
#252, Bermuda Biodiversity Project (BBP), Bermuda Aquarium, 
Natural History Museum and Zoo, Department of Environment 
and Natural Resources.

HELÉNA TURNER (e-mail: hturnerjsy@hotmail.com) and RICHARD 
A. GRIFFITHS, Durrell Institute of Conservation and Ecology, School of 
Anthropology and Conservation, University of Kent, Marlowe Building, 
Canterbury, Kent, CT2 7NR, UK; GERARDO GARCIA, Chester Zoo, Caughall 
Road, Upton by Chester, Chester, CH2 1LH, UK; MARK E. OUTERBRIDGE, 
Department of Environment and Natural Resources, P.O Box FL 145 FL BX, 
Bermuda.

PODARCIS ERHARDII (Erhard’s Wall Lizard). EXTREME MOR-
PHOLOGY. Podarcis erhardii is a diurnal, insectivorous lacertid 
lizard, active on the ground and on dry-stone walls. It ranges in 
the Balkans from Bulgaria through Serbia, Macedonia and Alba-
nia to Greece. In Greece it occurs on the mainland and on islands 
of the Aegean Sea (Valakos et al. 2008. The Amphibians and Rep-
tiles of Greece. Edition Chimaira, Frankfurt am Main, Germany. 
463 pp). Herein we report unusual toe morphology in an indivi-
dual P. erhardii.

At 1230 h on 27 May 2014, while searching for reptiles in a 
small dry stream valley in the east part of Anafi Island, Greece 
(36.3581°N, 25.8262°E; WGS 84), we found an adult male P. erhardii 
running on the ground. The specimen (Fig. 1; SVL = 57.1 mm; tail 
length = 77 mm; mass = 5.1 g) had unusual disc- or fan-like tips on 
all digits of all four legs (Fig. 1). We collected, photographed, and 
sent the specimen to the University of Athens, where it was kept 
alive until its death; it was then deposited in the Herpetological 
Collection of the Department of Zoology (specimen HCDZ 4174). 
We failed to find any additional specimens with this peculiar 
morphology in field searches during August 2014, May 2015 and 
May 2016. 

Shifts in lizard toe shape could be quite rapid in response to 
external factors (Stuart et al. 2014. Nature 346:463–466), revealing 
the cardinal importance of toepad morphology. Finger evolution 
in lizards has produced an immense diversity of toe shapes in 
geckos (Gamble et al. 2012. PLoS ONE 7:e39429), anoles (Elstrott 
and Irschick 2004. Biol. J. Linn. Soc. 83:389–398), and skinks 
(Irschick et al. 2006. J. Comp. Physiol. A 192:1169–1177). The 
toes of lacertid lizards, however, are relatively uniform. As far as 
we know there are no reports of a similar peculiarity in the toes 
of any other lacertid lizard. We suspect this may be a result of 
some rare disease or mutation but much more data and repeated 

Fig. 1. Dorsal (A) and ventral (B) views of a Plestiodon longirostris 
with a bifurcated tail.

Fig. 1. Podarcis erhardii specimen with fan-like toes. 
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observations are needed to better understand this unusual 
morphology. 

YUVAL ITESCU (e-mail: yuvitescu@gmail.com), AMIR LEWIN, ALEX 
SLAVENKO, and SHAI MEIRI, Department of Zoology, Tel-Aviv University, 
Tel-Aviv 69978, Israel; PANAYIOTIS PAFILIS, Section of Zoology and Ma-
rine Biology, Department of Biology, National and Kapodistrian University 
of Athens, Panepistimioupolis, Ilissia, Athens 157-84, Greece.

POLYCHRUS MARMORATUS (Common Monkey Lizard). PRE-
DATION. Lizards are preyed on by many types of predators, from 
spiders to larger vertebrates. Some lizards are preyed on by pri-
mates (Cassimiro and Martins 2011. Herpetol. Rev. 42:432–433; 
Canale et al. 2013. Herpetol. Notes 6: 323–326; Aximoff and Car-
valho 2016. Herpetol. Rev. 47:298). Polychrus marmoratus is an 
arboreal lizard species occurring in South America east of the 
Andes in the Amazonian and Atlantic forests (Ávila-Pires 1995. 
Zool. Verh. Leiden 299:1–708; Koski et al 2016. Bull. Mus. Biol. 
Prof. Mello Leitão 38:23–30), and in the Cerrado biome, in central 
Brazil (Nogueira et al. 2010. In Nogueira et al [eds.], Cerrado: Co-
nhecimento Científico Quantitativo como Subsídio para Ações de 
Conservação, pp. 333–375. Editora UnB, Brasília). Geoffroy’s Mar-
moset (Callithrix geoffroyi) originally occurred throughout the 
Brazilian Atlantic forest in the state of Espírito Santo, extending 
into southern Bahia and adjacent parts of Minas Gerais (Rylands 
et al. 1993. In Rylands et al [eds.], Marmosets and Tamarins: Sys-
tematics, Behaviour, and Ecology pp. 262–272. Oxford University, 
Oxford). This marmoset is omnivorous, feeding mainly on gum, 
fruits, arthropods, bird eggs, and small vertebrates. Herein, we re-
port predation of an adult P. marmoratus by C. geoffroyi.

The observation occurred in the “Alagados do Vale” region 
(40.35551°S, 20.39276°W; WGS 84), Vila Velha municipality, 
Espírito Santo State, southeastern Brazil. On 6 July 2014, an adult 
C. geoffroyi was observed eating an adult P. marmoratus in a tree, 
3 m above ground. While holding the lizard by its abdomen, the 
marmoset consumed the head, followed by the forelimbs and the 
abdomen. To our knowledge, this is the first report of predation 
of P. marmoratus by C. geoffroyi.

We thank Izanildo Sabino for providing the details of the 
predation event.

DIOGO A. KOSKI (e-mail: diogokoski@gmail.com) and ALINE P. VA-
LADARES-KOSKI, Instituto de Ciências Biológicas, Políticas e Sociais “Dom 
Vasco Fernandes Coutinho”, IVAFEC-ES, CEP: 29.120-610, Vila Velha, ES, Bra-
zil (e-mail: alinevaladaresk@gmail.com).

PSAMMOPHILUS BLANFORDANUS (Blanford’s Rock Agama). 
DIET. Psammophilus blanfordanus is a medium-sized endemic 
Indian agamid lizard widely distributed in Eastern and Western 
Ghats and Peninsular India (Smith 1935. The Fauna of British In-
dia including Ceylon and Burma. Taylor and Francis ltd, London. 
440 pp). It occurs between 100 and 1200 m elev. in rocky areas 
in tropical dry deciduous forests, tea plantations, secondary for-
ests, and evergreen forests (Srinivasulu et al. 2014. The Status and 
Distribution of Reptiles in the Western Ghats, India. Conserva-
tion Assessment and Management Plan. Wildlife Information 
Liaison Development Society, Coimbatore, Tamil Nadu. 148 pp.). 
The diet of P. blanfordanus primarily consists of insects and ar-
thropods (Dutta et al 2009. Amphibians and Reptiles of Similipal 
Biosphere Reserve. Regional Plant Resource Centre, Bhubanesh-
war. 174 pp.). Here we report an observation of a P. blandforda-
nus preying upon a skink (Eutropis spp.).

At 1000 h on 23 February, at Laboratory for the Conservation 
of Endangered Species (LaCONES) campus area (17.3573°N, 

78.4276°E, WGS 84; 531 m elev.), Hyderabad, India, we sighted 
an adult male P. blanfordanus on a bare rock, holding on to a 
Eutropis cf. macularia. The agamid held the skink by its lower 
half for about 10–15 minutes, making no attempt to change the 
hold. The skink put up a spirited fight, attempting to bite the 
agama, autotomizing its tail in the process. The struggle lasted 
for 40 minutes until the skink was completely swallowed by the 
P. blanfordanus. The images are catalogued as ZRC(IMG) 2.286 
a, ZRC(IMG) 2.286 b, and ZRC(IMG) 2.286 c in the photograph 
collection of the Zoological Reference Collection, in the Lee Kong 
Chian Natural History Museum, at the National University of 
Singapore.

Skinks in the genus Mabuya (= Eutropis) have been 
previously reported in the gut content of P. blanfordanus (Aruna 
et. al 1993. Bombay Nat. Hist. Soc. 90:295–296). The present 
documentation is the first photographic record of skink in the 
diet of P. blanfordanus. We thank Abhijit Das for suggestions on 
this manuscript. 

PREETI SHARMA, UNESCO C2C, Wildlife Institute of India, Chandra-
bani, Dehradun, Uttarakhand, India (e-mail: preeti.sharma@wii.gov.in); 
GAYATHRI SELVARAJ, Laboratory for the Conservation of Endangered 
Species (LaCONES), Centre for Cellular and Molecular Biology (CCMB), 
PVNR Expressway, Attapur ring road, Hyderabad, India (e-mail: gayathri.
sy@gmail.com).

SCELOPORUS WOODI (Florida Scrub Lizard). NEST SITE. On 
8 July 2015, while searching a Gopherus polyphemus (Gopher 
Tortoise) burrow and its apron for tortoise eggs, we uncovered 
three neonate Sceloporus woodi with three broken eggshells 
(Highlands Co., Florida, USA; 27.1881°N, 81.3387°E; WGS 84). 
The three neonates appeared to have just hatched but had not 
yet dispersed from their nest chamber. Mean SVL and total 
length were 22.1 mm (range 21.5–22.7 mm) and 53.5 mm (range 
52.0–54.0 mm), respectively. This is the first documentation of S. 
woodi using a G. polyphemus burrow apron as a nest site. 

A study conducted in Arkansas found that although soil 
moisture of G. polyphemus burrow aprons did not differ 
significantly from randomly sampled points, burrow aprons 
exhibited wider daily variation in surface soil temperatures 
(range 18.7°–30.1°C; Kaczor and Hartnett 1990. Am. Midl. Nat. 
123:100–111). The same researchers found that during prescribed 
fires, burrow entrances and aprons experienced lower maximum 

Fig. 1. A Psammophilus blanfordanus feeding on Eutropis cf macu-
laria.
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temperatures than soils in surrounding areas. Hokit and Branch 
(2004) documented reduced hatching success in S. woodi nests 
in substrate with high (75%) soil moisture (J. North Carolina 
Acad. Sci. 120:93–98). The tortoise burrow where we found the 
natural nest was in a relatively high-elevation (ca. 64 m) southern 
ridge sandhill, where soils are very well-drained. We suggest the 
aprons of G. polyphemus burrows may be prime nesting habitat 
for S. woodi because they provide well-drained sandy soils, 
suitable incubation temperatures, and insulation from high 
temperatures associated with natural or prescribed fires.

We acknowledge Disney Conservation Fund and the 
Department of Energy Office of Environmental Management 
(Award Number DE-FC09-072422506 to the University of Georgia 
Research Foundation) for their support. 

K. NICOLE WHITE, Warnell School of Forestry and Natural Resources, 
University of Georgia, 180 E Green Street, Athens, Georgia 30602, USA (e-
mail: knwhite21@gmail.com); BETSIE B. ROTHERMEL (e-mail: brother-
mel@archbold-station.org) and MICHAEL T. WHITE, Archbold Biological 
Station, 123 Main Drive, Venus, Florida 33960, USA.

SPHENOMORPHUS PRAESIGNIS (Blotched Forest Skink). EN-
DOPARASITES. Sphenomorphus praesignis ranges from south-
ern Thailand south into Peninsular Malaysia, at least to Pahang 
State (Grismer 2011. Lizards of Peninsular Malaysia, Singapore 
and their Adjacent Archipelagos. Edition Chimaira, Frankfurt am 
Main. 828 pp.). We know of no published helminth records for S. 
praesignis. In this note we establish the initial helminth list for S. 
praesignis. 

A sample of five S. praesignis collected from 2006 to 2010 
by LLG in Peninsular Malaysia (mean SVL = 102.6 mm ± 7.0 SD, 
range = 78–116 mm) and deposited in the herpetology collection 
of La Sierra University (LSUHC), Riverside, California, USA as 
LSUHC 8058, 9095 (from Pahang State), LSUHC 9040, 9853, 10593 
(from Perak State) was examined. A lateral incision was made 
through the body wall and the digestive tract was removed. The 
esophagus, stomach, and small and large intestines were opened 
longitudinally and searched for helminths utilizing a dissecting 
microscope. The body cavity was also searched. Helminths were 
cleared in a drop of lactophenol, placed on a microscope slide, 
coverslipped and studied under a compound microscope. Found 
were two species of Nematoda: 1 Bakeria schadi in the small 
intestine of LSUHC 9853, prevalence = number infected/number 
examined × 100 = 20%; 2 Spauligodon bintangensis in the large 
intestine of LSUHC 9095, prevalence = 20%. 

Bakeria schadi was described from Cnemaspis mcquirei 
(Bursey et al. 2014. Acta Parasitol. 59:643–652) and has also 
been reported from C. affinis, C. biocellata, C. grismeri, C. limi, 
C. monachorum, C. pemanggilensis from Peninsular Malaysia 
(Goldberg et al. 2015. J. Nat. Hist. 49:2683–2691) and Cyrtodactylus 
philippinicus from the Philippines (Goldberg et al. 2016. Comp. 
Parasitol. 83:130–133). Spauligodon bintangensis was described 
from Cyrtodactylus bintangrendah from Peninsular Malaysia by 
Bursey et al. (2014. J. Parasitol. 100:317–322). Sphenomorphus 
praesignis is the second host to harbor S. bintangensis. Voucher 
helminths were deposited in the Harold W. Manter Laboratory 
(HWML), University of Nebraska, Lincoln, USA, as Bakeria schadi 
(HWML 98342), Spauligodon bintangensis (HWML 98343). 
Bakeria schadi and Spauligodon bintangensis in S. praesignis are 
new host records. 

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@
psu.edu); L. LEE GRISMER, La Sierra University, Department of Biology, 
Riverside, California 92515, USA (e-mail: lgrismer@lasierra.edu). 

TROPIDURUS HISPIDUS (Neotropical Ground Lizard). DIET 
AND PREY CAPTURE. Lizards of the genus Tropidurus occur in 
a great number of habitats, and consume a wide range of food 
items including both plant material (leaves, flowers, fruits, and 
seeds) and animals (invertebrates: molluscs, annelids, millipe-
des, arachnids, and insects; and vertebrates: eggs, lizards, and 
anurans) (Vitt et al. 1996. J. Trop. Ecol. 12:81–101; Teixeira and 
Giovanelli 1999. Rev. Bras. Biol. 59:11–18; Fialho et al. 2000. J. 
Herpetol. 34:325–330; Van Sluys et al. 2004. J. Herpetol. 38:606–
611). Here I report an observation of Tropidurus hispidus feeding 
on a Snouted Treefrog (Scinax x-signatus).

The observation took place in the back garden of a house in 
the municipality of São Cristóvão, state of Sergipe, northeastern 
Brazil (10.9388°S, 37.1136°W; WGS 84). Although the site is in 
the Atlantic forest biome, the house is part of a residential area. 
At 1020 h on 9 January 2016, the loud vocalization of a frog led 
me to discover an adult T. hispidus which had captured an adult 
Scinax x-signatus (Fig. 1). I was able to observe and photograph 
the lizard as it swallowed the frog, which eventually stopped 
vocalizing. After a few minutes, the lizard had completely 
swallowed the frog. 

Fig. 1. Tropidurus hispidus preying on a Scinax x-signatus.
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There are few reports about the presence of vertebrates in the 
diet of species of Tropidurus (see above), and the majority of these 
are other lizard species. Predation of anurans is even less often 
reported, probably due to the difference in the activity times of 
the species (T. hispidus is mainly diurnal while S. x-signatus is 
mainly nocturnal). However, frogs have been reported in the diet 
of T. hispidus (Ribeiro and Freire 2009. Herpetol. Rev. 40:228). 
The present report, therefore, reinforces the opportunistic 
feeding behavior and the generalist diet of Tropidurus spp., as 
proposed by other authors (Ribeiro and Freire 2011. Iheringia 
Zool. 101:225–232).

I thank Francis Luiz Santos Caldas for the identification of 
the frog species and Sean Doody for his valuable contributions. 
I also thank the Brazilian National Counsel of Technological 
and Scientific Development (CNPq) for research fellow to RB-M 
(503372/2014-5).

RAONE BELTRÃO-MENDES, Department of Ecology, Federal Univer-
sity of Sergipe, São Cristóvão, Sergipe, Brazil; e-mail: raonebm@yahoo.com.
br.

TROPIDURUS MONTANUS. SAUROPHAGY. Predation is an 
important ecological factor affecting population dynamics. 
However, due to the scarcity of observed predation events in 
nature, it is difficult to predict the effects of predation on prey 
populations (Rocha and Vrcibradic 1998. Ciência e Cultura 
50:364–368). Saurophagy has been reported for several species 
from the genus Tropidurus, including T. hispidus (Rojas-Runjaic 
et al. 2006. Herpetol. Rev. 37:474; Costa et al. 2010. Herpetol. Rev. 
41:87; Zanchi et al. 2012. Herpetol. Rev. 43:141–142; Passos et al. 
2016. Biota Neotrop. 16: e20150062), T. itambere (Faria and Araújo 
2004. J. Biol. 64:775–786), T. montanus (Kiefer 1998. Herpetol. 
Rev. 29:41), and T. torquatus (Teixeira and Giovanelli 1999. Rev. 
Bras. Biol. 59:11–18; Galdino and Van Sluys 2004. Herpetol. Rev. 
35:173; Kokubum and Lemos 2004. Herpetol. Rev. 35:270–271; 
Kiefer et al. 2006. Herpetol. Rev. 37:475–476; Peloso and Pavan 
2007. Herpetol. Rev. 38:451–452). Herein we report a predation 
record of the lizard Eurolophosaurus nanuzae by Tropidurus 
montanus. 

