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CAUDATA — SALAMANDERS

ANDRIAS JAPONICUS (Japanese Giant Salamander). DIET. An-
drias japonicus is well known as one of the largest extant amphib-
ians. The species is a high-order predator in Japanese river eco-
systems and preys on a variety of invertebrates and vertebrates 
including mammals (Tochimoto 2002. Hyogo Biol. 12:134–139; 
Okada et al. 2008. Herpetol. Conserv. Biol. 3:192–202). At 1500 
h on 30 March 2014, a local person observed a giant salaman-
der regurgitating an embryo of a Sika Deer (Cervus nippon) in 
a small irrigation canal (width = 60–110 cm, depth = 10–20 cm) 
that originates from the Sayo River, in Sayo Town, Hyogo Prefec-
ture, Japan (35.04861°N, 134.37083°E, datum WGS84; elev. 135 m; 
Fig. 1). The giant salamander (total length = 830 mm) was found 
as it was starting to expel its meal. On the following day (1548 h 
on 31 March 2014), we visited the place and the giant salaman-
der was found to have again swallowed the deer embryo. How-
ever, as soon as we began measuring it, it started to regurgitate 
(Fig. 2), which took ca. 10 sec. to complete. The giant salaman-
der weighed 4650 g before regurgitating the embryo and 3550 g 
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Fig. 1. Irrigation canal, originating from the Sayo River, Hyogo Pre-
fecture, Japan. Arrow shows where the Japanese Giant Salamander 
was found.
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afterward. The embryo was 360 mm in length and weighed 1100 
g. After measurements, we injected a PIT tag into the left shoul-
der of the giant salamander and released it to the main stream of 
the Sayo River (35.05750°N, 134.36694°E, datum WGS84; elev. 145 
m). The embryo was probably discarded in the river by a hunter. 
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CRYPTOBRANCHUS ALLEGANIENSIS ALLEGANIENSIS (East-
ern Hellbender). LARVAL/ADULT ASSOCIATION. Hellbend-
ers are generally considered solitary animals with a single ani-
mal primarily found under one rock throughout most seasons 
(Smith 1907. Biol. Bull. 13:5–30; Nickerson and Mays 1973. The 

Hellbenders. Milwaukee Public Museum, Milwaukee, Wisconsin. 
106 pp.). However, during the breeding season more than one 
hellbender can be found under the same rock (Smith 1907, op. 
cit.; Bishop 1941. New York State Mus. Bull. 324:1–365; Peterson 
1988. Herpetol. Rev. 19:28–29). Further, the fact that hellbenders 
are cannibalistic is well known (Nickerson and Mays 1973, op. 
cit.; Groves and Williams 2014. Herpetol. Rev. 45:108–109) and 
might explain the rare instance of more than one hellbender un-
der the same rock when breeding season activities are not appar-
ent. Most reported occurrences of hellbenders sharing a single 
rock outside the breeding season generally refer to adults of un-
determined sizes and sexes (Smith 1907, op. cit.; Hillis and Bellis 
1971. J. Herpetol. 5:121–126; Nickerson and Mays 1973, op. cit.). 
Because few intraspecific associations of hellbenders of differing 
age classes have been reported, the following observations are 
of interest. In each case the specific locality is withheld due to 
conservation concerns.

On 13 March 2004 in the Hiwassee River drainage, Union Co., 
Georgia, USA, we encountered an adult male C. a. alleganiensis 
(total length = 37.5 cm) under a rock (c. 0.5 x 0.5 m) with four 
conspecific larvae. The average total length of the larvae was 
3.93 cm (range: 3.8–4.0 cm), and all larvae had noticeable yolk 
sacs, external gills, well-developed forelimbs, and small hind 
limbs. Based upon records of oviposition and nest guarding 
behavior occurring in September at this site (Jensen et al. 2004. 
Herpetol. Rev. 35:156), and given a 60–80 day incubation period 
(Hulse et al. 2001. Amphibians and Reptiles of Pennsylvania 
and the Northeast. Cornell University Press, New York. 419 pp.), 
it is possible these larvae hatched rather late in the season, 
within two–three weeks of this observation. However, little is 
known about embryonic development in the wild and what 
environmental factors affect development over winter.

On 29 June 2010 in the French Broad River drainage, 
Transylvania Co., North Carolina, USA, we collected an adult 
male C a. alleganiensis (total length = 42 cm) from under a 
large, flat rock measuring 1.2 x 1.2 m. Shortly after collecting the 
adult male, a small, gilled larval hellbender (total length = c. 5 
cm) was observed walking and swimming from under the same 
rock. This rock was in run habitat with 0.5 m water depth and 
approximately 50–60 m from a large pool at the base of a small 
waterfall. The larva did not appear to be stressed or injured. 
After emerging from under the rock, the larva circled and walked 
back under it in the same area that the adult male returned to 
upon release. We were unable to capture this larva for processing 
before it re-entered the large rock.

In a final example, on 08 August 2012 in the Hiwassee River 
drainage, Cherokee Co., North Carolina, USA, we collected an 
adult male C. a. alleganiensis (total length = 37 cm) from under a 
large, flat rock measuring 1.2 x 2.1 m in size. During the capture, 
a gilled larva (total length = 7 cm) was swept into a net positioned 
on the downstream side of the rock. We noticed no injuries on 
the larva during processing. The rock was in run habitat with 0.3 
m water depth and in a river section with bedrock and sand as 
the predominant substrate. After processing, both the adult male 
and the gilled larva were placed at the downstream entrance 
to the capture rock, where they both crawled back under and 
remained.

Although we cannot determine how long the larvae from each 
observation occupied the same rocks as the adult males, it is 
possible that the larvae were remaining young from the previous 
season’s brood and were still being protected under their natal 
rocks by the adult males.  The size of the larvae suggests that they 

Fig. 2. An adult Japanese Giant Salamander (Andrias japonicus) re-
gurgitating the embryo of a Sika Deer (A and B) and finally expelling 
it (C), on a handmade scale.
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were less than one year of age (Bishop 1941, op. cit.; Nickerson 
and Mays 1973, op. cit.), which supports this hypothesis. 
Another possibility is that shelter rocks had separate cavities or 
compartments within that provided the larvae refuge from being 
in direct contact with the adults and were thus able to avoid 
being cannibalized. A third alternative that must be considered 
is that the larvae observed in the latter two observations may 
have entered the rocks of the adult males opportunistically 
immediately prior to our surveys. The hellbender populations 
at our three localities are robust and appear to be stable which 
could increase the chance of larval/adult associations.

We thank Shem Unger for encouraging us to report these 
observations.

JOHN D. GROVES, North Carolina Zoological Park, 4401 Zoo Parkway, 
Asheboro, North Carolina 27205, USA (e-mail: johngroves2005@yahoo.
com); LORI A. WILLIAMS, North Carolina Wildlife Resources Commission, 
177 Mountain Laurel Lane, Fletcher, North Carolina 28732, USA (e-mail: lori.
williams@ncwildlife.org); SEAN P. GRAHAM, Sul Ross State University, De-
partment of Biology, Geology, and Physical Sciences, Alpine, Texas 79832, 
USA (e-mail: sean.graham@sulross.edu).

PLETHODON CINEREUS (Eastern Red-backed Salamander). 
MOVEMENT. Lungless salamanders (family Plethodontidae) 
are relatively sedentary and are presumed to have limited dis-
persal ability (Marsh et al. 2004. Ecology 85:3396–3405). Site fi-
delity in Plethodontidae is high, and individuals displaced 90 m 
return to home territories (Kleeberger and Werner 1982. Copeia 
1982:409–415). Individuals defend territories (Jaeger et al. 1982. 
Anim. Behav. 30:490–496) and female home ranges have been es-
timated to be 24.34 m2 (Kleeberger and Werner 1982, op. cit.). Fe-
males may seek out suitable subsurface habitat to oviposit eggs, 
yet little is known about their maximum movement distances 
(Petranka 1998. Salamanders of the United States and Canada. 
Smithsonian Institution Press, Washington. 587 pp.). 

On 18 September 2014, a female P. cinereus (lead back 
morphotype; SVL = 44.68 mm; 0.89 g) was found under a 
coverboard during a standard sampling event and uniquely 
marked using visual implant elastomer at the S.O. Conte 
Anadromous Fish Research Center, Massachusetts, USA 
(42.59280°N, 72.58070°W, datum WGS84; elev. 74 m). This 
individual was subsequently recaptured at ~1500 h on 8 October 
2014 under a coverboard within 3 m of the original capture 
location and then again ~1430 h on 16 October 2014 under a 
log, within the same forest patch, though in a 50 x 150 m area 
adjacent to the original study area. Because we found the marked 
salamander while collecting multiple individuals for a laboratory 
study, the exact recapture location of the marked individual is 
not known. However, the distance between the 8 October capture 
location and the nearest edge of the 16 October search area (i.e. 50 
x 150 m) was 143 m, indicating a minimum movement distance. 
As far as we are aware, this is the longest recorded movement 
for P. cinereus by more than 53 m (Kleeberger and Werner 1982, 
op. cit.). This finding followed a rain event of 1.63 cm within 24 h 
and the second largest sustained rain event during October. The 
movement we observed may have been due to disturbance from 
handling and marking, although this was minimized in the field.

SEAN C. STERRETT (e-mail: seansterrett@gmail.com), ADRIANNE B. 
BRAND, WILLIAM R. FIELDS, RACHEL A. KATZ, EVAN H. CAMPBELL 
GRANT, United States Geological Survey, Northeast Amphibian Research 
and Monitoring Initiative, Patuxent Wildlife Research Center, SO Conte 
Anadromous Fish Research Laboratory, One Migratory Way, Turners Falls, 
Massachusetts 01376, USA.

PLETHODON HUBRICHTI (Peaks of Otter Salamander). BE-
HAVIOR. On 13 September 2014, while examining a site lo-
cated near Onion Mountain, Bedford Co., Virginia, USA, where 
Plethodon hubrichti and P. cinereus are sympatric, we discovered 
a P. hubrichti (SVL ca. 48 mm) biting a P. cinereus (SVL ca. 30 mm) 
beneath a rock on the forest floor (Fig. 1). The P. cinereus vis-
ibly struggled during our observation with no noticeable effect 
on the P. hubrichti. The P. hubrichti appeared to have complete 
physical dominance over the P. cinereus. After a couple of min-
utes of observation, the P. hubrichti released its grasp and both 
salamanders retreated to the leaf litter. Both salamanders ap-
peared to be unharmed.

Interference competition with P. cinereus, including agonistic 
behavior and territoriality, is thought to be a factor influencing 
the range boundaries of several Plethodontid species, including 
P. hubrichti (Arif et al. 2007. Evol. Ecol. Res. 9:843–854). The range 
of P. hubrichti is limited to a 19-km length of the Blue Ridge 
Mountains in Virginia and it is sympatric with the wide-ranging P. 
cinereus along the edge of its range (Petranka 1998. Salamanders 
of the United States and Canada. Smithsonian Institution Press, 
Washington, DC. 587 pp.). Aggressive behaviors, such as lunging 
and biting, have been documented between P. hubrichti and 
P. cinereus; however, most behavior studies take place in the 
laboratory and these behaviors are rarely observed in the field. 
Although there is no dietary evidence that suggests P. hubrichti 
regularly consumes other salamanders (Arif et al. 2007, op. cit.) 
the size difference between the observed individuals suggests 
that the P. hubrichti was capable of swallowing the P. cinereus.

ANDREW KNIOWSKI, Department of Fish and Wildlife Conservation, 
Virginia Tech, Blacksburg, Virginia 24061, USA (e-mail: kniowski@vt.edu); 
RENÉE PIETSCH, Department of Biological Sciences, Virginia Tech, Blacks-
burg, Virginia 24061, USA.

TRITURUS MACEDONICUS (Macedonian Crested Newt). TAIL 
AUTOTOMY. Tail autotomy is one of many anti-predator adapta-
tions and is particularly common in lizards (e.g., Arnold 1988. In 
Gans and Huey [eds.], Biology of the Reptilia, Vol. 16, pp. 253–273 
Alan R. Liss, New York; Bateman and Fleming 2009. J. Zool. 277:1–
14). The tail plays an important role in defensive behavior in 
salamanders: it may be elevated, undulated, and wagged or con-
voluted, and autotomized (Brodie 1977. Copeia 1977:523–535; 
Jablonski and Balej 2014. Herpetol. Rev. 45:302–303). However, 
tail loss can result in loss of fitness as many animals, including 

Fig. 1. Plethodon hubrichti biting a smaller P. cinereus.
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salamanders, use the tail to store energy as fat (Arnold 1988, 
op. cit.; Maginnis 2006. Behav. Ecol. 17:857–872; Bateman and 
Fleming 2009, op. cit.). Regeneration of the tail may require an 
increase in feeding rate and diversion of energy from growth or 
other life processes (Maginnis 2006, op. cit.; Marvin 2013. J. Her-
petol. 47:174–178). Tail loss may also affect behavior, reproduc-
tion, and movement (e.g., swimming, running, and diving; Fox 
and McCoy 2000. Oecologia 122:327–334; Maginnis 2006, op. cit.; 
Marvin 2010. Copeia 2010:468–474; Marvin 2013, op. cit.). Cases 
of caudal autotomy in caudate amphibians are not usual; it is 
well established in salamanders of the family Plethodontidae, 
which occasionally can shed the end of their tails (e.g., Brodie 
1977, op. cit.; Ducey et al. 1993. Biotropica 25:244–349; Romano 
et al. 2010. Acta Herpetol. 5:199–205). 

Triturus macedonicus is an endemic and widespread species 
in western parts of the Balkans (Wielstra et al. 2014. Amphibia-
Reptilia 35:376–381). On 4 October 2013, during fieldwork 
carried out in Albania, we discovered a population (approx. 20 
individuals) of this species inhabiting a mountain waterhole 
in the Korab Mountains (41.6823°N, 20.5210°E, datum WGS84; 
elev. 1776 m). Several specimens were caught for photography 
and other documentation. Tail loss was recorded in one adult 
male during handling. The newt, after twisting movements of 
the tail, lost approximately 30 mm of the distal portion of its 
tail, accompanied with a small volume of blood. The discarded 
part of the tail then undulated approximately for 120 seconds. In 
other specimens of the same population regenerated tails were 
not observed. Several specimens (including the adult male) had 
old injuries on their tails. This observation was photographed 
and filmed (video available at: http://www.balcanica.info/video/
Triturus_macedonicus_Albania_autotomy_131004.avi). 

To our knowledge, this is the first observation of voluntary 
tail loss in the genus Triturus. However, we suggest that future 
research on skeletal morphology in crested newts is necessary. 

ZDENĚK MAČÁT, Department of Ecology and Environmental Sci-
ences, Palacký University, Šlechtitelů 11, 78371, Olomouc, Czech Repub-
lic (e-mail: zdenek.macat@gmail.com); EDVÁRD MIZSEI, Department of 
Evolutionary Zoology and Human Biology, University of Debrecen, H-4010 
Debrecen, P.O. Box 3, Hungary (e-mail: edvardmizsei@gmail.com); DANIEL 
JABLONSKI, Department of Zoology, Comenius University in Bratislava, 
Mlynská dolina B-1, 842 15, Bratislava, Slovakia (e-mail: daniel.jablonski@
balcanica.cz).

ANURA — FROGS

AMEEREGA TRIVITTATA (Three-striped Poison-dart Frog). 
MALE SIZE AND REPRODUCTIVE SUCCESS. Male Ameerega 
trivittata exhibit parental care by transporting tadpoles on their 
dorsum (Fig. 1) from their initial oviposition sites under leaves 
or palm sheaths to larger sources of standing water where they 
complete their development (Roithmair 1994. Copeia 1994:107–
115). Males generally transport the entire brood in a single 
trip when tadpoles reach approximately 18 days of age (Roith-
mair 1994, op. cit.). Male body size has been used as a measure 
of mate quality in anurans. For example, larger males may be 
able to mate with larger and more fecund females (Bowcock et 
al. 2013. Current Zool. 59:747–753) or transport more tadpoles 
(Ringler et al. 2013. Front. Zool. 10:67). In dendrobatid species, 
where males transport their young, one measure of reproductive 
success is the number of tadpoles a male carries. Here we test the 
hypothesis that the number of tadpoles transported is positively 
correlated with male size. 

This study was conducted 28 May 2013–03 June 2013 in 
Brownsberg Nature Park in the Republic of Suriname (4.94799°N, 
55.18271°W; datum WGS 84). Twenty-three male A. trivittata 
carrying tadpoles were captured by hand or handheld net as 
they approached tadpole deposition sites. Deposition sites 
were water-filled puddles ranging from 3–15 m in the middle of 
a dirt road surrounded by forest vegetation. We measured SUL 
of each male to the nearest 0.01 mm using calipers, counted the 
number of tadpoles present using a 10x magnifying lens, and 
then released the male with his tadpoles at their point of capture. 
To statistically assess the relationship between the number of 
tadpoles transported and male SUL, we used Pearson product 
movement correlation (Minitab 16 statistical software, Minitab 
Inc., State College, Pennsylvania). Male SUL ranged from 33.1 to 
38.9 mm (mean = 35.7 mm, SD = 1.61). The number of tadpoles 
transported ranged from 3–28 (mean = 17.6, SD = 7.15). We found 
a significant positive correlation between the number of tadpoles 
transported and male SUL (N = 23; p < 0.003; r = 0.60; Fig. 2). In 
contrast, the number of tadpoles transported was not correlated 
with male size in male A. trivittata in Peru (Roithmair 1994, 
op. cit.). This lack of relationship may simply be due to limited 

Fig. 1. Male Ameerega trivittata transporting tadpoles to a large pud-
dle in Brownsberg Nature Park, Republic of Suriname.

Fig. 2. Correlation between the number of tadpoles transported and 
male snout–urostlyle length in Ameerega trivittata at Brownsberg 
Nature Park, Republic of Suriname. 



Herpetological Review 46(1), 2015

NATURAL HISTORY NOTES     73

sample size (N = 8 versus N = 23 in the current study) or it may 
represent population differences in female choice, paternal care, 
clutch size, or predation of eggs or tadpoles before transport. 
Further research may elucidate whether factors involving female 
choice or paternal care result in the positive relationship between 
tadpole numbers and male size. 

We thank Paul Ouboter for his help and suggestion of a field 
site, Robby Dragman for his assistance in coordinating field 
and lodging logistics, and Tom Mathies and Paul Kaseloo for 
providing valuable suggestions on the manuscript. Funding was 
provided by a National Science Foundation HBCU-UP (USA) 
grant to C. d’Orgeix. 
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ANAXYRUS WOODHOUSII (Woodhouse’s Toad). NECROPHIL-
IA. Necrophilia has been reported previously for amphibians 
(e.g., Meshaka 1996. Florida Sci. 59:74–75; Bettaso et al. 2008. 
Herpetol. Rev. 39:462; Sinovas 2009. Herpetol. Rev. 40:199; Over-
vides and Zaidan 2013. Herpetol. Rev. 44:655–656), but these re-
ports documented only the discovery of amplexed pair(s). Here-
in I report persistence of a male Anaxyrus woodhousii amplexing 
a deceased anuran.

At 1525 h on 10 May 2014 one of us (JCJ) observed a male A. 
woodhousii in axillary amplexus with a dead, bloated toad (Fig. 
1) at an abandoned slate mine pool at the Ouachita Mountains 
Biological Station, Arizona, USA (34.45811°N, 93.99894°W, datum 
WGS84; elev. 488 m). At 1330 h the following day (11 May 2014) 
the pair was under a partially submerged stem at the southwest 
corner of pool, approximately 2.5 m from the original location. 
The male A. woodhousii moved its left hind leg, apparently 
to maintain an upright position as the carcass seemed to be 
tilting; the wind created a small clockwise current in the pool. At 
1400 h the following day (12 May 2014), the pair was still in the 
southwest corner of the pool; the male toad was still moving its 
legs. JCJ was unable to locate the pair on 13 May 2014; there had 
been 56 mm rain overnight. On 14 May 2014, JCJ discovered the 
intact, upside down, carcass of the female toad; LMH confirmed 
the amplexed individual as a female A. woodhousii. 

Bull (2000. Behav. Process. 51:7–20) reported that a male 
Tiliqua rugosa (Sleepy Lizard) courted a dead female conspecific 
for two days. The toads reported here were in amplexus for at 

least 45 h. It is unclear when the toads initially amplexed; the 
first rain of the month (73.66 mm), which filled the pool, was on 
9 May 2014.

JO-ANN C. JENNIER, Ouachita Mountains Biological Station, 281 Polk 
Road 615, Mena, Arizona 71953, USA (e-mail: jjennier@msn.com); LAU-
RENCE M. HARDY, Museum of Life Sciences, Louisiana State University at 
Shreveport, 1 University Place, Shreveport, Louisiana 71118, USA.

CROSSODACTYLUS GAUDICHAUDII. PREDATION. Anuran 
larvae are an important component of the food web in aquatic 
ecosystems. Most tadpoles feed on algae, detritus and/or other 
animals (Altig et al. 2007. Freshwater Biol. 52:386–395), and in-
corporated nutrients are transferred to the next trophic level 
when they are consumed by fish and macro-invertebrate preda-
tors. Crabs are one of the most important invertebrate preda-
tors of anurans, preying on both adults and larvae (Wells 2007. 
The Ecology and Behavior of Amphibians. University of Chicago 
Press, Chicago, Illinois. 1400 pp.; Pyke et al. 2013. Herpetol. Notes 
6:195–199). However, there is a lack of information about preda-
tion on tadpoles by macro-detritivores in Atlantic Forest streams. 
Here, we report a common freshwater crab species from the At-
lantic rainforest feeding on a tadpole in a permanent water body 
habitat.

At 2230 h on 22 January 2014, during visual encounter 
surveys near the Cachoeira das Almas waterfall (22.948855°S, 
43.286212°W, datum WGS84; elev. 561 m), in Tijuca National Park 
(a remnant of the Atlantic Forest Biome), Rio de Janeiro, Brazil, 
we found a Trichodactylus petropolitanus (Freshwater Crab) 
feeding on a tadpole of Crossodactylus gaudichaudii (Fig. 1). 
They were found upon a rock in the stream, close to the water. 
The tadpole was already partially eaten, so we are unable to 
describe the predation event, or determine whether the tadpole 
was alive at the time of predation. However, considering the fresh 
appearance of its flesh it did not appear to be in decomposition. 
The T. petropolitanus hid itself due to our presence, and did 
not release the tadpole. Crabs have been reported preying on 
Crossodactylus schmidti (Caldart et al. 2011. North-West J. Zool. 
7:342–345). With this finding, we add an additional example of 

Fig. 1. Anaxyrus woodhousii amplexing a deceased partner on 10 
May 2014.  

Fig. 1. Trichodactylus petropolitanus feeding on a tadpole of 
Crossodactylus gaudichaudii.
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the link in the complex trophic chain in Atlantic Forest streams, 
where tadpoles are a food resource for freshwater crabs.

TATIANA MOTTA-TAVARES (e-mail: tmottatavares@gmail.com), 
PAULO NOGUEIRA-COSTA, ARICIA DE OLIVEIRA MACHADO, Pro-
grama de Pós-Gradu ação em Ecologia e Evolução, Universidade do Estado 
do Rio de Janeiro, Pavilhão Haroldo Lisboa da Cunha, Sala 220, Rua São 
Francisco Xavier, 524, Maracanã, 20550-013, Rio de Janeiro, Rio de Janeiro 
State, Brazil; JORGE ANTÔNIO LOURENÇO PONTES, Programa de Pós-
Graduação em Ensino, Ambiente e Sociedade, Departamento de Ciências, 
Universidade do Estado do Rio de Janeiro, Rua Dr. Francisco Portela, 1470, 
Patronato, 24435-005, Rio de Janeiro, Rio de Janeiro State, Brazil; and CAR-
LOS FREDERICO DUARTE ROCHA, Programa de Pós-Gradu ação em Eco-
logia e Evolução, Universidade do Estado do Rio de Janeiro, Pavilhão Har-
oldo Lisboa da Cunha, Sala 224, Rua São Francisco Xavier, 524, Maracanã, 
20550-013, Rio de Janeiro, Rio de Janeiro State, Brazil.

DENDROBATES AURATUS (Green and Black Dart-poison Frog). 
TADPOLE DEPOSITION SITE. Artificial structures can pro-
vide valuable rearing habitat for amphibians. Many frogs use 
both natural and artificial structures for breeding and parental 
care. However, little information exists regarding the use and 
characteristics of larger artificial structures for dendrobatids. 

Dendrobates auratus is widely distributed across Panama (Dunn 
1941. Copeia 1941:88–93). Males of this species practice parental 
care by tending and actively transporting larvae in response to 
changing water conditions or rainfall (Wells 1978. Herpetologica 
34:148–155). Here I report on the use of an artificial structure for 
tadpole deposition by D. auratus.  

On 21 August 2014, I observed an adult male D. auratus (SVL 
= ca. 32 mm) with two larvae (Gosner stage 26–30) on its back 
(Fig. 1A). The adult frog was moving and depositing larvae in 
an artificial concrete structure (Fig. 1B) at a private residence 
surrounded by secondary forest and small forest patches in 
Chiriquí province, Panama (8.202724°N, 82.196791°W, datum 
WGS84; elev. 31 m). The structure measured 36.8 cm by 8.2 m and 
was filled with leaf litter with a water depth of 7.1 cm from recent 
rainfall. I observed seven D. auratus tadpoles within the artificial 
structure. This observation of frogs using larger than usual 
deposition sites provides information for future management 
of dendrobatid frogs as an alternative to previously described 
smaller artificial phytotelmata and tadpole rearing cups attached 
to tree trunks, which have proven successful as artificial breeding 
sites (Brown et al. 2009. Anim. Behav. 77:547–554; Stynoski 2009. 
Anim. Behav. 78:1351–1356). 

Thanks to Nicholas L. Unger for helping record data.
SHEM D. UNGER, Savannah River Ecology Laboratory, University of 

Georgia, Aiken, South Carolina 29802, USA; e-mail: unger@srel.uga.edu.

LEPTODACTYLUS VASTUS (Northeastern Pepper Frog). CAN-
NIBALISM. Leptodactylus vastus (recently separated from Lep-
todactylus labyrinthicus) occurs in northeastern Brazil, primar-
ily in Caatinga and adjacent Cerrado habitat (Heyer 2005. Arq. 
Zool. 37:269–348). Conspecific predation events are reported 
for a few anuran species, usually among large species (Toledo 
et al 2007. J. Zool. 271:170–177). Here we report a cannibalism 
event of L. vastus. At 0900 h on 25 May 2014 at Reserva Sapir-
anga, municipality of Mata de São João, state of Bahia, Brazil 
(12.570645°S, 38.045959°W, datum WGS84; elev. 18 m) we ob-
served a large adult L. vastus in the leaf litter near a pond at the 
edge of a river (Rio Pojuca). It had the partially ingested left leg 
of a younger L. vastus in its mouth (Fig. 1). The prey was alive but 
already had most of its thigh eaten. The predator remained still 
until we tried to capture it; it then fled into the river holding its 

Fig. 1. A) Dendrobates auratus adult male with tadpoles; B) view of 
the artificial structure used for parental care in Chiriquí province, 
Panama.

Fig. 1. Adult Leptodactylus vastus holding and injuring the left leg of 
a younger conspecific.



Herpetological Review 46(1), 2015

NATURAL HISTORY NOTES     75

prey in its mouth. Leptodactylus vastus has preyed on other ver-
tebrates such as bats (Gouveia et al. 2009. Herpetol. Rev. 40:210) 
and snakes (Ferreira et al. 2012. Herpetol. Rev. 43:147); however, 
this is the first report of adult cannibalism in this species. Canni-
balism has been observed in tadpoles of L. labyrinthicus (Silva et 
al. 2005. J. Nat. Hist. 39: 555–556); under current taxonomy that 
observation may now be assigned to L. vastus. 

This observation occurred during a field survey under 
ICMBio/SISBIO permit Nº 23355-2.

FRANCISCO PÉRICLES BRANCO BAHIENSE GUIMARÃES, Univer-
sidade Católica do Salvador, Centro de Ecologia e Conservação Animal – 
ECOA, Avenida Prof. Pinto de Aguiar, 2589, CEP 41740-090, Pituaçu, Salva-
dor, BA, Brazil (e-mail: bahiense.f.p.b.g@gmail.com); RICARDO MARQUES, 
Universidade Estadual de Santa Cruz – UESC, Campus Soane Nazaré de 
Andrade, km 16 Rodovia Ilhéus-Itabuna, Ilhéus, Bahia, Brazil (e-mail: rcd-
marquess@gmail.com); MOACIR SANTOS TINÔCO, Programa de Pós-
Graduação - Planejamento Ambiental– ECOA-UCSAL; The University of 
Kent, Canterbury – DICE, Marlowe Building, Kent, CT2 7NZ (e-mail: mo-
acirtinoco@gmail.com).

LEPTODACTYLUS VASTUS (Northeastern Pepper Frog). DIET. 
Leptodactylus vastus is a large terrestrial, nocturnal leptodactylid 
found in northeastern Brazil (Roberto et al. 2012. Biota Neotrop. 
13:320–330); it belongs to the pentadactylus group and was re-
cently split from L. labyrinthicus (Heyer 2005. Arq. Zool. 37:269–
348). In the current work, we present occurrence of predation 
of Physalaemus albifrons (Bahia Dwarf Frog) by L. vastus. Five 
specimens of L. vastus (all males; mean SVL = 10.8 ± SD 1.3 cm; 
range = 9.1–12.6 cm) were collected in the municipality Aiuaba at 
the Ecological Station of Aiuaba, Brazil (6.573476°S, 40.123564°W, 
datum SAD69; elev. 466 m) on 27 March 2011 and examined. A 
total of seven specimens of P. albifrons (mean SVL = 2.3 ± SD 0.5 
cm; range = 2.1–3.4 cm) were recovered: two in the stomach of 
one L. vastus and five in another. Voucher specimens were de-
posited in the herpetological collection of the Universidade 
Regional do Cariri–URCA-H (LZ 1309 and LZ 1320 for L. vastus 
and P. albifrons, respectively). Physalaemus albifrons is a small 
anuran, found in northeastern Brazil (Roberto et al. 2012. Biota 
Neotrop. 13:320–330). To our knowledge, this is the first time P. 
albifrons has been documented in the diet of L. vastus. 

We thank Igor Roberto Joventino for identifying the 
Physalaemus albifrons and CAPES for the scholarship granted to 
DAT, AAMT, and SCR. FUNCAP provided a scholarship to JKR and 
CNPq provided a schorlaship to SCR. ICMBio granted permission 
to collect under license SISBIO (System Authorization and 
Information on Biodiversity, No. 27542-2, process no. 96683918).

DIÊGO ALVES TELES (e-mail: diegoateles@gmail.com), JENNIFER 
KATIA RODRIGUES, ADONIAS APHOENA MARTINS TEIXEIRA, Pro-
grama de Pós-Graduação em Bioprospecção Molecular; Universidade Re-
gional do Cariri-URCA; Rua Cel. Antonio Luiz, s/n, Bairro-Pimenta, Crato-CE; 
SAMUEL CARDOZO RIBEIRO, Programa de Pós-Graduação em Ciências 
Biológicas (Zoologia), Laboratório/Coleção de Herpetologia, Universidade 
Federal da Paraíba – UFPB , Cidade Universitária, Campus I, CEP 58059-900, 
João Pessoa, PB, Brazil.

ODONTOPHRYNUS MAISUMA. ATTEMPTED PREDATION. 
Odontophrynus maisuma is a recently described fossorial frog 
restricted to coastal areas of Uruguay and southern Brazil (Ros-
set 2008. J. Herpetol. 42:134–144). Some information has been 
published on its ecology, but data on its predators are lacking. 
During a herpetological survey of a grassland area associated 
with coastal sand dunes in the municipality of Rio Grande, Rio 

Grande do Sul, Brazil (32.2175°S, 52.2222°W, datum WGS84; elev. 
3 m), we observed a xenodontine snake Lygophis anomalus at-
tempting predation on O. maisuma. At 1120 h on 17 September 
2014, we observed an adult female L. anomalus (total length = 55 
cm) in grassland with its head burrowed in the ground. The snake 
was attempting to pull the frog from its burrow, and loops of the 
snake’s body were braced against the grass for leverage. During 
photography of the event, we disturbed the snake, which imme-
diately released the frog and began to tongue flick rapidly. The 
frog had inflated its body and was injured on the right portion of 
its head (Fig. 1). After 10 min. the snake fled, leaving the frog at 
the burrow entrance. The frog remained inflated for around one 
minute then retreated to its burrow.

Lygophis anomalus feeds on a variety of vertebrates, primarily 
anurans (Panzera and Maneyro 2014. South Am. J. Herpetol. 9:75–
82). Panzera and Maneyro (2014, op. cit.) found representatives 
of six anuran families as prey; however, this is the first report 
of O. maisuma. Both L. anomalus and O. maisuma inhabit 
wet environments and open grasslands and their distribution 
overlaps in coastal zones of Uruguay and southern Brazil. Thus, 
we suggest that predation of O. maisuma by L. anomalus may be 
a frequent occurrence in these areas.

LEONARDO FELIPE BAIROS MOREIRA (e-mail: leonardobm@gmail.
com), and NATÁLIA PALUDO SMANIOTTO, Universidade do Vale do Rio 
dos Sinos, Av. Unisinos, 950, São Leopoldo, Rio Grande do Sul, Brazil.

OSTEOPILUS SEPTENTRIONALIS (Cuban Treefrog). 
CANNIBALISM. Osteopilus septentrionalis is an invasive exotic 
anuran in southwest Florida. The rate at which O. septentrionalis 
has spread across the South Florida landscape and the possible 
impacts it is having to native treefrogs has been studied with 
little hope given to any potential control. It has been suggested 
that one of the major characteristics allowing their spread is 
a generalized adult diet and the propensity of their tadpoles 
to employ cannibalism (Babbitt et al. 2000. Copeia 2000:469–
474). At 0900 h on 11 October 2014, we witnessed an adult O. 
septentrionalis cannibalizing a juvenile (Fig. 1) in the vegetation 
near the parking lot of the CREW Marsh Hiking Trails, Collier Co., 
Florida, USA (26.492096°N, 81.534240°W; datum WGS84). Post-
metamorphic cannibalism in this species is often written about 
in non-scientific literature and species accounts with no evidence 
presented to substantiate the claims (Johnson 2013. The Cuban 

Fig. 1. Adult Odontophrynus maisuma and Lygophis anomalus fol-
lowing predation attempt.
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Treefrog (Osteopilus septentrionalis) in Florida. http://edis.ifas.
ufl.edu/pdffiles/UW/UW25900.pdf; 8 December 2014). In fact, 
most use the word “cannibalism” to mean that they eat other frogs 
rather than conspecifics (http://allaboutfrogs.org/info/species/
cuban.html; 8 December 2014). We fully expect that others have 
observed similar behaviors as our own in this species. And in 
fact, it has been demonstrated in lab experiments (Wyatt and 
Forys 2004. Southeast. Nat. 3:695–700). However, definitive proof 
of post-metamorphic cannibalism has not been scientifically 
documented in wild populations of O. septentrionalis, which 
is the purpose of this note. Future research should be done to 
determine if this was an isolated event, a common opportunistic 
event with little impact at the population level, or if it is a density-
dependent prey-switching behavior that represents a new self-
regulation system within this invasive population.

JOHN E. HERMAN (e-mail: jherman@fgcu.edu), ALEXANDRA BEN-
TON, and IVETTE NIKOL IRIZARRY, Department of Biological Sciences, 
Florida Gulf Coast University, 10501 FGCU Boulevard South, Fort Myers, 
Florida 33965, USA. 

PELOBATES FUSCUS (Common Spadefoot). REPRODUCTIVE 
BEHAVIOR. Calling in immature amphibian specimens has been 
observed in several European anurans, including Pelobates fuscus. 
Calling in P. fuscus has been observed in pre-adults (SVL = 33–37 
mm; Müller 1984. Salamandra 20:121–142). Males generally reach 
sexual maturity at the age of two and females at the age of three 
years (Wiener 1997. In Hödl et al. [eds.], Populationsbiologie von 
Amphibien: Eine Langzeitstudie auf der Wiener Donauinsel, pp. 
165–181. Stapfia 51). As they mature, male P. fuscus develop oval 
glands on the dorsal surface of the front legs which can appear 
nine months after metamorphosis (SVL = 37.3–40.4 mm; mass 
= 5–10 g; Nöllert 1990. Die Knoblauchkröte. A. Ziemsen Verlag, 
Wittenberg Lutherstadt. 144 pp.). What is notable in P. fuscus is 
that the females also emit vocalizations (Seglie et al. 2013. Bull. 
Soc. Herpetol. Fr. 145–146:61–72). Here we describe calling 
activity and the forming of a lumbar amplexus in captive post-
metamorphic P. fuscus.  

On 20 April 2012 small portions (8–10 cm) of eleven P. fuscus 
egg strings were collected from Valthe population in Drenthe 
province, the Netherlands (52.505747°N, 6.525512°E; datum 
WGS84) and the subsequent larvae were reared as part of a 
reintroduction program. The majority of larvae were released 
into the wild prior to metamorphosis. Some specimens were 

retained for educational purposes. Metamorphosis occurred at 
approximately eleven weeks of age after which they were kept 
terrestrially in groups of up to five animals in small terraria (30 
x 38 x 25 cm) with a sandy soil substrate taken from their natural 
habitat. Invertebrates such as Acheta domesticus, Alphitobius 
laevigatus, and Lumbricus terrestris were offered twice a week 
and water was permanently available in a small bowl. After being 
kept in these terraria for two weeks, two individuals (SVL = 28 
and 30 mm; mass = 3.0 g and 3.2 g) were placed in shallow water 
(approx. 4 cm deep) from 21–29 July 2012. Oval glands were 
absent in these specimens so sex determination was impossible. 
From 24 July 2012 on, calling activity was observed sporadically 
on a daily basis. During the only three visual observations, calling 
took place at the water surface; it is unknown if it also occurred 
in a submerged position, a behavior that P. fuscus normally 
exhibits. Calling was always brief and only observed during the 
day, mainly between 1000 h and 1700 h. The sound differed from 
that of adults in duration and pitch but was not recorded and it 
proved impossible to discern whether both specimens exhibited 
this behavior. On 27 July 2012, at 1500 h, two longer lasting calling 
periods were observed. A visual checkup showed the juveniles 
had formed a lumbar amplexus which lasted approximately 
28 minutes. Our case further demonstrates that calling and 
the formation of lumbar amplexus can be observed in post-
metamorphic P. fuscus only two weeks post-metamorphosis; 
thus prior to their first hibernation. 

We thank A. Nöllert for reviewing a draft of this 
correspondence.

RICHARD P. J. H. STRUIJK (e-mail: r.struijk@ravon.nl), WILBERT BOS-
MAN, Reptile, Amphibian & Fish Conservation Netherlands, Natuurplaza, 
Toernooiveld 1, 6525 ED Nijmegen, the Netherlands; WARREN SPENCER, 
Artis Royal Zoo, Plantage Kerklaan 38-40, 1000 HD Amsterdam, the Neth-
erlands.

PELOBATES SYRIACUS (Syrian Spadefoot). CANNIBALISM. 
Cannibalism has been observed in early life history stages of 
many amphibian species (Babbitt and Meshaka 2000. Copeia 
2000:469–474; Pfennig and Murphy 2000. Evolution 54:1738–
1749; Vera Candioti 2005. Acta Zool. 86:1–11); however, less is 
known about cannibalism in the terrestrial phase of the anuran 
life cycle. Herein we report cannibalism in a Pelobates syriacus . 
On 12 July 2013 we witnessed an adult male P. syriacus (SVL = 

Fig. 1. Adult Osteopilus septentrionalis cannibalizing a juvenile. 

Fig. 1. Adult male Pelobates syriacus attempting to ingest a conspe-
cific juvenile.
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66.2 mm, 35.9 g) trying to swallow a juvenile of the same species 
(SVL = 37.4 mm, 7.0 g; Fig. 1); while we were taking pictures the 
adult regurgitated its prey, which seemed to be unharmed, and 
we were able to measure them both. The observation was made 
in the southern part of the Danube Delta Biosphere Reserve 
(Constan→a Co., Romania), on a natural levee (Grindul Lupilor) 
separating Lakes Zmeica and Sinoe (44.620194°N, 28.812306°E, 
WGS84; elev. -2 m). After the mass land migration of newly meta-
morphosed spadefoots on 18–20 June 2013, a high density of ju-
veniles was recorded at the site (up to 8800 juveniles/ha, unpubl. 
data). As far as we are aware, our observation is the first record of 
cannibalism for this species.

This observation is part of our study on Pelobates species 
supported by the Romanian National Authority for Scientific 
Research, CNCS-UEFISCDI grant, project number PN-II-ID-
PCE-2011-3-0173.

DIANA SZÉKELY (e-mail: diana@butanescu.com), PAUL SZÉKELY, 
and DAN COGĂLNICEANU, University Ovidius Constanţa, Faculty of Natu-
ral Sciences, Al. Universităţii 1, corp B, 900470 Constanţa, Romania.

TESTUDINES — TURTLES

CHELYDRA SERPENTINA (Snapping Turtle). WATERFOWL 
PREDATION. Chelydra serpentina is an omnivorous resource 
generalist that has been observed preying on aquatic and semi-
aquatic birds (Ernst and Lovich 2009. Turtles of the United States 
and Canada, 2nd ed. Johns Hopkins Univ. Press, Baltimore, Mary-
land. 827 pp.). Numerous species and age/size classes of water-
fowl prey have been described in the diet of C. serpentina, such 
as adult Aechmophorus occidentalis (Western Grebe) (Igl and 
Peterson 2010. Waterbirds. 33:105–109), adult Leucophaeus atri-
cilla (Laughing Gull) (Alexander 1921. Auk 38:596), and cygnet 
and adult Cygnus buccinator (Trumpeter Swan) (Moriarty 1990. 
Minnesota Herpetol. Soc. Newsl. 10:4; Lumsden 2013. Can. Field 
Nat. 127:138–145), among other species (see Coulter 1957. J. Wildl. 
Manage. 21:17–21; Ernst and Lovich 2009, op. cit.; Igl and Peterson 
2010, op. cit.). Here we report predatory behavior and the first, to 
our knowledge, documented observation of predation of a Mergus 
merganser (Common Merganser) by C. serpentina.

At approximately 1000 h on 31 July 2014, an adult female M. 
merganser and five young-of-the-year juveniles were observed 
swimming along the shoreline of a shallow bay in Clear Lake, 
located in central Ontario, Canada (45.2530°N, 79.7877°W; datum 
WGS84). All individuals were repeatedly submerging their heads 
underwater, a characteristic definition of food searching behavior 
in M. merganser (Wood and Hand 1985. Can. J. Zool. 63:1260–1270). 
At approximately 1005 h, the female M. merganser was bitten on 
the lower right abdomen and flank by a C. serpentina (Fig. 1). The 
M. merganser silently struggled and beat its right wing and hind 
foot on the carapace and head of the C. serpentina. During this 
time, the juveniles rapidly swam away and were not observed in 
the bay again that day. At approximately 1007 h the M. merganser, 
with the C. serpentina still biting the lower flank, floated away 
from the shoreline and into deeper water in the bay. It, however, 
could not be determined which individual was instigating this 
movement (i.e., whether the M. merganser was moving on its 
own accord or being forcefully dragged into open water by the C. 
serpentina). Once out into deeper water, the C. serpentina began 
submerging the M. merganser, doing this three times over the 
course of approximately 10 minutes, each time holding the M. 
merganser underwater for approximately 15 seconds. In addition 
to maintaining a secure grip on the M. merganser with its jaws, 

the C. serpentina used its foreclaws to hold the bird in place (as 
has been observed previously during oversized prey handling in 
C. serpentina; Igl and Peterson, op. cit.; pers. obs.). Initially the 
M. merganser struggled, beating its wings and trying to resurface 
when submerged. However, by the third submergence the M. 
merganser had stopped struggling. At approximately 1018 h, the 
C. serpentina again completely submerged the M. merganser. The 
bird struggled for approximately 30 seconds while underwater, 
released a stream of bubbles, then ceased all movement. Within 30 
seconds of the bird’s death, the C. serpentina released the bird from 
its jaws, abandoning the carcass, and the bird floated up to the 
surface of the water. We did not directly observe the C. serpentina 
consuming the M. merganser, however upon inspection the next 
day, the head and neck of M. merganser were gone from the body. 
It is unclear if this was by C. serpentina or a scavenger. The C. 
serpentina was not captured for measurement but was estimated 
to have a straight carapace length of ca. 40 cm, likely making 
the turtle a male (Ernst and Lovich 2009, op. cit.). This repeated 
submergence and drowning of avian prey has been documented 
in other instances of C. serpentina predation (Alexander 1921, op. 
cit.; Igl and Peterson 2010, op. cit.). This observation serves as a 
contribution towards the predatory behavior and feeding ecology 
of C. serpentina.   

COLLEEN B. BOBBIE (e-mail: cbobbie@laurentian.ca), PATRICK D. 
MOLDOWAN, Laurentian University, Sudbury, Ontario, Canada, P3E 2C6 
(e-mail: pmoldowan1@laurentian.ca); BRIAN A. BOBBIE, Altech Environ-
mental Consulting, Toronto, Ontario, Canada, M4H 1E9. 

CHELYDRA SERPENTINA (Snapping Turtle). WINTER MOR-
TALITY. Turtles in northern latitudes may spend half the year in 
hibernation. Winter mortality is typically low, but overwintering 
can be stressful and lead to death due to freezing, prolonged an-
oxia, or predation (Ultsch 2006. Biol. Rev. 81:339–367). Mortality 
events can result in the death of many turtles.  For example, 186 
turtles from eight species died when a pond froze to the bottom 
in Iowa (Christiansen and Bickham 1989. J. Herpetol. 23:91–94).

On 6 May 2014, six adult Snapping Turtles were found dead 
at Mud Lake, a permanent waterbody >10 ha in size located in 
the Britannia Conservation Area in Ottawa, Ontario, Canada 
(45.371181°N, 75.794249°W, datum WGS84). There were four 
males (mean carapace length: 32.5 cm, range: 30.5–36.0 cm) and 
two females (mean carapace length: 28.8 cm, range: 27–30.5 cm). 
One adult male was found on shore, and the remaining turtles 

Fig. 1. Chelydra serpentina biting the lower right flank of an adult fe-
male Mergus merganser, Clear Lake, Central Ontario, Canada. 
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were found floating just off shore along the southern margin 
of the lake. All of the turtles appeared to be in good condition, 
except for the turtle on shore which had bite marks on the head 
and left front shoulder, which may have occurred after death. No 
other species of turtle was found dead, even though >100 adult 
Chrysemys picta (Painted Turtle) are known to occur in the lake. 
It is unclear when the lake became ice free, but on 18 April it was 
still ~90% iced over.

Average monthly minimum temperatures for the winter 
were compared with the monthly minimum temperatures 
of the 30-year (1981–2010) climate normal from the Ottawa 
International Airport which is <10 km from Mud Lake (http://
climate.weather.gc.ca/climate_normals/results_1981_2010_e.
html?stnID=4337&lang=e&StationName=ottawa&SearchTy
pe=Contains&stnNameSubmit=go&dCode=1). Each month 
from November to April was colder than the climate normal. 
On average the monthly minimum temperature was 2.8°C 
(range: 1.0-5.7°C) colder than the 30-year climate normal. A 
colder than average winter could result in thicker ice causing 
some shallow portions of the lake to freeze to the bottom. C. 
serpentina is known to hibernate in shallow water near shore 
(Ultsch, op. cit.) and turtles in these areas may have died 
from freezing. Alternatively, a cold winter may have resulted 
in a longer than normal ice cover, causing turtles to die from 
prolonged anoxia. It is unknown what percentage of the adult 
C. serpentina population died. Adults were not observed less 
frequently in 2014, suggesting a significant portion of the 
population survived.  It is unclear how often these kinds of 
mortality events occur, but dead turtles should be searched for 
after colder than average winters.

DAVID C. SEBURN, Seburn Ecological Services, 2710 Clarenda St, Ot-
tawa, Ontario, K2B 7S5, Canada; e-mail: davidseburn@sympatico.ca. 

CHRYSEMYS PICTA (Painted Turtle) and CHELYDRA SERPEN-
TINA (Snapping Turtle). RAILROAD MORTALITY. Railways can 
lead to turtle mortality when individuals become entrapped be-
tween rails and expire from overheating, dehydration, or train 
impacts (Kornilev et al. 2006. Herpetol. Rev. 37:145–148; Enge-
man et al. 2007. Herpetol. Rev. 38:331–332). Herein, I report ob-
servational evidence of railroad mortality in two turtle species. 
On 3 June 2014, at ~1300 h, I observed a dead adult female Chrys-
emys picta in the center of a railway adjacent to wetlands in Lime 
Ridge, Pennsylvania, USA (41.024208°N, 76.366718°W, datum 
WGS84; elev. ~150 m). The turtle’s carapace was partially crushed 
and extensive blood loss was evident. Mortality appeared to have 
occurred shortly before my observation. No obvious evidence 
of predation or scavenging was present on the C. picta carcass. 
Due to the nature of the turtle’s injuries and frequent locomo-
tive traffic along this railway (pers. obs.), it is likely that mortality 
resulted from direct impact with a passing train. 
 In August 2014, I observed the carcass of a medium-sized 
adult Chelydra serpentina in the middle of a railway adjacent to 
a pond in Espy, Pennsylvania, USA (41.010206°N, 76.416294°W, 
datum WGS84; elev. ~150 m). The C. serpentina carcass had ex-
perienced partial decay and desiccation. Because of the state 
of decomposition, it was impossible discern whether the ani-
mal experienced mortality directly from a train impact or had 
expired from overheating, dehydration, or predation resulting 
from entrapment between rails (Kornilev et al., op. cit.).
    In Pennsylvania, C. picta nest in late May–June and have 
been noted to use rocky substrates associated with railroad 
beds for nesting (Hulse et al. 2001. Amphibians and Reptiles of 

Pennsylvania and the Northeast. Cornell Univ. Press, Ithaca, New 
York. 419 pp.; Bieber-Ham 2011. Population and Nesting Ecol-
ogy of Painted Turtles [Chrysemys pica] in Pennsylvania. Honor’s 
Thesis. Dickenson College, Pennsylvania. 37 pp.). Therefore, it is 
likely that the female C. picta became trapped between rails and 
expired while searching for nesting substrate associated with the 
railway. Likewise, female C. serpentina in Pennsylvania nest in 
late May–June and often utilize substrate associated with rail-
ways, including railway substrate near the location in which the 
aforementioned C. serpentina carcass was observed (Hulse et al., 
op. cit.; pers. observ.). Though the sex of the carcass could not be 
determined, this individual may have been a female that became 
entrapped between rails and expired during the nesting season. 
I thank Brittney R. Dieter for providing literature references. 
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EMYDID TURTLES. UNUSUAL BASKING LOCATION.  Emydid 
turtles are most often observed basking aerially in aquatic set-
tings (Boyer 1965. Ecology 46:99–118). Basking turtles primarily 
occupy deadwood structure when available (Lindeman 1998. 
Chelon. Conserv. Biol. 3:137–141), but will also opportunisti-
cally use other basking sites such as mammal lodges (e.g., bea-
ver lodges; WS, pers. obs.) and anthropogenic structures (e.g., 
boat dock crossbeams, rope tethers; Lindeman 2013. The Map 
Turtle and Sawback Atlas: Ecology, Evolution, Distribution, and 
Conservation. University of Oklahoma Press, Norman. 460 pp.).  
Herein, we report an unusual basking location—an active nest 
of a reintroduced Whooping Crane (Grus americana)—used by 
emydid turtles in southwestern Louisiana, USA.

As part of an ongoing program to monitor the status of a 
Whooping Crane reintroduction in southwestern Louisiana, 
periodic monitoring was made of a crane nesting attempt in 
Avoyelles Parish (Louisiana) during Spring/Summer 2014.  The 
nest was situated in an actively fished, commercial crawfish 
pond (Procambarus clarkii); these ponds are ephemerally 
flooded to promote crawfish production and often host an 
abundance of waterbirds (Huner et al. 2002. Waterbirds 25:66–
78) and turtles (WS, pers. obs.).  On 11 June 2014, a photograph 
was taken by SZ of the nesting crane via an aerial survey.  After 
review of the photograph, a large emydid turtle was observed 
basking on the nest mound along with the incubating crane; the 

Fig. 1. Deirochelyine turtle basking on active nest of Whooping Crane 
in southwestern Louisiana.
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turtle species could not be identified beyond family Emydidae, 
subfamily Deirochelyinae.  On 12 June 2014, CS and CG made a 
second observation via ground blind of an emydid turtle basking 
on the nest mound (1505 h; conditions: 31°C, overcast with light 
rain).  It was basking close to the incubating adult and remained 
there until 1607 h when the crane stood on the nest to preen 
and stretch its legs.  On 20 June 2014, a third observation was 
documented by SZ and CS via ground blind of an emydid turtle 
that emerged to bask on the nest mound (1109 h; conditions: 
28°C, sunny with scattered clouds).  The turtle basked within 
5–10 cm of the incubating crane (Fig. 1) and basked until SZ and 
CS left the site (1117 h).  

Measurements of the nest mound by CG, CS, and SZ could 
not be taken until nesting had ceased (26 June 2014) to minimize 
disturbance and potential nest failure. The diameter of the nest 
measured from 92–96 cm across, with the nest mound protruding 
13 cm above the water level.  The water depth at the nest measured 
29 cm, with mean water depth in the four cardinal directions 
similar to the level observed at the nest (mean = 30.3 cm, range 
29–32 cm).  The percent open water surrounding the nest was 
greater at 1 m (100%) and 5 m (100%), than at 10 m (70%).  

Due to the distance between the observer and nest, the 
species identification was difficult to determine in all three 
observations beyond emydid subfamily Deirochelyinae. For 
the third observation, SZ took a photograph (Fig. 1) and upon 
closer inspection, the turtle has prominent yellow markings on 
the pleural scutes of the carapace and a short neck, probably 
eliminating Deirochelys reticularia (Chicken Turtle). Based on 
the characteristics of the turtle in the photograph, the type of 
habitat, and the abundance of Trachemys scripta (Slider) relative 
to Pseudemys concinna (Cooter) in this habitat type (WS, pers. 
obs.), it appears most likely to be an adult T. scripta of unknown 
sex.  This is also the most likely species in observations #1 and #2, 
but cannot be definitively confirmed.  

During these observations, both crane and turtles did not 
appear to show any aggression towards each other. Whooping 
Cranes can be quite aggressive towards other bird species and 
conspecifics within their nesting territory (Allen 1952. The 
Whooping Crane. Research Report No. 3 of the National Audubon 
Society. New York, New York. 246 pp.), but also readily accept 
other nearby birds or non-predatory mammals (Lewis 1995. In 
A. Poole [ed.], The Birds of North America Online. Cornell Lab 
of Ornithology; http:bna.birds.cornell.edu/bna/species/153; 
accessed 23 September 2014). For the turtle, however, an 
emergent nest mound is likely a very desirable basking substrate 
and similar to the characteristics of mammal lodges.  These sites 
are desirable because they are 1) surrounded completely by water 
to avoid terrestrial predators; 2) the field of view is unobstructed, 
thereby lowering predation risks from aerial predators; and 
3) it lacks vegetation and increases the thermoregulatory 
potential of the site early in the spring.  Vegetation is thick on 
the surrounding levees of crawfish fields (see Fig. 1) which likely 
reduces its desirability as a basking site for all reasons listed 
above. To our knowledge, this is the first report of emydid turtles 
using a Whooping Crane nest as a basking site.
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EMYDOIDEA BLANDINGII (Blanding’s Turtle). JUVENILE 
DIET.  Adult Blanding’s Turtles are known for being primar-
ily carnivorous (reviewed by Ernst and Lovich 2009. Turtles of 
the United States and Canada. 2nd edition. Johns Hopkins Uni-
versity Press, Baltimore, Maryland. 840 pp.). For example, past 
reports indicate that crustaceans and insects are important di-
etary components, but they also consume various vertebrates 
and vegetation (Lagler 1943. Am. Midl. Nat. 29:257–312; Kofron 
and Schreiber 1985. J. Herpetol. 19:27–40; Rowe 1992. J. Herpe-
tol. 26:111–114). Although the diet of adult Blanding’s Turtles is 
well known, little is known about the diet of juveniles.  Juveniles 
are secretive, and past studies have noted the difficulty in detect-
ing/capturing them during population research (Congdon et al. 
1993. Conserv. Biol. 7:826–833). The difficulty associated with 
capturing juvenile Blanding’s Turtles poses challenges to investi-
gation of their dietary habits. We were able to obtain dietary data 
on a radio-tracked juvenile Blanding’s Turtle that was part of an 
ongoing study conducted in Rock Co., Wisconsin, USA. These 
findings apparently represent some of the first published data 
on diet and feeding ecology for a juvenile Blanding’s Turtle.