We observed the predation event at 1306 h on 03 July 2015 
in a rocky outcrop area at the highlands of the Serra do Cipó 
(19.29527°S, 43.5925°W), Minas Gerais state, Brazil. Upon 
finding an adult female T. montanus (SVL = 61.1 mm) with a 
lizard tail hanging out its mouth, we immediately captured the 
female using a noose and stimulated it to regurgitate the prey 

by gently pressing its abdomen (Fig. 1). Regurgitation revealed 
a juvenile E. nanuzae (SVL = 27.2 mm), swallowed head-first. 
Tropidurus montanus and E. nanuzae are two endemic species of 
the Espinhaço Mountain Range, living in sympatry in the rocky 
meadows of the Serra do Cipó. These species are the dominant 
lizards in many of the rocky habitats from the Espinhaço Range, 
explaining high encounter rates and thus predation events. 
Other accounts of saurophagy by T. montanus have been 
reported (Kiefer 1998. Herpetol. Rev. 29:41; Kiefer and Sazima 
2002. Herpetol. Rev. 33:136), as well as an observation of an adult 
male T. montanus chasing a juvenile E. nanuzae (S. Ventura, pers. 
obs). Thus, T. montanus may be an important predator of lizards 
in the communities inhabiting rocky outcrops in the Espinhaço 
Mountain Range.

We thank Amadeus V. B. H. Portela for his help in the field 
and Daniel C. Passos for the review of a previous version of this 
text. We are grateful to the administrative staff of Reserva Vellozia 
and Planta for the logistical support, and to G. W. Fernandes for 
the permit to work in his property at Serra do Cipó. Instituto 
Chico Mendes de Conservação da Biodiversidade - ICMBio 
for the permit (nº 26761-1). CABG thanks Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior - CAPES for the 
fellowship from proc. 151663/2010-6. SPRV and LTP thank 
CAPES for their respective student fellowships.

STEFÂNIA PEREIRA VENTURA DOS REIS (e-mail: stefania.ventura2@
gmail.com), LUAN TAVARES PINHEIRO, and CONRADO ALEKSANDER 
BARBOSA GALDINO, Programa de Pós-Graduação em Biologia de Verteb-
rados, Pontifícia Universidade Católica de Minas Gerais, Prédio 41, Av. Dom 
José Gaspar, 500, Coração Eucarístico, 30535-610, Belo Horizonte, Minas 
Gerais, Brazil.

TROPIDURUS PINIMA. SAUROCHORY. Pollination and seed 
dispersal are essential stages in the life cycle of plants that could 
be directly affected by animals (Godínez-Álvarez 2004. Rev. Chil. 
Hist. Nat. 77:569–577). Cactus fruit consumption is found in 
some lizard species of the genus Tropidurus, such as T. cocoro-
bensis, T. hygomi, T. semitaeniatus, and T. torquatus (Figueira et al. 
1994. Biotropica 26:295–301; Fonseca et al. 2012. Acta Bot. Bras. 
26:481–492; Gomes et al. 2014. Plant Biol. 16:315–322; Xavier and 
Dias 2015. Herpetol. Notes 8:437–438), and in some species of 
teiids, such as Ameivula ocellifera and Glaucomastix abaeten-
sis (Fonseca et al. 2012, op. cit.; Xavier and Dias 2015. Herpetol. 
Rev. 46:430–431). These authors considered these lizard species 
as potential seed dispersers of different species of cacti. Tropi-
durus pinima is a saxicolous lizard endemic to the Caatinga do-
main, occurring only in Santo Inácio, Gentio do Ouro Municipal-
ity, Bahia state, Brazil (Rodrigues 1996. J. Herpetol. 30:513–523). 
Currently there is no information about the feeding habits of T. 
pinima. Herein, we report for the first time cactus fruit consump-
tion by T. pinima.

On 11 June 2016, we captured an adult female T. pinima (SVL 
= 64.7 mm) in the Caatinga domain (42.73719°W, 11.12089°S, 
WGS 84; 370 m elev.), Gentio do Ouro Municipality, Bahia state, 
Brazil (collection permit: 20788 SISBIO/ICMBio). The lizard was 
euthanized and deposited in the collection of the Laboratório 
de Biologia e Ecologia de Vertebrados / Universidade Federal 
de Sergipe (LABEVL766). The specimen was dissected, and food 
items were identified and counted. Among them we recorded 
fruits of the cactus Melocactus zehntneri. The lizard stomach 
contained one cactus fruit, and several intact seeds were found 
in the intestine. This is the first record of cactus fruit consumed 
by T. pinima. 

Fig. 1. A juvenile Eurolophosaurus nanuzae, partially regurgitated by 
a female Tropidurus montanus. 
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Fleshy fruits of cactus are highly energetic and a have high 
water content (Figueira et al. 1994, op. cit.), which may provide 
important resources for lizards that live in dry environments, 
such as the Caatinga. The presence of seeds of Melocactus 
zehntneri in the intestine of T. pinima may be an important 
indicator of the role of this lizard as a disperser. The germination 
rate of seeds may or may not increase as a result of passing 
through the digestive tract of reptiles (Figueira et al. 1994, op. cit.; 
Valido and Nogales 1994. Oikos 70:403–411; Fonseca et al. 2012, 
op. cit.). Our report depicts a potential commensalism between 
cactus and a lizard, whereby the plant provides food and water 
and T. pinima facilitates seed dispersal.

We thank Marcos Vinícius Meiado for identifying the species 
of cactus. 

MARIA ALDENISE XAVIER, Programa de Pós-Graduação em Diversi-
dade Animal, Instituto de Biologia, Universidade Federal da Bahia, Salva-
dor, Bahia, Brazil (e-mail: aldenisexavier@hotmail.com); EDUARDO JOSÉ 
DOS REIS DIAS, Laboratório de Biologia e Ecologia de Vertebrados, De-
partamento de Biociências, Campus Prof. Alberto Carvalho, Universidade 
Federal de Sergipe, Itabaiana, Sergipe, Brazil (e-mail: ejrdias@hotmail.com). 

VARANUS ACANTHURUS (Spiny-tailed Monitor Lizard). COM-
MUNAL NESTING, REPRODUCTION, and COMMENSALISM. 
The nesting biology of monitor lizards remains mostly un-
known, despite their large size and conspicuousness (Doody et 
al. 2014. J. Herpetol. 48:363–370; Doody et al. 2015. Biol. J. Linn. 
Soc. 116:13–26). Only one nest of Varanus acanthurus has been 
described (Husband 1980. Herpetofauna 11:29–30). Here we de-
scribe communal and deep nesting in V. acanthurus from a Sand 
Monitor (V. gouldii) nesting warren in tropical Western Australia.

During 19–28 September 2014, we excavated a V. gouldii 
nesting warren near Port Hedland, Western Australia (20.91637°S, 
118.47358°E, WGS 84; 83 m elev.). Ten days of excavation with 
shovels opened up a 4 m × 2 m × 3 m deep area in shrubland 
desert, revealing 97 V. gouldii nests (21 current nests, 76 older 
nests with hatched eggshells) at an average depth of 3.0 m (S. 
Doody et al., unpubl. data). During the excavation we found 
groups of lizard eggshells that were significantly smaller than 
those of V. gouldii, but too large for any other desert-dwelling 
Australian lizards (e.g., Agamidae, Gekkonidae, Pygopodidae, 
Scincidae). The eggshells were found in nine groups in nesting 
burrows excavated by V. gouldii, and based on their whitish to 
cream coloration, had hatched during the last few months. 
The mean depth of six of the nests was 1.8 ± 0.75 m (range = 
0.8–2.7 m); however, in some cases we could not be sure if the 
eggshells had gone unnoticed during our excavation and then 
subsequently discovered at a greater depth than their original 
position, due to the gradual lowering of our excavation pits (for 
example three of the eggshells were found on their own, yet N = 1 
is a doubtful clutch size). The mean clutch size was 2.4 ± 1.59, N = 
9, range = 1–6), but some eggshells may have become separated 
from one another during excavation. 

We could not identify the species from the eggshells with 
complete certainty, but a game camera employed on a tree at 
the warren subsequently captured five photographs of four 
individual V. acanthurus from 18 November 2015 to 19 January 
2016. The photographs included at least one that appeared to be 
a gravid female. Trigger times from the camera were 1147, 1323, 
1323, 1108, and 1221 h. 

The eggshells must have been of V. acanthurus, given that 
this was the only species other than V. gouldii to visit the nesting 
warren between 30 September 2015 and 29 April 2016. We can 

therefore demonstrate, for the first time, (i) a series of deep nests 
for V. acanthurus; and thus, (ii) communal nesting in the species; 
(iii) its use of V. gouldii nesting burrows as a commensalist; and 
(iv) timing of nesting for the species in November–January. 
Mating in V. acanthurus has been observed in central Australia 
in October (Julander 2010. Biawak 4:125–127), and oviducal eggs 
were recorded during August–November (King and Rhodes 1982. 
Copeia 1982:784–787). Husband (op. cit.) found hatchlings in 
early January in the Barkley Region of the Northern Territory.

Nests in our study were considerably deeper than the single 
nest reported in the literature; Husband (op. cit.) found a nest 
chamber 0.4 m deep at the end of a laterally sinuous burrow, in 
a mound of bulldozed soil on a road verge. The annual rainfall 
in the Barkley (Avon Downs: 350 mm; Australian Bureua of 
Meteorology) and Pilbara (Port Hedland: 312 mm) regions 
is similar, but perhaps conditions during nesting were more 
moist in the Barkley nest compared to our nests. Regardless, 
shallower nesting in V. acanthurus at our site, compared to V. 
gouldii, supports the hypothesis that deep nesting in the latter 
is an adaptation for reducing egg desiccation during the long 
dry season incubation period (Doody et al. 2015, op. cit.). The V. 
gouldii nests we found had not yet hatched (and would hatch 
the following December/January), while the V. acanthurus had 
hatched by the time we excavated the warren in September. 
The incubation period at 26–32°C for V. acanthurus eggs in the 
laboratory averaged 124 days, compared to 223 days in V. gouldii 
(data gleaned from Horn and Visser 1989. Int. Zoo Yrbk. 28:140–
150; Horn and Visser 1997. Int. Zoo Yrbk. 35:227–246). It thus 
appears that V. acanthurus eggs would have hatched by April or 
May, before the onset of extremely dry conditions. Conversely, 
the ~seven month incubation in V. gouldii (and V. panoptes—see 
Doody et al. 2015, op. cit.) would require incubation over the 
entire dry season and hatching in the next wet season.

Varanus acanthurus joins V. panoptes and V. gouldii as 
monitor lizards that can nest deeply and communally (Doody et 
al., 2014, op. cit.; Doody et al., 2015, op. cit.; Doody et al., unpubl. 
data). It appeared that V. acanthurus nests in our study were 
within the nesting burrows of V. gouldii (there was no evidence 
of separate burrows created by the former). Using V. gouldii 
nesting burrows for nesting likely saves V. acanthurus energy in 
the excavation of a nest, since the soil would have been loosened 
by the former. 

J. SEAN DOODY, Department of Biological Sciences, Southeastern 
Louisiana University, Hammond, Louisiana 70402, USA (e-mail: jsean-
doody@gmail.com); SIMON CLULOW, School of Environmental and Life 
Sciences, University of Newcastle, Callaghan, New South Wales 2308, Aus-
tralia (e-mail: simon.clulow@newcastle.edu.au); COLIN McHENRY, School 
of Environmental and Life Sciences, University of Newcastle, Callaghan, 
New South Wales 2308, Australia (e-mail: colmac39@gmail.com); MIKE 
BROWN, 13 Dilley Court, South Yunderup, Western Australia, 6208, Aus-
tralia (e-mail: mike.brown@rde.net.au; GARY VAS, 3 Verburg Court, Stuart 
Park, Northern Territory, 0820, Australia (e-mail: gary.vas@hotmail.com); 
GORDON CANNING, Lot 402, Oenpelli, Northern Territory, 0822, Australia 
(e-mail: gordon.canning@ntschools.net). 

SQUAMATA — SNAKES

AGKISTRODON CONTORTRIX (Copperhead). DIET. Agkistrodon 
contortrix is a medium-sized pit-viper found in the eastern United 
States (Ernst and Ernst 2002. Snakes of the United States and Can-
ada. Smithsonian Institution Press, Washington D.C. 661 pp.) that 
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feeds on a variety of prey, including mammals, birds, reptiles, am-
phibians, and a variety of invertebrates (Fitch 1960. Univ. Kansas 
Publ. Mus. Nat. Hist. 13:85–288; Gloyd and Conant 1990. Snakes of 
the Agkistrodon Complex: A Monographic Review. Society for the 
Study of Amphibians and Reptiles, Oxford, Ohio. 614 pp.). In addi-
tion to a wide variety of rodents, A. contortrix is also known to con-
sume small opossums, lagomorphs, bats, and insectivores, includ-
ing shrews and moles (Ernst and Ernst, op. cit.; Gloyd and Conant, 
op. cit.). Both Condylura cristata (Star-nosed Mole) and Parasca-
lops breweri (Hairy-tailed Mole) have been reported, but the single 
record of predation on Scalopus aquaticus (Eastern Mole) is lim-
ited to a statement in Gloyd and Conant (1990, op. cit.) that “D. 
Bruce Means reported an adult mole, Scalopus aquaticus, that had 
been eaten in Polk Co., Arkansas.” Here we report an observation 
of a Copperhead feeding on Scalopus aquaticus in Virginia.

At 12:00 h on 6 June 2016, on a Virginia Outdoor Center nature 
trail along the Rappahannock River in Fredericksburg, Virginia, 
USA (38.32269°N, 77.51726°W; WGS 84), two observers found 
and photographed an A. contortrix consuming an S. aquaticus in 
the middle of the trail (Fig. 1). This is the first vouchered record 
of this predator-prey interaction, and it is interesting because A. 
contortrix are not generally thought to forage underground, where 
moles spend almost all of their time. We can only speculate as 
to how A. contortrix occasionally manage to encounter, attack, 
subdue, and feed on powerful subterranean prey such as moles. 
Fitch (1960, op. cit.) commented that S. aquaticus sometimes eat A. 
contortrix, and young A. contortrix that he placed into an enclosure 
of captive moles were “promptly attacked, dragged underground, 
and eaten”.

Thanks to Stig Maier and Nicole Crandall, who discovered and 
photographed the interaction but declined authorship, and to Lisa 
Gatens for positively identifying the mole as Scalopus aquaticus.

ANDREW M. DURSO, Department of Biology, Utah State University, 
Logan, Utah 84322, USA; e-mail: amdurso@gmail.com.

BOGERTOPHIS SUBOCULARIS (Trans-Pecos Ratsnake). MI-
CROHABITAT USE. Observation and specimen procurement of 
Bogertophis subocularis has historically been accomplished al-
most solely via road cruising with vehicles at night (Kauffeld 1956. 
Animaland 2[6]:1–4). A recent telemetry study suggests that adult 
B. subocularis utilize microhabitats underneath landscape struc-
tures and debris such as rocks and plant litter for diurnal retreats 
as much as 34% of the time collectively (Rocha 2012. MS Thesis. 
University of Texas, El Paso. 111 pp.), and yet there have been 
only two published instances of finding specimens underneath 
natural cover and landscape structures other than shrubbery. 

One was by Thomas H. Lewis in 1947 “in an outbuilding, near the 
eastern slope of the Organ Mountains” in Doña Ana County, New 
Mexico, USA (Lewis 1948. Herpetologica 4:223), and more than 
half a century later by Bindi Irwin, Terri Irwin, and the late Steve 
Irwin of Australia Zoo in 1998 at Big Bend National Park, Brews-
ter County, Texas, USA, in a dilapidated, rock-walled homestead 
underneath fallen roof timbers and rubble (Irwin and Irwin 
2001. The Crocodile Hunter: the Incredible Life and Adventures 
of Steve and Terri Irwin. Dutton; Penguin Putnam, Inc. New York, 
New York. 208 pp.; Irwin 2001. Steve & Me. Simon and Schuster. 
New York, New York. 288 pp.). Here, I report the third, fourth, and 
fifth known instances of finding B. subocularis underneath natu-
ral and artificial landscape structures, including the first known 
instance of “rock flipping” for finding B. subocularis. 

A subadult female B. subocularis of unrecorded length was 
collected on 12 August 2002 from a water meter box (32.44249°N 
104.27769°W; WGS 84) in the aviary area of the Living Desert Zoo 
and Gardens in Carlsbad, New Mexico, USA. The snake remained 
at the zoo until her death on 15 December 2015. Another adult 
female B. subocularis measuring 122–152 cm in total length 
and an unsexed juvenile of unrecorded length were found 
underneath limestone rocks (29.48114°N 101.33394°W; WGS 84) 
near Langtry, Texas, USA, in June 1985 (exact date unknown) in 
the cool, morning hours shortly after sunrise.