A radio-tagged juvenile Blanding’s Turtle (straight-line 
carapace length: 122.25 mm, carapace width: 89.71 mm) was 
removed from the field and brought into the lab on 7 July 2014, 
to replace a damaged transmitter (3.9 g, model PD-2, Holohil 
Systems Ltd., Carp, Ontario). Prior to transmitter replacement, 
the turtle was placed in a large plastic container partially filled 
with water. While in the water, the turtle defecated and was 
subsequently removed. The water and fecal sample were next 
carefully strained through a 1-mm mesh sieve to acquire all 
available remains from the feces. The retained fecal sample 
was placed in 70% ethanol to prevent degradation and later 
investigated. The collected remains were first separated into 
broad categories (i.e., belonging to an insect, or plant remnants, 
etc.) by sifting through them under a dissecting microscope.  
All invertebrate remains were further investigated under a 
dissecting scope and identified to taxonomic family.  This 
was accomplished by comparing the fragments found in the 
fecal sample to preserved specimens of local aquatic macro 
invertebrates that have been previously collected and identified. 
Given the number of representative fragments observed, it was 
possible to estimate the number of individuals in each family 
identified.

The fecal matter contained primarily insect remains and 
only 2% of the discernable sample contained plant fragments.  
The insects identified are frequently found in wetlands, and 
included members of the families Dytiscidae (N = 14 larvae), 
Belostomatidae (N = 6; adults and various eggs), Corixidae 
(N = 4), Notonectidae (N = 4), adult Hydrophilidae (N = 2), 
and Nepidae (N = 1). Members of the families Dytiscidae, 
Belostomatidae,  Corixidae, and Notonectidae can be found in 
water depths less than 30 cm (Krull 1970. J. Wildl. Manag. 34:707–
718; Ward 1992. Aquatic Insect Ecology 1: Biology and Habitat, 
John Wiley and Sons, Inc., New York. 456 pp.). These insects 
are considered nektobenthic, meaning they are competent 
swimmers that also spend substantial time attached to the 
stems of submergent/emergent aquatic vegetation, rather than 
the sediments (Ward 1992, op. cit.).  The insect remains found 
in the fecal matter contribute to a better understanding of this 
juvenile Blanding’s Turtle’s diet and where it fed. For example, 
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given that many of the insects consumed rest on the stems of 
aquatic vegetation, the juvenile turtle likely spent time feeding 
off of vertical structures in shallow water, rather than off of the 
bottom.  This is consistent with the habitats where radio-tracked 
juveniles are typically found, which contain ample shallow water 
and emergent vegetation. It is noteworthy that neither hard 
crustacean (e.g., amphipods and juvenile crayfish) nor gastropod 
(e.g., snail) remains were found in the fecal sample, despite their 
abundance in southern Wisconsin wetlands.  This is particularly 
interesting given that crustaceans are commonly consumed by 
adults (Lagler 1943, op. cit.; Kofron and Schreiber 1985, op. cit.), 
which suggests that juvenile and adult diets may vary. We did 
not find evidence of soft-bodied prey (e.g., annelids and some 
species of dipteran larvae), which break down prior to defecation 
and may have been under-represented in our sample.  This note 
is based on one sample, and additional research on the dietary 
preferences of juvenile Blanding’s Turtles is desirable. 

We thank G. and P. Shackelford, Mr. and Mrs. Hodge, C. 
Sweeny, S. Yates, C. Vogel, M. Watrous, R. Conway, B. Parker, E. 
Sweeney, J. Van Altena, the Shearer Family, R. Hay, and S. Foster 
for their financial and/or logistical support. 
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GLYPTEMYS MUHLENBERGII (Bog Turtle) and CLEMMYS 
GUTTATA (Spotted Turtle). SHARED NEST SITE. Glyptemys 
muhlenbergii is a federally-threatened (USFWS) species that 
inhabits tussock-dominated fens and other early-successional 
wetlands with deep mucky soil in New York State. Females tend to 
choose unshaded, vegetated hummocks for nesting sites, laying 
a clutch of 2–6 eggs (Whitlock 2002. PhD dissertation. University 
of Massachusetts, Amherst) in a shallow depression that they dig 
with their hind legs and cover with soil and vegetation. There are 
numerous observations of female G. muhlenbergii sharing hum-
mocks or nesting cavities with conspecific females (Whitlock 
2002, op. cit.; Janson Tesauro, Suzanne Macey, and Alvin Breisch, 
pers. comm.), and even ejecting an earlier-laid clutch in the pro-
cess of digging and laying (A. Whitlock, pers. comm.).
 On 12 June 2013, a radio-tracked female G. muhlenbergii was 
observed laying eggs in an excavated nest on the top of a hum-
mock at approximately 1700 h in Putnam County, New York, USA 
(specific location withheld due to conservation concerns). At 
that time, there were four eggs already in the nest and she was 
still actively laying. The following evening, there were seven eggs 
in the nest, covered with a thin layer of sphagnum. 
 On 26 August, all seven eggs were intact within the nest. On 
4 September the eggs had hatched (100% hatching success), and 
two hatchling turtles remained in the nest. One was a G. muh-
lengergii; the other was a Clemmys guttata. G. muhlenbergii and 
C. guttata are known to share hibernacula (Ernst 1976. J. Herpe-
tol. 10:25–33), but to our knowledge this is the first documented 
instance of nest sharing between these two species. 
 Other species of freshwater turtle have been shown to place 
their eggs in microhabitats that differ from random in vegeta-
tive cover and nest temperature (Wilson 1998. Ecology 79:1884–
1892). The nesting hummock observed in this instance was cov-
ered in tussock sedge, sweet flag, other forbs and sphagnum and 
was not directly shaded by woody shrubs. Although this is con-
sistent with observations of other G. muhlenbergii nest locations, 

the hummock did not seem outwardly unique within this habi-
tat, which abounds with sedge and forb-dominated hummocks. 
The phenomenon of multiple females using the same hummock 
or nest cavity, with greater numbers of hatchlings emerging over 
a longer time window, might predictably increase the predation 
risk to eggs or hatchlings (Baker et al 2013. Can. J. Zool. 91:451–
461); Whitlock (2002, op. cit.) found depredation of Bog Turtle 
nests was highest in the weeks immediately following laying and 
later during hatchling emergence. This suggests there may be 
subtle cues that female turtles use to determine the suitability 
of a hummock that are perhaps similar in these two species, and 
that are more important than the increased predation risk that 
using common nesting spaces may create. Perhaps females are 
attracted to areas visited by other females, especially if similar 
nest-site characteristics are sought; attraction to other turtle’s 
nests may decrease time spent searching for and testing nest 
sites and minimize predation risk for exposed females.
 Funding for this project was through the New York State Wild-
life Grants program grant T2-2-R-1 in cooperation with the U.S. 
Fish and Wildlife Service, Wildlife and Sport Fish Restoration Pro-
gram. 
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GOPHERUS POLYPHEMUS (Gopher Tortoise). NEST AND BUR-
ROW DEFENSE. Gopherus polyphemus lives in underground 
burrows and females often deposit their eggs within the bare 
sand “apron” at their burrow entrance. G. polyphemus has been 
documented guarding their nests from humans during daylight 
hours (Grosse et al. 2012. Chelon. Conserv. Biol. 11:148–151) but 
to our knowledge, defensive behavior has not been documented 
with non-human predators, or at night. Although not native to 
the southeastern United States, natural dispersal and transloca-
tion by humans since the early 1900s (Fitch et al.1952. J. Mam-
mal. 33:21–37) have drastically expanded the range of Dasypus 
novemcinctus (Nine-banded Armadillo), and it is now abundant 
throughout much of the Southeast. The following observations 
of nest and burrow defense occurred at the Joseph W. Jones Eco-
logical Research Center in Baker Co., Georgia, USA.

During the 2014 G. polyphemus nesting season, as part of a 
study on nest predation, we used motion sensing trail cameras 
(UWAY VH400HD, Norcross, Georgia) to monitor 24 active tor-
toise burrows (Auffenberg and Franz 1982. In R. B. Bury [ed.], 
North American Tortoises: Conservation and Ecology, pp. 95–
126. USDI Fish and Wildlife Service Wildlife Research Report 12) 
containing artificial nests constructed with chicken eggs and 16 
active burrows containing natural tortoise nests. The cameras 
detected G. polyphemus exhibiting aggressive behavior toward 
D. novemcinctus at four (10%) monitored nests. Between 19 
June and 20 June 2014 from 2050 to 0210 h, we recorded a fe-
male G. polyphemus exhibiting aggressive behavior in defense 
of her burrow, which contained a natural nest (located ~20 cm 
from the burrow entrance and 15.2 cm below ground) from a 
D. novemcinctus. This tortoise was observed on video lunging 
toward the D. novemcinctus and attempted to bite, but did not 
leave the entrance of the burrow. Despite the behavior of the 
tortoise, the D. novemcinctus fully depredated the nest during 
this event. We documented this behavior a second time with a 
different tortoise of unknown gender on 16 July 2014 at 0558 h. 
This tortoise was successful in driving the D. novemcinctus away 
from the burrow, and the nest (located ~27 cm from the burrow 
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entrance and 16 cm below ground) subsequently hatched on 8 
October 2014. 

On 15 July and 19 July 2014 at 0500 and 0434 h, respectively, 
we documented two additional G. polyphemus exhibiting ag-
gressive behavior toward D. novemcinctus. These tortoises were 
filmed at the entrance of their burrows lunging toward a D. 
novemcinctus, but to our knowledge, no natural tortoise nest was 
present at their burrows. However, D. novemcinctus may have 
been attracted to these burrows because they contained artificial 
nests, but we do not expect that the presence of an artificial nest 
would alter the resident tortoise’s behavior. Our observations 
indicate that G. polyphemus defend their burrows and possibly 
their nests from D. novemcinctus. 

MICHELINA C. DZIADZIO (e-mail: mdziadzi@jonesctr.org) and LORA 
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GRAPTEMYS SABINENSIS (Sabine Map Turtle). KYPHOSIS. Ky-
phosis has been described in a number of chelonian species with 
most occurring in cryptodirans (Rhodin et al. 1984. Brit. J. Herpt-
etol. 6:369–373; Trembath 2009. Chelon. Conserv. Biol. 8:94–95). 
Among Graptemys, kyphosis had previously only been observed 
in G. oculifera (Ringed Sawback; Selman and Jones 2012. Che-
lon. Conserv. Biol. 11:259–261). During riverine turtle population 
studies in southwestern Louisiana, two female G. sabinensis ex-
hibiting kyphosis were captured in fyke nets, the first records of 
kyphosis for the species. 
 Female #1 was captured near Estherwood, Louisiana, USA 
(30.2027°N, 92.4886°W; datum WGS84) on Bayou Plaquemine 
Brule, a tributary of the Mermentau River on 28 August 2013 with 
a midline plastron length (MPL) of 10.9 cm, a carapace height 
(CH) of 6.6 cm, and a mass of 265 g (Fig. 1A). Female #2 was cap-
tured near Mermentau, Louisiana, USA (30.1729°N, 92.9010°W; 
datum WGS84) on the Mermentau River on 5 September 2013 
with an MPL of 16.6 cm, a CH of 9.4 cm, and a mass of 1050 g (Fig. 

1B). The deformity of Female #2 also included slight scoliosis 
(left lateral curvature of the spine at vertebral 2 and 3) suggestive 
of kyphoscoliosis. Female #1 possessed no additional physical 
abnormalities (Fig. 1A), while Female #2 had several carapacial 
scute abnormalities (14 left and 13 right marginal scutes, 6 ver-
tebral scutes, and 5 left plural scutes) and severe damage to the 
rear plastron (Fig. 1B). 
 These individuals represented 0.93% of the 216 G. sabinen-
sis captured in the Mermentau drainage and 0.38% of the 530 G. 
sabinensis caught across the Sabine, Calcasieu, and Mermentau 
rivers. The prevalence of kyphosis in G. sabinensis appears high 
relative to other turtle studies documenting kyphosis: 0.10% of 
3830 G. oculifera (Selman and Jones, op. cit.), 0.06% of 21,786 
Trachemys scripta (Tucker et al. 2007. Herpetol. Rev. 38:337), 
0.36% of 833 Emydura macquarii (Trembath, op. cit.). However, 
larger sample sizes from the Sabine and Calcasieu rivers would 
be needed to compare kyphosis prevalence across drainages be-
cause kyphosis is rare and our sample sizes were small compared 
to other studies. 
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KINOSTERNON BAURII (Striped Mud Turtle). AUTO-
HIRUDINOPHAGY. Ecological interactions between turtles and 
leeches (Hirudinea) are typically viewed in the context of host-
parasite relationships (Telford 1984. In G. Hoff et al. [eds.], Dis-
eases of Amphibians and Reptiles, pp. 385–518. Plenum Press, 
New York; Brown et al. 1994. Copeia 1994:228–231; Raedel et al. 
2008. Copeia 2008:227–233). However, leeches have also been 
documented as prey for some chelonians (e.g., Chelydra ser-
pentina, Chrysemys picta, Emydoidea blandingii, Graptemys 
ouachitensis, G. versa, Kinosternon flavescens, Macrochelys tem-
minckii, Sternotherus odoratus; Ernst and Lovich 2009. Turtles of 
the United States and Canada. Johns Hopkins University Press, 
Baltimore, Maryland. 827 pp.). When observed, these predatory 
interactions involved turtles consuming leeches that were not at-
tached to a host (Ernst 1986. J. Herpetol. 20:341–352) or turtles of 
one species (C. picta) biting leeches that were attached to turtles 
of another species (C. serpentina) (Krawchuck et al. 1997. Can. 
Field Nat. 111:315–318). Herein, we describe observations of two 
Kinosternon baurii consuming leeches (Placobdella parasitica) 
attached to their own bodies. 

On 1 June 2014 at approximately 1500 h, we captured one 
adult male (80 mm CL) and one adult female (62 mm CL) K. bau-
rii in a pond on the Santa Fe College campus in Gainesville, Flor-
ida, USA (29.68279°N, 82.43869°W, WGS84; elev. 52 m) as part of 
a long-term mark-recapture study. Prior to measuring the turtles, 
we observed their behavior while they were temporarily housed 
in a plastic container (65 x 43 x 39 cm) filled with pond water to a 
depth of approximately 10 cm. At 1545 h, we observed the male 
bite at his own right hind limb and consume an attached leech. 
The male then fully extended his neck, turned his head 180°, 
and bit at the skin beneath the anterior edge of his carapace two 
times, each time consuming an attached leech. At 1555 h, we ob-
served the female also extend her neck, turn her head 180°, and 
consume four leeches attached to the skin near the anterior edge 
of her carapace. Our observations represent the first report of 

Fig. 1. A) Kyphotic Graptemys sabinensis female #1 captured on 
Bayou Plaquemine Brule near Estherwood, Louisiana. b) Kyphotic 
female #2 captured on the Mermentau River near Mermentau, Lou-
isana. 
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leeches in the diet of K. baurii and the first report of this species 
eating leeches attached to its own body. We term this behavior 
autohirudinophagy. Bourque (2011. Herpetol. Rev. 42:232–234) 
reported two captive Sternotherus minor removing leeches from 
their shells and limbs but could not tell if they were consumed; 
some leeches were attached to the inside of their mouths. No 
leeches remained in the mouths of the K. baurii we observed. 
Novelli et al. (2009. Herpetol. Rev. 40:435–436) observed four Bra-
zilian Snake-necked Turtles (Hydromedusa maximiliani) remov-
ing dead skin and turbellarian ectosymbionts from their own 
axillary and inguinal pockets in the laboratory. Consumption 
was not noted. Atmospheric and terrestrial basking that may aid 
in ectoparasite removal only rarely occur in these species (Ernst 
and Lovich 2009; Novelli et al., op. cit. and references therein; 
Mitchell and Johnston 2012. Herpetol. Rev. 43:127). Autohirun-
dinophagy and grooming may be alternatives to using basking as 
a means of removing leeches and skin in bottom-walking turtles 
that seldom bask (Novelli et al., op. cit.; this study).
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KINOSTERNON HIRTIPES (Rough-footed Mud Turtle). MAXI-
MUM SIZE AND HABITAT. Kinosternon hirtipes occurs from 
extreme western Texas, south into northern and central Mexico 
(Ernst and Lovich 2009. Turtles of the United States and Canada. 
2nd edition.  Johns Hopkins University Press, Baltimore, Maryland. 
827 pp.). In Texas, K. hirtipes is restricted to the Alamito Creek 
drainage in Presidio Co. and classified as a threatened species by 
the Texas Parks and Wildlife Department owing to its limited distri-
bution and continuing habitat degradation (Texas Parks and Wild-
life Department 2013. Species of Conservation Concern. Available 
from: www.tpwd.state.tx.us). Kinosternon hirtipes is considered 
among the least-studied of North American turtles and very little 
is known concerning its natural history (Ernst and Lovich, op. cit.; 
Lovich and Ennen 2013. Amphibia-Reptila 34:11–23). We here re-
port a new maximum size record for K. hirtipes and describe the 
habitat where this turtle was captured.

On 9 March 2013, one of us (JLS) captured a large male K. 
hirtipes in a double-throated wire mesh trap (1 m long × 30 cm 
wide) baited with canned sardines (packed in soybean oil) and 
set in a livestock pond located on a private ranch approximately 
57 km SE of the town of Marfa, Texas. The straight-line carapace 
length (CL) of this turtle measured 195 mm; other measurements 
were: carapace width = 120 mm; plastron length = 145 mm; 
plastron width = 78 mm; shell depth = 80 mm; body mass = 982 
g. Because the plastral annuli were worn and no longer visible, we 
were unable to estimate the age of this turtle (Iverson et al. 1991. 
J. Herpetol. 25:64–72). The turtle was permanently marked by 
notching a unique series of marginal scutes (Cagle. 1939. Copeia 
1939:170–173) and released about 10 minutes after being captured 
and measured. The CL of this turtle exceeds the previously reported 
size maximum for K. hirtipes (CL = 185 mm; Ernst and Lovich, op. 
cit.) by 10 mm. Furthermore, the CL of this turtle is considerably 
larger than the asymptotic CL of 188 mm calculated by Platt et 
al. (unpubl.) for a sample (N = 27) of recaptured K. hirtipes from 
another wetland in the Alamito Creek drainage.

The pond (elevation approximately 1100 m) where the record-
sized turtle was captured is a spring-fed natural wetland within 

the Alamito Creek drainage that was modified by damming to 
provide water for livestock. The pond is steep-sided with an 
estimated surface area of 6418 m2 and averages 5.0 m deep; the 
substrate is mud. Because the pond is fed by an artesian spring, 
water levels remain relatively constant throughout the year, 
even under drought conditions. Water temperature ranged 
from a high of 23.7°C in summer to a low of 15.8°C in winter. 
The water is relatively clear and the bottom of the pond (5 m) is 
readily visible; Secchi depth was measured at 5.0 m. The pond 
supports dense stands of emergent aquatic vegetation (Scirpus, 
Typha, and Poaceae) and approximately 30% of the surface area 
is dominated by Typha. Notably, this is one of the few ponds in 
the area to support dense stands of Typha, which are typically 
eradicated by landowners to maintain open water. Mats of Chara 
and filamentous algae are present in open water. The surrounding 
landscape was formerly arid grassland (Wilde and Platt 2011. 
J. Big Bend Studies 23:85–106), but is now dominated by Honey 
Mesquite (Prosopis glandulosa) and Creosote Bush (Larrea 
tridentata). In addition to the record-sized K. hirtipes, five other 
large adult males (mean CL ± 1SD = 166 ± 8.8 mm; range = 156–
178 mm), but no females were trapped in this pond from 2011 
through 2014 as part of an on-going population study (Smith et al., 
unpubl. data). The nearest other pond known to harbor K. hirtipes 
is located approximately 8.7 km away. There is no connectivity 
between these populations, which are isolated by intervening 
desert landscape. Populations of Red Shiner (Cyprinella lutrensis), 
sunfish (Lepomis spp.), largemouth bass (Micropterus spp.), and 
catfish (Siluriformes) are present in the pond after having been 
stocked for recreational fishing by the landowner; the latter two 
fish represent likely predators of neonate and hatchling K. hirtipes. 
Although Yellow Mud Turtles (Kinosternon flavescens) are present 
in both ephemeral and permanent waterbodies in the Alamito 
Creek drainage (Platt et al., unpubl. data), none were captured in 
the pond during four years of trapping. 

There are few other published descriptions of K. hirtipes 
habitat for comparison to our data. Iverson et al. (op. cit.) found 
a large population of K. hirtipes inhabiting a springfed stream 
flowing through arid grassland in Chihuahua, Mexico. The stream 
was described as clear and fast-flowing, 100–200 cm wide (average 
width = 100 cm) and 10–100 cm deep (average depth = 50 cm) with 
a sand-gravel substrate and deeply undercut banks where turtles 
sought refuge. Dense stands of Typha were established along the 
bank in backwater areas where the current was reduced. Similarly, 
Ernst and Lovich (op. cit.) describe a population of K. hirtipes 
inhabiting a livestock pond in Texas (480 m2 and 4.0 m deep) 
that was “choked” with muskgrass (Chara sp.). Collectively, these 
reports and ours suggest that springfed permanent wetlands with 
an abundance of submerged and emergent aquatic vegetation are 
required by K. hirtipes.  Additional ecological studies of this poorly 
known species are warranted.

Turtles were collected under a Scientific Research permit 
(SPR-0307-844) issued to SGP by the Texas Parks and Wildlife 
Department. We thank the various landowners in Presidio County, 
Texas for allowing us to study turtles on their properties. Support 
for SGP was provided by Wildlife Conservation Society. Comments 
by Lewis Medlock improved an early draft of this manuscript.

JENNIFER L. SMITH, Department of Biology, New Mexico State Univer-
sity – Alamogordo, Alamogordo, New Mexico 88310, USA (e-mail: jsmith77@
nmsu.edu);  STEVEN G. PLATT, Wildlife Conservation Society - Myanmar 
Program, Office Block C-1, Aye Yeik Mon 1st Street, Hlaing Township, Yangon, 
Myanmar (e-mail: sgplatt@gmail.com); WIEBKE J. BOEING,  Department 
of Fish, Wildlife, and Conservation Ecology, New Mexico State University, 
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8003, USA (e-mail: wboeing@nmsu.edu). 

LISSEMYS PUNCTATA VITTATA (Indian Flapshell Turtle). 
CLUTCH SIZE.  The clutch size of Lissemys punctata sensu lato 
is reported to be 2–15 (Bhupathy et al. 2014.  In Rhodin et al. 
[eds.], Conservation Biology of Freshwater Turtles and Tortois-
es: A Compilation Project of the IUCN/SSC Tortoise and Fresh-
water Turtle Specialist Group. Chelonian Research Monographs 
No. 5, pp. 076.1–12). However, little is known of the reproduc-
tive attributes of Lissemys punctata vittata, a subspecies occur-
ring in peninsular India. Four specimens of  L. punctata vittata 
were confiscated by authorities in Kolkata, West Bengal, on 12 
December 2014 and were housed at the Wildlife Rescue Cen-
tre (Saltlake), Kolkata. On 18 December 2014 at ca. 1830 h we 
found a clutch containing 12 eggs in the turtle’s enclosure. Egg 
diameter ranged from 26.06–30.24 mm (mean = 27.68 mm) and 
the weight ranged from 10.8–14.6 g (mean = 12.45 g). We kept 
the eggs in a batch of six in two plastic boxes with vermiculite 
as substrate for artificial incubation. Unfortunately, facilities to 
maintain suitable incubation temperatures for the eggs were 
lacking at the rescue center and the eggs appeared non-viable. 
We thank the Forestry Department of West Bengal for their co-
operation.

ANIRBAN CHAUDHURI, Nature mates-Nature club, Jodhupur Park, 
Kolkata 700068, West Bengal, India (e-mail: abchaudhuri@gmail.com); 
JAYADITYA PURKAYASTHA, Help Earth, Guwahati 781007, Assam, India 
(e-mail: mail.jayaditya@gmail.com).

MALACLEMYS TERRAPIN LITTORALIS (Texas Diamond-
backed Terrapin). SOCIAL OR GROUP BURROWING. Social be-
havior in turtles is often seemingly related to limited resources, 
and is presumably beneficial if it increases mating success or 
access to resources. For example, Snapping Turtles (Chelydra 
serpentina) display territorial behavior that may allow them to 
defend resources and potential mates (Galbraith et al. 1987. Can. 
J. Zool. 65:2623–2629). Malaclemys terrapin has been observed 
participating in mating aggregations (Hauswaldt and Glenn 
2005. Mol. Ecol. 14:723–732) and lekking (Estep 2005. Thesis: 
College of Charleston), however, social burrowing behavior has 
not been reported to date.
 We observed “social burrowing” behavior of Malaclemys ter-
rapin littoralis during an ongoing mark-recapture population 
monitoring study on South Deer and North Deer Islands, as well 
as in a marsh along Sportsman’s Road on Galveston Island, in 
West Galveston Bay, Texas, USA between 2010–2011. A literature 
review indicates that this is the first reported occurrence of social 
or group burrowing in M. terrapin littoralis. Burrows were found 
during randomized terrestrial line transects and varied in loca-
tion between creek beds, lowland frequently-submerged marsh, 
and upland vegetated marsh. These burrows were typically locat-
ed in a natural occurring depression in the marsh, but were also 
dug by the terrapins in a few cases. We observed social burrows 
during December through September, but did not locate any so-
cial burrows in October and November. Burrows contained 3–15 
terrapins, and sex ratios in the burrows varied between months. 
Sex ratios favored females in every month with the exception of 
September, with the average number of females being more than 
double the average number of males from May through August. 
In some cases, groups of individual terrapins were recaptured 
together in separate burrowing events. Spatial and temporal 
distribution of burrows did not appear to be related to available 

habitat and resources, such as vegetation density, composition, 
or distance from water. This suggests that these burrows could 
potentially be indicative of mating aggregations rather than a 
resource-dependent behavior. We found that 95% of the burrows 
occurred less than 6.5 m from a waterbody, which includes the 
open bay as well as tidal creeks within the interior of South Deer 
island,, and that the average vegetation cover at the site of the 
burrow was 71.8%. Females found in these social burrows were 
frequently gravid as determined with ultrasound imaging. On 
average, we observed more terrapins per burrow in August and 
a greater number of burrows in June compared to other months.
 Further investigation into the cause and temporal and spatial 
distribution of these social burrows is desirable. Any trends we 
observed were statistically insignificant, which was mainly due 
to small sample size and high variance. Discovering the cause of 
social burrowing could increase our understanding of terrapin 
mating and social behavior, and could help us better describe 
key habitats for conservation.

EMMA CLARKSON, Texas Parks and Wildlife, 824 S Fuqua St, Rock-
port, Texas 78382-4636, USA (e-mail: Emma.Clarkson@TPWD.texas.gov); 
GEORGE GUILLEN, Environmental Institute of Houston, University of 
Houston Clear Lake, 2700 Bay Area Blvd, Houston, Texas 77058-1002, USA.

MANOURIA EMYS PHAYREI (Asian Brown Tortoise). FIRE 
SCARRING. Fire scars on turtle shells result from burn injuries 
sustained during exposure to the extreme heat of fires (Ernst et 
al. 1995. Herpetol. Rev. 26:185–187; Dodd et al. 1997. Herpetol. 
Nat. Hist. 5:66–72). Fire scars are characterized by an obvious 
blanching of the scutes caused by damage and subsequent re-
pair of the keratin layers (Dodd et al., op. cit.). Regeneration af-
ter severe fire injuries can result in complete disappearance of 
sutures between the scutes, as well as extensive remodeling and 
gross distortion of the underlying bone (Dodd et al., op. cit.). Fire 
scars can occur anywhere on the shell, but are most commonly 
observed on the carapace (Mitchell et al. 2005. Herpetol. Rev. 
36:169). Fire scars have been reported on the shells of various 
chelonians in Southeast Asia, including Sibenrockiella crassicol-
lis (Mitchell et al., op. cit.), Cuora amboinensis (Platt et al. 2001. 
Chelon. Conserv. Biol. 4:154–159; Ives et al. 2008. Chelon. Con-
serv. Biol. 7:240–248), Melanochelys trijuga (Mitchell and Rho-
din 1996. Chelon. Conserv. Biol. 2:66–72), Geochelone platynota 
(Platt et al. 2003. Oryx 2:66–72), and Indotestudo elongata (van 
Dijk. 1998. The Natural History of the Elongated Tortoise In-
dotestudo elongata [Blyth, 1853] [Reptilia: Testudines] in a Hill 
Forest Mosaic in Thailand, with Notes on Sympatric Turtle Spe-
cies. Ph.D. dissertation, National University of Ireland at Galway. 
255 pp.; Platt et al. 2001. Chelon. Conserv. Biol. 4:172–177). We 
here report on the incidence of fire scarring among a group of 
adult Manouria emys phayrei held at two conservation-breeding 
facilities (assurance colonies) in Myanmar. 

These M. emys were originally confiscated by the Myanmar 
Forest Department from illegal wildlife traffickers in 2007. 
Although their specific provenance could not be determined, 
given our understanding of regional wildlife trafficking networks 
(Platt et al. 2000. Chelon. Res. Monogr. 2:95–100), we believe 
the tortoises were harvested within Myanmar, most likely from 
the western hill tracts (Rakhine [= Arakan] and Chin Hills) or 
southern Tanintharyi Region (formerly “Division”); however, 
we cannot rule out the possibility that some members of this 
group originated in neighboring countries (e.g., Bangladesh 
or Thailand). After confiscation the tortoises were housed in 
outdoor pens at the Yadanabon Zoological Gardens in Mandalay 
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from 2007 through early 2013. Because ambient environmental 
conditions in this extremely arid region of Myanmar proved 
unsuitable for M. emys, new facilities were constructed in Gwa 
(Rakhine State) and Maymyo (Shan State) where the prevailing 
climate is more appropriate for the propagation of this forest-
dwelling tortoise (Chan-ard et al. 1996. Chelon. Conserv. Biol. 
2:109–113).

In May 2013, prior to transferring M. emys into the 
new assurance colonies, we weighed, measured (straight-
line carapace length [CL]), and permanently marked each 
individual. We also carefully inspected the carapace and 
plastron of every tortoise for shell damage. Seven (12.2%) of 
57 tortoises (25 males and 32 females) exhibited shell damage 
consistent with published descriptions of fire scarring (Rose 
1986. Southwest. Nat. 31:131–134; Ernst et al., op. cit.; Dodd 
et al., op. cit.). To our knowledge, this is the first report of fire 
scarring among M. emys. Fire scarring was noted on the shells 
of three females (CL = 481–504 mm) and four males (CL = 399–
472 mm), and varied from a few blanched and discolored scutes 

to extensive remodeling and ossification of the carapace. In 
the most extreme case, an adult male (CL = 417 mm) exhibited 
fire damage over >50% of its carapace; sutures between most 
costal and marginal scutes had disappeared, the anterior-most 
marginal scutes were missing, and massive distortion of bony 
carapacial elements was evident (Fig. 1). 

Fire scars on the other six tortoises were located on the 
medial and posterior regions of the costal and vertebral scutes; 
some distortion of the sutures was noted in four individuals. 
The marginal scutes of three of these six tortoises also 
exhibited fire scarring, but in two cases the damage appeared 
minor and consisted of discoloration or loss of keratinized 
laminae; only one tortoise had damage to the underlying 
bone. Another tortoise also had patches of exposed bone on 
the costal and vertebral scutes where the laminae apparently 
failed to regenerate over parts of the fire-damaged carapace. 
For the most part, fire scarring was confined to the carapace 
of tortoises; however, plastral scarring was observed in two 
individuals. In one tortoise, a small area of exposed bone on the 
distal edge of the left pectoral scute appeared associated with 
minor fire scarring on the adjacent plastral bridge.  A second 
tortoise with fire scars on the rearmost vertebral and three left 
costals, exhibited plastral damage at the junction of the right 
pectoral and abdominal scutes, although this did not appear to 
be the result of a fire injury.     

The pattern of fire scars on tortoise shells that we observed is 
probably best explained by the concealment behavior of M. emys. 
In the assurance colonies we frequently find M. emys partially 
buried in loose soil with only the upper part of the carapace 
exposed aboveground (Fig. 2). This behavior seems especially 
commonplace during the dry season (mid-November through 
late May) and probably both reduces evaporative water loss 
and confers protection from fires. Should a brushfire pass over 
the buried tortoise, the costal and vertebral scutes would seem 
most likely to sustain fire injuries, while the buried plastron and 
marginal scutes would not be exposed to flames. By withdrawing 
the head and legs into the shell, the tortoise would also avoid soft 
tissue burns.

Our observations of fire scarring suggest that wildfires pose a 
danger to M. emys in Myanmar and perhaps elsewhere within its 
geographic distribution. Fire has not previously been considered 
a threat to M. emys because these tortoises generally inhabit 
tropical evergreen forests (Thirakhupt and van Dijk 1994. Nat. 
Hist. Bull. Siam Soc. 42:207–259; Chan-ard et al., op. cit.), which 
are not prone to natural burning except under extremely dry 
conditions that infrequently occur during the dry-wet season 
transition when lightning strikes can cause ignition (Stott 1988. 
Geogr. J. 15:337–350). Because tropical evergreen forests rarely 
burn under natural conditions, most fires in M. emys habitat 
are thought to be anthropogenic in origin, resulting from the 
deliberate ignition of dried fuels by shifting agriculturalists, 
pastoralists, and hunters (Rabinowitz 1990. Nat. Hist. Bull. Siam 
Soc. 38:99–115; Platt et al. 2010. Bamboo Sci. Cult. 23:1–12). 

How anthropogenic burning might impact M. emys at the 
population level remains unknown, reflecting in part, a general 
paucity of information on the fire ecology of chelonians (Russell 
et al. 1999. Wildl. Soc. Bull. 27:374–384). However, there is no 
doubt that on occasion, fires cause significant mortality among 
populations of terrestrial chelonians (Platt et al. 2010. Nat. 
Areas J. 30:254–260). For example, in Florida, USA, fire-related 
mortality among Terrapene carolina bauri inhabiting pine forests 
subjected to different prescribed burning regimes ranged from 

Fig. 1. An extreme case of fire scarring on an adult male Manouria 
emys phayrei (CL = 417 mm) confiscated from wildlife traffickers in 
Myanmar.

Fig. 2. A partially buried adult Manouria emys phayrei at an assur-
ance colony in Myanmar. This concealment behavior may explain 
the distribution of fire scars on the carapace of many burned M. 
emys. 
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10.2 to 21.6%, depending on season (Platt et al. 2010, op. cit.). In 
Southeast Asia where anthropogenic burning is common during 
the dry season (Mitchell et al., op. cit.), fire-related mortality has 
been documented in Geochelone platynota (Platt et al. 2003, op. 
cit.), Indotestudo elongata (Thirakhupt and van Dijk, op. cit.), I. 
forstenii (Platt et al. 2001. Chelon. Conserv. Biol. 4:154–159), and 
Melanochelys trijuga (Mitchell and Rhodin 1996. Chelon. Conserv. 
Biol. 2:66–72). Although reports of fire-caused mortality appear 
lacking for M. emys, the extent of fire scarring we observed in one 
individual suggests that such injuries at least occasionally result 
in death. Because the ability of turtle populations to withstand 
even moderate levels of increased mortality among larger size 
classes is doubtful (Congdon et al. 1993. Conserv. Biol. 7:826–
833; Congdon et al. 1994. Amer. Zool. 34:397–408), mortality due 
to anthropogenic burning together with over-harvesting and 
habitat destruction potentially threatens the continued survival 
of M. emys in Myanmar.     

We thank the Ministry of Environmental Conservation and 
Forestry for granting us permission to conduct research in 
Myanmar. Continuing support for assurance colonies has been 
provided by Turtle Survival Alliance and Wildlife Conservation 
Society. Additional support for SGP was provided by Andy Sabin 
and the Sabin Family Foundation. We thank Deb Levinson and 
the library staff at Wildlife Conservation Society, and Peter Paul 
van Dijk for literature. Comments by Lewis Medlock improved 
an early draft of this manuscript. The findings and conclusions 
in this article are those of the authors and do not necessarily 
represent the views of the U.S. Fish and Wildlife Service.     
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Block C-1, Aye Yeik Mon 1st Street, Hlaing Township, Yangon, Myanmar (e-
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Society, 2300 Southern Boulevard, Bronx, New York 10460-1099, USA (e-
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STERNOTHERUS ODORATUS (Eastern Musk Turtle). FORAG-
ING AND DIET. Eastern Musk Turtles are known omnivores, eat-
ing a variety of both live and dead animal prey, from beetles to 
tadpoles and fish, as well as algae and fleshy-leaved plants and 
fruits (Ernst and Lovich 2009. Turtles of the United States and 
Canada, 2nd edition. Johns Hopkins Press, Baltimore, Maryland. 
827 pp.).   Seeds of many Pinus species are eaten by game birds, 
rabbits, squirrels, and chipmunks, as well as by coyotes and black 
bears (Petrides 1986. A Field Guide to Trees and Shrubs, 2nd edi-
tion. Houghton Mifflin Co., Boston, Massachusetts. 464 pp.). To 
the best of our knowledge, herein we document the first report of 
an Eastern Musk Turtle consuming seeds from a pine tree.

On 21 October 2014 at 1448 h we observed a young adult 
Eastern Musk Turtle of unknown sex swimming at the surface 
of a small pond on Charlie Elliott Wildlife Center, 6.7 km S of 
Mansfield, Jasper Co., Georgia USA (3.45868°N; 83.72326°W; 
WGS 84). The turtle began to actively chase after and consume 
the drifting Loblolly Pine (Pinus taeda) seeds that were floating 
at the surface. The turtle approached each seed from below 
and grabbed it with its jaws, wresting it from the papery samara 
that allowed the seed to float. The turtle then slowly sank down 
to the pond bottom where it appeared to crush the seed before 
swallowing. In this manner the turtle was observed to consume 

approximately a dozen seeds over the course of three or four 
minutes.

BERKELEY W. BOONE, AMBER MOONEY, and JAMES MURDOCK, 
Georgia Department of Natural Resources, Charlie Elliott Wildlife Center, 
543 Elliott Trail, Mansfield, Georgia 30055 USA (e-mail: bboone@dnr.state.
ga.us). 

TERRAPENE CAROLINA (Eastern Box Turtle). DIET. Terrapene 
carolina consumes a variety of food including insects, plants, 
and fungi (Strang 1983. J. Herpetol. 17:43–47). Mushrooms have 
been noted as a common source of food (Stickel 1950. Ecol. 
Monogr. 4:351–378); however, most published investigations on 
T. carolina consumption of mushrooms fail to identify the mush-
room species. The few mushroom species noted in publications 
include Russula spp., Leccunum scaber, Amanita vaginata, and 
Cyathus striatus (Nichols 1917. Copeia 46:66–88; Dodd 2002. 
North American Box Turtles: A Natural History. University of 
Oklahoma Press, Oklahoma. 231 pp.). On 15 July 2014, an adult 
female T. carolina was found consuming a large Bicolored Bo-
lete mushroom (Boletus bicolor) in Madison Co., Kentucky, USA 
(37.57252°N, 84.22002°E, WGS84; elev. 262 m). Boletus bicolor is a 
non-toxic mushroom that is found in eastern North America and 
is hosted by the Northern Red Oak (Quercus rubra) (Homola and 
Mistretta 1977. Maine Agric. Exp. Sta. Bull. No. 735). We believe 
this represents the first documented case of B. bicolor being con-
sumed by T. carolina. 

We thank S. Bec for identifying B. bicolor and K. Dodd for 
providing insights into T. carolina mushroom consumption.

LEO J. FLECKENSTEIN, Department of Animal and Food Sciences, 
University of Kentucky, Lexington, Kentucky 40506, USA (e-mail: leo.fleck-
enstein@uky.edu); MICKEY AGHA (e-mail: mickey.agha@uky.edu), and 
STEVEN J. PRICE, Department of Forestry, University of Kentucky, Lexing-
ton, Kentucky 40506, USA (e-mail: steven.price@uky.edu). 

CROCODYLIA — CROCODILIANS

CROCODYLUS ACUTUS (American Crocodile). DIET. Croco-
dilians are considered opportunistic hunters due to their con-
sumption of a wide variety of prey items (Magnusson et al. 1987. 
J. Herpetol. 21:85–95). Platt et al. (2013. J. Herpetol. 47:1–10) re-
ported the diet of Crocodylus acutus in coastal Belize includes 
insects, birds, amphibians, reptiles, fish, mollusks, and crusta-
ceans (see also Villegas and Schmitter-Soto 2008. Acta Zool. Mex. 
24:117–124). Several species of crocodilians, including C. acutus, 
also deliberately ingest fruits (Platt et al. 2013. J. Zool. 291:87–99). 
Neonates are opportunistic predators (Platt et al. 2002. Herpetol. 
Rev. 33:202–203) and are largely insectivores (Davenport 2013. 
Treat. Est. Coast. Sci. 6:227–249), but also eat crustaceans and 
small fish (Mazzotti 1983. PhD diss. Pennsylvania State Univer-
sity. 161 pp).  Magnusson et al. (1987. J. Herpetol. 21:85–95) re-
ported that Amazonian crocodilians consume isopods, and Platt  
(2013. J. Herpetol. 47:1–10) revealed that C. acutus in Belize also 
consume isopods; however, neither identified this prey item to 
genus.  Here we report the first confirmed evidence of a hatchling 
C. acutus consuming a crustacean from the order Isopoda within 
the genus Ligia.

While collecting data for an ongoing C. acutus ecology 
study on 9 August 2013 at approximately 2115 h, a hatchling C. 
acutus was captured in coastal mangrove habitat of Florida Bay, 
Everglades National Park, Florida, USA (25.1749°N, 80.6433°W). 
The hatchling was feeding on a small isopod of the genus Ligia 
(Fig. 1) while researchers collected morphometric data. After 
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approximately 5 minutes, the crocodile released the isopod. This 
organism was further narrowed down to two possible species, 
L. baudiniana or L. exotica, however it could not be positively 
identified to species as the photograph provided (Fig. 1) did not 
show enough key identifying characteristics (William Kern, pers. 
comm.).

SETH FARRIS (e-mail: SethCFarris@gmail.com), MICHIKO SQUIRES, 
JEFFREY S BEAUCHAMP, and FRANK MAZZOTTI, University of Florida, 
Ft Lauderdale Research and Education Center, 3205 College Ave, Davie, 
Florida 33314, USA.

SQUAMATA — LIZARDS

AMEIVA AMEIVA (Green Ameiva). PREDATION. The medium-
sized terrestrial teiid lizard Ameiva ameiva (up to ca. 170 mm 
SVL) is widely distributed throughout South America, occurring 
in both open and forested biomes (Vitt and Colli 1994. Can. J. 
Zool. 72:1986–2008; Ugueto and Harvey 2011. Herpetol. Monogr. 
25:113–170). On 18 January 2006, during the afternoon, one of us 
(RBN), witnessed the predation of an adult A. ameiva by a Margay 
Cat, Leopardus wiedii (Fig. 1), in Lagoa Santa farm (17.649167°S, 
40.352778°W), municipality of Nanuque, state of Minas Gerais, 
Brazil. This site contains fragments of Atlantic Rainforest sur-
rounded by Eucalyptus plantations. 

The Margay is widely distributed from northern Mexico 
through Central and South America south to NE Argentina, 
southern Brazil, and Uruguay (Eizirik et al. 1998. J. Mol. Evol. 
47:613–624). Margays prey mainly on small mammals and birds, 
but occasionally also on frogs, lizards, and snakes (Wang 2002. 
Stud. Neotrop. Fauna Environ. 37:207–212; Rocha-Mendes et al. 
2010. Biota Neotrop. 10[4]:21–30; Bianchi et al. 2011. Zoologia 
28:427–435; Cinta-Magallón et al. 2012. Cuad. Invest. UNED 
4:33–40). Regarding predation on squamate reptiles, those 
studies (which were mostly based on analyses of scats) did not 
give precise identification of the prey, with only one (Cinta-
Magallón et al., op. cit.) providing identification to genera 
and (tentatively) to species. The present note documents the 
first record of predation on A. ameiva by L. wiedii. Although 
Margays are widely regarded as primarily arboreal felids, there 
is increasing evidence (including the present report) that they 
may forage on the ground and prey on terrestrial vertebrates 

frequently (Cinta-Magallón et al., op. cit.; Wang, op. cit.; T. G. de 
Oliveira, pers. comm.).

We thank Tadeu G. de Oliveira, Rita de Cássia Bianchi, and 
Flávio Henrique G. Rodrigues for confirming the identification 
of the felid. T. G. de Oliveira also contributed with some 
information on the behavior of margays.

ROGÉRIO L. TEIXEIRA (e-mail: rogerioanfibio@yahoo.com.br) 
and ROBERTO B. NARCISO, Museu de Biologia Prof. Mello Leitão, Av. 
José Ruschi 4, Centro, 29650–000, Santa Teresa, ES, Brazil; DAVOR 
VRCIBRADIC, Departamento de Zoologia, Universidade Federal do 
Estado do Rio de Janeiro, Av. Pasteur 458, Urca, 22240-290, Rio de Janeiro, 
RJ, Brazil (e-mail: davor.vrcibradic@gmail.com).

ANOLIS AHLI (Ahl’s Anole). MAXIMUM ELEVATION. Anolis 
ahli is distributed in Sierra de Trinidad, central Cuba (Rodrí-
guez-Schettino 1999. The Iguanid Lizards of Cuba. University 
Press of Florida, Gainesville. 428 pp.) within an elevational 
range of 250–800 m elev. (Estrada 1994. Rev. Acad. Colomb. 
Cienc. 19:353–360). Herein we report a higher elevation record 
for A. ahli. On 4 October 2013 a specimen of A. ahli (MFP 12514: 
Felipe Poey Natural History Museum, Havana, Cuba) was col-
lected on Pico San Juan (21.9890°N, 80.1475°W; NAD27), Cien-
fuegos Province, Cuba, at 1030 m elev. This new record is over 
230 m higher than the previous record (Estrada, op. cit.). Pico 
San Juan, at 1140 m elev., is the maximum elevation in central 
Cuba.

We thank Julio León, Raimundo López-Silvero, and Leosveli 
Vasallo for field assistance, and the Cienfuegos Botanical 
Garden for logistical support.

JAVIER TORRES, Departamento de Biología Animal y Humana, Fac-
ultad de Biología, Universidad de la Habana, La Habana, Cuba (e-mail: 
javiertorres@fbio.uh.cu); RUBEN MARRERO, Instituto de Ecología y 
Sistemática, La Habana, Cuba (e-mail: rubens@ecologia.cu); TOMÁS M. 
RODRÍGUEZ-CABRERA, Jardín Botánico de Cienfuegos, Cienfuegos, 
Cuba (e-mail: tomasmichel.rodriguez@gmail.com).

ANOLIS GUAMUHAYA (Escambray Bearded Anole). MAXI-
MUM ELEVATION. Anolis guamuhaya is distributed in Sierra 
de Trinidad and is apparently confined to the Guamuhaya mas-
sif, south of Sancti Spiritus, central Cuba (Garrido et al. 1991. 
Carib. J. Sci. 27:162–168). This species is found from sea level to 

Fig. 1. Hatchling Crocodylus acutus feeding on an isopod of genus 
Ligia. Fig. 1. Leopardus wiedii preying on an adult Ameiva ameiva. 
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900 m elev. (Garrido et al., op. cit.; Henderson and Powell 2009. 
Natural History of West Indian Reptiles and Amphibians. Uni-
versity Press of Florida, Gainesville, Florida. 496 pp.). Herein 
we report an elevation record for A. guamuhaya. On 8 October 
2013 an immature specimen (SVL = 63 mm: MFP 12515: Fe-
lipe Poey Natural History Museum, Havana, Cuba) was found 
basking in secondary vegetation on Pico San Juan (21.98939°N, 
80.14956°W; NAD27), Cienfuegos Province, Cuba, at 1015 m 
elev. This extends the known elevational range by 115 m (Garri-
do et al., op. cit.; Henderson and Powell, op. cit.). Pico San Juan, 
at 1140 m elev., is the maximum elevation in central Cuba.

We thank Julio León, Raimundo López-Silvero, and Leosveli 
Vasallo for field assistance, and the Cienfuegos Botanical 
Garden for logistical support.

JAVIER TORRES, Departamento de Biología Animal y Humana, Fac-
ultad de Biología, Universidad de la Habana, Cuba (e-mail: javiertorres@
fbio.uh.cu); RUBEN MARRERO, Instituto de Ecología y Sistemática, La 
Habana, Cuba; TOMÁS M. RODRÍGUEZ-CABRERA, Jardín Botánico de 
Cienfuegos, Cienfuegos, Cuba.

ANOLIS LUCIUS (Cave Anole). MAXIMUM ELEVATION. Anolis 
lucius is an endemic Cuban lizard with a wide distribution (Ro-
dríguez-Schettino 1999. The Iguanid Lizards of Cuba. University 
Press of Florida, Gainesville, Florida. 428 pp.) and an elevational 
range of 0–800 m (Rodríguez et al. 2010. Poeyana 498:11–20). 
Herein we report a higher elevation for A. lucius. On 26 August 
2014, a juvenile individual (MFP 12579: Felipe Poey Natural His-
tory Museum, Havana, Cuba) was observed at an elevation of 
1080 m, exceeding the previous record by 280 m. The specimen 
was found at 1030 h sleeping on an upper face of a leaf in a small 
bush at Pico San Juan (21.988917°N, 80.144556°W; NAD27), Cien-
fuegos Province, Cuba.

We thank Julio León, Raimundo López-Silvero, and Leosveli 
Vasallo for field assistance. The management of the Cienfuegos 
Botanical Garden and the staff of the weather station at Pico San 
Juan provided for logistical support.

RUBEN MARRERO, Instituto de Ecología y Sistemática, La Habana, 
Cuba (e-mail: rubens@ecologia.cu); TOMÁS M. RODRÍGUEZ-CABRERA, 
Jardín Botánico de Cienfuegos, Cienfuegos, Cuba (e-mail: tomasmichel.
rodriguez@gmail.com); JAVIER TORRES, Departamento de Biología Ani-
mal y Humana, Facultad de Biología, Universidad de la Habana, La Habana, 
Cuba (e-mail: javiertorres@fbio.uh.cu).

APHANIOTUS FUSCA (Peninsular Earless Agama). ENDOPARA-
SITES. Aphaniotus fusca occurs in southern Thailand southward 
through Peninsular Malaysia to Sumatra and Borneo (Grismer 
2011. Amphibians and Reptiles of the Seribuat Archipelago [Pen-
insular Malaysia]: A Field Guide. Edition Chimaira, Frankfurt am 
Main. 239 pp.). To our knowledge there are no published reports 
of helminths from A. fusca. The purpose of this note is to estab-
lish the initial helminth list for A. fusca.

Twenty-two A. fusca from Peninsular Malaysia (mean 
SVL = 58.5 mm ± 5.6 SD, range = 48–65 mm) deposited in the 
herpetology collection of La Sierra University (LSUHC), Riverside, 
California, USA, collected 2002 to 2012 by state: Johor LSUHC 
7707, 8120, 8189, 8198, 8209, 9938, 10235; Kedah LSUHC 10307, 
10308, 10309; Pehang LSUHC 4853, 4867, 4868, 4869, 4870, 4873, 
4883; Perak LSUHC 9192; Selangor LSUHC 4816, 6507; Teregganu 
LSUHC 8297, 8298 were examined. A lateral incision was made 
through the body wall and the digestive tract was removed. The 
esophagus, stomach, 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 lactophenol, placed on a microscope slide, 
coverslipped, and studied using a compound microscope.

Found were three species of Nematoda, four Cosmocercoides 
pulcher (prevalence = number infected/number examined x 100 
= 9%; mean intensity = mean number infected lizards = 2.0 ± 
1.4 SD, range = 1–2, one Metetertakis singaporensis (prevalence 
= 5%), and one Orneoascaris sandoshami (prevalence = 5%). 
Helminths were deposited in the United States National Parasite 
Collection, USNPC, Beltsville, Maryland as Cosmocercoides 
pulcher (USNPC 108053), Meteterakis singaporensis (USNPC 
108054), Orneoascaris sandoshami (USNPC 108055).  

Cosmocercoides pulcher is widespread in Asian amphibians, 
and has been reported in two snake species (Baker 1987. 
Occas. Pap. Mem. Univ. Newfoundland. 325 pp.; Goldberg 
and Bursey 2002. Comp. Parasitol. 69:162–176; Goldberg et al. 
2004. Comp. Parasitol. 71:49–60). Meteterakis singaporensis is 
a common parasite in bufonids in Malaysia (Sandosham 1954. 
Kuala Liam Malay Inst. 26:210–226), but is also known from 
Eutropis multifasciata also of Malaysia (Singh 1967. Bull. Nat. 
Mus. Singapore 33:95–100). Orneoascaris sandoshami is known 
from Megophrys aceras (Yuen 1963. Parasitology 53:89–94) and 
Gonocephalus abbotti (Goldberg et al. 2005. Herpetol. Rev. 
36:450). Aphaniotus fusca represents a new host record for C. 
pulcher, M. singaporensis, and O. sandoshami.

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

ASPIDOSCELIS LAREDOENSIS (Laredo Striped Whiptail). RE-
PRODUCTION AND LIFE HISTORY. The diploid parthenogenet-
ic whiptail species Aspidoscelis laredoensis comprises clonal com-
plexes A and B which are characterized by marked differences in 
geographic distributions, color patterns, and meristic variation 
(Walker 1987a. Amer. Midl. Nat. 117:319–332; Walker 1987b. Tex-
as J. Sci. 39:313–334; Walker et al. 1989. J. Herpetol. 23:119–130). 
In 1984 and 1985, we sought to extend the known distributions of 
both of these complexes to the northwest from the vicinities of 
the Texas-Mexico sister cities Laredo-Nuevo Laredo to as many 
sites as possible both near the Rio Grande and in outlying sites. 
We searched for Laredo Striped Whiptails using highways in an 
area over a straight-line distance (SLD) of ~323 km between Lare-
do (27.542226°N, 99.502707°W, 124 m elev.), Webb Co., and Lang-
try (29.808987°N, 101.559678°W, 397 m elev.), Val Verde Co., in 
Texas, and employed a similar search strategy over a SLD of ~263 
km at sites between Nuevo Laredo (27.499922°N, 99.502661°W, 
110 m elev.), Tamaulipas State, and Lake Amistad (29.471652°N, 
101.058606°W, 366 m elev.), Coahuila State, in Mexico (see map 
in Walker 1987b, op. cit.). During these expeditions, we collected 
the first samples of A. laredoensis B, though A was never present 
(Walker 1987b, op. cit.), to the northwest of Laredo-Nuevo Laredo 
in the Rio Grande Valley at several sites in the sister cities Ciu-
dad Acuña (29.324167°N, 100.931667°W, elev. 271 m), Coahuila-
Del Rio (29.327412°N, 100.927104°W, elev. 266 m), Val Verde Co., 
and Piedras Negras (28.700000°N, 100.523056°W, elev. 250 m), 
Coahuila-Eagle Pass (28.705480°N, 100.511720°W, elev. 210 m), 
Maverick Co. Subsequently, reciprocal skin-grafting experiments 
(Abuhteba et al. 2000. Can. J. Zool. 78:895–904; Abuhteba et al. 
2001. Copeia 2001:262–266) revealed that clonal complexes A 
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and B were mutually histoincompatible indicating their deriva-
tion from separate hybridization events between the gonocho-
ristic species A. gularis (Texas Spotted Whiptail) x A. sexlineata 
(Six-lined Racerunner). Evidence of the independent evolution-
ary histories of A. laredoensis A and B (Abuhteba et al. 2000, 2001, 
op. cit.) provided the impetus for our recent use of the samples 
from Ciudad Acuña and Piedras Negras to assess reproductive 
and life history attributes of A. laredoensis B for comparison with 
data for clonal complex A provided by Paulissen (2000. Herpetol. 
Nat. Hist. 7:41–57). 

We compiled clutch data from dissections and SVL data from 
measurements of specimens in the samples of A. laredoensis B to 
reconstruct the life history of this clonal complex of lizards in the 
northwestern-most part of its geographic distribution. GPS data 
for sites were taken from Google Earth (datum WGS84). The small 
sample sizes from Del Rio and Eagle Pass precluded their use in 
the assessment, and visits to these cities since 1995 have revealed 
apparent extirpation of the species from previously inhabited 
sites in both cities resulting from urban development. Moreover, 
increasing tensions along the border since 1995 have precluded 
return visits to monitor the ecological status of A. laredoensis B in 
Ciudad Acuña and Piedras Negras. We defined the size of sexual 
maturity in A. laredoensis B as 64 mm SVL based on the smallest 
specimen containing either yolked ovarian follicles or oviductal 
eggs. We failed to collect juveniles ranging in size from ~32–40 
mm SVL prior to the month of July, and so we assume juveniles 
in this size range collected in July–September were young-of-
year (YOY) hatched in June or July. We further classify juveniles 
collected before July ranging in size from ~45–54 mm SVL as 
second-year lizards. Means for SVL and clutch size are reported 
to one decimal place ± 1 SE. A number in parentheses following 
a datum for either SVL or clutch size represents the number of 
observations. 