It remains unknown by what methods the type specimen and 
the subsequent seven or eight other specimens of B. subocularis 
were collected by Edmund Meyenberg in 1901 and 1902 (Brown 
1901. Proc. Acad. Nat. Sci. Philadelphia 53:492–495; Brown 1903. 
Proc. Acad. Nat. Sci. Philadelphia 55:543–558; Ditmars 1907. 
The Reptile Book. Doubleday, Page & Co., New York, New York. 
472 pp.; Wright and Wright 1957. Handbook of Snakes of the 
United States and Canada. Cornell University Press, Ithaca, New 
York. 1151 pp.). What is known is that all that were reported by 
both Brown and Ditmars—except for the type specimen—were 
young (total length < 915 mm), possibly indicating that adults 
typically hide beneath rocks that are too large to flip. Notably, 
the aforementioned B. subocularis were found when conditions 
were not overly dry, and the two adult B. subocularis found by the 
Irwins were discovered in the morning after a night of torrential 
rain. Indeed, some saxicolous, fossorial reptiles are known to be 
relatively easier to collect via flipping natural and artificial cover 
when conditions are wetter (Simmons 2002. Herpetological 
Collecting and Collections Management. SSAR Herpetol. Circular 
No. 31, 153 pp.). 

I thank Holly Payne for the notes on the zoo grounds 
specimen, and Joseph Forks for providing me with the pertinent 
notes on the rock-flipped specimens.

DUSTIN D. RHOADS, 11954 Pebble Rock Drive, Houston, Texas 77077, 
USA; e-mail: subocs@gmail.com.

BUNGARUS FASCIATUS (Banded Krait). DIET / SCAVENGING. 
Scavenging is an uncommon foraging strategy in many families 
of snakes, including Elapidae (Devault et al. 2002. Herpetologica 
58:429–436). Here, we report a unique observation of a Bungarus 
fasciatus post-foraging on carrion of two snake species, 
Cylindophis ruffus (Red-tailed Pipe Snake) and Enhydris enhydris 
(Rainbow Watersnake). Furthermore, the scavenged individuals 
appeared to have died as a result of the mechanical harvesting 
of a rice field.

Bungarus fasciatus is widely distributed throughout South 
and Southeast Asia and inhabits human occupied areas. We 
encountered an adult male B. fasciatus (SVL = 162.6 cm, tail 

Fig. 1. Agkistrodon contortrix consuming Scalopus aquaticus in Vir-
ginia, USA.
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length = 17.2 cm) at 2147 h on 1 May 2016, following heavy rains 
(29°C), along the periphery of Udom Sap, a small, rural village 
(14.52955°N, 101.97597°E, WGS 84; 238 m elev.), located in the 
transitional zone of the Sakaerat Biosphere Reserve, Thailand. 
Upon approach, the B. fasciatus lay motionless on the bed of 
a drained, recently harvested, and partially tilled rice field. 
We captured the individual and transferred it into a cloth bag 
for transport back to the laboratory. During the capture, the 
B. fasciatus regurgitated the upper-body portion of an adult 
C. ruffus. During transport to the laboratory, it regurgitated 
additional portions of carrion (Fig.1). Two body segments, 
comprising an entire adult female C. ruffus (SVL = 33.1 cm, tail 
length = 1.2 cm), which had also been severed at mid-body and 
a primarily intact adult gravid female E. enhydris. All portions of 
C. ruffus carrion were severed with clean cuts and had soil caked 
along the cut sites. They were likely consumed immediately prior 
to capturing the B. fasciatus, as none of the carrion items had 
undergone visible digestions. B. fasciatus are known to prey on 
Enhydris species (Mao 1970. Herpetologica 26:45–48), however 
they have not been documented scavenging on deceased snakes. 

During the survey, we noted a combine harvester parked 
at the edge of the rice field, 110 m from the capture site. The 
machine had a reel with thin tines and grooved track plates, 
capable of dismembering the scavenged prey items. The 
agricultural area within Sakaerat’s transitional zone are regularly 
subjected to a various human disturbances including seasonal 
harvesting, tilling, herbicide application, burn regimes, aquatic 
animal trapping, grazing, periodic flooding, and draining. Our 
observation provides evidence of the ability of B. fasciatus to 
exploit certain human disturbances. 

We thank Pongthep Suwanwaree as a primary supporter, 
along with Suranaree University of Technology and the National 
Research Council of Thailand for aiding our ongoing research 
on the ecology of venomous snakes living in the human-
dominated landscapes of the Sakaerat Biosphere Reserve. We 
also thank Colin Strine for comments on this communication. 

TYLER KNIERIM (e-mail: tyler.k.knierim@gmail.com), CURT H. 
BARNES, School of Biology, Institute of Science, Suranaree University of 
Technology, Nakhon Ratchasima, Thailand; CAMERON HODGES, Sakaer-
at Conservation and Snake Education Team, Sakaerat Environmental Re-
search Station, Nakhon Ratchasima, Thailand. 

CANTORIA VIOLACEA (Cantor’s Watersnake). MAXIMUM SIZE. 
Found in mangroves, tidal creeks, and associated mudflats of 
Myanmar, India’s Andaman Islands, west Peninsular Malaysia, 
and Singapore, Cantoria violacea is perceived as rare, likely due 
to its fossorial life history (Murphy 2007. Homalopsid Snakes Evo-
lution in the Mud. Krieger Publishing Company, Malabar, Florida. 
260 pp.). Due to its rarity, very little morphometric information 
has been collected from C. violacea. As a family, homalopsids 
rarely exceed 1.0 m in length; the largest C. violacea specimen re-
ported is 1220 mm. However, whether this measurement was total 
or snout–vent length was not reported (Wall 1924. J. Bombay Nat. 
Hist. Soc. 29:864–878). Unmeasured estimates of large C. violacea 
exist, including some reportedly reaching 1500 mm (Ghodke and 
Andrews 2002. Hamadryad. 26:371–373) in the Andaman Islands. 

Approximately 4.2 h before low tide (tide height: 2 m) at 0024 h 
on 1 July 2015, at Pasir Ris Park Mangroves, Singapore (1.38111°N, 
103.95013°E; WGS 84), I captured a female C. violacea swimming 
slowly on top of shallow water and mud in a tidal creek. The snake 
measured 1308 mm total length (SVL = 1122 mm; tail length = 186 
mm). This specimen is the largest accurately measured C. violacea 
to date. 

This material is based upon work supported by the National 
Science Foundation’s East Asia Pacific Summer Institute program 
(Award #1515500). Any opinions, findings, and conclusions or 
recommendations expressed in this material are those of the 
author(s) and do not necessarily reflect the views of the National 
Science Foundation. We thank the National Parks Board of 
Singapore and the National University of Singapore for their 
support. 

PHILIP N. VOGRINC, Department of Biological Sciences, University of 
Arkansas, Fayetteville, Arkansas 72701, USA; e-mail: pnvogrin@uark.edu.

CHIRONIUS FLAVOLINEATUS (Boettger’s Sipo). DIET AND HAB-
ITAT USE. Chironius flavolineatus occurs mainly in the Brazilian 
Cerrado, a landscape with a predominance of grass steppes (sa-
vanna), but it is also found in rainforests elsewhere in Brazil, Para-
guay, Bolivia, and Peru (Hamdan et al. 2014. Zootaxa 3794:134–
142). Chironius flavolineatus is thought to feed exclusively on 
anurans, particularly those from the families Hylidae and Lepto-
dactylidae (Dixon et al. 1993. Revision of the Neotropical Snake 
Genus Chironius Fitzinger [Serpentes, Colubridae]. Monografie 
XIII, Museo Regionale di Scienze Naturali, Torino, Italy. 279 pp.). It 
usually forages on the ground and can rest at night in vegetation 
ca. 2 m above ground. Here we report the first record of cave use by 
C. flavolineatus, as well as predation on a river frog (Thoropa sp.; 
Leptodactylidae). 

At 1530 h on 19 March 2016, HC observed a C. flavolineatus 
(Fig. 1; total length ca. 150 cm) with a frog in its mouth over 30 m 
inside the Cave of the Rabbits in Ibitipoca State Park (21.71118°S, 
43.89566°W, WGS 84; elev. 1350 m), Minas Gerais State, southeast-
ern Brazil. The frog tried to escape, but was eventually subdued 
and consumed over the course of approximately 10 min. This is 
one of the few records of snake predation inside caves in Brazil.

IZAR AXIMOFF, Post-graduate program in Botany, Research Institute 
of the Rio de Janeiro Botanical Garden, Rua Pacheco Leão 2040, Solar da 
Imperatriz, Horto – Rio de Janeiro, RJ, 22460-036, Brazil (e-mail: izar.axi-
moff@gmail.com); HEITOR CINTRA, Catholic University of Petrópolis, Rua 
Barão do Amazonas 124, Centro, Petrópolis, RJ, 25685-070, Brazil (e-mail: 
heitorcintra@gmail.com); JORGE PONTES, Post-graduate program in Sci-
ence Teaching, Environment and Society, University of Rio de Janeiro State, 
Rua Dr. Francisco Portela, 1470, Patronato, São Gonçalo, RJ, 24435-005, Bra-
zil (e-mail: pontesjal@hotmail.com).

Fig. 1. Sections of snakes regurgitated by a Bungarus fasciatus, com-
prising two Cylindrophis ruffus and one Enhydris enhydris.
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CHIRONIUS FUSCUS (Brown Sipo). DIET. Chironius fuscus is a 
colubrid snake with a wide distribution in the Amazon and At-
lantic Forests of South America (Dixon et al. 1993. Revision of the 
Neotropical Snake Genus Chironius Fitzinger [Serpentes, Colub-
ridae]. Monografie XIII, Museo Regionale di Scienze Naturali, To-
rino, Italy. 279 pp.). This diurnal, arboreal snake occurs in a vari-
ety of habitats and feeds on anurans, salamanders, lizards, birds, 
and rodents (Cunha and Nascimento 1978. Publ. Avul. Mus. Par. 
Emilio Goeldi 31:1–218). In this note we report the first record of 
predation by C. fuscus on a Trachycephalus typhonius (Common 
Dairy/Milk Frog, formerly known as T. venulosus and previously 
classified in the genus Phrynohyas; Faivovich et al. 2005. Bull. 
Am. Mus. Nat. Hist. 294:1–240).

On 5 July 2013 at 1100 h, DSSF observed an adult C. fuscus 
preying on an adult male T. typhonius in a forest fragment 
located at Instituto de Pesquisas Científicas e Tecnológicas 
do Estado do Amapá (IEPA), municipality of Macapá, Amapá 
state, Brazil (0.0392°S, 51.094°W; WGS 84, 6.1 m elev.). Initially 
the snake was observed moving toward the frog. The prey tried 
to escape, but the snake managed to capture it. Once grabbed, 
the frog spewed a noxious skin secretion and issued a distress 
call several times, but failed to repel the snake (Fig. 1). The snake 
took approximately 30 min to completely swallow the frog. After 
predation, the snake was observed to check for any effects of skin 
secretion of T. thyphonius, and we noted none. 

Although C. fuscus is known to feed on a wide variety 
of anurans in the families Arombatidae, Strabomantidae, 
Leptodactylidae, and Hylidae (Nascimento et al. 2013. South Am. 
J. Herpetol. 8:168–174), to the best of our knowledge there are no 
records of C. fuscus predation on T. thyphonius. Our observations 
highlight the opportunistic feeding behavior of this snake 
throughout its distribution in the Brazilian Amazon. Additionally, 
it is likely that the skin secretion of T. typhonius act as a viscous 
glue, but do not have a lasting toxic effect (Clegg 2015. Herpetol. 
Bull. 131:26–27). Considering the consumption of the frog, the 
defensive secretions of T. typhonius may not change the outcome 
of predation events between these two species. 

 Special thanks to André L. S. Nunes (Universidade da 
Amazônia) for identifying the Chironius fuscus.

DAYSE SWELEN SILVA-FERREIRA, Grupo de Pesquisa de Mamíferos 
Amazônicos, Instituto Nacional de Pesquisas da Amazônia - INPA, Av. An-
dré Araújo, 2.936, Campus 2, Projeto TEAM, Aleixo, Caixa Postal 69067-375, 
Manaus, AM, Brazil (e-mail: masto.dayse@gmail.com); JACKSON CLEITON 
SOUSA (e-mail: jacksoncleitonbio22@gmail.com) and CARLOS EDUAR-
DO COSTA-CAMPOS, Laboratório de Herpetologia, Departamento Ciên-
cias Biológicas e da Saúde, Universidade Federal do Amapá, Campus Marco 
Zero, 68.903-419, Macapá, AP, Brazil (e-mail: eduardocampos@unifap.br). 

CORALLUS GRENADENSIS (Grenada Bank Treeboa). DIET. The 
diet of the Grenada Bank endemic Corallus grenadensis is fairly 
well known. It undergoes an ontogenetic shift in diet from ecto-
therms (primarily native species of Anolis) to endotherms (large-
ly introduced Mus and Rattus). Unlike its close relative C. hor-
tulanus, birds are rare in its diet (3 of 82 prey items; Henderson, 
2015. Natural History of Neotropical Treeboas [Genus Corallus]. 
Edition Chimaira, Frankfurt am Main, Germany. 338 pp.). Here 
we present an additional record of avian prey and an observation 
on prey handling.

At about 2045 h on 17 July 2016, at a site on Carricaou in 
the Grenada Grenadines, we encountered a C. grenadensis (SVL 
~850 mm) that had captured a fledgling Mimus gilvus (Tropical 
Mockingbird). The nest was 2.8 m above ground in a Nerium 
oleander (Oleander) bush; a presumed parent bird was nearby. 
We intermittently monitored the boa’s progress with the prey 
item, but were cautious about not disturbing it as we did not 
want it to abandon the prey. At 2050 the dead bird was in coils of 
the posterior portion of the boa’s body and the parent bird was 
still present. At 2101 h, with the bird grasped in a series of caudal 
coils (Fig. 1), the boa moved to a point ~1.8 m above the nest; the 
parent bird was no longer in the same bush as the boa and its 
prey. Tail-first swallowing commenced at 2110 h (Fig. 2), and was 
completed at 2138 h. The next morning we checked the nest and 

Fig. 1. Chironius fuscus preying on an adult male Trachycephalus ty-
phonius in Instituto de Pesquisas Científicas e Tecnológicas do Es-
tado do Amapá (IEPA), municipality of Macapá, Amapá state, Brazil.

Fig. 1. Chironius flavolineatus preying on an Thoropa sp. inside the 
Cave of the Rabbits in the Ibitipoca State Park, Minas Gerais State, 
southeastern Brazil.
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it was empty. Numerous Mockingbirds were observed flying and 
perching among the oleanders, but none approached the empty 
nest.

Although this is the first record of predation on M. gilvus 
by C. grenadensis, the most intriguing aspect of the predation 
event was transportation of the dead bird to a higher perch in 
the oleander bush before commencing deglutition. Similar 
prey-handling behavior has previously been observed in C. 
grenadensis with Rattus (Henderson, op. cit.), and in C. hortulanus 
with Iguana iguana (da Costa Silva et al. 2012. Reptiles and 
Amphibians 19:187–190) and with a Caluromys philander (Bare-
tailed Woolly Opossum; da Silva and Henderson 2014. Reptiles 
and Amphibians 21:86–92). We assume dead prey is carried to a 
higher perch where the boa is less vulnerable to predation while 
in the defensively compromising behavior of deglutition.

Henderson’s fieldwork with Corallus grenadensis was funded 
by the Mary & Terry Kohler Special Charitable Trust, to which he 
is most appreciative.

RICHARD A. SAJDAK, 4 Callingham Rd., Pittsford, New York 14534, 
USA (e-mail: rich@sajdak.us); ROBERT W. HENDERSON, Milwaukee Pub-
lic Museum, Milwaukee, Wisconsin 53233, USA (e-mail: henderson@mpm.
edu).

 
 

CROTALUS CERBERUS (Arizona Black Rattlesnake). DIET. 
Crotalus cerberus inhabits mesic mountain ranges of the 
Mogollon Rim and Madrean sky islands of western New Mexico 
and central Arizona (Stebbins 2003. A Field guide to Western 
Reptiles and Amphibians, 3rd ed. Houghton Mifflin Co., New 
York, New York. 514 pp.). Recently promoted from a subspecies 
of Crotalus viridis (Western Rattlesnake) to full species status 
(Douglas et al. 2002. In Schuett et al. [eds.], Biology of the Vipers, 
pp. 11–50. Eagle Mountain Publishing, Eagle Mountain, Utah.), 
few diet records have accumulated for C. cerberus. Primarily 
a diurnal generalist predator, C. cerberus may ambush or 
actively forage among downed woody debris on the forest floor, 
where it has been documented to consume approximately 15 
species of small mammals, three genera of lizards, and three 
genera of birds: nuthatches (Sitta sp.), Myiarchus cinerascens 

Fig. 2. Corallus grenadensis commencing to swallow the prey tail-
first. 

Fig. 1. Crotalus cerberus consuming a juvenile Turdus migratorius 
(American Robin). 

Fig. 1. Corallus grenadensis ascending to a higher perch with prey, a 
fledgling Mimus gilvus (Tropical Mockingbird), in a coil of its poste-
rior body. 
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(Ash-throated flycatcher), and quail (Callipepla sp.) (Bergamini 
et al. 2014. Rare Herpetofauna & Small-mammal Species of 
Kaibab National Forest, Northern Arizona. Final report to the 
U.S. Forest Service - FS agreement no. 12-CS-11030700-025. 
Northern Arizona University, Flagstaff. 76 pp.; Loughran et al. 
2012. Herpetol. Rev. 43:114–115). Here we document C. cerberus 
preying upon a species of true thrush. 

At 1415 h on 13 July 2014, TF observed an adult C. cerberus 
in the process of consuming a juvenile Turdus migratorius 
(American Robin) in a young Pinus ponderosa (Ponderosa Pine) 
thicket atop a ridge in the Apache-Sitgreaves National Forest, 
Arizona, USA (34.3908°N, 110.9034°W, WGS 84; 2286 m elev.; Fig. 
1). The snake was observed using the base of a pine tree with the 
posterior portion of its body as leverage in order to consume 
the prey. TF watched the snake for 10 min during which time 
it made little progress consuming the bird. This observation 
supports the perception of C. cerberus as a generalist predator, 
capitalizing on the spatial foraging overlap of ground-dwelling 
passerines. 

PHILIP N. VOGRINC, Department of Biological Sciences, University of 
Arkansas, Fayetteville, Arkansas, 72701, USA (e-mail: pnvogrin@uark.edu); 
TYLER FILES, 904 Burrow Rd, Arkadelphia, Arkansas 71923, USA (e-mail: 
tylerfiles55@gmail.com); JENNY BERVEN, Rocky Mountain Bird Observa-
tory, Fort Collins, Colorado 80521, USA (e-mail: Jenny Berven@rmbo.org). 

CROTALUS HORRIDUS (Timber Rattlesnake). BEHAVIOR. Wal-
dron et al. (2006. Herpetologica 62:389–398) proposed the use 
of three behavioral seasons (foraging, breeding, and hiberna-
tion) to assist in the interpretation of habitat use by C. horridus. 
However, upon emergence from hibernation, other investigators 
have noticed that C. horridus typically move a short distance 
from the den and then become fossorial (Sealy 2002. In Schuett 
et al. [eds.], Biology of the Vipers, pp. 561–578. Eagle Moun-
tain Publishing, Eagle Mountain, Utah), or conceal themselves 
in transitional habitat, consisting of rocks, logs and leaf litter 
(Beaupre and Douglas 2012. In Dey et al. [eds.], Proceedings of 
the 4th Fire in Eastern Oaks Conference, pp. 192–204. USDA For-
est Service Northern Research Station General Technical Report 
NRS-P-102). Our observations with C. horridus in the Tar Hol-
low State Forest (THSF) region of Ohio, USA, also show this post 
emergence period of concealment, suggesting that recognition 
of a fourth behavioral season with specific habitat components 
is appropriate. 

From 2013–2016, seven individual C. horridus were radio-
monitored approximately two times per week at THSF (Table 
1). Upon emergence in the spring, they immediately dispersed 
from the den for an average of 42 m (range = 3–113 m) and 
concealed themselves under leaf litter, coarse woody debris, or 
in Greenbriar (Smilax rotundifolia)/leaf tangle thickets. Once 
concealed, the snakes were sedentary for up to seven weeks. 

The purpose of this post emergence concealment period 
is not clear. Beaupre and Douglas (op. cit.) suggested the 
behavior was to “insulate the animals from temperature 
changes while physiologically acclimatizing to the warmer 
temperatures outside the den crevice.” Snakes do undergo 
many physiological changes entering and leaving hibernation 
(reviewed in Agugliaro 2011. Ecophysiology of Hibernation in 
Timber Rattlesnakes [Crotalus horridus]. PhD Dissertation, 
University of Arkansas, Fayetteville), and an acclimatization 
period upon emergence seems logical, but insulation from 
temperature changes may be less important. Ruben (1976. 
Herpetologica 32:323–325) reported a thermal advantage from 

nocturnal use of ground litter by Thamnophis sirtalis, but during 
the concealment period for C. horridus the sedentary snakes are 
under cover both day and night and forgo basking openly, even 
on warm, sunny days. 

There are recognizable habitat components used by C. 
horridus during the concealment behavioral season in the THSF 
region. When implementing forest management practices, land 
management agencies and landowners should ensure that 
accumulated leaf litter, coarse woody debris, and/or Greenbriar 
thickets are protected in a no disturbance zone around dens. At 
THSF, our data suggest that a minimum distance of 120 m around 
a den is reasonable.

DENIS CASE (e-mail: deniscase@localnet.com), MARGARITA APA-
NIUS, 23071 SR 327, Laurelville, Ohio, USA; DOUG WYNN, The Ohio State 
University, Columbus, Ohio, USA. 

CROTALUS HORRIDUS (Timber Rattlesnake). GUT OBSTRUC-
TION. Fecal contents in the hindgut of large-bodied viperids 
are known to remain for prolonged periods prior to defecation 
(Lillywhite et al. 2002. In Schuett et al. [eds.], Biology of the Vi-
pers, pp. 497–506. Eagle Mountain Publishing, Eagle Moun-
tain, Utah), and in compacted form may occasionally present 
an obstruction (Lillywhite 2014. How Snakes Work: Structure, 
Function, and Behavior of the World’s Snakes. Oxford University 
Press, New York. 241 pp.). On 8 October 2009 in Warren County, 
New York, USA (ca. 43°N latitude), a young adult male C. hor-
ridus was captured near its den along with several others. Dur-
ing processing, a hard, smooth object was detected by palpation 
immediately anterior to the vent, but because of its large size, 
an attempt to squeeze it through the cloaca was impossible. The 
object obstructed the gut and evidently could not have been 

table 1. Concealment Behavioral Seasons for seven Crotalus horri-
dus over four years at Tar Hollow State Forest (THSF) region of Ohio, 
USA. 1Distance moved from the den entrance to the concealment 
location.
 
  Minimum days  Maximum days Distance
Year in concealment in concealment moved (m)1

2013

 Snake 3 22 27 59

 Snake 4 15 15 58

 Snake 8 24 28 22

2014

 Snake 3 1 27  59

 Snake 4 7 18 41

 Snake 8 37 50  20

 Snake 9 24 26 12

2015

 Snake 3 1 8  59

 Snake 4 1    8  12

 Snake 8 21 25 3

 Snake 9  1 6 46

2016

 Snake 9 25 29 113

 Snake 31 6  12 44

 Snake 32 8 18 30

 Snake 33 6 12 49

 Average 13 20 42
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passed; thus, in our judgment it would have proved fatal. Ac-
cordingly, to determine what the object was, the specimen was 
sacrificed. Dissection revealed a compacted fecal bolus in the 
posterior hindgut measuring ca. 5 × 2 cm (Fig. 1). The C. horri-
dus was a young male with a 9-segment rattle (age ca. 6 yr), body 
mass 293 g (gut contents included). In comparison, all other 
males at the same den with the same tail length (7.5 cm) and 
rattle size averaged 448 (293–554) g; therefore, this male had the 
lowest body weight in a sample (N = 34) of comparable individu-
als in the local population, perhaps indicating a physiological 
condition not on a par with that of snakes of similar size and 
age. Although the snake had been feeding, apparently a normal 
defecation had not occurred for a long time prior to its capture. 
In a comparable occurrence, Corbit et al. (2013. J. Anim. Physiol. 
Anim. Nutr. 98:96–99) report a wild-captured C. ruber containing 
a posterior intestinal gut obstruction (a “fecalith”) that was sur-
gically removed, after which the snake was tracked and behaved 
normally in the field. A photograph of the C. ruber fecal mass 
(Corbit et al., op cit.) shows that it was located farther forward 
in the hindgut than was the mass in the C. horridus that was 
located just anterior to the cloaca (Fig. 1). Normal gut passage 
time in C. horridus is 12.8 days (data of Zaidan and Beaupre in 
Lillywhite et al. 2002, op. cit.), but prolonged absorption of water 
in the gut without compensating fluid intake can cause occa-
sional intestinal obstruction (Lillywhite 2014, op. cit.). In recent 
years in northeastern New York, summer rainfall has occurred 
sporadically with extended periodic dry spells (WSB, pers. obs.); 
therefore, environmental dehydration may be a plausible cor-
relative factor in the fecal compaction. As this case was the only 
such occurrence recorded in 30 years of studying this popula-
tion, gut obstruction is evidently a rare event.

This work was conducted under permits from the New York 
State Department of Environmental Conservation and approved 
protocols of Rensselaer Polytechnic Institute (RPI: IACUC BOY-
001-13 and NIE-001-16); lab facilities at RPI’s Darrin Fresh 
Water Institute and the University at Albany (SUNY) facilitated 
processing and preservation. We thank Harvey Lillywhite for his 
comments on this observation.

WILLIAM S. BROWN, Department of Biology, Skidmore College, Sara-
toga Springs, NewYork 12866, USA (e-mail: wbrown@skidmore.edu); MAT-
THEW G. SIMON, Fort Ann, New York 12827, USA.

CROTALUS OREGANUS LUTOSUS (Great Basin Rattlesnake). 
DEFENSIVE BEHAVIOR / HEAD HIDING AND TONGUE DIS-
PLAY. A variety of snake species employ head hiding as defen-
sive behavior (Greene 1973. J. Herpetol. 7:143–161), but such 
behavior seems to be rarely observed in rattlesnakes. A recent 
report (Medica 2009. Herpetol. Rev. 40:95–97) presented ob-
servations on Crotalus scutulatus scutulatus and cited cases 
of similar behavior involving C. atrox, C. ruber, and C. viridis 
viridis. Here we report an encounter on 28 May 2016 with a C. 
oreganus lutosus (total length ca. 900 mm) observed 16 km S of 
Fallon, Churchill County, Nevada, USA. At 0925 h this snake was 
spotted by AKJ near the edge of the pavement on U.S. Hwy. 95. 
When approached, the snake presented typical active defensive 
behavior, with the rattle elevated (although not rattling), strik-
ing occasionally, and frequently flicking its conspicuous lav-
ender and black tongue. As AKJ continued to take pictures the 
snake coiled more tightly (Fig. 1A), maintaining its rattle con-
cealed and finally hiding its head beneath its coils (Fig. 1B). Af-
ter photographing this pose AKJ made his first physical contact 
with the snake by scooping it up with a small shovel and placing 
it off the road. At this point the snake recovered its feisty atti-
tude and would not retreat despite attempts to move it further 
away from the road. The snake did not rattle during the entire 
encounter (which lasted less than 5 min). Head hiding as a “last 
resort” in response to a persistent unavoidable threat may be 
more widespread within the family Crotalidae than previously 
documented. 

Unlike head-hiding, rattlesnakes seem to display their 
tongues readily, although this apparently aposematic behavior 
is poorly understood. Tongue extension has been cited as an 
antipredator mechanism in several snakes by Greene (1988. In 
Gans and Huey [eds], Biology of the Reptilia Vol. 16. pp. 1–192. 
Alan R. Liss, Inc. New York). In addition, Gove and Burghardt 
(1983. Anim. Behav. 31:718–723) stated “A specialized tongue-
flick was seen in three families of advance snakes (Colubridae, 
Elapidae, and Crotalidae), which involves slow oscillations and 
long extensions. These appear when the snakes are disturbed 
or threatened, and seem to serve as ritualized warning 
displays.” As early as 1956, Klauber (1956. Rattlesnakes: Their 
Habits, Life Histories and Influence on Mankind. University of 
California Press, Berkeley. Vol 1. xxix + 1476 pp.) stated, “But 
a rattler on the defensive holds its tongue, extruded to the 
utmost, alternately vertically erect, and then downward, and 
this for considerable periods, 10–15 seconds or more, before 

Fig. 1. Crotalus oreganus lutosus defensive behavior: A) aggressive 
posture; B) completely coiled with head tucked into coil and rattle 
hidden.

Fig. 1. Dissected male Crotalus horridus (New York State Museum 
6434) with compacted fecal mass removed from the hindgut, Febru-
ary 2015.



Herpetological Review 48(1), 2017

210    NATURAL HISTORY NOTES

retraction. The black tips are widely separated, and these with 
the pink central column, make an imposing show, for they are 
the most mobile element in the entire posture. This use of the 
tongue seems to be primarily for its visual effect; for, although 
it is frequently withdrawn, the long pauses between retractions 
must interrupt, to some extent, the sensation of smell.” However 
in this observation of C. o. lutosus the forks of the tongue were 
not always widely spread. Of 21 photographs taken showing 
this C. o. lutosus with its tongue displayed, 17 show the tongue 
tips spread, while 4 clearly show the tips united and always 
pointing downward. The significance of the (sometimes) united 
tongue tips is not clear, but it appears to be visual and possibly 
intimidating rather than olfactory.

We thank B. Brattstrom for suggestions on this manuscript, 
and K. Drake and F. Chen for preparing the figure.

ALEXANDER K. JOHNSON, Kimhae City, South Korea; PHILIP A. 
MEDICA, U.S. Geological Survey, Western Ecological Research Center, 
160 N. Stephanie Street, Henderson, Nevada 89074, USA (e-mail: pmed-
ica@usgs.gov).

CROTALUS RUBER (Red Diamond Rattlesnake). DIET. The 
diet of Crotalus ruber includes small mammals, lizards, 
and birds (Grismer 2002. Amphibians and Reptiles of Baja 
California, Including its Pacific Islands and Islands in the 
Sea of Cortes. University of California Press, Berkeley. 324 
pp.). Recently, 21 mammalian prey species among the 
genera Ammospermophilus, Dipodomys, Microtus, Neotoma, 
Onychomys, Chaetodipus, Peromyscus, Rattus, Reithrodontomys, 
Otospermophilus, Spilogale, Sylvilagus, and Thomomys were 
identified from 227 prey items in a range-wide analysis of the 
diet of C. ruber (Dugan and Hayes 2012. Herpetologica 68:203–
217). In the same study, mammals comprised 91.6% of the prey 
items identified in the diet of C. ruber.

On 28 May 2016, at 0745 h, an adult male C. ruber (total 
length ca. 1070 mm) was observed consuming a subadult Lepus 
californicus (Black-tailed Jackrabbit) in an open field adjacent 
to the northern bank of the Santa Ana River in Corona, Riverside 
County, California, USA (33.9146°N, 117.6110°W; WGS 84). 
The snake had consumed all but the hind quarters of the hare 
upon discovery (Fig. 1) and continued to consume the hare 
during the observation and photo documentation of the event. 
Crotalus ruber is known to prey on several species of Sylvilagus 
(Cottontail Rabbit), however this observation represents the 
first record of L. californicus in the natural diet of C. ruber.

ERIC A. DUGAN, Dugan Biological Services LLC, Upland, California, 
USA (e-mail: eric.dugan@dbsbio.com); BRYCE ANDERSON (e-mail: bart-
simpson6135@gmail.com); PAUL ANDERSON (e-mail: panderson@rock-
starsandiego.com); MIGUEL NAJERA (e-mail: seefour9013@gmail.com). 

CROTALUS RUBER (Red Diamond Rattlesnake). DIET. The diet 
of Crotalus ruber includes small mammals, lizards, and birds 
(Grismer 2002. Amphibians and Reptiles of Baja California, 
Including its Pacific Islands and Islands in the Sea of Cortes. 
University of California Press, Berkeley. 324 pp.). Recently, five 
lizard species among the genera Aspidoscelis, Ctenosaura, and 
Sceloporus were identified from 227 prey items in a range-wide 
analysis of the diet of C. ruber (Dugan and Hayes 2012. Herpeto-
logica 68:203–217). Lizards represented the second most abun-
dant prey group, comprising 7.5% of the items found in the diet 
of C. ruber.

On 14 May 2014, at 1800 h, an adult C. ruber (total length 
ca. 1060 mm) was observed in-situ consuming a young adult 
male Sauromalus ater (Common Chuckwalla; total length ca. 
370 mm) in the foothills south of Palm Springs, Riverside County, 
California, USA (33.7866°N, 116.4891°W; WGS 84). The snake 
had consumed the lizard to mid-body (Fig. 1). In response to 
the snake, the lizard had inflated its abdomen displaying the 
characteristic defensive response of S. ater. Crotalus ruber and 
S. ater occupy similar microhabitats and occur in sympatry over 
a large area of each species’ respective range. This observation 
represents the first record of S. ater in the natural diet of C. ruber.

ERIC A. DUGAN, Dugan Biological Services LLC, Upland, California, 
USA (e-mail: eric.dugan@dbsbio.com); BRETT DANIELS (e-mail: lateralis@
aol.com) and GUILLERMO DE LA TORRE (e-mail: Gdelatorre@cvwd.org). 

EIRENIS CORONELLA (Crowned Dwarf Racer). ENDOPARA-
SITES. Eirenis coronella occurs in the desert regions of Iraq, Syria, 
Jordan, and Israel (Werner 2016. Reptile Life in the Land of Israel. 
Edition Chimaira, Frankfurt am Main. 494 pp.). It feeds primarily 
on lizards, occasionally snakes, and reaches a total length of 450 
mm (Werner, op. cit.). We know of no helminths reported from E. 
coronella. In this note we establish the initial helminth list for E. 
coronella.