We initially collected A. laredoensis B on 30 August 1984 
in Ciudad Acuña in a sandy riverfront park with large trees 
interspersed with patches of weedy/grassy vegetation. On that 
date, we collected five sexually immature YOY (83.3%; 45, 46, 48 
[2], 54 mm SVL) and one reproductively quiescent second year 
lizard (17.7%; 64 mm SVL). We obtained the second sample in 
Ciudad Acuña, in a tract of mostly mesquite-dominated habitat 
laid out for a suburban residential development, on 22 May 
1985. Included were five lizards (26.3%; 64 [2], 66, 67, 68 mm 
SVL) with unyolked follicles, two (10.5%; 66, 71 mm SVL) gravid 
lizards damaged during collection, 11 (57.9%; 64, 66, 68, 69 [2], 
70, 71 [3], 72, 75 mm SVL) with yolked ovarian follicles, and one 
(5.3%; 78 mm SVL) with shelled oviductal eggs. We assumed 
the five lizards with unyolked follicles would have developed 
clutches that year. Based on the 12 undamaged gravid females 
(mean, 70.3 ± 1.08 mm SVL) we observe clutches of two (6), 
three (5), and four (1) eggs in A. laredoensis B, mean 2.6 ± 0.19. 

We obtained the third sample of A. laredoensis B in Ciudad 
Acuña, in a different suburban area with scattered clumps of 
mesquite, on 19 July 1985. Surprisingly, we also obtained one 
specimen of gonochoristic A. marmorata (Marbled Whiptail; 
UADZ 2024) at this site, the first of this species found in syntopy 
with either A. laredoensis A or B (Walker 1987a, b, op. cit.), along 
with two specimens of gonochoristic A. gularis (Texas Spotted 
Whiptail; UADZ 1349, 1350). Among the eight specimens of A. 
laredoensis B were three YOY (37.5%; 38, 40, 49 mm SVL, mean 
42.3 ± 3.38) and five large second and third year females (62.5%; 
74, 75, 79, 80, 81 mm SVL, mean 77.8 ± 1.39) with large clutches 
of four (4) and five (1) eggs, mean 4.2 ± 0.20.

We separately analyzed the collections of A. laredoensis B 
from Piedras Negras at ~78 km SLD southeast of Ciudad Acu-
ña because of significant differences in meristc characters. We 
first collected lizards in Piedras Negras on 1 September 1984. 
They were abundant south of the international bridge along 
foot trails in a swath of waist-high Russian thistle (Salsola sp.) 
between railroad tracks and a highway; but only two reproduc-
tively quiescent adults (71, 78 mm SVL) could be obtained from 
the more than a dozen mostly large adults observed at the site. 
We obtained the second sample of the species in Piedras Ne-
gras, in a shrubby/weedy suburban area, on 23 May 1985. In-
cluded were six gravid females (100%; 65 [2], 67, 72, 73, 77 mm 
SVL mean, 69.8 ± 1.89). Clutch sizes in these females were one 
(1), two (1), three (2), five (1), seven (1) eggs, mean 3.5 ± 0.25. 
We collected the third sample of the species in Piedras Negras, at 
the same site as the second sample, on 20 July 1985. It included 
four YOY (21.1%; 42, 43 [2], 48 mm SVL, mean 44.0 ± 1.35) and 
one gravid female (5.3%; 75 mm SVL) damaged during collec-
tion. Also present were 11 females with yolked follicles (57.9%; 
66, 72 [5], 73, 75 [2], 77, 80 mm SVL) and three with oviductal eggs 
(15.8%; 70, 71, 72 mm SVL), pooled mean 72.8 ± 0.88. Clutch sizes 
in these 14 females were two (2), three (5), four (5), five (2) eggs, 
mean 3.5 ± 0.25. 

Analyzed by collecting period, mean clutch size in May and 
July samples of lizards from Ciudad Acuña ranged from a low of 
2.6 ± 0.19 to a high of 4.2 ± 0.20, respectively. Pooling all samples 
from Ciudad Acuña and Piedras Negras, 37 gravid females had a 
mean SVL of 72.2 ± 0.72 (64–81) mm and a mean clutch size of 
3.30 ± 0.20 (1–7) eggs. The smallest and largest clutch sizes of one 
and seven were each represented by one lizard. A positive rela-
tionship was noted between SVL and clutch size for the pooled 
sample (adjusted r2 = 0.47, P ≤ 0.0001). 

Using the samples from the two Mexican cities we 
reconstructed an approximation of the basic life history of 
A. laredoensis B as follows. By late May first clutch production 
appeared to be well underway in lizards >68 mm SVL and a 
second clutch could have developed in these lizards in late 
July. YOY were present in July samples at the same time as 
development of second clutches in larger lizards and delayed 
clutches in smaller individuals. YOY seemed to grow to ~50–60 
mm SVL before retiring to end the first activity cycle in late 
October. Based on our sampling, they emerged in late April from 
winter inactivity to continue growth to reproductive maturity. 
Only five females (7.9%) >75 mm SVL were present in our pooled 
sample of 63 specimens. We concluded that the surface activities 
and data for most individuals of A. laredoensis B fit an annual 
life cycle as outlined by Paulissen 2000 (op. cit.) for an array of 
diploid parthenogenetic A. laredoensis clonal complex A situated 
approximately 445 km to the southeast in Bentsen Rio Grande 
Valley State Park, Hidalgo Co., Texas (Walker 1987b, op. cit.).

Specimens from the collection of the University of Arkansas 
Department of Zoology (UADZ) and those transferred to the 
University of Kansas Natural History Museum (KU) included 
the following: Mexico: Coahuila: Ciudad Acuña, river-front 
park ESE of international bridge (across Rio Grande from Del 
Rio, Texas), site CO-5 (30 August 1984 [KU 200090–200095, N = 
6]; 22 May 1985 [UADZ 1011, N = 1]); Ciudad Acuña, suburbs 
WNW of international bridge (across Rio Grande from Del Rio, 
Texas), site CO-3 (22 May 1985 [UADZ 1012–1030, N = 19]; 19 
July 1985 [UADZ 1291, 1292, N = 2)]; Ciudad Acuña, suburbs 
WNW of international bridge (across Rio Grande from Del Rio, 
Texas), site CO-4 (19 July 1985 [UADZ 1264–1271, N = 8]); Piedras 
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Negras, ~5 km S of international bridge between railroad track 
and highway (across Rio Grande from Eagle Pass, Texas), site 
CO-10 (1 September 1984 [KU 200096, 200097, N = 2]); Piedras 
Negras, W of international bridge (across Rio Grande from Eagle 
Pass, Texas), site CO-9 (23 May 1985 [UADZ 1036–1041, N = 6]; 20 
July 1985 [1273–1290, 1 uncatalogued, N = 19]). Specimens were 
collected under authority of Texas Parks and Wildlife Department 
Permit No. 61, and permission granted by appropriate officials in 
Mexico.

JAMES M. WALKER, Department of Biological Sciences, University of 
Arkansas, Fayetteville, Arkansas 72701, USA (e-mail: jmwalker@uark.edu); 
STANLEY E. TRAUTH, Department of Biological Sciences, Arkansas State 
University, P.O. Box 599, State University, Arkansas 72467, USA (e-mail: 
strauth@astate.edu); JAMES E. CORDES, Division of Sciences and Math-
ematics, Louisiana State University Eunice, Eunice, Louisiana 70535, USA 
(e-mail: jcordes@lsue.edu).

COPHOSAURUS TEXANUS (Greater Earless Lizard). AQUATIC 
ESCAPE BEHAVIOR. Many terrestrial lizard species have been 
observed attempting to escape potential predators by swimming 
or submerging underwater, including Aspidoscelis sexlineatus 
(Dillon and Baldauf 1945. Copeia 1945:174; Trauth et al. 1996. 
Herpetol. Rev. 27:20), Crotaphytus collaris (Burt and Hoyle 1934. 
Trans. Kansas Acad. Sci. 37:193–216), Scincella lateralis (Akin and 
Towsend 1998. Herpetol. Rev. 19:43), Sceloporus clarkii (Zylstra 
and Weise 2010. Herpetol. Rev. 41:86), Uma exsul (Estrada-Ro-
driguez and Leyva-Pacheco 2007. Herpetol. Rev. 38:84–85), and 
Gambelia wislizenii (Medica 2010. Herpetol. Rev. 41:354–355). 
Herein, we report the escape-to-water behavior of C. texanus, a 
species not previously reported to exhibit this behavior.

On 27 September 2013, while conducting field work at 
Potrero Grande, Hidalgo, Nuevo León, México (26.008392°N, 
100.453522°W, WGS84; 609 m elev.), at 1456 h walking beside 
a small stream we observed a rapid movement. We observed a 
juvenile male C. texanus (42 mm SVL; 5.9 g) moving quickly over 
the water, and then stop on a small rock in the middle of the 
stream (ca. 4–50 cm deep, 1–5 m wide), with numerous rocks 
forming small islands; the temperature of the water and the 
rocks was not determined). Several photographs of the lizard 
were taken (Fig. 1) and then each of us stood on opposite sides 
of the stream making hand movements and trying to capture 

it. The lizard crossed the stream on three occasions, stopping 
several times on the protruding rocks inside the stream, where 
body parts remained in contact with water. Whenever we 
tried to approach, it launched from the rock into the water. 
Eventually the lizard was manually captured, probably due to 
exhaustion or cooling from contact with the water. Although this 
behavior may have a high energetic cost due to rapid cooling, it 
represents an efficient strategy to elude predators. In the water it 
is well camouflaged and immobile, likely to confuse a potential 
predator. 

MANUEL NEVÁREZ DE LOS REYES (e-mail: digitostigma@gmail.
com), SALVADOR CONTRERAS-ARQUIETA (e-mail: sarquiet@hotmail.
com), and DAVID LAZCANO, Universidad Autónoma de Nuevo León, Fac-
ultad de Ciencias Biológicas, Laboratorio de Herpetología, Apartado Postal 
513, San Nicolás de los Garza, Nuevo León, C.P. 66450, México (e-mail: 
imantodes52@hotmail.com).

CYRTODACTYLUS SERIBUATENSIS (Seribuat Bent-toed 
Gecko). REPRODUCTION. Cyrtodactylus seribuatensis is known 
only from islands of the Seribuat Archipelago, Johor State, Pen-
insular Malaysia (Grismer 2011. Lizards of Peninsular Malaysia, 
Singapore and their Adjacent Archipelagos. Edition Chimaira, 
Frankfurt Am Main. 728 pp.). Grismer (op. cit.) observed gravid 
C. seribuatensis females carrying two eggs during March, July, 
and September. In this note we provide additional information 
on C. seribuatensis from a histological examination of museum 
specimens.

A sample of 39 C. seribuatensis consisting of 10 adult males 
(mean SVL = 59.5 mm ± 9.2 SD, range = 46–72 mm), 16 adult 
females (mean SVL = 66.2 mm ± 3.2 SD, range = 61–72 mm), 5 
subadult females (mean SVL = 48.8 mm ± 6.1 SD, range 41–58, 6 
unsexed juveniles (mean SVL = 37.3 mm ± 3.4 SD, range = 33–43 
mm; 2 presumably neonates (mean SVL = 26.5 mm ± 3.5 SD, 
range = 24–29 mm), from islands of the Seribuat Archipelago, 
Johor State, Peninsular Malaysia collected March 2003, 
September 2003, July 2004, and deposited in the herpetology 
collection of LaSierra University (LSUHC), Riverside, California, 
USA were examined: LSUHC 5191, 5192, 5218, 5221, 5223-5226, 
5229, 5522, 5578, 5604, 5778-5780, 5784–5789, 5812, 5813, 6350–
6354, 6398, 6413, 6414, 6416–6421, 7516, 7517.

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

The only stage noted in the testicular cycle was 
spermiogenesis in which seminiferous tubules are lined by 
sperm or clusters of metamorphosing spermatids. Males 
undergoing spermiogenesis were collected in July  (N = 7), 

Fig. 1. Juvenile Cophosaurus texanus resting on a rock in the middle 
of a stream.

table 1. Monthly stages in the ovarian cycle of 16 adult female 
Cyrtodactylus seribuatensis from Johor State, Peninsular Malaysia. 

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

March 5 4 0 1 0

July 7 4 1 0 2

September 4 2 0 2 0
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August (N = 1), September (N = 2). The smallest reproductively 
active male measured 46 mm SVL (LSUHC 6351) and was 
collected in July.

Four stages were observed in the ovarian cycle (Table 1): 
1) quiescent, no yolk deposition; 2) early yolk deposition, 
basophilic vitellogenic granules in the ooplasm; 3) enlarged 
follicles > 4 mm; 4) oviductal eggs.  Mean clutch (N = 5) was 
an invariant 2. The smallest reproductively active female (yolk 
deposition) measured 61 mm SVL (LSUHC 5225) and was 
collected in March. There was no evidence that C. seribuatensis 
produces multiple clutches (oviductal eggs and concurrent 
yolk deposition), although this may reflect our small sample 
size. While it is clear C. seribuatensis exhibits an extended 
reproductive cycle (Table 1), examination of additional samples 
will be needed to ascertain if reproduction occurs throughout 
the year as proposed by Grismer (op. cit.). 

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

DIPSOSAURUS DORSALIS (Desert Iguana). URBAN HABI-
TATS. The geographical distribution of Dipsosaurus dorsalis is 
thought to include much of the Sonoran Desert in the vicinity 
of the Phoenix Metropolitan area (Brennan and Holycross 2006. 
A Field Guide to Amphibians and Reptiles in Arizona, Arizona 
Game and Fish Department, Phoenix. v + 150 pp.). However, it is 
absent from virtually all of the Phoenix Mountain Preserves, is-
lands of habitat protected over the last 10–40 years. Sullivan and 
Flowers (1998. Herpetol. Nat. Hist. 6[1]:13–22) suggested that this 
absence is due to the lack of Creosote (Larrea tridentata) flats in 
these preserves, which are primarily rocky slope habitat. In this 
report we document the persistence of D. dorsalis along various 
north to south running xero-riparian corridors in the western 
Phoenix Metropolitan area, even those with extensive habitat 
alteration including channelization and adjacent housing devel-
opments. We confirm its absence from large expanses of Creo-
sote flats to the northeast of these riparian habitats on the north-
ern edge of the Phoenix region. Our observations are consistent 
with the view that this lizard reaches the northeastern limit of its 
distribution in the Phoenix area, and is closely associated with the 
sandy, open Creosote-dominated microhabitats along intermit-
tent desert streams.

We searched for Desert Iguanas using visual encounter surveys 
during summer 2014. When patches of appropriate (e.g., presence 
of at least one Creosote shrub) open habitat were found, one or 
the other of us undertook 15–30 minute surveys by walking in 
roughly parallel lines until the patch had been covered completely 
or time expired. In areas with housing, surveys were conducted by 
driving slowly (20–45 kph) along streets and scanning the roadway 
edge, under shrubs and for road-killed lizards; because of the 
wariness of some (but not all) individual lizards, this method 
was more efficient than exiting the vehicle and walking along the 
roadway edge. Lizards seemed especially approachable when 
surveyors remained in a vehicle.  Neighborhoods lacking any sign 
of remnant habitat were excluded; presence of even occasional 
Creosote plants among houses (e.g., often at the road edge and 
along driveway entrances) was deemed sufficient for an area to be 
recognized as “remnant habitat.” 

Desert Iguanas were found across a variety of disturbed 
localities in western Phoenix, but were absent from the far north 

and northeast areas, even in large preserves. We observed them 
in vacant lots overgrown with Creosote shrubs, among housing 
developments of various densities (Fig. 1), and even open lots in 
which the surface had been scrapped bare of all vegetation (Fig. 
2). In some of the latter sites, after scrapping, 1–2 m diameter 
mounds of soil and rock were deposited around the edges; 
these small hillocks were subsequently used by the lizards for 
basking (Fig. 2).  Surprisingly, they were absent from relatively 
undisturbed, open Creosote flats north of New River Dam, Adobe 
Dam (except for one ~ 1-ha patch 4 km N along the creek bed), 
and Cave Buttes Dam, dams across the New River, Skunk Creek, 
and Cave Creek, respectively. These Creosote flats lacking Desert 
Iguanas are large and apparently little disturbed, except for the 
ubiquitous presence of grazing-induced changes in vegetation, 
including increased non-native grasses and invasive shrubs (Fig. 
3). It appears that historic riparian corridors now dominated 
by Creosotes attaining ~1 m in height and lacking Bursage 
(Ambrosia deltoidea) are preferred habitat; most of the flats 
of the Cave Buttes and Sonoran Preserve sites are numerically 
dominated by Bursage (Fig. 3).

Fig. 1. Satellite image of 14 km x 6 km area of northwest Phoenix 
showing Desert Iguana localities 12–16 km N of the confluence of 
the Agua Fria and New rivers (A); note localities between the ripar-
ian corridors (shown in blue) among housing developments (center 
of panel).  The entire western Phoenix Metropolitan area with the 
major xero-riparian corridors highlighted in blue (B). In both panels, 
Desert Iguana localities (2014 only) are indicated by black circles.
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Overall, Desert Iguanas still occupy remnant habitats in 
parts of the western Phoenix Metropolitan region, at least in 
the vicinity of xero-riparian corridors with large, widely-spaced 
Creosote shrubs and sandy soil with opportunities for burrowing 
by lizards and presumably rodents (Fig. 1). They persist in low-
density housing settings, apparently co-existing with feral cats 
and a variety of anthropogenic impacts over at least 30 years of 
direct observation by the senior author (BKS).

We thank Elizabeth, Justin, and Keith Sullivan for assistance 
in the field. Collecting permits were provided by the Arizona 
Game and Fish Department (2006–2014, to BKS), and collecting 
methods were approved as part of IACUC protocols (2006, 2009, 
and 2011) for surveying and vouchering lizards.

BRIAN K. SULLIVAN (e-mail: bsullivan@asu.edu), and JAMES M. VER-
NON, School of Mathematical and Natural Sciences, P. O. Box 37100, Ari-
zona State University, Phoenix, Arizona 85069, USA (e-mail: jvernon@asu.
edu).

ENYALIUS BILINEATUS (Two-lined Fathead Anole). COURT-
SHIP BEHAVIOR. Enyalius bilineatus is a species of semi-arbore-
al lizard that occurs in the states of Minas Gerais, Rio de Janeiro, 
Espírito Santo, and the southern states of Brazil (Etheridge 1969. 
Bull. Br. Mus. [Nat. Hist.] Zool. 18:233–260; Jackson 1978. Arq. 
Zool. [São Paulo] 30:1–79; Zamprogno et al. 2001. Rev. Bras. Biol. 
61:91–94). It is found mainly in Cerrado and Altantic Rainforest 
biomes of Brazil (Bertolotto et al. 2002. Hereditas 136:51–57). 
Before this report, the details of E. bilineatus courtship behavior 
were unknown. We observed courtship and copulation behav-
ior in E. bilineatus in the Cerrado biome in Minas Gerais, Brazil, 
under natural conditions. Our observations were made in the 
Reserva Biológica Unilavras/Boqueirão (21.9998°S, 44.2457°W, 
WGS84; 1250 m elev.), municipality of Ingaí, Minas Gerais, on 
16 November 2006 at 0902 h. We observed, at 4 m distance, one 
adult male E. bilineatus following one adult female. Upon detect-
ing the female, the male slowly positioned himself beside the fe-
male. He then quickly climbed on the female and held her in the 
inguinal region using his forelimbs and jaw (Fig. 1). He then bit 
her neck and immobilized her hind legs using the fourth digit 
of his feet, which are well developed in this species. The male 

Fig. 2. Desert Iguana on fence in vacant lot (A), northwest Phoenix 
Metropolitan region. Numerous Desert Iguanas inhabit the adjacent 
vacant lot with mounds of earth and only a few remnant Creosote 
shrubs (B) where up to five can be seen basking on the mounds in 
the mornings.  They initially take refuge under Brittlebush and then 
burrows (center of lower panel).

Fig. 3. Intact Creosote flats lacking Desert Iguanas in the Sonoran 
Preserve near Cave Creek (A).  Note the presence of some Bursage but 
primarily low growing (all < 1 m in height) Creosote on a relatively 
rocky, gravel substrate. Disturbed (note structures on horizon) 
habitat with Desert Iguanas along Skunk Creek (B), dominated by 
relatively large (many > 2.0 m in height) and widely spaced Creosote 
on a relatively sandier substrate indicative of a xeric riparian corridor.
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pressed the hind legs of the female to the ground, preventing 
her from escaping. Copulation between the individuals involved 
limited movement of sometimes-intertwined tails. Total time 
from viewing the male approach the female until leaving the fe-
male after copulation was ~21 minutes. After the male left, the 
female remained in place for another 40 minutes and then disap-
peared into the vegetation. These same behaviors were observed 
in Enyalius perditus (Lima and Sousa 2006. Rev. Bras. Zoociênc. 
8:193–197) under captive conditions. 

During pre-mating and mating, the male’s color pattern 
changed within the first five minutes, becoming darker dorsally, 
a phenomenon also reported in E. perditus (Lima and Sousa 
2006, op. cit.). Such a rapid change in color is likely due to 
hormonal action, melanophores-stimulating hormone that 
promotes pigment dispersion (Liem et al. [eds.] 2013. Anatomia 
Funcional de Vertebrados. Cengage Learning. 560 pp.) and 
may represent a defense strategy (e.g., crypsis) of Enyalius 
species. During mating individuals remain stationary for a 
considerable time, and are therefore vulnerable to predators. 
Our observations demonstrate the occurrence of a similar 
behavioral pattern for courtship and copulation among species 
of this genus (Lima and Sousa 2006, op. cit.; Migliore et al. 2014. 
Herpetol. Notes 7:273–276). The reproductive events reported 
here occurred in November, which coincides with reproductive 
timing of other species of this genus (Sturaro and Silva 2010. J. 
Nat. Hist. 44:1225–1238; Migliore et al. 2014, op. cit.). Our data 
corroborate the work of Migliore et al. (2014, op. cit.) in finding 
that the process of courtship and copulation is similar between 
the natural environment and captivity. This is the first record of 
courtship behavior and copulation under natural conditions in 
E. bilineatus.

IARA ALVES NOVELLI (e-mail: iaranovelli27@gmail.com), BERNA-
DETE MARIA DE SOUSA (e-mail: bernadete.sousa@gmail.com), PILAR 
COZENDEY, Laboratório de Herpetologia, Departamento de Zoologia, 
Instituto de Ciências Biológicas, Universidade Federal de Juiz de Fora – 
UFJF, Rua José Lourenço Kelmer, s/n, Campus Universitário, São Pedro, CEP 
36036-900, Juiz de Fora, MG, Brazil (e-mail: pilar_cozendey@yahoo.com.
br); FERNANDO ANTÔNIO FRIEIRO-COSTA, Laboratório de Zoologia, 
Centro Universitário de Lavras, Rua Padre José Poggel, 506, Centenário, CEP 
37200-000, Lavras, MG, Brazil (e-mail: ffrieiro@gmail.com).

EULAMPRUS QUOYII (Eastern Water Skink). PREY COMPETI-
TION WITH BIRD. Eulamprus quoyii is a medium-sized terres-
trial diurnal lygosomine skink, widespread in riparian and mesic 
habitats of the coastal plain, hinterland, and ranges of most of 
eastern mainland Australia (Cogger 2014. Reptiles and Amphib-
ians of Australia, 7th ed. CSIRO Publishing, Collingwood, Victoria. 
xxx + 1033 pp.); it is largely arthropodophagous, but occasion-
ally eats smaller lizard species and juvenile conspecifics (pers. 
obs.). The exotic English House Sparrow, Passer domesticus, is 
common in anthropogenic habitats in eastern Australia; it is 
largely vegetarian but readily feeds on arthropods especially in 
the spring-summer breeding period (Frith [ed.] 1982. The Read-
ers’ Digest Complete Book of Australian Birds. Readers’ Digest 
Services, Sydney, N.S.W. 615 pp.). This note documents a case of 
competition between an adult E. quoyii and a P. domesticus for a 
spider prey item.

On 13 November 2008, ~1400 h, on a sunny day, T
a
 = ~26°C, 

in an urban backyard in Cooranbong, Central Coast region, 
New South Wales, Australia, (33.08°S, 151.45°E, WGS84; 12 m 
elev.), where E. quoyii is common, the first author (TJA) from 
within the house through double glass sliding doors observed 
a male P. domesticus (total length ~150 mm) alight on the 
concrete paving outside and peck at a spider, which jumped 
away. The spider was most likely a White-banded Jumping 
Spider (Hypoblemum albovittatum: Salticidae), a medium-
sized (cephalothorax + abdomen length ~8 mm) species that is 
the most common salticid at this locality, although the Wattle 
Jumping Spider (Sandalodes scopifer), the Biting Jumping Spider 
(Opisthoncus mordax), and an undescribed species have also 
been recorded (TJA, pers. obs.). Within seconds of the first peck 
an adult (total length ~280 mm, SVL ~100 mm) E. quoyii raced 
out from under a nearby flowerpot and also chased the rapidly 
jumping spider. Both aspiring predators pursued the leaping 
spider for ~15–20 seconds and each made several, perhaps 
half a dozen, unsuccessful attempts to seize it. The E. quoyii 
apparently ignored the close proximity and near-miss pecks of 
the P. domesticus, which in turn appeared unconcerned by the 
close proximity of the E. quoyii and its rapid movements. The 
contest concluded when the E. quoyii successfully captured 
the spider, and ran off, briefly stopping to swallow, while the 
P. domesticus flew back to the roof from whence it had come. 
Eulamprus quoyii may become tolerant to the close proximity 
of humans where they are not persecuted, but are very wary of 
local bird predators such as Kookaburras (Dacelo gigas) and 
Pied Butcher Birds (Cracticus nigrogularis) (TJA, pers. obs). The 
above observation provided evidence that exotic P. domesticus 
will directly compete with endemic lizards for arthropod prey; 
it was also notable that the E. quoyii apparently did not perceive 
the relatively large-bodied P. domesticus as a threat despite its 
sharp and strong beak.

TERENCE J. ANNABLE, Faculty of Science and Mathematics, Avon-
dale College, PO Box 19, Cooranbong, New South Wales, Australia 2265; 
DEAN C. METCALFE, PO Box 4056, Werrington, New South Wales, Aus-
tralia 2747 (e-mail: dean_metcalfe@yahoo.com.au).

LERISTA  ARENICOLA (Bight Slider). VIVIPARITY. Vivipar-
ity has evolved in many vertebrate lineages, but shows the 
greatest diversity in squamate reptiles, where it has evolved 
over 100 times (Blackburn 2000. Comp. Biochem. Physiol. A 
127:391–409). The transition from oviparity to viviparity is of-
ten attributed to the adaptive benefit provided to offspring in 
cooler environments (Shine 1983. Oecologia 57:397–405). The 

Fig. 1. Courtship behavior and copulation of Enyalius bilineatus ob-
served in the Reserva Biológica Unilavras/Boquierão, Brazil.
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family Scincidae is the largest and most diverse group of lizards 
globally (Rabosky et al. 2007. Proc. Royal Soc. B 274:2915–2923), 
and contains both egg-laying (oviparous) and live-bearing (vi-
viparous) species. In Australia, the semi-fossorial scincid genus 
Lerista is the second most diverse lineage of skinks, and ranges 
from fully limbed semi-fossorial to limbless burrowing species 
(Skinner et al. 2008. BMC Evol. Biol. 8:310–318). The majority of 
Lerista species are oviparous, with viviparity known only from 
two southern species: L. microtis and two populations of L. bou-
gainvillii (Qualls et al. 1995. J. Zool. 237:13–26). However, data 
on the reproductive mode of other Lerista species is insufficient 
to confirm these as the only cases of viviparity within the genus. 
Herein, we report the occurrence of viviparity in an additional 
Lerista species from southern mainland Australia.

Two adult female L. arenicola were collected from Talia 
Caves and Venus Bay, South Australia (33.329444°S, 134.800278°E, 
WGS84; 34 m elev.) on 11 November 2006, and returned alive to 
the Museum of South Australia. In the museum, both lizards 
were housed together in a glass aquarium (60L x 35W x 45H cm) 
with an 8-cm layer of loose sand and dirt with a bark shelter; 
a 60-watt heat lamp produced a thermal gradient (21–35°C). 
Lizards were fed small crickets three times weekly, and water 
was always available. Lizards were checked daily for evidence of 
eggs or offspring. In early February 2007, each of the two females 
produced a litter of live offspring. See Table 1 for details on dates 
of parturition, maternal traits, and offspring traits. While we lack 
precise data on the duration of embryogenesis in L. arenicola, 
it is clear that both skinks were gravid upon arrival in the lab. 
The period of gestation within the laboratory was 85 and 81 
days for female 1 and 2, respectively. This interval, while a rough 
indication, is similar for other semi-fossorial Lerista species, 
which ovulate in late summer and produce a single clutch per 
year (Qualls and Shine 1998. J. Evol. Biol. 11:63–78).

Viviparity in L. arenicola supports the “cool climate” 
hypothesis in occurring more frequently in species from colder 
climates. Previous work comparing the climate of mainland 
and island populations of L. bougainvillii and populations of 
L. microtis, indicate that these viviparous populations occupy 
cooler environments than their oviparous relatives, being found 
predominantly on cool southern islands (Qualls et al. 1995, op. 
cit.). Similar to the other two viviparous species, L. arenicola 
is restricted to leaf-litter microhabitats on pale coastal sands 
along the Great Australian Bight in southeastern, western, and 
southwestern South Australia. In the eastern part of its range, L. 
arenicola overlaps with the distribution of L. microtis, where it 

presumably experiences similar environmental conditions and 
selective forces. 

The molecular phylogeny for Lerista indicates that L. 
bougainvillii and L. microtis occupy two separate clades, and 
thus represent independent evolutionary origins of viviparity 
(Skinner et al. 2008, op. cit.). However, as L. microtis and L. 
arenicola are sister species, it is probable that viviparity in both 
species may represent a single evolutionary event. The presence 
of viviparity in L. arenicola and within two distinct populations 
of L. bougainvillii (Fairburn et al. 1998. Mol. Phylo. Evol. 10:95–
103), suggests the evolution of viviparity and its maintenance 
may occur readily within members of the genus Lerista.

CAROLYN KOVACH, South Australian Museum, Adelaide, South Aus-
tralia, Australia, (e-mail: Carolyn.Kovach@samuseum.sa.gov.au); BRETT A. 
GOODMAN, School of Earth & Environmental Science, University of Ad-
elaide, Adelaide, South Australia, 5005, Australia.

PHYMATURUS PALLUMA (High Mountain Lizard). COPROPH-
AGY. Phymaturus palluma is a medium-sized, saxicolous, herbiv-
orous, and viviparous lizard that inhabits the Altoandina phyto-
geographic province in the Andes Highlands, Argentina. During 
the summer 2014 I observed juveniles of P. palluma eating small 
bites of fecal pellets at the Aconcagua Provincial Park, Mendoza, 
Argentina (32.8453°S, 69.7619°W, WGS84; 2480 m elev.). After re-
cording this behavior, I approached to get a closer view, and I saw 
that the feces, based on size, were of adult individuals of this spe-
cies. This is the first record of coprophagy in Phymaturus lizards. 

This behavior was reported in the herbivorous lizards 
Sauromalus obesus and Iguana iguana (Montanucci 1999. 
Herpetol. Rev. 30[4]:221–222; Troyer 1982. Science 216:540–542), 
which shows an association of hatchlings with adults of the same 
species similar to P. palluma. It has been demonstrated that 
coprophagy in I. iguana is related to the transfer of anaerobic 
gut symbiotic microbes that are utilized for effective degradation 
of plant materials. Possession of more complex microflora was 
associated with improved growth rate and digestive efficiency 
(Troyer 1982, op. cit.). Symbiotic microbes of P. palluma have 
not been studied. Phymaturus palluma shows social behaviors 
between juveniles and adults (Videla 1982. Bol. Mus. Cienc. Nat. 
Antropol. 3:57–62), similar to those in other lizards where transfer 
of microflora occurs; therefore, transfers of symbiotic microflora 
from parents to offspring via coprophagy might be possible.

NADIA VICENZI, IADIZA-CCT Mendoza, CONICET, Mendoza, Argen-
tina; e-mail: nvicenzi@mendoza-conicet.gob.ar.

PLESTIODON CALLICEPHALUS (Mountain Skink). REPRO-
DUCTION. Plestiodon callicephalus is known from southeastern 
Arizona and southwestern New Mexico in the United States, and 
Sonora, Chihuahua, Sinaloa, south to Nayarit and Jalisco in Mex-
ico (Swann et al. 2009. In Jones and Lovich [eds.], Lizards of the 
American Southwest, pp. 446–448. Rio Nuevo Publ., Tucson, Ari-
zona). Anecdotal information on reproduction exists for this spe-
cies including clutches of three to six eggs, female guarding of the 
eggs, and hatchlings measuring 20–25 mm (Swann et al. 2009, op. 
cit.). There is a report that P. callicephalus (as Eumeces) is vivipa-
rous (Taylor 1985. Herpetol. Rev. 16:27). The purpose of this note 
is to add information on the reproductive cycle of P. callicephalus.

A sample of 14 P. callicephalus consisting of four males (mean 
SVL = 57.8 mm ± 8.2 SD, range = 48–68 mm), five females (mean 
SVL = 64.0 mm ± 5.5 SD, range = 57–68 mm), and five juveniles 
(mean SVL = 29.4 mm ± 3.8 SD, range = 25–35 mm) were examined 

table 1. Maternal reproductive and offspring traits for two viviparous 
semi-fossorial skinks, Lerista arenicola.

 ID  Parturition Maternal Offspring Offspring Clutch
number date post-partum number mass (g) mass (g)
   mass (g)

1  9–12 Feb 2007 3.3432 1 0.2826 1.0702
    2 0.2514 
    3 0.2742 
    4 0.2620 
     
2  5–8 Feb 2007 2.5134 1 0.3054 0.5984
    2 0.2939
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from the herpetology collection of the Natural History Museum of 
Los Angeles County (LACM), Los Angeles, California. Lizards were 
collected 1949 to 1966 from the following sites: Mexico: Nayarit 
LACM 99503–99508; Sinaloa LACM 6768, 6769, 6770; Sonora 
LACM 99513, 99514; United States: Arizona, Cochise County 
LACM 99501; Santa Cruz County LACM 5929, 99502.

A cut was made in the lower abdominal cavity and the left 
testis or ovary was removed, embedded in paraffin, cut into 
5-µm sections and stained with hematoxylin followed by eosin 
counterstain. Oviductal eggs were counted. Histology slides were 
deposited at LACM.

Two stages were noted in the testicular cycle: 1) regressed, 
seminiferous tubules are reduced in size and contain 
spermatogonia and interspersed Sertoli cells; 2) spermiogenesis, 
seminiferous tubules are lined by clusters of sperm or 
metamorphosing spermatids. Two males from April were 
undergoing spermiogenesis, SVL = 48, 58 mm. One male each 
from June and July, SVL = 68, 57 mm, respectively, contained 
regressed testes. Two stages were observed in the ovarian cycle: 
1) quiescent, no yolk deposition; 2) oviductal eggs with embryos. 
One female from June, SVL = 68 mm and three from July, 
respectively, SVL = 57, 59, 68, contained quiescent ovaries. One 
female from June contained nine oviductal eggs with embryos 
(Fig. 1). Five subadults were from August. The smallest, SVL = 25 
mm is within the range of neonates in Swann et al. (op. cit.).

Plestiodon callicephalus reproduces during the Spring as 
do numerous other North American skinks (for examples see 
Goldberg 2005. Texas J. Sci. 57:295–301). Nine is a new maximum 
litter size for P. callicephalus. My observations of embryos in 
LACM 99505 confirm the observation of Taylor (op. cit.) that 
P. callicephalus is viviparous. Whether P. callicephalus is both 
oviparous (Swann et. al., op. cit.) and viviparous (Taylor, op. cit.; 
this report) will require further study.

I thank Greg Pauly (LACM) for permission to examine P. 
callicephalus and Richard Feeney (LACM) for figure preparation. 

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

PLESTIODON GILBERTI (Gilbert’s Skink). MALE COMBAT. 
Plestiodon gilberti is not known to be territorial (Lemm 2009. 
In Jones and Lovich [eds.], Lizards of the American Southwest, 
pp. 449–451. Rio Nuevo Press, Tucson, Arizona) and we are not 

aware of any reports of intraspecific combat or aggression in 
this species (e.g., Jones 1985. Cat. Amer. Amphib. Rept. 372:1–3), 
although male aggression is well known in other species in the 
genus (Cooper and Vitt 1987. Herpetologica 43:7–14). On 21 April 
2014 at approximately 1005 h, HDD observed two adult male 
P. gilberti (both approximately 90 mm SVL) on the ground in a 
Prosopis glandulosa, Populus fremontii, and Salix sp. riparian 
woodland at Big Morongo Canyon Preserve, 1.2 km E of Mo-
rongo Valley, San Bernardino Co., California, USA (34.049837°N, 
116.567869°W, WGS84; 765 m elev.). One individual was laying 
roughly perpendicular to the other and had the other lizard’s 
head grasped in its mouth. Upon approach, the two lizards split 
up and quickly disappeared into the leaf litter and other debris 
on the forest floor. Although only one of the lizards was photo-
graphed (UAZ 57612-PSV, verified by G. Bradley) and is readily 
identifiable as a male in breeding colors, the second lizard was 
very similar to the first with respect to size, proportions, and 
head coloration and thus we are confident that it was also a male. 

HENRY D. DETWILER, Southwest Birders, 8815 S. Ave D, Yuma, Ari-
zona, 85364, USA (e-mail: henrydetwiler@earthlink.net); JAMES C. RORA-
BAUGH, P.O. Box 31, Saint David, Arizona 85630, USA (e-mail: jrorabaugh@
hotmail.com).

SCELOPORUS CONSOBRINUS (Prairie Lizard). MORTALITY. 
Discarded bottles have been well documented as fatal traps for 
small mammals, but few accounts report on other small verte-
brates becoming trapped inside such bottles (Morris and Harp-
er 1965. Proc. Zool. Soc. Lond. 145:148–153; Pagels and French 
1987. Am. Midl. Nat. 118:217–219; Benedict and Billeter 2004. 
Southeast. Nat. 3:371–377). Glass bottles inclined with openings 
pointed uphill >15° render escape almost impossible for small 
vertebrates and other organisms, as they cannot climb the slip-
pery sides or provide momentum to move bottles (Morris and 
Harper 1965, op. cit.; Gerard and Feldhamer 1990. Am. Midl. Nat. 
124:191–194; Benedict and Billeter 2004, op. cit.). 

On 22 May 2012, we collected a clear glass beer bottle 
containing a dead Sceloporus consobrinus (Fig. 1) in south-
central Nebraska, USA, 13.4 km N and 4.9 km E of Smithfield in 
Gosper Co. (40.6921°N, 99.6821°W; WGS84). The littered bottle 
was discovered on a grassy slope with scattered trees adjacent 
to rolling grasslands near an irrigation canal spillway (“Johnson 
Return to River”) on the Central Nebraska Public Power and 
Irrigation District’s supply canal located downstream of the 

Fig. 1. Gravid Plestiodon callicephalis (LACM 99505) collected June 
1959 from Nayarit, Mexico. Arrow is on embryo in oviductal egg.

Fig. 1. A fatally trapped Sceloporus consobrinus discovered in a lit-
tered glass bottle in south-central Nebraska.
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Canaday Steam Plant. The opening of the glass bottle was pointed 
upward on the slope, and it also contained a single carrion beetle. 
The lizard was deposited in the natural history collections at the 
Sternberg Museum of Natural History, Fort Hays State University, 
Hays, Kansas (FHSM 16552) and verified by Curtis J. Schmidt. 
To our knowledge this represents the first report of this species 
trapped in littered debris.

Other reports have described herpetofaunal mortalities 
associated with littered bottles and cans (Herrington 1985. 
Herpetol. Rev. 16:113). At least 33 lizards and plethodontid 
salamanders were reported fatally trapped in littered bottles in 
the eastern United States, but numbers likely underrepresented 
actual fatalities of individuals due to decomposition and 
scavenging (Benedict and Billeter 2004, op. cit.). Moreover, 
remains of 140 Insular Lizards (Podarcis hispanica atrata) were 
observed in discarded bottles and tin cans at dumps in islands 
off the coast of Spain (Castilla and Bauwens 1991. Biol. Conserv. 
58:69–84). As suggested for shrews, small reptiles and amphibians 
potentially are entering bottles to feed upon trapped insects and 
other invertebrates (Morris and Harper 1965, op. cit.; Gerard and 
Feldhamer 1990, op. cit.).

CODY A. DREIER, R. ARIC BUERER, and KEITH GELUSO, Department 
of Biology, University of Nebraska at Kearney, Kearney, Nebraska 68849, 
USA (e-mail: gelusok1@unk.edu).

SCELOPORUS UNIFORMIS (Yellow-backed Spiny Lizard). TAIL 
REGENERATION. We report on Sceloporus uniformis having two 
regenerated sections along its tail from an individual captured 
near the lower Virgin River in Beaver Dam, Mohave Co., Arizona, 
USA (36.8983°N, 113.9222°W). Similar to many species of lizards, 
spiny lizards (Sceloporus spp.) can regenerate autotomized tails. 
Intravertebral fracture planes cross each vertebrae, allowing for 
tail autotomy and regeneration to occur from point of amputa-
tion (Jamison 1964. Herpetologica 20:145–149). The regenerated 
section of an autotomized tail has calcified cartilaginous tubes 
lacking the intravertebral autotomy fracture planes (Bateman 
and Fleming 2009. J. Zool. 277:1–14). This would suggest that re-
generated tails should not be able to regenerate a second time 
because of the loss of the specialized fracture planes found 
in bony vertebrae. However, Alibardi (2014. Prog. Histochem. 
Cyto. 48:143–244) suggested that lizards with autotomous frac-
ture planes are able to regenerate their tails outside of the frac-
ture planes. Compared to lizard species with non-autotomous 
planes, Alibardi (2014, op. cit.) suggests that species with fracture 
planes can have a new regeneration of a regenerated tail because 
stem cells are present in the connective tissue containing fibro-
blasts in the tail. Despite the histological evidence, there are few 
examples of lizards with two regenerated sections of their tails 
and, we believe, this is the first documentation of two regener-
ated sections in a single tail for S. uniformis.  

We captured S. uniformis in trap arrays established in riparian 
habitat with cottonwood (Populus fremontii), willow (Salix spp.), 
and saltcedar (Tamarix sp.) trees as part of a larger project to 
examine the effects of saltcedar biocontrol and restoration on 
herpetofaunal communities (Bateman et al. 2014. Biol. Invasions 
DOI:10.1007/s10530-014-0707-0). On 26 May 2014, we captured 
a male S. uniformis that weighed 44 g, had a snout–vent length 
of 109 mm, and tail length of 79 mm. The tail was regenerated at 
two locations with the first regenerated section beginning at 23 
mm from the vent and the second section beginning at 61 mm 
from the vent (each section was 38 mm and 18 mm in length, 
respectively) (Fig. 1). 

Bureau of Land Management in the Arizona Strip District 
permitted access to study site. Scientific collecting permits 
were issued by the Arizona Game and Fish Department and 
Institutional Animal Care and Use Committee. This study 
was funded by the Bureau of Reclamation Southern Rockies 
Landscape Conservation Cooperative (LCC) and Desert LCC. 

HEATHER L. BATEMAN, Arizona State University at the Polytechnic 
campus, 7231 E. Sonoran Arroya Mall, Mesa, Arizona 85212, USA (e-mail: 
heather.bateman@gmail.com); CHARLENE HOPKINS (e-mail: hopkin92@
gmail.com), and KENT R. MOSHER (e-mail: krmosher@asu.edu).

VARANUS PANOPTES (Yellow-spotted Monitor). DIET AND 
FORAGING BEHAVIOR. Although large predatory animals are 
capable of capturing and consuming large prey, most regularly 
consume smaller prey (e.g., Hart and Hamrin 1990. In Hughes 
[ed.], Behavioural Mechanisms of Food Selection, pp. 235–253. 
Springer-Verlag, Berlin). Large monitor lizards are no exception. 
For example, Varanus bengalensis reaches 1.75 m in total length 
but 75% of its diet consists of small invertebrates (Auffenberg 
1994. The Bengal Monitor. The University Press of Florida, 
Gainesville. 560 pp.). Generalist predators such as large moni-
tor lizards use different foraging strategies to obtain different 
prey, a pattern well documented for V. bengalensis (Auffenberg 
1994, op. cit.). One foraging behavior noted was regular search-
es for dung beetles (Scarabaeidae) in the dung pats of (mainly) 
large mammals. Herein we document similar foraging behavior 

Fig. 1. Ventral (A) and dorsal (B) view of Sceloporus uniformis having 
two regenerated sections along its tail, Beaver Dam, Arizona
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in the Yellow-spotted Monitor, Varanus panoptes, in northern 
Australia.

The Yellow-spotted Monitor is a large lizard (up to 1.5 m in 
total length) inhabiting riparian areas and floodplains in tropical 
Australia (Cogger 2000. Reptiles and Amphibians of Australia. 
Reed New Holland, Sydney. 808 pp.). It is a generalist carnivore 
consuming mammals, frogs, reptiles, fish, invertebrates, 
and the eggs of reptiles and birds (Christian 2004. In Pianka 
and King [eds.], Varanoid Lizards of the World, pp. 423–429. 
Indiana University Press, Bloomington and Indianapolis. 
588 pp.). Invertebrates eaten include orthopterans, ants, 
lepidopterans, spiders, centipedes, roaches, hemipterans, 
beetles, trichopterans, and crabs (Christian 2004, op. cit.). 
Studies of V. panoptes diet are based mainly on dissections of 
museum specimens, and on stomach flushing of live individuals, 
although a few observations of feeding and prey capture have 
recently been published (Shannon 2008. Biawak 2:80–86; 
Shannon and Mendyk 2009. Biawak 3:85–87; Rhind and Doody 
2011. Herpetofauna 41:64–65; Doody et al. 2012a. Herpetol. Rev. 
43:339–340; Doody et al. 2012b. Herpetol. Rev. 43:491–492; Rhind 
et al. 2013. Herpetol. Rev. 44:516–517; Rhind et al. 2014. Herpetol. 
Rev. 45:335–336). Collectively, these studies and observations 
indicate that V. panoptes is capable of a wide range of foraging 
behaviors including capturing fast prey, subduing large prey, 
excavating inactive or hidden prey including eggs, foraging for 
aquatic prey, raiding poultry pens, and scavenging roadkill and 
human consumable waste. 

At 0935 h on 9 July 2010 we observed, photographed, and 
videoed a large male V. panoptes tearing apart a cattle dung pat 
on the campground at El Questro Station, El Questro Wilderness 
Park, in the Kimberley Region of Western Australia (16.006297°N, 
127.979819°E) (http://dx.doi.org/10.6084/m9.figshare.1281287). 
Upon closer examination (within 3 m) we observed the lizard 
to: 1) tongue-flick in and around the pat; 2) tear apart the pat 
with alternating forelimbs; 3) press its nose into the pat; and 4) 
capture small prey items and swallow them. Although we could 
not confirm it with absolute certainty, the prey items appeared to 
be dung beetles, which we later found to be relatively common 
in other dung pats in the area (there were no other similar-sized 
invertebrates in the 10 pats we examined). After the lizard tore 
apart the pat, it proceeded in a straight line to another pat 7 
m away. In this way the lizard tore apart seven dung pats in a 
~30-minute period. The pats were all within a 50-m2 area. The 
dung pats were from cattle, which invade the campground to 
forage on green grass late in the dry season. The campground 
is encompassed by the Station, a million-acre property that 
supports ~5000 head of cattle (M. Bass, pers. comm.). 

Varanus bengalensis forages for dung beetles in the dung pats 
of cattle, elephants, rhinoceros, donkeys, camels, blackbuck, 
nilgai, horses, and canids (Auffenberg 1994, op. cit.). In 
particular, V. bengalensis regularly visited bovine dunging sites, 
which contained a rich and diverse abundance of dung beetles. 
The lizards also demonstrated spatial memory, visiting but not 
disturbing fresh dung pats which have few beetles, then revisiting 
the pats days later when beetle densities were higher. We do not 
know if the V. panoptes knew of the dung pats previously; however, 
the lizard clearly focused on dung pats exclusively during the 
feeding bout. Earlier in the year when dung pats are not available 
at the site, we commonly observe V. panoptes foraging in the 
campground on mowed grass for buried prey including beetle 
larvae, hymenopteran larvae, and frogs. They also occasionally 
scavenge on human food items. Other producers of significant 

amounts of dung in the east Kimberley are feral donkeys, horses, 
cattle, and pigs. Dung foraging in monitors may be a relic; 
historically, prominent megafauna would have provided an 
abundance of dung pats and beetles for ancestral species of large 
monitors. Auffenberg (1994, op. cit.) estimated that the habit 
of gleaning dung beetles from Bovine pats by Asian monitors 
extended back into the Pliocene, based on fossil evidence from 
the Varanidae, Bovidae, and Scarabaeidae.

The great breadth of both food types and foraging strategies 
in V. panoptes probably increases the likelihood of individual 
variation of both. Individual variation in prey preference may 
be critical for the viability of V. panoptes populations in the 
Kimberley Region as they face the invading Cane Toad (Rhinella 
marina). Varanus panoptes is one of three species of monitor 
lizards that suffers severe population-level declines, via lethal 
toxic ingestion, with the invasion of Cane Toads (e.g., 83–96%, 
Doody et al. 2009. Anim. Conserv. 12:46–53). Toads have since 
invaded El Questro in 2012–2013. Perhaps individuals that prefer 
non-frog prey such as invertebrates will comprise the proportion 
of animals surviving the toad invasion. 

J. SEAN DOODY, Department of Ecology and Evolutionary Biology, 
University of Tennessee, 569 Dabney Hall, Knoxville, Tennessee 37996-1610, 
USA (e-mail: jseandoody@gmail.com); GRAEME SAWYER, 19 Tasman Cir-
cuit, Wagaman, Northern Territory 0810, Australia (e-mail: graemes@en-
tity1.com); KIM HANDS, Stop the Toad Foundation, 2 Delhi Street, West 
Perth, Western Australia 6005, Australia (e-mail: kim@stopthetoad.org.au).

VARANUS PANOPTES (Yellow-spotted Monitor). TOXIC PREY 
AVOIDANCE. It is well established that toxic Cane Toads (Rhi-
nella marina) poison some predator species attempting to ingest 
them (Lever 2001. Cane Toad: The History and Ecology of a Suc-
cessful Colonist. Westbury, Yorkshire). In a few species this interac-
tion translates into strong, population-level impacts; for example, 
Varanus panoptes suffers population declines of about 90% upon 
toad arrival (Doody et al. 2009. Anim. Conserv. 12:46–53; Ujvari 
and Madsen 2009. Herpetol. Conserv. Biol. 4:248–251). However, 
it is not known whether the surviving ~10% possessed genetic-
based immunity (Ujvari et al. 2013. Evolution 67:289–294), an in-
nate adaptive avoidance of frogs, or whether non-lethal encoun-
ters result in lizards learning to avoid Cane Toads (Llewelyn et al. 
2013. Austral. Ecol. 39:190–197). Behavioral observations, while 
insufficient alone to allow distinguishing among those hypoth-
eses, can clarify interactions that can facilitate choosing which 
hypothesis is the best to pursue. While studying the nesting biol-
ogy of V. panoptes in the Kimberley region of tropical Australia, we 
captured video of a natural interaction between a V. panoptes and 
a Cane Toad, soon after the arrival of toads to the site. 

In April and May 2013 we monitored four V. panoptes 
nesting warrens for female activity using Moutrie I-35® remote 
game cameras at El Questro Wilderness Park, Western Australia 
(15.895033°S, 128.132456°E). The site is mainly woodland 
savannah and is in the wet-dry tropics; the nesting warrens were 
in the sandhill of a riparian area. Cameras were placed on the 
trunks of small trees near the burrow entrances of warrens. Two of 
the cameras were set to take still photographs and two set to take 
short videos with an associated photograph (30 sec in duration). 
At 0829 h on 1 May a video captured the interaction of an adult 
gravid female V. panoptes and an adult Cane Toad (http://dx.doi.
org/10.6084/m9.figshare.1281314). The video begins by showing 
the lizard with its head turned towards the toad, which was sitting 
in shade next to a burrow opening (Fig. 1). The direction of her 
gaze and repeated tongue-flicking (6 flicks in that posture for 10 
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seconds), suggested that she was aware of the toad’s presence. 
At 11 seconds the lizard turned away from the toad and burrow 
entrance, at which time the toad hopped quickly into the burrow, 
possibly in response to the lizard’s movement. The lizard walked 
slowly about 0.5 m away from the burrow, during which time she 
flicked her tongue nine times; at 24 seconds the lizard ceased 
tongue-flicking and flattened out her body and basked in a patch 
of sunlight for the last 6 seconds of the video. Toads had arrived 
at the site during the previous wet season, sometime between 
November 2012 and March 2013. When we excavated the warrens 
in May and June most of the burrows contained 1–4 adult toads. 
Over the next few weeks the lizard completed her nesting in the 
same burrow, and was seen several times during this process, 
indicating that she was not a victim of toad poisoning. Excavation 
of her burrow revealed her eggs but no more toads.

As far as we know, this is the first direct observation of the 
interaction between a V. panoptes and a Cane Toad in nature (but 
see Llewelyn et al. 2013, op. cit., for field experiments in which V. 
panoptes were offered toads from a noose). The lizard, which was 
clearly large enough to consume the toad, was not toad-naïve, 
but may not have experienced toad toxin. It is possible that the 
lizard was satiated, or that V. panoptes do not feed while gravid, 
or during the nesting process. However, it is equally likely that 
the lizard avoided the toad due to either innate avoidance or a 
learned response to toad poisoning. Further monitoring of V. 
panoptes nesting warrens as toads arrive could reveal insightful 
interactions that clarify the behavioral repertoire of V. panoptes 
for dealing with Cane Toads. These interactions could help 
disentangle competing hypotheses underpinning the surviving 
10% of V. panoptes during the Cane Toad invasion.
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WOODWORTHIA MACULATA (Common Gecko). LEUCISM. 
Leucism is a condition where the lack of deposition of mela-
nin in the skin results in a white or pale coloration of the ani-
mal, but the eyes maintain normal pigmentation (cf. albinism; 
Bechtel 1995. Reptile and Amphibian Variants: Colors, Patterns, 
and Scales. Krieger Publishing Co., Malabar, Florida. 206 pp.). 
Leucism can vary from partial (<25%, also defined as piebald-
ism) to completely white individuals (van Grouw 2006. Dutch 
Birding 28:79–89; Rocha and Rebelo 2010. Herpetol. Notes 
3:361–362). Occurrence of leucistic New Zealand geckos in the 
wild are uncommon (T. Jewell, pers. comm.) and the few obser-
vations are generally not recorded.

On 25 February 2014, several Woodworthia maculata were 
caught at dusk, under a pile of rocks close to the shoreline at an 
island in Whakatane, New Zealand. One of the three individuals 
was an adult female (SVL = 67 mm) with very pale white 

Fig. 1. Game camera photograph of a gravid female Varanus panop-
tes near the entrance of her nesting burrow, looking towards a Cane 
Toad (Rhinella marina) that is sitting at the base of a small tree (in 
shadow). The dust in the air is a result of the lizard’s digging action 
just before the photograph was taken.

Fig. 1. Leucistic female Woodworthia maculata, (A) lateral head 
showing the pigmented eyes, and (B) light patterning on the dorsal 
region.
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coloration and dark viscera visible through the translucent 
skin. The eyes were pigmented, indicating that the individual 
was not an albino (Fig. 1A). The female also had light brown 
patterns on its dorsal region (Fig. 1B). This nocturnal species 
is generally grey, brown or olive-green in color with highly 
variable dorsal patterning, and has a large geographical range 
in New Zealand (Jewell 2008. Reptiles and Amphibians of New 
Zealand. New Holland, New Zealand. 143 pp.). This is one of the 
rare observations of leucism occurring in wild populations of 
W. maculata.

MARLEN BALING, Institute of Natural and Mathematical Sciences, 
Massey University (Albany Campus), Private Bag 102904, Auckland 0745, 
New Zealand; e-mail: m.baling@gmail.com.