One E. coronella from Israel, deposited in the Steinhardt 
Museum of Natural History, (TAUM), Tel-Aviv, Israel as TAUM 
4534 (SVL = 225 mm) collected May, 1961 at Ovdat, Central 
Negev Region, Israel (30.79°N, 34.77°E; WGS 84) was examined. 
The body cavity was opened through a mid-ventral incision and 

Fig. 1. Adult male Crotalus ruber consuming a subadult Lepus califor-
nicus on 28 May 2016 in Corona, Riverside County, California, USA.

Fig. 1. Adult Crotalus ruber consuming an adult Sauromalus ater on 
14 May 2014 near Palm Springs, Riverside County, California.
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the coelomic cavity examined for helminths. Three sesame seed 
shaped helminths were found. They were cleared in lactophenol, 
placed on a microscope slide, cover slipped, studied under 
a compound microscope and utilizing Petrochenko (1971. 
Avanthocephala of Domestic and Wild Animals, Vol. 1. Keter Press, 
Jerusalem. 465 pp.) identified as acanthocephalan cystacanths. 
We have assigned these cystacanths to Centrorhynchus sp. 
because the longate proboscis is divided into two parts, the 
anterior part with well developed hooks and the posterior part 
with spinelike hooks. Voucher Centrorhynchus sp. cystacanths 
were deposited in the Harold W. Manter Laboratory (HWML), 
University of Nebraska, Lincoln, USA as HWML (99992). 

Snakes likely act as paratenic (transport) hosts for 
acanthocephalan cystacanths as no further development occurs 
until the snake is eaten by a definitive host. Centrorhynchus sp. 
cystacanths in E. coronella is a new host record.

We thank Shai Meiri (TAUM) for permission to examine E. 
coronella and the National Collections of Natural History at Tel 
Aviv University for providing the E. coronella to examine. 

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@
psu.edu); RACHEL SCHWARZ (e-mail: rachelschwarz13@gmail.com) and 
SIMON JAMISON, Tel-Aviv University, Department of Zoology, Tel Aviv, 
6997801, Israel (e-mail: simonjamison@mail.tau.ac.il); EREZ MAZA,Tel-
Aviv University, Steinhardt Museum of Natural History, Tel Aviv 6997801, 
Israel (e-mail: mazaerez@post.tau.ac.il). 

ELAPHE QUADRIVIRGATA (Japanese Four-lined Ratsnake). 
DIET AND MORTALITY. Many amphibians possess toxic com-
pounds in the skin, which serve as chemical defenses (Daly 1998. 
J. Nat. Prod. 61:162–172). Consumption of such amphibians is as-
sumed to be harmful (fatal in some cases) for their potential pred-
ators. However, fatalities due to the ingestion of toxic amphibians 
have rarely been verified under natural conditions. Here I describe 
one case of the death of a Japanese colubrid snake, Elaphe quadri-
virgata, which presumably was caused by the ingestion of a toxic 
newt, Cynops pyrrhogaster.

Cynops pyrrhogaster possesses a large quantity of tetrodotoxin 
(TTX) in the skin as well as in some other organs (Tsuruda et al. 
2001. J. Nat. Toxins 10:79–89), and its known predators are limited 
to a small number of species, including a frog species (Lithobates 
catesbeianus; Hirai 2006. Bull. Herpetol. Soc. Jpn. 2006:16–17), a 
few species of birds (Mochida 2009. Biol. J. Linn. Soc. 97:613–622), 
and two species of snakes (Gloydius blomfoffii; Hamanaka et al. 
2014. Bull. Herpetol. Soc. Jpn. 2014:167–181; E. quadrivirgata; 
Atobe et al. 2011. Bull. Herpetol. Soc. Jpn. 2011:14–17). Elaphe 
quadrivirgata feeds on a variety of small vertebrates, including 
amphibians, but they seldom eat newts (Hamanaka et al., op. cit.). 

The observation was made in a paddy field in Ashiu Forest 
Research Station of the Field Science Education and Research 
Center, Kyoto University, Japan (35.3066°N, 135.7207°E; WGS 84). 
At 1250 h on 29 May 2013, I found a freshly dead body of a male 
E. quadrivirgata (SVL = 970 mm; tail length = 252 mm) lying in a 
shallow paddy with a dead, female C. pyrrhogaster (SVL = 62 mm; 
tail length = 67 mm) in its mouth/esophagus (Fig. 1). I extracted 
the newt from the snake’s mouth and found the newt was intact 
(Fig. 2). The snake had no external injury that would indicate a 
cause of death. Therefore, it is likely that the snake had attempted 
to prey on the newt and then died as a result of TTX poisoning. 
The poisoning may have occurred quickly before the snake fully 

ingested the newt. It is also possible that the snake died while 
regurgitating the newt after previously swallowing it. Atobe et 
al. (2011, op. cit.) reported a live E. quadrivirgata that had a C. 
pyrrhogaster in its stomach, but later died. However, as the authors 
noted, the cause of the snake’s death was unclear. My observation 
suggests that chemical defense of the newt may disable the snake 
before ingestion is completed. Therefore, newts might have a 
chance to escape from the snake’s mouth prior to ingestion, 
although this was not the case in my observation.

I thank H. Ikuri and his family for permitting me to conduct 
research on their properties, and A. Mori and C. Barnett for their 
comments on the manuscript. The field research was conducted 
under the permission of Ashiu Forest Research Station.

YOSUKE KOJIMA, Department of Zoology, Graduate School of Science, 
Kyoto University, Sakyo, Kyoto 606-8502, Japan; e-mail: y_cojima@ethol.zool.
kyoto-u.ac.jp.

ENULIOPHIS SCLATERI (Colombian Long-tailed Snake). BE-
HAVIOR / HABITAT USE. Enuliophis sclateri is an uncommonly 
encountered terrestrial/fossorial colubrid ranging from Honduras 
to central Colombia (Savage 2002. The Amphibians and Reptiles 

Fig. 1. Dead Elaphe quadrivirgata with a dead, half-swallowed 
Cynops pyrrhogaster in its mouth/esophagus. Inset: Ventral view of 
the head of the snake.

Fig. 2. Dead Cynops pyrrhogaster extracted from the mouth/esopha-
gus of the dead Elaphe quadrivirgata.
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of Costa Rica: A Herpetofauna between Two Continents, between 
Two Seas. University of Chicago Press, Illinois. 934 pp.). This spe-
cies is nocturnal and feeds exclusively on reptile eggs, which it 
punctures with enlarged rear fangs and then swallows the con-
tents (Savage, op. cit.). At 2045 h on 1 June 2016, in a forest in the 
Reserva Naturale Indio Maiz in southern Nicaragua (11.05915°N, 
84.54538°W, WGS 84; 30 m elev.), we observed an adult E. sclateri 
(SVL ca. 35 cm) 0.7 m aboveground on the trunk of a palm tree 
(Astrocaryum cf. alatum) (Fig. 1). The snake was tongue-flicking 
the trunk and appeared to be foraging. Because E. sclateri is sup-
posedly an obligate reptile egg-eater, if it was in fact searching for 
prey, this behavior may indicate a novel and unreported foraging 
strategy and may also indicate a diet other than reptile eggs.

A similar observation of arboreal behavior was reported 
by Travers et al. (2011. Herpetol. Rev. 42:399–403) in which the 
fourth reported individual of E. sclateri from Nicaragua was 
observed emerging from a tree hole 1 m above the forest floor. 
Since other authors have all reported that this species is only 
known to be terrestrial (Savage, op. cit; Solorzano 2004. Snakes 
of Costa Rica. INBio, Santo Domingo de Heredia, Costa Rica. 791 
pp.; HerpetoNica 2015. Guia Illustrada de Anfibios y Reptiles de 
Nicaragua, Managua, Nicaragua. 522 pp.), additional observations 
for this species are warranted to confirm this under-reported 
behavior.

We thank Michael Calonje from the Montgomery Botanical 
Center, Coral Gables, Florida for identifying the palm tree.

SADIE JO FURMAN, JOE FURMAN, 2511 Roy Circle, Houston, Texas 
77007, USA (e-mail: wart.hog@comcast.net); LENIN OBANDO, Museo Her-
petológico de la UNAN-León (MHUL), Departamento de Biología, Facultad 

de Ciencias y Tecnología, Universidad Nacional Autónoma de Nicaragua-
León, León, Nicaragua (e-mail: lobandosamp@gmail.com); BARBARA LES-
TER and PAUL FREED, 14149 S. Butte Creek Rd., Scotts Mills, Oregon 97375, 
USA (e-mail: herps2apes@gmail.com).

EPICRATES CENCHRIA (Rainbow Boa). PREDATION. Epicrates 
cenchria is a medium-sized semi-arboreal boid species that is 
widely distributed in tropical South American rainforests (Passos 
and Fernandes 2008. Herpetol. Monogr. 22:1–30). Epicrates cen-
chria is nocturnal and eats exclusively endotherms, such as bats 
and rodents (Nellis et al. 1983. J. Herpetol. 17:413–417). There are 
no records of predation on this species. Cerdocyon thous (Crab-
eating Fox) is a small canid with nocturnal habits. It is an omni-
vore, with an opportunistic predation strategy, feeding on small 
mammals, birds, insects, and fruits (Pedó et al. 2006. Rev. Bras. 
Zool. 23:637–641). Herein, we record the first known attempt at 
predation on E. cenchria by C. thous.

On 9 February 2012, at 2039 h, in an Amazon Forest matrix 
surrounded by rangelands (9.33°S, 56.8°W, WGS 84; 222 m elev.) 
in the municipality of Nova Canãa do Norte, state of Mato Grosso, 
Brazil, three adult C. thous were observed attempting to prey on 
an adult E. cenchria at a forest edge (Fig. 1A). When researchers 
approached the group, two individuals retreated to the nearby 
forest, while the third individual continued biting the snake 
(Fig. 1B). The individual trying to kill the snake was the only one 
showing signs of an epidermal disease (probably scabies) and 
seemed to be the most hungry among them. After some minutes, 
and while the canid was biting it, the E. cenchria performed 
its common defensive behavior—coiling into a tight spherical 
ball (Fig. 1C), but the canid only retreated after it perceived our 
presence. Researchers took the serpent alive for identification and 
later released it into the forest (Fig. 1D). 

FERNADO CARVALHO (e-mail: f.carvalho@unesc.net), KAROLINE 
CERON, DANIELA A. S. BÔLLA, Laboratório de Ecologia de Paisagem 
e de Vertebrados, Universidade do Extremo Sul Catarinense (UNESC), Av. 
Universitária, 1105, Criciúma, Santa Catarina, Brazil; RAPHAEL SANTOS, 
JOÃO M. D. MIRANDA, and JAIRO JOSÉ ZOCCHE, Laboratório de Eco-
logia de Paisagem e de Vertebrados, Universidade do Extremo Sul Catari-
nense (UNESC), Av. Universitária, 1105, Criciúma, Santa Catarina, Brazil.

Fig. 1. Enuliophis sclateri in situ on palm tree trunk in the Reserva 
Naturale Indio Maiz, southern Nicaragua.

Fig. 1. Attempted predation event on Epicrates cenchria by Cerdocyon 
thous (Crab-eating Fox) in the state of Mato Grosso, Brazil. A) Two 
individuals of C. thous near the E. cenchria; B) predation attempt by 
one individual of C. thous affected by an epidermal disease; C) defen-
sive behavior of E. cenchria; D) E. cenchria at release.
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HEMORRHOIS NUMMIFER (Asian Racer). ENDOPARASITES. 
Hemorrhois nummifer is widely distributed and occurs in Cy-
prus, Turkey, Syria, Labanon, Israel, Jordan, Egypt, Iraq, and Iran 
to central Asia (Disi et al. 2001. Amphibians and Reptiles of the 
Hashemite Kingdom of Jordan, an Atlas and Field Guide. Edition 
Chimaira, Frankfurt am Main. 408 pp.). It is a diurnal, terrestrial 
snake and reaches a total length of ca 1 m (Disi, op. cit.). We know 
of no helminths reported from H. mummifer. In this note we es-
tablish the initial helminth list for H. nummifer.

Two H. nummifer from Israel, deposited in the Steinhardt 
Museum of Natural History (TAUM), Tel-Aviv, Israel as TAUM 
4837, (SVL = 818 mm) collected in 1960, at Tayibe, HaSharon 
Region, Israel (32.2606°N, 35.01°E; WGS 84) and TAUM 17161 
(SVL = 832 mm) collected October 2011 at Tei Dan Nature Trail, 
Upper Galil Region, (33.247°N, 35.651°E; WGS 84) were examined.

The body was opened through a mid-ventral incision and 
the coelomic cavities examined for helminths. Nine nematodes 
were found in TAUM 4837 and ten in TAUM 17161. Helminths 
were cleared in lactophenol, placed on a microscope slide, cover 
slipped, studied under a compound microscope and identified 
as Hexametra quadricornis based upon the presence of six 
uterine branches, a key character (Anderson et al. 2009. Keys to 
the Nematode Parasites of Vertebrates, Archival Volume, CAB 
International, Oxfordshire, UK. 463 pp.). Voucher specimens of H. 
quadricornis were deposited in the Harold W. Manter Laboratory 
(HWML), University of Nebraska, Lincoln, USA as HWML (99996, 
99997).

Hexametra quadricornis is a widely distributed, common 
nematode, found mainly in snakes and a few lizards from Africa, 
southern Europe, eastern Mediterranean, India, Malaya, Taiwan, 
Indonesia, China, Russia, and Okinawa (Baker 1987. Mem. 
Univ. Newfoundland, Occas. Pap. Biol. 11:1–325). Hexametra 
quadricornis in H. nummifer represents a new host record.

We thank Shai Meiri (TAUM) for permission to examine H. 
mummifer and the National Collections of Natural History at Tel 
Aviv University for providing the H. mummifer to examine.

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@
psu.edu); OLIVER TALLOWIN, Tel-Aviv University, Department of Zoology, 
Tel Aviv, 6997801, Israel (e-mail: (ollyjst@gmail.com); YUVAL ITESCU, Tel-
Aviv University, Department of Zoology, Tel Aviv, 6997801, Israel (e-mail: 
yuvitescu@gmail.com); EREZ MAZA, Tel-Aviv University, Steinhardt Mu-
seum of Natural History, Tel Aviv 6997801, Israel (e-mail: mazaerez@post.
tau.ac.il). 

LAMPROPELTIS SPLENDIDA (Desert Kingsnake). COLOR-
ATION. Lampropeltis splendida is a medium-sized snake found 
from western Texas to southeastern Arizona, south to northern 
Mexico (Stebbins 2003. A Field Guide to Western Amphibians and 
Reptiles. Houghton Mifflin Co., Boston, Massachusetts. 533 pp.). 
Typically, this species is black with yellow speckling and dark 
dorsal saddles outlined with yellow crossbars (Degenhardt et al. 
1996. Amphibians and Reptiles of New Mexico. University of New 
Mexico Press, Albuquerque. 431 pp.). The venter is normally gray 
or black. Although a “striped” morph is well known in L. califor-
niae in southern California (Stebbins, op. cit.), this morph, to our 
knowledge, has not been documented in L. splendida. 

On 28 July 2016, at 2130 h, we observed an adult male L. 
splendida that exhibited unusual coloration on US Hwy 80, 
Cochise Co., Arizona, USA, ~32 km SW Rodeo, New Mexico, USA 

(31.60319°N, 109.23029°W; WGS 84). Instead of the typical dark 
dorsal saddles and yellow crossbars, this specimen exhibited a 
single, yellow stripe extending along the dorsum from ~70 mm 
behind the head to the base of the tail near the vent (Fig. 1). The 
dorsum immediately posterior to the head exhibited typical 
coloration with yellow crossbars, as did the tail posterior to the 
vent. The venter was dark gray. 

Moshe and Werner (1994. Biol. Rev. 69:599–610) noted 
numerous instances of “striped polymorphism” in typically 
unstriped snake species. They postulated that this serves as a 
visual anti-predator mechanism in active escape, confusing 
a would-be predator, and is most common in fast-moving, 
diurnal colubrids. Lampropeltis splendida, while occasionally 
active during the day, is more commonly nocturnal (Degenhardt 
et al., op. cit.), and thus a visual anti-predator mechanism may 
be less effective for predator avoidance than the more cryptic 
banded coloration. 

We are grateful to Kraig Adler for commenting on a draft of 
this note and to David S. Lee for providing the figure and for 
assistance in the field.

ELI HAINES-EITZEN, P.O. Box 133, Brooktondale, New York 14817, 
USA (e-mail: eli.haines.eitzen@gmail.com); JUSTIN L. LEE, Centreville 
Hall, University of Maryland, College Park, Maryland 20742, USA (e-mail: 
justinllee@verizon.net).

MICRUROIDES EURYXANTHUS (Sonoran Coralsnake). 
PREDATION. New World coralsnakes of the genera 
Leptomicrurus, Micruroides, and Micrurus are commonly 
preyed upon by other coralsnakes, and many species are known 
to be cannibalistic (Roze 1996. Coral Snakes of the Americas: 
Biology, Identification, and Venoms. Krieger Publishing Co., 
Malabar, Florida. 328 pp.). However, records of predation on 
New World coralsnakes by non-coralsnake snake species are 
few. Documented snake predators of coralsnakes that are not 
other coralsnake species include Drymarchon couperi (Eastern 
Indigo Snake), which consumed a Micrurus fulvius (Harlequin 
Coralsnake) (Belson 2000. Herpetol. Rev. 31:105), Lampropeltis 
holbrooki (Speckled Kingsnake), which consumed a Micrurus 
tener (Texas Coralsnake) (Clark 1949. J. Tennessee Acad. Sci. 
24:244–261), Erythrolamprus aesculapii (False Coral), which 
consumed a small Micrurus sp. (Beebe 1946. Zoologica 31:11–
52), and Bothrops leucurus (Whitetail Lancehead), which 
consumed a juvenile Micrurus corallinus (Painted Coralsnake) 

Fig. 1. Dorsal view of a striped Lampropeltis splendida from Arizona, 
USA. Typical coloration (yellow crossbars) is present immediately 
posterior to the head and posterior to the vent. 
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(Fagundes et al. 2009. Bol. Mus. Biol. Mello Leitão [N. Sér.] 
25:67–71). Here, we report predation by Lampropeltis splendida 
(Desert Kingsnake) on Micruroides euryxanthus. On 28 August 
2015, a neonate L. splendida (SVL = 26.1 cm; tail length = 2.2+ 
cm) was found road-killed ca. 1.1 km E of Portal, Cochise Co., 
Arizona, USA (31.91406°N, 109.13013°W; WGS 84). The stomach 
contained a neonate M. euryxanthus (Fig. 1). To our knowledge, 
this represents the first documentation of a heterospecific snake 
preying upon M. euryxanthus. The L. splendida specimen and 
the M. euryxanthus remains are deposited in the herpetological 
research collections of the North Carolina Museum of Natural 
Sciences (NCSM 85817). 

ALVIN L. BRASWELL (e-mail: Alvin.braswell@naturalsciences.org), 
JANICE M. WEEMS, North Carolina State Museum of Natural Sciences, 11 
West Jones St., Raleigh, North Carolina 27601, USA (e-mail: jan.weems@
naturalsciences.org); CHRISTOPHER K. AKCALI, University of North Car-
olina at Chapel Hill, Department of Biology, Coker Hall – CB#3280, Chapel 
Hill, North Carolina 27599, USA (e-mail: akcali@live.unc.edu).

MICRURUS LEMNISCATUS (Coralsnake). ALBINISM. The 
majority of species in the elapid genus Micrurus exhibit color 
patterns divided into triads or dyads of rings in black, white, 
or yellow interspersed by red (Roze 1996. Coral Snakes of 
the Americas: Biology, Identification, and Venoms. Krieger 
Publishing Co., Malabar, Florida. 328 pp.). Here we report the 
first record of albinism in M. lemniscatus.

On 2 October 2015, in Santa Maria County (16.00313°S, 
47.98776°W, WGS 84; 1237 m elev.), Distrito Federal, Brazil, 
two local fishermen found an adult albino specimen of M. 
lemniscatus at the edge of the Anicunzinho River. They collected 
it, later giving it to a biology student who came to us asking for 
assistance in identification. The snake (Fig. 1; adult female, SVL 
= 100 cm, tail length = 13 cm) eventually died and is deposited 
in the Herpetological Collection Alphonse Richard Hoge of 
the Butantan Institute, São Paulo, SP, Brazil (IBSP 88.341). The 
snake is classified as a full albino because there is total absence 
of melanin in scales, skin, eyes, and tongue (Sazima and Di-
Bernardo 1991. Memórias do Instituto Butantan. 53:167–173). 
What should be black rings are white, rings that should be 
white are pale yellow, almost undiscernible against the white 
background, and the red rings are pink (Savage and Slowinski 
1992. Biol. J. Linn. Soc. 45:235–254). The fact that this snake 
grew to reproductive maturity despite lacking its aposematic 

coloration suggests that it avoided predation through nocturnal 
or fossorial activity patterns (Sazima and Di-Bernardo, op. cit.). 

We thank F. Franco and G. J. Cohen for valuable suggestions, 
and D. Cundall for help with manuscript preparation. We also 
thank the biology student, Lucas Mikael, who came to us asking 
for assistance with identification of the snake.

RAFAEL C. BENETTI PAREDERO, Instituto de Biociências, Univer-
sidade Estadual Paulista, Distrito Rubião Jr, C.P 18618-970, Botucatu, São 
Paulo, Brazil (e-mail rafaparedero@gmail.com); MICHEL A. PASSOS, São 
Miguel Arcanjo St, nº 1316, 13040-061, Campinas, São Paulo, Brazil; LUCI-
ANO B. DE SOUZA, Faculdade Projeção. Zona Especial Nº 5 and 6, North 
Taguatinga, Distrito Federal, Brazil.

MICRURUS LEMNISCATUS CARVALHOI (Coralsnake). 
REPRODUCTION / MALE–MALE COMBAT. Male-male combat 
is a widespread behavior in snakes (Senter et al. 2014. PLoS ONE 
9:1–10) and is frequently associated with male-biased sexual 
size dimorphism (SSD) (Shine 1994. Copeia 1994:326–346). 
However, combat has only been reported rarely and sporadically 
in the genus Micrurus (Almeida-Santos et al. 1998. Herpetol. 
Rev. 29:242; Marques et al. 2013. Herpetologica 69:58–66). The 
genus Micrurus is widespread in the Americas and contains 80 
described species (Uetz et al. 2016. www.reptile-database.org; 
01 Jun 2016). In South America, Micrurus species are divided 
into two distinct phylogenetic lineages: species with black rings 
arranged in monads (BRM) and species where the black rings 
are arranged in triads (BRT) (Slowinski 1995. J. Herpetol. 29:325–
338). Male-male combat was suspected to occur only in the 
latter lineage (Slowinski, op. cit.; Marques et al., op. cit.), but has 
been recorded for only one BRT species, M. altirostris, based on 
observations of wild and captive individuals (Almeida-Santos et 
al., op. cit; Marques et al., op. cit.). Here, we present a first record 
of the male-male combat in a second Brazilian BRT coral snake, 
Micrurus lemniscatus carvalhoi.

Two M. l. carvalhoi were observed and photographed by an 
amateur photographer, Carolina T. Zacho, on 21 June 2015, at 
1800 h, in a rural area near Água Nova Camp Club (22.73932°S, 
48.57158°S; WGS 84), São Manuel municipality, São Paulo State, 
Brazil. The snakes were found with the bodies intertwined, 
changing position and maintaining their heads side by side (Fig. 
1A), but trying to raise them as far as possible above the head of 
opponent by lifting off the ground in the horizontal position (Fig. 

Fig. 1. Neonate Micruroides euryxanthus (top) preyed upon by a neo-
nate Lampropeltis splendida (NCSM 85817), Portal, Cochise Co., Ari-
zona, USA.

Fig 1. A) Albino Micrurus lemniscatus. B) Head of albino M. lemnis-
catus. C) Normally colored M. lemnsicatus. D) Normal head pattern 
of M. lemniscatus. 
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1B). The witnessed behavior is similar to that recorded for wild 
M. altirostris, where two males were aligned horizontally with 
bodies and tails intertwined, and heads slightly moving forward 
and trying to hover over their opponent (Almeida-Santos et 
al., op. cit.). The behavior continued for approximately 15 min 
and biting was not observed. A sample of the M. l. carvalhoi 
population shows that females are larger than males (t = 2.983; 
df = 54; P < 0.0001; N = 41 Δ and N =16 Δ), with a sexual dimorphism 
index of 0.29. These data differ from previous published data 
(Marques et al., op. cit.) suggesting that SSD was negative or 
close to zero for all BRT species. Thus, this is the first record of 
male-male combat in a Micrurus species with female-biased 
sexual size dimorphism. Our observation occurred during the 
early winter, reinforcing that this is the mating season for M. l. 
carvalhoi (Marques et al. 2006. South Am. J. Herpetol. 1:99–105; 
Marques et al. 2013, op. cit.).

We thank Carolina T. Zacho for photos and Amber Galbreath 
for English review.
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Brazil (e-mail: alexandre.missassi@gmail.com); RAFAELA Z. COETI, Fac-
uldade de Medicina Veterinária e Zootecnia, Universidade de São Paulo, 
Departamento de Cirurgia, Av. Orlando Marques de Paiva, Cidade Universi-
tária,8705508-000, São Paulo, SP, Brazil (e-mail: coeti_rafaela@usp.br); VAL-
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NATRIX NATRIX (Grass Snake). MAXIMUM ELEVATION. Natrix 
natrix is widespread throughout most of Europe, Anatolia, Trans-
caucasia, Cyprus, Levant, Central Asia, and Siberia (to the Baikal 
Lake), northern Nei Mongol, China, south to Aral and Balkash 
Lakes and northern Iran (Kreiner 2007. The Snakes of Europe. 
Edition Chimaira, Frankfurt am Main, Germany. 317 pp.). In Ar-
menia, is it also widespread with an elevational range from 550 
to 2084 m (Lake Sevan area; Arakelyan et al. 2011. Herpetofauna 
of Armenia and Nagorno-Karabakh. Society for the Study of Am-
phibians and Reptiles, Salt Lake City, Utah. 149 pp.).

On 22 July 2015, we observed four N. natrix of both sexes in 
the Nshkhark region (Vardenyats Pass, Vardenis Mts.), ca. 17 km 
S of Geghhovit village in central Armenia. The elevation of the 
locality is 2289 m, representing the highest altitudinal record for 
the species in Armenia. The habitat of the locality was mountain 
meadows with shallow streams. Other species recorded on the 
locality were Rana macrocnemis and Vipera eriwanensis.

Natrix natrix inhabits an array of habitats at elevations 
from sea level to high mountains (Kabisch 1999. In W. Böhme 
[ed.], Handbuch der Reptilien und Amphibien Europas, Band 
3, Schlangen II, pp. 513–580. Akademische Verlagsgesellschaft, 
Wiesbaden, Germany). For instance, in central Europe it is 
known from 2322 m (Austria; Cabela and Tiedeman. 1985. Atlas 
der Amphibien und Reptilien Österreichs. Verlag Ferdinand 
Berger & Söhne, Wien-Horn, Austria. 80 pp.). In the southern 
parts of its range this species may even occur at elevations of 
2500 m (Kabisch 1999, op. cit.). As Armenia is a very mountainous 
country with suitable habitats at high elevations, we cannot 
exclude further records of the species from higher altitudes. 

DANIEL JABLONSKI, Department of Zoology, Comenius University 
in Bratislava, Mlynská dolina B-1, 842 15, Bratislava, Slovakia (e-mail: dan-
iel.jablonski@balcanica.cz); DAVID HEGNER, Mšenská 3938/26, 466 04 
Jablonec nad Nisou, Czech Republic; RADOVAN SMOLINSKÝ, Institute of 
Vertebrate Biology of the Academy of Sciences of the Czech Republic, v.v.i., 
Květná 8, 603 65 Brno, Czech Republic.

NATRIX TESSELLATA (Dice Snake). DIET. Natrix tessellata is 
widely distributed from southern Europe to northwestern China. 
The main component of its diet consists of live fish (Bannikov 
et al. 1977. Guide to Amphibians and Reptiles of the USSR Fau-
na. Moscow, Prosveshchenie. 414 pp. [in Russian]). Bakiev et al. 
(2009. Snakes of the Samara region. Cassandra Publishing House, 
Tolyatti. 170 pp. [in Russian]) recorded N. tessellata scavenging 
dead fish from the shore in the territory of Samara Bend, Samara 
region, Russia.

On 27 May 2016, on the banks of the Volga River, in the village 
of Tsagan Aman, Kalmykia, Russia (47.56638°N 46.72555°E, WGS 
84; -13 m elev.), we observed an adult N. tessellata eating offal 
of Alosa kessleri (Caspian Anadromous Shad) that had been 
discarded by fishermen (Fig. 1). This observation demonstrates 
the broad foraging habits of this species.

ROMAN V. ZUEV, Zoological Museum of North Caucasian Federal 
University, Stavropol 355029, Russia (e-mail: romus00@yandex.ru); IGOR 
V. DORONIN, Department of Herpetology, Zoological institute of Russian 
Academy of Sciences, St. Petersburg 199034, Russia (e-mail: ivdoronin@
mail.ru).

NERODIA ERYTHROGASTER (Plain-bellied Watersnake). DIET. 
Nerodia erythrogaster has a diet comprised mostly of amphib-
ians but it also eats a variety of fishes (Gibbons and Dorcas 2004. 
North American Watersnakes: a Natural History. University of 
Oklahoma Press, Norman. 438 pp.). Here we report two new fish 
species in its diet. Data were recorded from a watersnake forag-
ing study investigating snake gut contents using palpation and 
regurgitation. All snakes containing new diet items were sam-
pled using aquatic funnel traps. Snakes were sampled in 2014 at 

Fig. 1. Natrix tessellata (melanistic) eating offal of Alosa kessleri (Cas-
pian Anadromous Shad), Tsagan Aman, Russia.

Fig. 1. Male-male combat in Micrurus lemniscatus carvalhoi, São 
Manuel municipality, São Paulo, Brazil. Males were found with the 
bodies intertwined, maintaining their heads side by side in the hori-
zontal position (A), and possibly trying to raise above the head of 
opponent (B).
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Hardy Slough/Muddy Slough (37.5025°N, 87.4501°W; WGS 84), 
which is a section of the Sloughs Wildlife Management Area, 
Henderson County, Kentucky, USA, and is managed by the Ken-
tucky Department of Fish and Wildlife Resources. 

We documented three N. erythrogaster (SVL = 699, 895, 897 
mm) with gut contents containing Amia calva (Bowfin). The 
captured A. calva had standard lengths of 45, 57, and 215 mm. 
To the best of our knowledge, A. calva has only been recorded in 
the congeneric N. rhombifer (Diamondback Watersnake) (Carter 
2015. M.S. thesis, Eastern Illinois University, Charleston. 48 pp.). 
We also documented one N. erythrogaster (SVL = 401 mm) on 
26 July 2014 with gut contents containing two Aphredoderus 
sayanus (Pirate Perch) with standard lengths of 12 and 24 mm. 
Aphredoderus sayanus has previously been recorded in the 
diets of the congeneric N. fasciata (Banded Watersnake) and N. 
taxispilota (Brown Watersnake) (Ernst and Ernst 2003. Snakes 
of the United States and Canada. Smithsonian Institution Press, 
Washington D.C. 558 pp.; Gibbons and Dorcas, op. cit.) but not as 
prey for N. erythrogaster.

MICAH W. PERKINS (e-mail: micah.perkins@kctcs.edu) and PERRI K. 
EASON, Department of Biology, University of Louisville, 139 Life Sciences 
Building, Louisville, Kentucky 40292, USA (e-mail: perri.eason@louisville.
edu).

NERODIA RHOMBIFER (Diamondback Watersnake). DIET. 
Nerodia rhombifer will readily eat amphibians but forages most-
ly on fishes (Gibbons and Dorcas 2004. North American Water-
snakes: a Natural History. University of Oklahoma Press, Nor-
man. 438 pp.). Here we report two new fish species in its diet. 
Data were recorded from a watersnake foraging study investi-
gating snake gut contents using palpation and regurgitation. All 
snakes containing new diet items were sampled using aquatic 
funnel traps. Snakes were sampled in 2013 and 2014 at Hardy 
Slough/Muddy Slough (37.5025°N, 87.4501°W; WGS 84), which is 
a section of the Sloughs Wildlife Management Area, Henderson 
County, Kentucky, USA, and is managed by the Kentucky Depart-
ment of Fish and Wildlife Resources. 

We documented two N. rhombifer (SVL = 341, 951 mm) with 
gut contents containing Lepisosteus oculatus (Spotted Gar). The 
captured L. oculatus had standard lengths of 77, 102, and 378 mm 
with the largest L. oculatus found in gut contents of the larger N. 
rhombifer. To the best of our knowledge, the genus Lepisosteus 
(Gar) has previously been found in the diet of only one individual 
of one congeneric species, N. taxispilota (Brown Watersnake) (Mills 
and Hudson 1995. Herpetol. Rev. 26:149). We also documented five 
N. rhombifer (mean SVL = 394 mm ± 110 SD) with gut contents 
containing Aphredoderus sayanus (Pirate Perch). Aphredoderus 
sayanus had a mean standard length of 40 mm ± 12 SD and has 
previously been recorded in the diets of the congeneric N. fasciata 
(Banded Watersnake) and N. taxispilota (Brown Watersnake) 
(Ernst and Ernst 2003. Snakes of the United States and Canada. 
Smithsonian Institution Press, Washington D.C. 558 pp.; Gibbons 
and Dorcas, op. cit.) but not as prey for N. rhombifer.

MICAH W. PERKINS (e-mail: micah.perkins@kctcs.edu) and PERRI K. 
EASON, Department of Biology, University of Louisville, 139 Life Sciences 
Building, Louisville, Kentucky 40292, USA (e-mail: perri.eason@louisville.
edu).