XANTUSIA GRACILIS (Sandstone Night Lizard). DIET AND 
FORAGING BEHAVIOR. Occurrence of Xantusia gracilis is lim-
ited to a small range of sandstone habitat in the Anza-Borrego 
Desert of southern California. Due to the location and cryptic 
nature of X. gracilis, very little information has been gathered 
on its natural history. In captivity, these lizards have been ob-
served eating the eggs of Phyllodactytus nocticolus (as P. xan-
ti) (Grismer and Galvan 1986. Trans. San Diego Soc. Nat. Hist. 
21:155–165). While the diet of X. henshawi has been extensively 

examined through the analysis of stomach contents (Brat-
tstrom 1952. Copeia 1952[3]:168–172), to my knowledge, the 
hunting behavior and prey items of X. gracilis have never been 
observed in the wild.

On 25 May 2014, we observed an adult X. gracilis exposed on 
a sandstone wall. Light was immediately taken off of the animal 
in an effort to prevent it from retreating. By the time I readied 
my camera for a photo voucher, the lizard had disappeared. I 
approached the last known location of the lizard and discovered 
it inside the crevice of an exfoliating slab of sandstone. While 
attempting to take a photo of the lizard through the opening, 
it exited and consumed an insect on the artificially illuminated 
sandstone surface. It quickly retreated to the crevice where it 
was witnessed masticating, and licking its eye. It was observed 
for about an hour, emerging to prey on various insects, 
followed by partial to full retreat to the crevice soon after each 
catch or miss. One of the insects consumed was identifiable 
as a small beetle (Coleoptera) (Fig. 1). At least one potential 
prey item was rejected after approach and inspection by the 
lizard. Interest was shown in a Trimerotropis pallidipennis 
(Pallid-winged Grasshopper) (Fig. 2), with the lizard making a 
sudden movement in response to the grasshopper leaping. It 
was difficult to distinguish whether this was a predatory strike 
or the lizard startled from the grasshopper movement. No 
physical contact was made with the lizard and it did not appear 
to be disturbed by human presence or artificial lights. All of the 
mentioned behavior was video recorded and can be viewed by 
request to the first author.

TAYLOR S. HENRY, 13945 Chancellor Way, Poway, California 92064, 
USA (e-mail: taylorshenry@yahoo.com); GARY S. HENRY (e-mail: garysh-
enry@gmail.com).

SQUAMATA — SNAKES

AGKISTRODON CONTORTRIX (Copperhead). REPRODUCTION. 
Robust estimates of lifetime reproduction in female New World 
pitvipers exist only for several taxa, and in particular Crotalus 
horridus (Timber Rattlesnake). Here, we present data from a wild 
female Agkistrodon contortrix that suggests this species’ reproduc-
tive lifespan is protracted, similar to C. horridus from New York.

On 24 August 2001, a pregnant female A. contortrix (SVL = 62.2 
cm, tail length = 8.5 cm, mass = 165 g) was captured at our study 
site (Fig. 1). The area is a 485-ha parcel of basalt trap rock ridge 
ecosystem located 4.75 km NW of Meriden, Connecticut (Smith 
et al. 2009. Herpetol. Monogr. 23:45–73). She produced a litter of 
3 healthy offspring in the laboratory on 5 September 2001. Her 
post-birth mass was 99.3 g. She was subsequently PIT tagged and 
released at the exact location of capture.

The female was subsequently captured at the same site (within 
1 m) on 25 July 2008, 28 May 2010, 26 July 2011, and 12 August 
2013. On 25 July 2008 she appeared pregnant (SVL = 65.3 cm, tail 
length = 8.5 cm, mass = 340 g) and produced a litter of 6 healthy 
offspring in the laboratory on 2 September 2008. Her post-birth 
mass was 162 g. On 28 May 2010, although she did not appear 
pregnant (SVL = 65.5 cm, tail length = 9.0 cm, mass = 340 g), she 
was nonetheless brought back to the laboratory for observation. 
She did not produce a litter in 2010. On 26 July 2011 she appeared 
pregnant (SVL = 67.6 cm, tail length = 9.0 cm, mass = 274 g) and 
was brought to the laboratory. She produced a litter of 8 healthy 
offspring on 28 August 2011. Her post-birth mass was 199 g. On 
12 August 2012 she was recaptured at the same location and 
appeared pregnant (SVL = 67.8 cm, tail length = 9.0 cm, mass = 262 

Fig. 1. Xantusia gracilis with beetle immediately before predation.

Fig. 2. Xantusia gracilis showing interest in Trimerotropis pallidipen-
nis.
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g). She produced a litter of 6 healthy offspring in the laboratory on 
31 August 2013. Her post-birth mass was 155.2 g. 

From her initial capture on 24 August 2001 until her last 
capture on 12 August 2013, we documented production of four 
litters by this female. Additional unobserved litters are possible 
from 10 October 2001 (when she was released following her first 
litter) to 25 July 2008 (when she was captured prior to her second 
litter). Based on her size and indisputable evidence of sexual 
maturation at the initial capture, we conservatively estimated her 
age in August 2013 to be 15 years old. Accordingly, we document 
her reproductive lifespan to be at least 12 years.

Long-term data on wild female C. horridus indicate that repro-
ductive senescence is delayed or absent in this species’ life history 
(Brown 1991. Herpetologica 47:101–115). Our data on A. contortrix 
are consistent with this suggestion. We encourage others to collect 
long-term data on individuals of other pitviper species to better 
understand this important life history characteristic.

We thank J. Victoria and L. Fortin, Connecticut Department 
of Environmental Protection Wildlife Division, for providing the 
necessary permits. C. Annicelli, S. Berube, H. Gruner, S. Horwitz, 
J. Marzolf, and T. Tyning provided numerous favors. The Ameri-
can Wildlife Research Foundation, The University of Connecticut 
Department of Ecology and Evolutionary Biology Wetzel Fund, the 
Connecticut Department of Environmental Protection Non-game 
Fund, Sigma Xi, Georgia State University (Biology Department), 
and a National Science Foundation Predoctoral Fellowship (CFS) 
provided funding. This research was conducted under the super-
vision of The University of Connecticut Institutional Animal Care 
and Use Committee (IACUC), protocol number S211 1201.
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APOSTOLEPIS MULTICINCTA. DIET. Apostolepis multicincta 
(family Dipsadidae) is a small, fossorial snake endemic to the in-
ter-Andean dry valleys of Bolivia in the Departments of Santa Cruz 
(Reiche and Embert 2005. J. Herpetol. 39:379–383) and Chuqui-
saca (Cortez, in press. Kempffiana). Little information is available 
on the natural history of this species, including its diet. The only 
known prey item is a blind snake (Leptotyphlops striatula = Epic-
tia striatula; Embert and Reichle 2003. Salamandra 39:249–252). 
Herein we document a new prey item for A. multicincta. On 16 
June 2014 at 1500 h we captured an adult A. multicincta (male; SVL 
= 385 mm; tail length = 50 mm; head width = 5.6 mm) crossing 
the road in the community of Pacay, Florida Province, Santa Cruz 
Department, Bolivia (18.039722°S, 64.142222°W, WGS 84; elev. 
1294 m). Several hours later, while in captivity, the A. multicincta 
regurgitated a juvenile Amphisbaena cegei (male; SVL = 140 mm; 
tail length = 15 mm). This is the second known prey item for A. 
multicincta, and the first instance of an amphisbaenian in its diet. 
Both individuals were deposited in the Herpetology Collection in 
the Noel Kempff Mercado Museum, Santa Cruz de la Sierra, Bolivia 
(A. multicincta MNKR 5355; A. cegei MNKR 5356).
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ASPIDITES MELANOCEPHALUS (Black-headed Python). DIET. 
Pythons (Pythonidae) are among the largest native predators in 
many Australian terrestrial communities. However, interactions 
between these species and the suite of introduced mammalian 
predators that now dominate much of Australia have rarely 
been reported. On 7 July 2014, we observed a road-killed A. 
melanocephalus (total length ca. 1.5–2 m) on the Gibb River 
Road, Western Australia, just west of the turnoff to Windjana 
Gorge Road in open savanna woodland (Fig. 1). Inspection of 
the stomach contents revealed three feral cat kittens (Felis catus). 
Based on their small size (ca. 150 mm head–body length), folded 
ears and closed eyes, these cats were less than a few weeks old 
and had been consumed in one session, presumably when the 
python found them in a den. The posterior-most cat was near fully 
digested, while the other two cats were intact.

Australia’s mammal fauna has undergone systematic declines 
across most of the continent and direct predation by introduced 
predators (i.e., feral cats; red foxes) is widely considered a key 
threatening process (Short and Smith 1994. J. Mammal. 75:288–
297). Populations of some native predators have clearly shifted 
to prey on comparatively abundant introduced mammals (e.g., 
rabbits, house mice; Heard et al. 2004. Austral Ecol. 29:446–460). 
However, although feral cats have played an important role in the 
decline of many native species, they have not been considered as 
potential prey for many native predators. This observation suggests 
that feral cats, which are relatively abundant and widespread 
throughout Australia, could be a significant food resource for 
some large native predators, such as A. melanocephalus. 

TOM PARKIN (e-mail: elapideco@gmail.com) and PAUL OLIVER, Re-
search School of Biology, Australian National University, Canberra, Australia 
(e-mail: paul.oliver@anu.edu.au).

BOA CONSTRICTOR (Boa Constrictor). DIET. Boa constrictor 
is an opportunist and generalist predator occurring throughout 
Central and South America (Henderson et al. 1995. Herpetol. Nat. 
Hist. 3:15–27). Its diet includes mainly mammals, reptiles, and 
birds (Pizatto et al. 2009. Amphibia-Reptilia 30:533–544; Bernarde 

Fig. 1. Road-killed Aspidites melanocephalus on the Gibb River Road, 
Western Australia, with three Felis catus it had consumed.
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and Abe 2010. Biota-Neotrop. 10:167–173). Although predation 
on wild birds by B. constrictor is well documented (e.g., Pizatto et 
al. 2009, op. cit.; Barbier and Rocha-Santos 2014. Herpetol. Rev. 
45:140), herein we provide the first report of B. constrictor preda-
tion on Patagioenas picazuro (Picazuro Pigeon: Columbidae), in 
an urban forested fragment.

The observation occurred on 20 Sep 2010 in a forest clearing 
at the Natural Heritage Private Reserve of the Universidade Fed-
eral de Mato Grosso do Sul (NHPR/UFMS), Mato Grosso do Sul, 
Campo Grande, Brazil (20.5082°S, 54.6162°W; datum WGS84). At 
0857 h, we found a B. constrictor constricting and swallowing a P. 
picazuro (Fig. 1A). The NHPR/UFMS fragment has an area of ap-
proximately 50 ha of dense savannah within a highly urbanized 
landscape. Despite the relatively small size of the fragment (Fig. 
1B), our observation highlights the importance of these remain-
ing protected areas as refuges for species and communities threat-
ened by urban development.

We acknowledge Conselho Nacional de Desenvolvimento 
Científico e Tecnológico (CNPq) and Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior (CAPES) for 
financial support. We are grateful to Rudi Laps, Franco L. Souza, 
and Vanda L. Ferreira for helping in species identification and 
Cynthia P. A. Prado, Franco L. Souza, and Harry W. Greene for 
critically reviewing the manuscript.

LUCIANA V. DA SILVA, Programa de Pós- Graduação em Biologia Veg-
etal (e-mail: lucimariie@hotmail.com); GABRIEL P. FAGGIONI, Programa 
de Pós- Graduação em Ecologia e Conservação, Centro de Ciências Biológi-

cas e da Saúde, Universidade Federal de Mato Grosso do Sul, 79.070-900, 
Av. Costa e Silva, Campo Grande, MS, Brazil (e-mail: faggioni@hotmail.com).

BOA CONSTRICTOR (Boa Constrictor). DIET. Boa constrictor is 
a widely distributed, semiarboreal, mostly nocturnal, large-bod-
ied snake (Greene 1983. In Janzen [ed.], Costa Rican Natural His-
tory, pp. 380–382. Univ. Chicago Press, Chicago, Illinois). These 
generalist, opportunistic, sit-and-wait predators are known to 
feed on a variety of prey, with endothermic animals compris-
ing a large proportion of the diet of adult specimens (Pizzatto et 
al. 2009. Amphibia-Reptilia 30:533–544). Previous accounts on 
mammalian prey include opossums, bats, rats and mice, rabbits, 
squirrels, porcupines, tamanduas, mongooses, agoutis, coatis, 
armadillos, sloths, deer, ocelots, and monkeys (Reed and Rodda 
2009. Giant Constrictors: Biological and Management Profiles 
and an Establishment Risk Assessment for Nine Large Species 
of Pythons, Anacondas, and the Boa Constrictor. U.S. Geological 
Survey Open-File Report 2009–1202, Reston, Virginia. 302 pp.). 
On 29 May 2012, we obtained an adult female B. constrictor (total 
length ca. 210 cm) from a local farmer (who thought it to be a 
Lachesis stenophrys [Matabuey or Bushmaster]) on the southern 
slope of Reserva Natural Cerro Musún (12.96°N, 85.23°W, datum 
WGS84; 650 m elev.), Dept. Matagalpa, Nicaragua. The farmer 
had killed the snake the previous morning at ground level in his 
crop field, situated at the edge of a relatively large and well pre-
served premontane wet forest. In the snake’s stomach, we found 
a recently ingested, full-grown Potos flavus (Kinkajou: Procyoni-
dae: Carnivora), a strictly nocturnal and mainly frugivorous and 
arboreal mammal (Ford and Hoffmann 1988. Mammalian Spe-
cies 321:1–9). The snake had swallowed the Kinkajou head-first. 
To our knowledge, this is the first report of Kinkajou in the diet 
of B. constrictor.

JAVIER SUNYER, Museo Herpetológico de la UNAN-León (MHUL), 
Departamento de Biología, Facultad de Ciencias y Tecnología, Univer-
sidad Nacional Autónoma de Nicaragua-León, León, Nicaragua (e-mail: 
jsunyermaclennan@gmail.com); DIANA M. GALINDO-URIBE, Grupo de 
Ecofisiología, Comportamiento y Herpetología, Universidad de los Andes, 
Bogotá, Colombia (e-mail: dm.galindo48@uniandes.edu.com).

COLUBER (= MASTICOPHIS) BILINEATUS (Sonoran Whip-
snake). DIET. Avian nest predation by snakes has been reported 
infrequently, but may account for as much as 90% of all nest 
predation (Weatherhead and Blouin-Demers 2004. J. Avian Biol. 

Fig. 1. A) Patagioenas picazuro (Picazuro Pigeon) predation by Boa 
constrictor. B) Google Earth satellite image showing urban fragment 
where predation took place (arrow), in Campo Grande, MS, Brazil.

Fig. 1. Ingestion of Potos flavus (Kinkajou) by Boa constrictor at 
Reserva Natural Cerro Musún, Dept. Matagalpa, Nicaragua.
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35:185–190). Coluber bilineatus is a common snake in the So-
noran Desert that is semiarboreal to arboreal and is most com-
monly observed in brush and trees (Jones 2014. Arizona Wildlife 
Views: 43). The diet of C. bilineatus is known to consist of lizards 
(Bezy and Enderson 2003. Sonoran Herpetol. 16:16–17) and 
mammals (Camper and Dixon 2000. Texas J. Sci. 52:83–92). Here 
we document the first report of bird eggs as food items for C. bi-
lineatus. 

On 13 August 2013 at 1100 h, we observed an adult C. bilin-
eatus (total length ca. 1700 mm) predating the nest of a Zenaida 
asiatica (Mourning Dove) at La Cieneguita, 12 km from Maz-
ocahui, municipality Baviacora, Sonora, México (29.539253°N, 
110.015°W; datum WGS84). The snake climbed to the nest ca. 
3.5–4 m above the ground of a live mesquite (Prosopis velutina). 
The dove fought for a few seconds but it was unable to protect 
the eggs and flew away. The snake proceeded to swallow the first 
egg (Fig. 1), but dropped the second egg while trying to swallow 
it. It searched for more eggs, but not finding any, eventually de-
parted in response to our presence. Photos are deposited in the 
Colección Científica de Vertebrados de la Universidad Autónoma 
de Ciudad Juárez. 

ANA GATICA-COLIMA, Universidad Autónoma de Ciudad Juárez, ICB, 
Departamento de Ciencias Químico Biológicas, Laboratorio de Ecología 
y Biodiversidad Animal, Anillo Envolvente del PRONAF y Estocolmo s/n, 
CP 32310, Ciudad Juárez, Chihuahua, México (e-mail: agatica@uacj.mx); 
ALDO HIRAM GUTIÉRREZ-SALDAÑA (e-mail: aldohiram@gmail.com), 
ANTONIO OROZCO-AVÍTIA (e-mail: avitia65@ciad.mx), ROSA IDALY 
MORALES-ESTRADA (e-mail: idalyum@yahoo.com.mx), and JESÚS AL-
BERTO JIMÉNEZ-LEYVA (e-mail: funjidos@yahoo.com.mx), Centro de 
Investigación en Alimentación y Desarrollo (CIAD A.C.),  Coordinación de 
Tecnologías de Alimentos de Origen Vegetal (CTAOV), Laboratorio de 
Biotecnología de Plantas y Hongos, Carretera a La Victoria Km 0.6 C.P. 
83304, Hermosillo, Sonora, México. 

COLUBER (= MASTICOPHIS) FLAGELLUM (Coachwhip). DE-
FENSIVE BEHAVIOR. Speed and retreat into bushes is the most 
common escape behavior seen in racers and whipsnakes (BHB, 
pers. obs.). Here we report an unusual escape behavior of a Colu-
ber flagellum crawling up a Giant Saguaro (Carnegia giantea). 
Robert and Jamie Dieterich saw a C. flagellum (total length ca. 
100 cm) in the shade of the veranda of their house on their Fly-
ing D Ranch, near Signal, Mohave Co., Arizona, USA (34.50864°N, 
113.6304°W; datum WGS 84) at about l500 h on 17 April 2014. Ap-
parently reluctant to go from the 30°C shade into the hot sun, it 

rattled its tail and made strikes at a broom used to move it away 
from the house. Finally the snake left the shade, traveled 3 m to 
and up 1.5 m on a 7-m tall Saguaro (Fig. 1). Distractions caused 
the observers to leave the area for about 5 min and on their re-
turn the snake had disappeared. While the snake was still visible, 
the spines on the cactus would deter most potential predators 
until further escape was possible. 

BAYARD H. BRATTSTROM, Horned Lizard Ranch, P.O. Box 166, Wikie-
up, Arizona 85360, USA (e-mail: bayard@hughes.net); JAMIE K. DIET-
ERICH and ROBERT DIETERICH, Flying D. Ranch, P.O. Box 132, Wikieup, 
Arizona 85360, USA.

COLUBER (= MASTICOPHIS) MENTOVARIUS (Neotropical 
Whipsnake). PREDATION. Although snake predation by rap-
tors is common and well-documented (Mitche and Fischer 2008. 
Banisteria 31:54–56), there are no records to my knowledge of 
Coluber mentovarius being part of the diet of any Buteo species. 

Fig. 1. Coluber bilineatus swallowing a Zenaida asiatica (Mourning 
Dove) egg in Sonora, México.

Fig. 1. Coluber flagellum crawling up a Saguaro Cactus near Signal, 
Arizona, USA.

Fig. 1. Head of a Coluber mentovarious found with feathers in its 
mouth, suggesting predation by a raptor.
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Knight and Erickson (1976. Raptor Research 10:108–111) report-
ed a high prevalence of snakes in the diet of a population of Bu-
teo jamaicensis (Red-tailed Hawk) from north-central Washing-
ton, along the Columbia River, USA; Coluber constrictor (North 
American Racer) was the most abundant reptile prey item. Also, 
Granzinolli and Motta-Junior (2007. Emu 107:214–222) reported 
eight individual snakes (all of them Colubridae) in a sample of 
259 pellets and 3296 prey items from eight species of raptors of 
the orders Falconiformes and Strigiformes in southeastern Bra-
zil.

On 12 July 2014 at 1802 h, I found the head of an adult C. 
mentovarius with feathers in its mouth in relictual oak forest near 
Zacatzonapa, Tixtla de Guerrero, Guerrero, Mexico (17.51639°N, 
99.3572°W, datum WGS84; 1546 m elev.). Nearby, I saw a Buteo sp. 
resting in an oak tree, suggesting that the snake was preyed upon 
by the hawk and bit the bird’s feathers in defense.

RICARDO PALACIOS-AGUILAR, Facultad de Estudios Superiores Iz-
tacala, Universidad Nacional Autónoma de México, Carrera de Biología, Ap. 
Postal 314. Tlalnepantla de Baz 54090, Estado de México, México; e-mail: 
ricardopalaciosaguilar@gmail.com. 

CROTALUS LEPIDUS (Rock Rattlesnake). DIET. The diet of Cro-
talus lepidus includes arthropods, frogs, small rodents, lizards, 
and snakes (Ernst and Ernst 2003. Snakes of the United States 
and Canada. Smithsonian Institution Press, Washington, D.C. 668 
pp.). Herein we report a new prey item in the diet of this species. 

On 24 June 2013 at 1445 h, we collected a male C. lepidus with 
a perceptible diet item in Cañon San Isidro, which is located in 
Santiago, Nuevo Leon, México (25.378966°N, 100.310179°W, 
WGS84; elev. 1800 m). The snake was maintained in captivity 
for eight days until feces were released. Examination of the 
fecal material revealed numerous black keeled and mucronated 
scales, as well as a partially digested right leg, and a femur and 
phalangeal bones of a left leg. A comparison of the scales found 
in the samples with those from reptiles present in the area 
indicated that the scales belonged to the lizard Sceloporus oberon 
(Royal Lesser Minor Lizard), a species apparently common in 
the area. To the best of our knowledge this is the first report of 
S. oberon in the diet of C. lepidus. The snake was released at the 
site of capture.

Special thanks to V. Mata-Silva for reviewing a draft of this 
note.

JAVIER BANDA-LEAL (e-mail: javier_banda@hotmail.com), DAVID 
LAZCANO, MANUEL NEVÁREZ- DE LOS REYES, and ALEJANDRO 
HUERECA-DELGADO, Universidad Autónoma de Nuevo León, Facultad 
de Ciencias Biológicas, Laboratorio de Herpetología, Apartado Postal # 513, 
San Nicolás de los Garza, Nuevo León, C.P. 66450, México.

CROTALUS MOLOSSUS (Black-tailed Rattlesnake). REPRO-
DUCTION. Reproductive bimodality has been observed in sever-
al North American pit vipers, most notably Crotalus atrox (West-
ern Diamond-back Rattlesnake), but has not been documented 
in C. molossus molossus (Ernst 1992. Venomous Reptiles of North 
America. Smithsonian Institution Press, Washington D.C. 236 
pp.). Therefore, we were surprised when we discovered one of 
our radio-telemetered C. m. molossus engaged in courtship with 
an unmarked female on 5 March 2014 at 1225 h. We observed the 
snakes on an east-facing talus slope on Tumamoc Hill, a national 
environmental study site where our lab is located, within 3.2 km 
of downtown Tucson, Arizona, USA, (32.2169°N, 111.0031°W, da-
tum NAD83). Courtship behavior included persistent chin-rub-
bing and tongue-flicking by the male along the female’s dorsum, 

even as the female began to move slowly into the talus. We left 
the site at 1256 h to reduce disturbance to the animals. 

We revisited the site at 1710 h, at which time we observed the 
two snakes in copulo (T

ambient
 = 23.3°C, T

substrate
 = 33.0°C, relative 

humidity = 36%, cloud cover = 85%). We were able to determine 
that the snakes were copulating, because the female had a 
noticeable bulge immediately anterior to her cloaca (Fig. 1), 
and she was clearly dragging the male with her as she moved. 
We left again at 1720 h, when it became apparent that the female 
was attempting to hide in the talus, possibly in reaction to our 
presence. The following day at 1139 h, the male had moved ca. 20 
m, and the female was no longer present. 

Although spring mating in C. m. molossus has not been 
observed in the past, histological findings indicate that males are 
at least capable of spermiogenesis as early as May, resulting in the 
presence of viable sperm in the vasa deferentia (Goldberg 1999. 
Texas J. Sci. 51:321–328). In contrast, males found in March–April 
were characterized by either regressed or recrudescent testes, 
which would preclude successful insemination. With regard 
to females, a few individuals were found with oviductal eggs as 
early as April; however, fertilization from stored sperm seems 
a more plausible explanation for early ovulation. Regardless, 
these histological findings do not coincide with the timing of 
our observation. Although Goldberg’s (op. cit.) data include 59 
individuals from Arizona, he only provides locality data as county 
of origin. Therefore, detailed histological information from C. m. 
molossus found at our study site would be required for a more 
robust interpretation of our observation.

Observations of reproductive behavior in C. molossus 
nigrescens provide additional context. Successful copulation was 
observed in this species on 1 February 1978, 28 May 1973, and 2 
March 1974. The second two observations were made of captive 
animals, and the first was in the field (Ernst, op. cit). The range 
of C. m. nigrescens encompasses central Mexico between the 
states of Durango and Oaxaca, an area that typically experiences 
mild winters without hard freezes (Campbell and Lamar 2004. 
The Venomous Reptiles of the Western Hemisphere. Cornell 
University Press, New York. 870 pp.). Given the climatic differences 
faced by the two subspecies, it seems plausible to suggest that 
spring mating might occur more commonly in low-elevation/
low-latitude populations of C. m. molossus, such as our study 
population in Arizona.

AIVA TESKEY, LILY WALSH, MICKEY PARKER (e-mail: mparker@
email.arizona.edu), and MATT GOODE, Tumamoc Hill Herpetology Lab, 

Fig. 1. Pair of Crotalus molossus molossus in copulo, as evidenced by 
the bulge immediately anterior to the female’s cloaca, 5 March 2014 
in Tucson, Arizona, USA.
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School of Natural Resources and Environment, 325 Biological Sciences East, 
University of Arizona, Tucson, Arizona 85721, USA (e-mail: mgoode@email.
arizona.edu). 

CROTALUS TOTONACUS (Totonacan Rattlesnake). DIET. Like 
most of the larger members of its genus, Crotalus totonacus is 
known to prey on small mammals and birds. Reports include a ju-
venile containing rodent hair (Armstrong and Murphy 1979. Univ. 
Kansas Mus. Nat. Hist. Spec. Publ. 5:1–88), and mammal hair and 
bird feathers (Klauber 1972. Rattlesnakes: Their Habits, Life His-
tories, and Influence on Mankind. Vol. I & II. 2nd ed. University of 
California Press. Berkeley, California. 1533 pp.). Specific prey items 
documented for the species are limited. Martin (1958. Misc. Publ. 
Mus. Zool. Univ. Michigan 101:1–102) found a Neotoma sp. (cave 
rat) and a Sciurus alleni (Allen’s Tree Squirrel) in the stomachs of 
two specimens from Tamaulipas, México. Here we report the first 
record of an additional species, Spermophilus (Otospermophilus) 
variegatus (Rock Squirrel). 

At 1342 h on 6 June 2007, 9.37 km (airline) SW of the junction 
of Mex Hwy 85 and N. L. State Hwy 20, on a dirt pathway S of 
Hwy 20, in the municipality of Santiago, Nuevo León, México 
(25.335934°N, 100.192566°W, datum WGS84; elev. 1282 m), one 
of us (SEOH) observed an adult C. totonacus (total length ~1.8 m) 
eating a squirrel. When first seen, the snake had already swallowed 
the head of the squirrel (Fig. 1). The snake was observed for 
about 5 min during which time it dragged the food item about 
2 m to some scrub cover and was left alone to finish eating. 
Additionally we report here the contents of an unpublished 
thesis (Vallejo-Gamero 1981. Taxonomía y distribución de la 
familia Crotalidae en el estado de Nuevo León, México. Tesis 
Inédita, Facultad de Ciencias Biológicas, Universidad Autónoma 
de Nuevo León, México. 49 pp.) that noted stomach contents of 
C. totonacus included Neotoma sp. and Didelphis sp. (opossum). 
Unfortunately the specimens the report was based on are no 
longer present in the UANL collection for verification. We thank 
Juan Cruzado-Cortés for help with identifying the squirrel.

WILLIAM L. FARR, Houston, Texas 77096, USA (e-mail: williamfarr@sb-
cglobal.net); MANUEL NEVÁREZ DE LOS REYES, DAVID LAZCANO, Uni-
versidad Autónoma de Nuevo León, Facultad de Ciencias Biológicas, Lab-
oratorio de Herpetología, Apartado Postal 513, San Nicolás de los Garza, 
Nuevo León, C.P. 66450, México; SADOT EDGARDO ORTIZ-HERNÁNDEZ, 
Parque Nacional Cumbres de Monterrey, Nuevo León, México.