NERODIA SIPEDON (Northern Watersnake). DIET. Nerodia 
sipedon is a moderate-sized semi-aquatic snake native to much 
of eastern and central North America. It has one of the most ex-
tensively documented diets of any snake species, consisting of 

over 80 species of fish and amphibians, as well as a few records 
of invertebrates and mammals (Gibbons and Dorcas 2004. North 
American Watersnakes: A Natural History. University of Okla-
homa Press, Norman. 438 pp.). Much of what is known about 
the diet of N. sipedon stems from extensive studies conducted in 
northern portions of its range (e.g., Lagler and Salyer 1945. Pap. 
Michigan Acad. Sci. 31:169–180; Brown 1958. Zoologica 43:55–71; 
King 1993. J. Herpetol. 27:90–94). 

On 12 May 2016, N. sipedon were found feeding on a 
Percina fulvitaenia (Ozark Logperch; Fig. 1) in War Eagle Creek 
(36.26728°N, 93.942897°W; WGS 84), Benton County, Arkansas, 
USA. Three N. sipedon were observed actively foraging along 
the creek and after a couple of minutes, two individuals came to 
shore, each one with a logperch in its mouth. The snakes were 
eventually disturbed by the presence of humans and swam away 
with their prey when pursued. Percina fulvitaenia was historically 
considered a subspecies of Percina caprodes (Common Logperch), 
which has been recorded in the diet of N. sipedon in Michigan 
(Lagler and Salyer, op. cit.). However, recent genetic studies have 
supported species-level designation of P. fulvitaenia (Near 2008. 
Bull. Peabody Mus. Nat. Hist. 49:3–18). Thus, this observation 
represents the first documentation of P. fulvitaenia in the diet of 
N. sipedon and expands our knowledge of geographic variation in 
the diet of this well-studied snake species.

JUAN F MOSCOSO PELAEZ (e-mail: juanfermos@hotmail.com) and 
JOHN D. WILLSON, Department of Biological Sciences, University of Arkan-
sas, Fayetteville, Arkansas 72701, USA (e-mail: jwillson@uark.edu).

OXYBELIS FULGIDUS (Green Vine Snake). DIET. Oxybelis fulgi-
dus is an arboreal and diurnal colubrid widely distributed in the 
Americas, occurring from Mexico to tropical South America (Pe-
ters and Orejas-Miranda 1970. Bull. U.S. Natl. Mus. 297:1–347). 
This species is an opportunistic sit-and-wait predator that occa-
sionally forages actively (Martins and Oliveira 1998. Herpetol. Nat. 
Hist. 6:78–150), feeding principally on lizards and birds (Scartoz-
zoni et al. 2009. South Am. J. Herpetol. 4:81 –89). There are reports 
of O. fulgidus consuming birds from several families (e.g., Bucco-
nidae, Dendrocolaptidae, Emberizidae, Fringillidae, Muscicapi-
dae, Parulidae, Thraupidae, Tyrannidae [Scartozzoni et al. 2009, 
op. cit.], Columbidae [Miranda et al. 2013. Herpetol. Notes, 6:187–
188], Turdidae [Viana et al. 2014. Herpetol. Rev. 45:518–519]), Trog-
lodytidae [Sosa-Bartuano and Rodríguez-Beitía 2015. Mesoam. 
Herpetol. 2:527–528]). Here, we report a new species and family 
of avian prey for this snake with a predation record of a nestling 
Taraba major (Great Antshrike, Thamnophilidae).

On 14 September 2016, at 1140 h, at a human settlement in 
the municipality of Oiapoque (3.83138°N, 51.81722°W; WGS 
84), Amapá state, Brazil, one of us (ASP) observed an adult O. 
fulgidus on a tree branch 2 m above ground level ingesting a 
nestling Taraba major (Fig. 1). The bird was ingested headfirst 
and ingestion took 35 min. Despite the variety of prey reported 

Fig.1. Nerodia sipedon feeding on a Percina fulvitaenia (Ozark Log-
perch) at War Eagle Creek, Benton County, Arkansas, USA.
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for O. fulgidus and the importance of snakes as nest predators of 
antbirds (Roper and Goldstein 1997. J. Avian Biol. 28:111–116), 
to the best of our knowledge this is the first record of O. fulgidus 
consuming a bird from the large and widespread Neotropical bird 
family Thamnophilidae.

We thank Vitor Piacentini, Wagner Nogueira, and Kurazo 
Aguiar for indentifying the bird species. 

ANDERSON SILVA PENA (e-mail: soldado0002@hotmail.com) and 
WALLACE SILVA NASCIMENTO, Laboratório de Ciências Biológicas, Cam-
pus Binacional do Oiapoque (e-mail: wallacesnbio@gmail.com); JACKSON 
CLEITON SOUSA (e-mail: jacksoncleitonbio22@gmail.com) and CARLOS 
EDUARDO COSTA-CAMPOS, Laboratório de Herpetologia, Departamen-
to Ciências Biológicas e da Saúde, Universidade Federal do Amapá, Cam-
pus Marco Zero, 68.903-419, Macapá, AP, Brazil (e-mail: eduardocampos@
unifap.br).

PANTHEROPHIS ALLEGHANIENSIS (Eastern Ratsnake). DIET. 
North American ratsnakes are known to feed primarily on lizards, 
birds and their eggs, and a variety of small mammals, including 
bats (Ernst and Ernst 2003. Snakes of the U.S. and Canada. 
Smithsonian Institution Press, Washington, DC. 668 pp.). Recently, 
Hastings (2010. Herpetol. Rev. 41:371) reported the first evidence 
of a Pantherophis alleghaniensis feeding on a bat of the genus 

Lasiurus, L. intermedius (Northern Yellow Bat). Here, we report on 
P. alleghaniensis preying on another bat of the genus Lasiurus. 

 On 29 April 2016 at 0829 h, we observed a juvenile (total 
length ca. 45 cm) P. alleghaniensis writhing on the ground 
beneath a Quercus virginiana (Live Oak) along the edge of a dirt 
road on the South Island portion of the Tom Yawkey Wildlife 
Center in Georgetown County, South Carolina (33.22863°N, 
079.20440°W; WGS 84). Upon closer inspection, the snake was 
observed to be actively constricting an adult L. borealis (Eastern 
Red Bat; Fig. 1). At this time, the bat was still alive, though only 
slightly moving, and its wings were extended. It is unknown 
whether the snake attacked the bat in the tree above and both fell 
to the ground in the ensuing struggle, or if the bat fell from the 
tree or air and then was encountered by the snake on the ground; 
we believe the former is the more likely scenario. At 0926 h, we 
returned to find the snake swallowing the bat headfirst. At this 
point, the bat’s wings were folded, but it appeared the protruding 
thumbs were preventing the snake from swallowing the rest of 
the body. We left the area again and returned at 1200 h to find the 
snake gone and the bat dead but still present. To our knowledge, 
this is the first record of P. alleghaniensis preying on L. borealis. 
However, because North American ratsnakes are known to feed 
on multiple bat species (Ernst and Ernst, op. cit.), predation on 
by P. alleghaniensis on L. borealis is not unexpected. 

We thank Susan Loeb and Mary Bunch for identifying the 
bat. Voucher photographs of the snake and bat are archived in 
the Campbell Museum, Clemson University, Clemson, South 
Carolina (CUSC 2963). 

ZACK J. SIMPSON, JAMIE DOZIER, Tom Yawkey Wildlife Center, 
South Carolina Department of Natural Resources, 1 Yawkey Way South, 
Georgetown, South Carolina 29440, USA; STEVEN G. PLATT, Wildlife Con-
servation Society, Myanmar Program, Office Block C-1, Aye Yeik Mon 1st 
Street, Hlaing Township, Yangon, Myanmar; STANLEE M. MILLER, Depart-
ment of Biological Sciences, 132 Long Hall, Clemson University, Clemson, 
South Carolina 29634, USA; THOMAS R. RAINWATER, Tom Yawkey Wild-
life Center & Belle W. Baruch Institute of Coastal Ecology and Forest Science, 
Clemson University, P.O. Box 596, Georgetown, South Carolina 29440, USA 
(e-mail: trrainwater@gmail.com).

PHILODRYAS PATAGONIENSIS (Patagonian Green Racer). 
DIET. Philodryas patagoniensis is a medium-sized colubrid, 
with diurnal and predominantly terrestrial habits (Marques et 
al. 2001. Serpentes da Mata Atlântica: Guia Ilustrado para Serra 
do Mar. Holos, Ribeirão Preto. 184 pp). It is found in open areas 
and woodland (Hartmann and Marques 2005. Amphibia-Reptilia 

Fig. 1. A juvenile Pantherophis alleghaniensis constricting an 
adult Lasiurus borealis.

Fig. 1. Oxybelis fulgidus preying on Taraba major (Great Antshrike) at 
a human settlement in the municipality of Oiapoque, Amapa State, 
Brazil.
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26:25–31) in Brazil, Bolivia, Paraguay, Argentina, and Uruguay 
(Peter and Orejas-Miranda 1986. Catalogue of the Neotropical 
Squamata: Part I Snakes. Smithsonian Institution, Washington D.C. 
347 pp.). This snake has a generalist diet, feeding on amphibians, 
lizards, snakes, mammals, birds, fishes, and invertebrates 
(Carvalho-e-Silva and Barros-Filho 1999. Herpetol. Rev. 30:170; 
Hartmann and Marques, op. cit.; Neto-Silva et al. 2012. Herpetol. 
Rev. 42:349). Herein, we report predation by P. patagoniensis 
on nestlings of Cinclodes pabsti (Long-tailed Cinclodes), in the 
highlands of Rio Grande do Sul state, southern Brazil. 

During a survey of reproductive biology of C. pabsti, on 
18 December 2008, JJZ and NMZ found an adult female P. 
patagoniensis (total length = 96.4 cm; tail length 12.7 cm; 401 
g) preying on nestlings of C. pabsti in grassland habitat in the 
municipality of São José dos Ausentes, Rio Grande do Sul, Brazil 
(28.3351°S, 49.4601°W, WGS 84; elev. 1284 m). The nest was 
inside a cavity located at 94 cm from the ground, 128 cm from 
the top of a roadside embankment. The nestlings were ca. eight 
days old and had been seen in the nest two days before. When 
the snake was noted (Fig. 1), it was on the ground, holding one 
of the young birds in its mouth. Another young bird had already 
been swallowed by the snake, as indicated by a lump in its body. 
We collected the snake and during the necropsy we found the 
second nestling in the snake’s stomach. No others food items 
were identified within the snake’s gut. This is the first confirmed 
record of C. pabsti in the diet of P. patagoniensis, and supports the 
ideia that P. patagoniensis is an opportunistic predator.

We are grateful to the Universidade do Extremo Sul 
Catarinense and Fundação de Amparo à Pesquisa do Estado de 
Santa Catarina for the financial support.

JAIRO JOSÉ ZOCCHE, Universidade do Extremo Sul Catarinense, 
Laboratório de Ecologia de Paisagem e de Vertebrados, Programa de 
Pós-Graduação em Ciências Ambientais, Av. Universitária, 1105, Criciúma, 
Santa Catarina, Brazil (e-mail: jjz@unesc.net); NICOLAS MAGAGNIM 
ZOCCHE, Universidade do Extremo Sul Catarinense, Curso de Direito, Av. 
Universitária, 1105, Criciúma, Santa Catarina, Brazil; FERNANDO CARVAL-
HO, Universidade do Extremo Sul Catarinense, Laboratório de Ecologia de 
Paisagem e de Vertebrados, Programa de Pós-Graduação em Ciências Am-
bientais, Av. Universitária, 1105, Criciúma, Santa Catarina, Brazil; RODRIGO 
ÁVILA MENDONÇA, Universidade do Sul de Santa Catarina, Grupo de 

Estudo em Zoologia e Ecologia de Vertebrados, Av. José Acácio Moreira, 
787, Tubarão, Santa Catarina, Brazil; KAROLINE CERON; POLIANA BER-
NARDO PERES, Universidade do Extremo Sul Catarinense, Laboratório de 
Ecologia de Paisagem e de Vertebrados, Programa de Pós-Graduação em 
Ciências Ambientais, Av. Universitária, 1105, Criciúma, Santa Catarina, Bra-
zil; ARIOVALDO PEREIRA DA CRUZ NETO, Universidade Estadual Pau-
lista, Departamento de Zoologia, Av. 24-A, 1515, Rio Claro, SP, Brazil.

PLATYCEPS ROGERSI (Rogers’ Racer). ENDOPARASITES. Platy-
ceps rogersi occurs in Libya, Egypt, Israel, Jordan, Lebanon, Syria, 
Iraq, and Saudi Arabia (Bar and Haimovitch 2011. A Field Guide 
to Reptiles and Amphibians of Israel. Pazbar Ltd., Herzliya, Israel. 
246 pp.). It is mainly diurnal and feeds on lizards and some small 
mammals (Bar and Haimovitch, op. cit.). We know of no previous 
reports of helminths in P. rogersi. In this note we establish the 
initial helminth list for P. rogersi.

Three P. rogersi from Israel, deposited in the Steinhardt 
Museum of Natural History, TAUM), Tel-Aviv, Israel as TAUM 
8619, (SVL = 393 mm) collected June 1969 at Nahal Zapa, Central 
Negev Region Israel (31.07°N, 35.19°E; WGS 84); TAUM 11229, 
(SVL = 470 mm) collected August 1976 at Ein Yotvata, Arav 
Valley Region, Israel (29.88°N, 35.04°E; WGS 84); and TAUM 
16116, (SVL = 390 mm) collected January 2011 at Keren El Hajer, 
Yehuda Desert Region, Israel (31.653°N, 35.338°E; WGS 84) were 
examined. The body cavity was opened through a mid-ventral 
incision and the coelomic cavities were examined for helminths. 
Sesame seed-shaped helminths were found in each P. rogersi: 5 
in TAUM 8619, 18 in TAUM 11229, and 10 in TAUM 16116. They 
were cleared in lactophenol, placed on a microscope slide, cover 
slipped, studied under a compound microscope and utilizing 
Petrochenko (1971. Acanthocephala of Domestic and Wild 
Animals, Vol. 1. Keter Press, Jerusalem. 465 pp.) identified as 
acanthocephalan cystacanths. We have assigned the cystacanths 
from TAUM 11229 to Centrorhynchus sp. because the elongate 
proboscis is divided into two parts, the anterior part with 
developed hooks and the posterior part with spine-like hooks. 
We have assigned the cystacanths from TAUM 8619 and TAUM 
16116 to Oligacanthorhynchus sp. because they are somewhat 
annulated and possess a short cylindrical proboscis with hooks 
in spiral rows. Voucher cystacanths were deposited in the Harold 
W. Manter Laboratory (HWML), University of Nebraska, Lincoln, 
USA as: TAUM 8619 = HWML 99993; TAUM 11229 = HWML 
99994; TAUM 16116 = HWML 99995.

Snakes likely act as paratenic (transport) hosts for 
acanthocephalan cystacanths as no further development occurs 
until the snake is eaten by a final (definitive) host. Centrorhynchus 
sp. cystacanths and Oligacanthorhynchus sp. cystacanths in P. 
rogersi are new host records.

We thank Shai Meiri (TAUM) for permission to examine P. 
karelini and the National Collections of Natural History at Tel 
Aviv University for providing the P. karelini to examine.

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@
psu.edu); RACHEL SCHWARZ, Tel-Aviv University, Department of Zool-
ogy, Tel Aviv 6997801, Israel (e-mail: rachelschwarz13@gmail.com); SIMON 
JAMISON, Tel-Aviv University, Department of Zoology, Tel Aviv 6997801, 
Israel (e-mail: simonjamison@mail.tau.ac.il); EREZ MAZA, Tel-Aviv Univer-
sity, Steinhardt Museum of Natural History, Tel Aviv 6997801, Israel (e-mail: 
mazaerez@post.tau.ac.il). 

Fig. 1. A) Adult female Philodryas patagoniensis with a dead nest-
ling Cinclodes pabsti (Long-tailed Cinclodes) that it was attempting 
to consume; note the lump in the snake’s body (B). Necropsy of the 
P. patagoniensis (C and D) revealed another nestling in the snake’s 
stomach. 
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RHADINAEA FLAVILATA (Pine Woods Littersnake). DIURNAL 
ACTIVITY. Rhadinaea flavilata is a small, slender-bodied dipsa-
dine snake that has a scattered distribution in the Coastal Plain 
of the southeastern United States (Reichling 2008. Reptiles and 
Amphibians of the Southern Pine Woods. University Press of 
Florida, Gainesville, Florida. 252 pp.). The natural history of R. 
flavilata is poorly characterized and one of the least understood 
aspects of their natural history is their activity patterns (Ernst 
and Ernst 2003. Snakes of the United States and Canada. Smith-
sonian Institute Press, Washington D.C. 668 pp.). Although most 
Rhadinaea species have diurnal tendencies (Myers 1974. Bull. 
Amer. Mus. Nat. Hist. Novitates 153:1–262), all observations of 
surface activity in R. flavilata to date have indicated that this 
species is chiefly nocturnal (Palmer and Braswell 1995. Reptiles 
of North Carolina. University of North Carolina Press, Chapel 
Hill. 412 pp.). Here, I describe a diurnal encounter with an adult 
R. flavilata. 

On 5 November 2015, at 1547 h, I encountered an adult 
female R. flavilata (SVL = 24.4 cm; tail length = 4.8+ cm) on SR 
1113 ca. 4.4 km SSE of Currie, Pender Co., North Carolina, USA 
(34.43189°N, 78.07101°W; WGS 84). The snake was alive but had 
been recently hit by a vehicle and died shortly after the initial 
encounter. One possible explanation for this observation is 
that it reflects a seasonal shift in the timing of surface activity 
in R. flavilata, as has been documented in other small fossorial 
snake species of the southeastern United States. For example, 
Storeria dekayi (Dekay’s Brownsnake), S. occipitomaculata 
(Red-bellied Snake), and Virginia striatula (Rough Earthsnake) 
are more active diurnally during the spring and fall and more 
active nocturnally during the summer (Ernst and Ernst, op. cit.). 
Alternatively, diurnal movement may be rare in R. flavilata and 
only triggered by special conditions. The unseasonably warm (air 
temp ca. 24°C), humid (average air humidity for the day was ca. 
98%), and overcast conditions may provide an explanation for 
why the snake moved at an unusual time of day for the species. 
More observations of surface activity in R. flavilata are needed 
to determine whether diurnal activity is indeed rare or whether 
there is a seasonal shift in their movement patterns. To my 
knowledge, this represents the first documentation of diurnal 
activity in R. flavilata. The R. flavilata specimen is deposited 
in the herpetological research collections of the North Carolina 
Museum of Natural Sciences (NCSM 86521). 

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

SIPHLOPHIS COMPRESSUS (Tropical Flat Snake). REPRO-
DUCTION. Siphlophis compressus has a wide distribution from 
Costa Rica south to Bolivia and eastern Brazil, at elevations from 
sea level to 1200 m (Savage 2002. The Amphibians and Reptiles 
of Costa Rica: a Herpetofauna between Two Continents, between 
Two Seas. University of Chicago Press, Illinois. 934 pp.; Gaiarsa 
et al. 2013. Pap. Avul. Zool. 53[19]:261–283). Few data on repro-
duction in S. compressus are available: clutch size varies from 
three to twelve eggs, hatchings are known to occur in March in 
northwestern Brazil and in May in Trinidad and Tobago, and the 
size of eggs in May is 27–29.5 mm in length and 15 mm in width 
(Riley and Winch 1985. Herpetol. Rev. 16:29; Martins and Oliveira 
1999. Herpetol. Nat. Hist. 6:78–150; Gaiarsa et al., op. cit.). Herein, 
we provide new data on reproductive season and egg size for S. 
compressus.

On 5 August 2011, a gravid female S. compressus (SVL = 922 
mm, total length = 1264 mm) was collected at Cordillera de 
Kampankis (3.113°S, 77.7762°W, WGS 84; elev. 365 m), Datem del 
Marañon province, Loreto department, Peru. It contained seven 
well-developed eggs with hard shells (four in the right oviduct, 
three in the left oviduct). Measurements [mean (range)] were: 
length = 29.36 mm (27.21–31.59 mm), width = 13.31 mm (12.44–
13.45 mm), and volume = 2736.4 mm3 (2319.7–3410.8 mm3). 
This specimen was collected during the dry season of western 
Amazonia. Due to the developmental stage of the eggs, we 
suspect that the snake was ready to lay them, hence the hatching 
season in this region is probably between December and 
March (during the rainy season). The specimen was deposited 
in the herpetological collection of Centro de Ornitología y 
Biodiversidad (CORBIDI 9381).

RENZO PRADEL (e-mail: renzopradel@gmail.com), JOSÉ MALQUI 
and PABLO J. VENEGAS, División de Herpetología, Centro de Ornitología 
y Biodiversidad, Calle Santa Rita 105 Of. 202, Urb. Huertos de San Anto-
nio, Surco, Lima, Perú.

SISTRURUS CATENATUS (Massasauga). HABITAT USE. At 
1028 h on 27 July 2016, an adult male Sistrurus catenatus was 
radio-tracked in Kalkaska County, Michigan, USA, to an Alnus 
incana (Speckled Alder) in an open canopy wetland (i.e., lacking 
overstory canopy from hardwood trees). It was observed basking, 
suspended on branches approximately one meter above the 
ground (Fig. 1). This species is primarily a terrestrial forager that 
preys on small mammals and other reptiles from an ambush 
position. However, S. catenatus has been found to have predated 
upon Tamiasciurus hudsonicus (American Red Squirrel) and 
Toxostoma rufum (Brown Thrasher), indicating that this species 
sometimes encounters arboreal prey (Tetzlaff et al. 2015. Herpetol. 
Rev. 277–280). At this Michigan study site these snakes have been 
observed on low perches such as logs. However, out of over 5000 
radiotelemetry locations dating from 2002 to the present, this is 
the only observation of S. catenatus in an arboreal location.

Fig. 1. Sistrurus catenatus resting approx. 1 m above ground in Alnus 
incana (Speckled Alder) in Kalkaska County, Michigan, USA.
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MONICA MATTHEWS (e-mail: mattmn02@ipfw.edu), JILLIAN JO-
SIMOVICH (e-mail: josijm01@ipfw.edu), BRUCE KINGSBURY, Depart-
ment of Biology, Indiana University-Purdue University Fort Wayne, 2101 
East Coliseum Boulevard, Fort Wayne, Indiana 46805, USA (e-mail: bruce.
kingsbury@ipfw.edu); BRETT DeGREGORIO, U.S. Army Corps of Engineers, 
Engineer Research & Development Center, Champaign, Illinois 61826, USA 
(e-mail: Brett.A.Degregorio@usace.army.mil).

TACHYMENIS CHILIENSIS CHILIENSIS (Southern Short-
tailed Snake). DIET. Tachymenis chiliensis chiliensis is a small 
(total length ca. 700 mm), terrestrial, viviparous, and diurnal 
species with a restricted distribution to central Chile and a small 
area of northwestern Patagonia in Argentina (Avila et al. 2012 
Cuad. Herpetol. 26:1–2). Tachymenis species are known to feed 
mainly on amphibians and lizards (Miranda et al. 2015. Herpe-
tol. Rev. 46:651). On 20 September 2011, we received an adult 
T. c. chiliensis (SVL = 472 mm, total length = 557 mm) collected 
at El Pinar (Roberts) Farm, along National Road 259 (42.9188°S, 
71.3419°W, WGS 84; 570 m elev.), in the suburban area of Esquel 
city, Futaleufú Deparment, Chubut Province, Argentina. Upon 
dissection, we discovered two adult male lizards (Liolaemus bi-
bronii) in the snake’s stomach (swallowed head first; SVLs = 48.0, 
59.5 mm). Liolaemus bibronii is a typical inhabitant of Patago-
nian Steppe environments and its predators are other lizards, 
snakes, or birds. To our knowledge this is the first record of T. c. 
chiliensis preying on this species. The snake and lizards are de-
posited in the Herpetological Collection of the IPEEC-CENPAT, 
in Puerto Madryn, Chubut, Argentina (LJAMM-CNP 14448 and 
8483–8484).

LUCIANO JAVIER AVILA (e-mail: avilacnp@gmail.com), CRISTIAN 
HERNAN FULVIO PEREZ (e-mail: chfperez@cenpat-conicet.gob.ar), 
MARIANA MORANDO, IPEEC, CENPAT-CONICET, Boul. Alte. Brown 2915, 
U9120ACD, Puerto Madryn, Chubut, Argentina (e-mail: morandocnp@
gmail.com).

TANTILLA PLANICEPS (Western Black-headed Snake). RE-
PRODUCTION. Tantilla planiceps occurs along the Pacific 
Coast from the vicinity of San Francisco, California, to the tip 
of Baja California, Mexico (Ernst and Ernst 2003. Snakes of the 
United States and Canada. Smithsonian Books, Washington, 
D.C. 668 pp.). Information on the reproduction of T. planiceps 
is limited to clutches of 1–4 eggs deposited May–June (Brown 
1997. A Field Guide to Snakes of California. Gulf Publishing 
Company, Houston, Texas. 215 pp.; Stebbins 2003. A Field Guide 
to Western Reptiles and Amphibians. Houghton Mifflin Com-
pany, Boston, Massachusetts. 533 pp.; Stebbins and McGin-
nis 2012. Field Guide to Amphibians and Reptiles of California, 
University of California Press, Berkeley. 538 pp.). The purpose 
of this note is to add information on events in the ovarian cycle 
of T. planiceps. 

One T. planiceps female (SVL = 273 mm, tail length = 82 
mm) collected in San Diego County, California on 6 July 1979 
and deposited in the herpetology collection of the San Diego 
Natural History Museum (SDNHM), San Diego, California as 
SDMNH 68875 was examined. Two oviductal eggs were present 
in the right oviduct. My finding extends the period in which T. 
planiceps carries eggs from May into July.

I thank Brad Hollingsworth (SDNHM) for permission to 
examine the T. planiceps.

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

THAMNOPHIS CYRTOPSIS (Black-necked Gartersnake). DIET 
AND SEASONAL ACTIVITY. On 12 November 2014, while radio 
tracking Lithobates chiricahuensis (Chiricahua Leopard Frog) in 
the Santa Rita Mountains, Santa Cruz and Pima counties, Arizona, 
USA, we discovered telemetered frogs at two separate sites had 
been consumed by Thamnophis cyrtopsis. At 1531 h, in Gardner 
Canyon (31.71155°N, 110.75695°W, NAD 83; 1541 m elev.), we fol-
lowed a transmitter signal beneath a large rock on a steep slope, 
approximately 15 m from a large pool in the stream channel, and 
found an adult T. cyrtopsis (SVL = 500 mm, 74 g) with a bulge in 
its midsection. The snake had consumed a telemetered frog (fe-
male, SVL = 64 mm, 22 g). At the time we observed the snake, air 
temperature was 19.6°C. The lowest air temperature recorded by 
the air and water temperature loggers (4 h interval) at the site the 
week prior to our observation was 2.6°C. On the same day at 1750 
h, at an earthen stock tank near Greaterville, Arizona (31.76755°N, 
110.75961°W, NAD 83; 1625 m elev.), we tracked an adult female 
L. chiricahuensis (SVL = 70 mm, 37 g) to tall grass beneath a mes-
quite tree near the tank. We found an adult T. cyrtopsis (SVL = 650 
mm, 220 g) had ingested the frog. At the time of observation, air 
temperature was 15.3°C. The week before, the minimum recorded 
air temperature was 4.8°C. Both snakes were captured and held 
until each had evacuated the transmitters. On 03 December 2014, 
at 1330 h, in Gardner Canyon ca. 70 m south of the first observa-
tion, we heard an alarm call coming from within a root mass over-
hanging a large pool, and found a juvenile T. cyrtopsis (total length 
ca. 400 mm), in the water, ingesting a juvenile L. chiricahuensis 
(SVL ca. 40 mm). At the time of the observation, air temperature 
was 18.5°C and water temperature was 14.1°C. At the site the week 
prior, the minimum recorded air temperature was -0.5°C. 

Although T. cyrtopsis has been collected in Arizona during 
almost every month, most activity appears to be from April through 
September (T. R. Jones, pers. comm.), consistent with Rossman et 
al. (1996. The Garter Snakes: Evolution and Ecology. University of 
Oklahoma Press, Norman. 332 pp.) who suggested that T. cyrtopsis 
has a shorter activity season than many other south-temperate 
gartersnakes. Among 984 Arizona museum records, only six 
were taken in November and none in December (T. R. Jones, 
pers. comm.). Our observations confirm that T. cyrtopsis, at 
least at higher elevations, remain active and even continue to 
forage, despite near-freezing temperatures.

A. HUNTER McCALL (e-mail: hmccall@azgfd.gov), CHRISTINA M. 
AKINS, and CODY D. MOSLEY, Terrestrial Wildlife Branch, Arizona Game 
and Fish Department, 5000 W. Carefree Highway, Phoenix, Arizona 85086, 
USA (e-mail: cmosley@azgfd.gov). 

TROPIDECHIS CARINATUS (Rough-scaled Snake) and 
PSEUDECHIS PORPHYRIACUS (Red-bellied Black Snake). 
PREDATION / DIET. Tropidechis carinatus is a medium-sized 
elapid snake that occurs along the east coast of Queensland and 
New South Wales, Australia. Although T. carinatus can be found 
in similar habitats as Pseudechis porphyriacus, the former 
is primarily diurnal, whereas the latter is more nocturnal. 
Both species feed mostly on amphibians and reptiles, and 
occasionally on birds and mammals (Cogger 2014. Reptiles and 
Amphibians of Australia, 7th ed. CSIRO, Collingwood, Victoria. 
1033 pp.). Pseudechis porphyriacus has been documented 
eating other snakes, but rarely have interactions between these 
two species been documented in the wild.

At 1045 h on 7 April 2007, at the Carbine Tableland 
(16.45203°N, 145.18994°W, WGS 84; 1093 m elev), North 
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Queensland, Australia, we observed a P. porphyriacus (total 
length ca. 1.5 m) attacking and trying to depredate a T. carina-
tus (total length ca. 1 m). When we first encountered the snakes, 
both had the anterior halves of their bodies within a rocky den, 
with their tails entangled outside. Approximately one minute 
following the encounter, the T. carinatus emerged from the 
den with the P. porphyriacus gripping it strongly with its jaws 
on the right lateral aspect of its body, approximately 20% of its 
body length below the head. The T. carinatus tried to escape by 
crawling away, but the P. porphyriacus did not release the lock-
bite for approximately 30 sec. Following this interaction, the 
P. porphyriacus may have become aware of our presence, and 
released the T. carinatus. The T. carinatus proceeded to move 
away from the area to a protected den adjacent to the point 
of original observation. The duration of the interaction, from 
the first time point when we discovered the snakes, to the es-
cape of the T. carinatus, lasted 5 min. Because the T. carinatus 
sought refuge in a den, we were not able to observe whether 
it recovered from its bite and possible envenomation by the P. 
porphyriacus.

ROBERT PUSCHENDORF, School of Biological Sciences, Plymouth 
University, Plymouth PL4 8AA, UK (e-mail: robert.puschendorf@plymouth.
ac.uk); JAMIE VOYLES, Department of Biology, University of Nevada-Reno, 
Reno, Nevada 89557-0314, USA (e-mail: jvoyles@unr.edu). 

TROPIDOLAEMUS SUBANNULATUS (Northern Temple Pit 
Viper). MORPHOLOGY. Tropidolaemus subannulatus usually 
have a yellow-orange to red-orange iris. On 25 August 2015, a T. 
subannulatus was found at Brgy, San Roque, Bulusan, Sorsogon, 
Philippines, that had a white iris (Fig. 1A). To our knowledge, the 

only other record of a white iris in this species was an individual 
photographed in 2007 (Fig. 1B), that was supposedly from Luzon 
Island, Philippines (Gernot Vogel, pers. comm.). However, this 
individual had some black speckles on its iris. This iris coloration 
might represent a previously unreported form of sexual dimor-
phism, as the two individuals reported here were males, or just 
a form of mutation.

JAKE WILSON B. BINADAY, Matagbac, Tabaco City, Albay, Philippines; 
e-mail: jakewilsonbinaday@yahoo.com.

VIPERA ASPIS HUGYI (South-Italian Asp Viper). DIET. An 
adult male V. aspis hugyi (SVL = 453 mm, tail length = 48 mm) 
was caught on 19 April 2016 at 0953 h in a garrigue (40.07032°N, 
18.47199°E, WGS 84; elev. 103 m) 4 km NE of Santa Cesarea 
Terme, Lecce Province, southeastern Italy. When caught, the 
snake regurgitated a subadult Scolopendra cingulata (Mediter-
ranean Banded Centipede; total length = 55 mm). The centipede 
was preserved in the collections of the Natural History Museum 
of Salento. The diet of V. aspis hugyi is known to include rodents, 
lacertids, small birds, amphibians, and insects (Rotolo 1980. Ret-
tili di Puglia. Schena Editore, Fasano di Brindisi. 125 pp.; Basso 
and Calasso. 1991. I Rettili della Penisola Salentina. Edizioni del 
Grifo, Lecce. 63 pp.; Fattizzo 1996. Anfibi e Rettili della Penisola 
Salentina. Progetto Physis, Latiano. 126 pp.; Lo Valvo and Longo 
2001. Anfibi e Rettili in Sicilia. WWF Sezione Sicilia, Palermo. 85 
pp.; Nitti 2011. Rettili e Anfibi di Puglia. Grafiche Vito Radio Edi-
tore, Castellana Grotte. 157 pp.). Our observation represents the 
first record of predation on a centipede by this subspecies. We 
thank Antonio Durante (Calimera) for the identification of the 
centipede.

PIERO CARLINO, Museo di Storia Naturale del Salento, S.p. Calimera 
Borgagne km 1, 73021 Calimera, Italy (e-mail: piero.carlino@msns.it); 
THOMAS P. C. PAUWELS and OLIVIER S. G. PAUWELS, Département des 
Vertébrés Récents, Institut Royal des Sciences naturelles de Belgique, Rue 
Vautier 29, B-1000 Brussels, Belgium (e-mail: osgpauwels@yahoo.fr).

Fig. 1. Pseudechis porphyriacus attacking a Tropidechis carinatus in 
North Queensland, Australia.

Fig. 1. A) Tropidolaemus subannulatus with white iris from Brgy, San Roque, Bulusan, Sorsogon, Philippines; and B) T. subannulatus with a 
speckled-white iris from Luzon Island, Philippines. 
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