DRYMARCHON MELANURUS (Central American Indigo 
Snake). DIET. Drymarchon melanurus is known to feed on a 

great variety of prey including fishes, eggs, frogs, turtles, lizards, 
snakes, birds, and mammals (Scott 1983. In Janzen [ed.], Costa 
Rican Natural History, pp. 380–382. Univ. Chicago Press, Chicago, 
Illinois). In Nicaragua, the only dietary record of this species in-
cludes a Leptodactylus savagei (Travers et al. 2011. Herpetol. Rev. 
42:399–403). Herein we report the first record of predation by D. 
melanurus on a Swamp Eel.

At 1715 h on 18 February 2014, at Lost Canyon Nature Reserve 
(12.70582°N, 86.41777°W, datum WGS84; 140 m elev.), San Juan de 
Dios, El Jicaral, Dept. León, Nicaragua, a D. melanurus (total length 
ca. 180 cm) was encountered pulling a Swamp Eel (Synbranchus 
marmoratus; total length ca. 80 cm) out of a 2.3-m wide stream 
surrounded by secondary vegetation. The snake firmly grabbed 
the eel with its posterior teeth while pulling it out of the water 
by coiling its body uphill. The eel showed evidence of the attack 
in the middle and posterior part of its body. The snake never 
tried to constrict and did not release the eel, which hissed and 
struggled for about 10 min. After ca. 15 min. they were left alone 
because the snake was clearly concerned with the presence of 
human observers. At that point, the snake had managed to pull 
the eel 1 m up and about 50 cm horizontal from the stream to 
the adjacent spiny vegetation. The habitat was lowland dry forest 
in transition to arid habitat (Holdridge 1967. Life Zone Ecology, 
rev. ed. Tropical Science Center, San José, Costa Rica. 206 pp.). We 
thank Eric van den Berghe for identification of the eel.

JAVIER SUNYER, Museo Herpetológico de la UNAN-León, Departa-
mento de Biología, Facultad de Ciencias y Tecnología, Universidad Nacio-
nal Autónoma de Nicaragua-León, León, Nicaragua (e-mail: jsunyerma-
clennan@gmail.com); RICHARD LEONARDI, Lost Canyon Nature Reserve, 
Nicaragua (e-mail: r.k.leonardi@gmail.com, www.Lost-Canyon.org).

ERYX JACULUS (Sand Boa). ALBINISM. Eryx jaculus is a diurnal, 
burrowing snake and is the only member of the family Boidae in 
Europe. It ranges from the Balkans, Turkey, and Greece to central 
Asia, the Middle East, and Mediterranean North Africa. In Greece 
it is present on the mainland and many islands of the Aegean and 
the Ionian Seas (Valakos et al. 2008. The Amphibians and Rep-
tiles of Greece. Edition Chimaira, Frankfurt am Main, Germany. 
463 pp.). On 14 May 2014, at 1908 h, we found an albino adult 
E. jaculus under a stone near the port of Aghios Georgios, Irak-
lia, Greece (36.8611°N, 25.4701°E; datum WGS84). The specimen 
(Fig. 1; SVL = 300 mm; tail length = 30 mm; 31.6 g) was found 50 
m from another adult E. jaculus with a typical pattern. Although 

Fig. 1. A Crotalus totonacus preying on a Spermophilus variegatus 
(Rock Squirrel) in the municipality of Santiago, Nuevo León, México.

Fig. 1. Predation by Drymarchon melanurus on Synbranchus marmo-
ratus, at Lost Canyon Nature Reserve, San Juan de Dios, El Jicaral, 
Dept. León, Nicaragua.
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albinism has been reported to occur in other boid species (e.g., 
Lichanura trivirgata; Klauber 1972. Rattlesnakes: Their Habits, 
Life Histories, and Influence on Mankind. University of Califor-
nia Press, Berkeley, 2 vols. 1533 pp.), we know of no other cases of 
albinism in this species. 

YUVAL ITESCU (e-mail: yuvitescu@gmail.com), GAYA SAVYON, and 
ALEX SLAVENKO, Department of Zoology, Tel-Aviv University, Tel-Aviv 
69978, Israel.

HYDROPHIS (= PELAMIS) PLATURA (Yellow-bellied Seasnake). 
INTERACTION WITH DOLPHINS. Hydrophis platura is the only 
fully pelagic sea snake. It is thought to be predominantly a pas-
sive drifter that concentrates around ocean slicks, where it some-
times forms aggregations into the millions (Campbell and Lamar 
2004. Venomous Reptiles of the Western Hemisphere. Cornell 
University Press, Ithaca, New York. 870 pp.). Little is known about 
biotic interactions of H. platura. It eats fishes and probably has 
few predators because it is unpalatable to many fishes and may 
have toxic flesh (Campbell and Lamar, op. cit.).

At ~1015 h on 7 November 2013, one of us (EL) was swim-
ming with a pod of about half a dozen Tursiops truncatus (Com-
mon Bottlenose Dolphins) in Banderas Bay, Jalisco, Mexico 
(20.7031078°N, 105.3278205°W; datum WGS84), when two of the 
dolphins began interacting with an adult H. platura (Fig. 1; total 
length ca. 70 cm based on photographs). Over a period of 6–7 min, 
the two dolphins pushed the snake around in the water with their 
heads and repeatedly threw it into the air using their tails. The 
snake did not react in any obvious way, only continued to swim.

Although wild and captive delphinids occasionally manipu-
late other animals for functional purposes (e.g., Smolker et al. 
1997. Ethology 103:454–465), the majority of reports of these 
kinds of interactions seem to serve no particular purpose and 
are categorized as play. Social object play using plants or animals 
that do not serve as prey often involves pushing these animals 
around, passing them from one part of the body to another or 
among individuals, or chasing and grabbing them only to release 
them before chasing again (Janik 2015. Current Biol. 25:R7–R8). 
These behaviors are often accompanied by splashing, aerial dis-
plays, and social interactions (Mann and Smuts 1999. Behaviour 
136:529–566). Because the behavior of the dolphins we observed 
fit this description, we suggest that the dolphins were playing 
with the snake. If this was indeed the case, this is the first docu-
mentation of dolphins playing with a marine reptile. 

Dolphins do not appear to prey upon H. platura. Kropach 
(1972. PhD dissertation, The City University of New York), 
reporting the unpublished data of other investigators, stated that 

stomach contents of 214 dolphins examined from areas of the 
eastern Pacific where H. platura was plentiful contained no sea 
snakes, and Heatwole (1975. In W. A. Dunson [ed.], The Biology 
of Sea Snakes, pp. 233–249. University Park Press, Baltimore, 
Maryland) concluded that H. platura are nearly free from 
predation. Two reports of pinnipeds, both of which became ill, 
consuming H. platura suggest that the snakes are unpalatable to 
marine mammals. In addition, the venom of H. platura is largely 
neurotoxic and is probably highly potent. Although only a few 
fatal bites to humans have been reported, the potential for fatal 
bites to marine mammals exists.

ANDREW M. DURSO, Department of Biology, Utah State University, 
Logan, Utah 84322, USA (e-mail: amdurso@gmail.com); MARIA EUGENIA 
RODRIGUEZ, and EDUARDO LUGO, Wildlife Connection, Puerto Vallarta, 
Jalisco, Mexico, C.P. 48328.

LEPTODEIRA SEPTENTRIONALIS (Northern Cat-eyed Snake). 
DIET AND PREDATION. Beginning at 1838 h on 30 May 2014 
at the Caves Branch Jungle Lodge in Belize, we observed an en-
counter between a Leptodeira septentrionalis and an Incilius val-
liceps that appeared to have initiated as a predation attempt by 
the toad on the snake. The toad (SVL ca. 9 cm) had the dorsal 
portion of the snake’s head in its mouth (Fig. 1); however, the 
toad was motionless and the snake (with its head in the toad’s 
mouth) was retracting backwards up a stone wall into a crevice, 
pulling the toad with it. The snake’s lower jaw was beneath the 
lower jaw of the toad, meaning that teeth of the snake’s upper jaw 
were undoubtedly imbedded in the toad’s lower mouth, thereby 
allowing the snake to envenom the toad, indicated by the toad’s 
lack of motion (for information on toxicity of venom within 

Fig. 1. Albino Eryx jaculus found near the port of Aghios Georgios, 
Iraklia, Greece. 
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Fig. 1. Tursiops truncatus (Common Bottlenose Dolphins) seemingly 
playing with a Hydrophis (= Pelamis) platura (Yellow-bellied Seas-
nake) in Banderas Bay, Jalisco, Mexico.
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genus Leptodeira see Weinstein et al. 2014. Clin. Toxicol. 52:277–
282). Within 2 min the snake had retracted nearly its whole body 
into the crevice, but it was also clear that the toad would not fit 
into it (Fig. 1). At approximately 1858 h, the snake made a quick 

motion to simultaneously extract its head from the immobilized 
toad and put the toad’s snout in its mouth. It then began an at-
tempt to swallow the toad (Fig. 2). To do so the snake gradually 
began to exit the crevice and stretch downwards. By 1941 h, the 
snake had engulfed nearly the whole head of the toad. The next 
morning the toad was found dead about 2 m from where the en-
counter was first observed. There was no indication of the fate of 
the snake. Our only explanation for the encounter was that the 
toad attempted to predate the snake, but the snake was able to 
bite inside the toad’s mouth to envenom and kill the toad. This 
provided the counter-opportunity for the snake to attempt to eat 
the toad, which may have been too large to consume. 

RICHARD M. ENGEMAN, National Wildlife Research Center, 
4101 LaPorte Ave., Fort Collins, Colorado 80521-2154, USA (e-mail: 
richard.m.engeman@aphis.usda.gov); CARRIE ENGEMAN, 2485 Pelican 
Cove, Windsor, Colorado 80550, USA.

OXYRHOPUS OCCIPITALIS. MELANISM. Melanism is an unusu-
ally high amount of black pigment within a particular individual 
(Gilhen and Scott 2014. Can. Field-Nat. 128:63–71). Melanism 
may provide advantages for thermoregulation and reproduction 
(Clusella-Trullas et al. 2007. J. Therm. Biol. 32:235–245) and has 
been described as common and highly variable in snakes (Lori-
oux et al. 2008. Amphibia-Reptilia 29:1–5). 

On 16 October 2013 at 1128 h, a melanistic adult female 
Oxyrhopus occipitalis (Fig. 1; SVL = 680 mm; tail length = 198 
mm) was collected at the upland forest in Reserva Extrativista 
Beija Flor Brilho de Fogo (0.8044°N, 52.212692°W, datum WGS 
84; elev. 98.4 m), municipality of Pedra Branca do Amapari, 
Amapá state, Brazil, and deposited in the herpetology collection 
of Universidade Federal do Amapá (CECCAMPOS 00911). This 
record constitutes the first published account of melanism in O. 
occipitalis (Dipsadidae, Xenodontinae, Pseudoboini) from the 
eastern Amazon. 

We are grateful to Edmilson G. Coelho (Secretaria Municipal 
do Meio Ambiente e Turismo) for providing logistic help in the 
Reserva Extrativista Beija Flor Brilho de Fogo. We thank Paulo 
S. Bernarde for help with the identification of the snake, and 
ICMBio for the license number 41443-1.

CARLOS E. COSTA-CAMPOS (e-mail: eduardocampos@unifap.br), 
PEDRO G. NERY SAMPAIO, JULIANA G. CORRÊA, YURI B. SILVA E 
SILVA, RAIMUNDO R. JESUS BAÍA, HÉLIO R. M. PAMPHILIO JÚNIOR, 
MAYARA F. M. FURTADO, and PEDRO F. FRANÇA, Laboratório de Herpe-
tologia, Departamento de Ciências Biológicas e da Saúde, Coordenação de 
Ciências Biológicas, Universidade Federal do Amapá, Campus Marco Zero, 
68.903-419, Macapá, AP, Brazil.

PANTHEROPHIS GUTTATUS (Red Cornsnake). DIET. Panthe-
rophis guttatus is a common predator of small mammals and of 
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Fig. 1. Leptodeira septentrionalis found with the dorsal portion of its 
head in the mouth of an Incilius valliceps in Belize. 

Fig. 2. In a quick motion 20 min after observations were initiated, the 
Leptodeira septentrionalis removed its head from inside the mouth 
of the Incilius valliceps and captured the toad’s snout in its mouth. 

Fig. 1. Dorsal (A) and ventral (B) views of an adult female Oxyrhopus 
occipitalis displaying melanistic coloration.
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bird eggs and nestlings, including those of Colinus virginianus 
(Northern Bobwhite) and various songbirds (Ernst and Ernst 
2003. Snakes of the United States and Canada. Smithsonian 
Inst. Press, Washington, D.C. 668 pp.; Miller and Leonard 2010. 
Southeast. Nat. 9:395–402). Circumstantial evidence suggests 
that P. guttatus might occasionally prey upon eggs or nestlings 
of larger birds such as cavity-nesting birds of prey. We report 
here the first documented case of P. guttatus preying on Falco 
sparverius (American Kestrel) nestlings in a nest box located ca. 
1 km W of Sparr, Marion Co., Florida, USA. Kestrels began incu-
bating a clutch of five eggs on 21 March 2012, and three healthy 
5-day-old nestlings and two unhatched eggs were observed on 
24 April. When we returned on 14 May to band the 25-day-old 
nestlings, the nest box contained one unhatched egg and a P. 
guttatus (ca. 1.1 m total length) with three visible lumps from 
its ingested prey (Fig. 1). Kestrel nestlings typically average 100–
105 g as they approach fledging. The nest box was located 4.6 
m above ground on a utility pole surrounded by pastures and 
linear fencerows of oak woodlands.

KARL E. MILLER (e-mail: karl.miller@myfwc.com), and ANNA FASO-
LI, Fish and Wildlife Research Institute, Florida Fish and Wildlife Conserva-
tion Commission, 1105 SW Williston Road, Gainesville, Florida 32601, USA 
(e-mail: anna.fasoli@myfwc.com).

PLATYCEPS NAJADUM (Dahl’s Whip Snake). MAXIMUM SIZE. 
Platyceps najadum is found throughout the Balkans, Cyprus, 
the Middle East, and the Caucasus Mountains in dry, xeric habi-
tat from sea level to 2000 m elev. An individual from Bulgaria is 
the largest known specimen with a maximum total length (TL) 
of 152 cm (Stojanov et al. 2011. Die Amphiben und Reptilien 
Bulgariens. Chimaira, Frankfurt am Main. 588 pp.). 

Here we present a new maximum body size for P. najadum 
based on a female specimen found on the road in the vicinity of 
Rustavi, Kvemo Kartli Region, Georgia, near an industrial zone 
of a nitrogen fertilizer plant (41.536530°N, 45.067462°E; elev. 
320 m), 25 September 2012. The specimen was identified by N. 
Ananjeva and measured 172 cm TL with a tail length of 53 cm. 

DAVID BEKOSHVILI, Laboratory of Vertebrate Animals Zoology, In-
stitute of Zoology, Ilia State University, Cholokashviliave., 3/5, 0162 Tbilisi, 
Georgia (e-mail: daviti57@mail.ru); IGOR V. DORONIN, Department of 
Herpetology, Zoological Institute of Russian Academy of Sciences, St. Pe-
tersburg 199034, Russia (e-mail: ivdoronin@mail.ru). 

POPEIA FUCATA (Thai Peninsula Pit Viper). REPRODUCTION. 
Popeia fucata is known from parts of Myanmar, Thailand, and 

Peninsular Malaysia (Das 2010. A Field Guide to the Reptiles of 
South-east Asia, Myanmar, Thailand, Laos, Cambodia, Vietnam, 
Peninsular Malaysia, Singapore, Sumatra, Borneo, Java, Bali. 
New Holland Publishers, UK. 376 pp.). Popeia fucata (as Tri-
meresurus popeiorum) has litters of 7–12 young (Cox et al. 1998. 
A Photographic Guide to Snakes and other Reptiles of Thailand 
and South-east Asia. Asia Books Co., Ltd. Bangkok. 144 pp.). We 
know of no published information on reproduction of male P. fu-
cata. In this note we present information on the minimum size 
for maturity in male P. fucata.

Seven P. fucata males were examined (mean SVL = 450.4 
mm ± 124.8 SD, range = 242–592 mm) from Peninsular Malaysia 
collected by LLG during 2002, 2004 to 2006, and 2012 and 
deposited in the herpetology collection (LSUHC) of La Sierra 
University, Riverside, California, USA (by state): Kedah, LSUHC 
6872, 7565, 7566, 6832; Perak, LSUHC 10664, 10665; Selangor, 
LSUHC 5098. The lower part of the body cavity was opened and 
the left testis was removed, embedded in paraffin, histological 
sections cut at 5 µm and stained by Harris hematoxylin followed 
by eosin counterstain. Histology slides are deposited in LSUHC.

Two stages were noted in the testicular cycle: 1) regressed, 
seminiferous tubules are reduced in size, spermatogonia 
and interspersed Sertoli cells are present; 2) spermiogenesis, 
seminiferous tubules are lined by sperm or clusters of 
metamorphosing spermatids. Juvenile males exhibiting 
regressed testes were LSUHC 242, SVL = 242 mm from July; 
LSUHC 10664, SVL = 364 mm from July; and LSUHC 7565, SVL 
= 403 mm from August. Adult males exhibiting spermiogenesis 
were LSUHC 6872, SVL = 452 mm from September; LSUHC 7566, 
SVL = 535 mm from August; LSUHC 6832, SVL = 565 mm from 
September; and LSUHC 5098, SVL = 592 mm from November. 
Thus, it appears that male P. fucata mature at ca. 450 mm SVL. 

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

PSEUSTES POECILONOTUS (Bird-eating Snake). PREDATION. 
Herpetotheres cachinnans (Laughing Falcon) is a relatively com-
mon and widespread bird found in woodlands throughout Central 
and South America and has a diet consisting primarily of snakes 
(86% of the diet in a well-studied population in Guatemala [Parker 
et al. 2012. In D. F. Whitacre [ed.], Neotropical Birds of Prey: Biology 
and Ecology of a Forest Raptor Community, pp. 265–280. Cornell 
University Press, Ithaca, New York]). However, to our knowledge, 
Pseustes poecilonotus is not a known diet item (Sazima and Abe 
1991. Stud. Neotrop. Fauna Environ. 26:159–169; Laurencio 2005. 
Herpetol. Rev. 36:188; DuVal et al. 2006. Biotropica 38:566–568; 
Parker et al., op. cit.). On 04 March 2014, at the Organization for 
Tropical Studies, La Selva Biological Station in northeastern Costa 
Rica (Heredia Province), we observed an H. cachinnans capture 
and then drop an adult P. poecilonotus (total length ca. 1.5 m) along 
the Sendero Surá trail, within the arboretum. AS initially spotted 
the falcon attacking the snake; the falcon flew 2 m off the ground 
with the snake, but dropped it as the snake struggled. RAS and 
AWJ arrived and observed the bird and snake for an additional 30 
min. After dropping the snake, the falcon perched on a horizontal 
branch at the edge of the arboretum clearing, approximately 10 m 
above snake. It appeared that the falcon could no longer locate the 
snake, and after 30 min, the bird flew away without the snake. The 
snake was still alive after the bird flew, but its left eye was pierced, 
there were two punctures on the dorsal region of its head, a few 

Fig. 1. Pantherophis guttatus with ingested Falco sparverius (Ameri-
can Kestrel) nestlings, Marion County, Florida.
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displaced dorsal scales ca. 5 cm from the nuchal region, blood on 
its broken jaw, and multiple punctures at ca. 1/3 the length of its 
body. We returned to the site at 1320 h and the snake remained 
coiled up in the same spot and was marginally responsive. We re-
turned again the following morning at 0800 h and the snake was 
no longer present.

RALPH A. SAPORITO, Department of Biology, John Carroll University, 
University Heights, Ohio 44118, USA (e-mail: rsaporito@jcu.edu); ANDREW 
W. JONES, Cleveland Museum of Natural History, Cleveland, Ohio 44106, 
USA; AMANDA SNOW, Department of Earth & Space Science, Columbus 
State University, Columbus, Georgia 31907, USA.

SISTRURUS CATENATUS CATENATUS (Eastern Massasauga) 
AND NERODIA SIPEDON SIPEDON (Northern Watersnake). 
DIET AND FOREIGN OBJECT. We examined the gut contents of 
Sistrurus catenatus catenatus (N = 13) and Nerodia sipedon sipe-
don (N = 17) found dead on a highway in Magnetawan First Na-
tion, Ontario, Canada between 1 May and 31 August 2013. Necrop-
sies determined that 5/13 (38.5%) S. c. catenatus and 3/17 (17.6%) 
N. s. sipedon had prey within their digestive systems. For S. c. cate-
natus, all identifiable prey items were parts of small mammals (fur, 
paws, and bones; average wet mass = 13.64 g), excluding a single 
adult Opheodrys vernalis (Smooth Greensnake), found in the gut 
of a juvenile S. c. catenatus (body size of both snakes could not be 
measured due to vehicular damage). Prey items identified from N. 
s. sipedon were both fish (whole, scales, and bones; average wet 
mass = 9.1 g) and unidentified small mammals (bones, tissue, and 
fur; average wet mass = 8.4 g). A similar (S. c. catenatus) or lower 
(N. s. sipedon) percentage of snakes we collected on a roadway had 
prey within their digestive tracts when compared to previous field 
studies that examined gut contents in individuals of these snake 
species collected from sites not associated with roads (Keenlyne 
and Beer 1973. J. Herpetol. 7:383–384; Shepard et al. 2004. Am. 
Midl. Nat. 152:360–368).

Both the presence of small mammal fur within N. s. sipedon 
and an O. vernalis within a juvenile S. c. catenatus are noteworthy 
as although these prey items have been documented previously, 
they are uncommon (Rowell 2012. The Snakes of Ontario: Natural 
History, Distribution, and Status. Art Bookbindery, Winnipeg, 
Manitoba. 411 pp.). However, an even more interesting item 
recovered from the necropsies was a fishhook (4.4 cm long) found 
within the intestines of a male S. c. catenatus (Fig. 1). The fishhook 
appeared to be a small J-hook with barbed end, typically used 
for fishing with bait. The fishhook had considerable corrosion, 
either from exposure to water or as a result of the stomach acid 
of the snake. The diet of adult S. c. catenatus is thought to consist 
predominately of small mammals; however, fish, crayfish, 
and amphibians have been documented as prey (Rubio 2010. 
Rattlesnakes of the United States and Canada. ECO Herpetological 
Publishing & Distribution, Rodeo, New Mexico. 307 pp.; Ernst and 
Ernst 2011. Venomous Reptiles of the United States, Canada and 
Northern Mexico. John Hopkins Univ. Press, Baltimore, Maryland. 
352 pp.). As fish are known prey of this species, the snake may 
have inadvertently ingested the hook while consuming a living 
or dead fish previously hooked on a fishing line. Partially digested 
prey, consisting of mammal hair (wet mass = 10.74 g), was also 
recovered from the gut of this S. c. catenatus. The snake appeared 
to be in good body condition and the presence of relatively fresh 
prey in the gut suggests that it was still actively feeding despite 
having a fishing hook lodged in its intestines. To our knowledge 
this is the first documented account of a fishhook being recovered 
from the digestive system of S. c. catenatus.

We thank Jen Baxter-Gilbert, Geoff Hughes, and Liv Monck-
Whipp for their field assistance and students in the 2013 Lau-
rentian University herpetology course for their laboratory as-
sistance. Financial support for this research was provided by 
Magnetawan First Nation, Laurentian University, the Ontario 
Ministry of Natural Resources and the Ontario Ministry of Trans-
portation. All research was conducted under an approved Lau-
rentian University Animal Care Committee protocol, and autho-
rized by Magnetawan First Nation’s Chief and Band Council and 
the Ontario Ministry of Natural Resources. 

JAMES BAXTER-GILBERT (e-mail: jx_baxtergilbert@laurentian.ca), 
JULIA L. RILEY, PATRICK D. MOLDOWAN, and JACQUELINE D. LITZGUS 
(e-mail: jlitzgus@laurentian.ca), Department of Biology, Laurentian Univer-
sity, Sudbury, Ontario, P3E 2C6.

SISTRURUS TERGEMINUS EDWARDSII (Desert Massasauga). 
DIET. Massasaugas feed on a variety of prey, including inverte-
brates, frogs, lizards, and small mammals (Campbell and Lamar 
2004. Venomous Reptiles of the Western Hemisphere. Comstock 
Publishing Associates, Ithaca, New York. 870 pp.), and their diet 
varies across their large geographic distribution. Sistrurus cat-
enatus (Eastern Massasauga) feeds primarily on small mammals, 
while S. tergeminus (Western Massasauga) includes more lizards 
in the diet (Werler and Dixon 2000. Snakes of Texas. University 
of Texas Press, Austin. 437 pp.; Ernst and Ernst 2003. Snakes of 
the United States and Canada. Smithsonian Institution Press, 
Washington D.C. 668 pp.). At ~ 0030 h on 9 August 2014 we found 
a recently road-killed S. tergeminus edwardsii on U.S. Hwy 90, 
17.3 km SE of Valentine, in Presidio Co., Texas, USA (30.48109°N, 
104.36359°W; datum WGS84). Upon dissection the snake was 
found to contain two partially digested individuals of Aspidos-
celis inornata (Trans-Pecos Striped Whiptail). To our knowledge 
this species is a novel prey item for S. tergeminus (Greene and 
Oliver 1965. Herpetologica 21:226–228; Werler and Dixon 2000, 
op. cit.; Ernst and Ernst 2003, op. cit.; Campbell and Lamar 2004, 
op. cit.). The snake and lizards were collected and deposited as 
SRSU 6616.  

SEAN P. GRAHAM, Department of Biology, Geology, and Physical Sci-
ences, Sul Ross State University, Alpine, Texas 79830, USA (e-mail: sean.gra-
ham@sulross.edu); CRYSTAL KELEHEAR, Smithsonian Tropical Research 
Institute, Apartado 0843-03092, Balboa, Ancon, Panama. 

Fig. 1. A small fishhook with barbed end (4.4 cm in length), typically 
used for fishing with bait, found within the gut of a Sistrurus catena-
tus catenatus. 
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STORERIA DEKAYI (Dekay’s Brownsnake). DIET. Storeria dekayi 
is a small North American natricine snake that preys predomi-
nantly upon slugs and earthworms (Judd 1954. Copeia 1954:62–
64; Gray 2013a. Herpetol. Rev. 44:527). Snails have also been 
reported as prey items of S. dekayi (Surface 1906. Pennsylvania 
Dept. Agric., Div. Zool., Monthly Bull. 4:114–208). However, ob-
servation of snails or their remains in the diet of free-ranging S. 
dekayi are scarce. In this note, I provide evidence of snail preda-
tion by free-ranging S. dekayi from northwestern Pennsylvania, 
USA.

Between 23 April and 13 June 2014, 20 fecal samples were 
collected from free-ranging S. dekayi from a site in Erie Co., 
Pennsylvania, USA (42.09375°N, 80.14180°W; datum WGS84). 
Fecal samples were placed in 70% isopropyl alcohol and 
examined with a dissecting microscope as per Gray (2013b. Bull. 
Chicago Herpetol. Soc. 48:157–165). Fecal samples from two 
female (SVL = 274 and 279 mm) and one male (SVL = 140 mm) 
S. dekayi each contained 1–2 jaws characteristic of snails in the 
family Succineidae (Fig. 1), 1–2 unidentified radulae, and plant 
material. The jaws of succineid snails have a median process on 
the cutting edge, and are unique among the terrestrial gastropods 
found in northeastern USA in having a relatively large squarish 
dorsal process (Pilsbry 1948. Land Mollusca of North America 
[north of Mexico], 2[2]. Acad. Nat. Sci. Philadelphia, Monogr. 
3:i–xvii + 521–1113). Amber snails (Succinea spp.) are relatively 
abundant along the edge of a palustrine forest immediately west 
of the Erie Co. site.

No succineid shells were present in any of the fecal samples 
examined. In a previous study it was observed that slug shells, 
which are very brittle, pass through the digestive tract of S. dekayi 
intact (Gray 2013b, op. cit.). Therefore, if a shell or shell fragments 
from a succineid snail were ingested, they should have passed 
through undigested. Thus, it is most likely that the gastropods 
consumed by the three S. dekayi were extracted from their shells. 
Rossman and Myer (1990. J. Herpetol. 24:434–438) documented 
the process by which wild-caught S. dekayi extracted snails from 
their shells. The body of succineid snails is relatively large and 
barely retractable within the shell (Kerney and Cameron 1979. 
A Field Guide to the Land Snails of Britain and North-West 
Europe. William Collins Sons and Company, Ltd., London. 288 
pp), offering little protection from gastropod-eating snakes. 
While preparing specimens for preservation, I observed that the 
body of succineid snails seemed to be easier to extract from their 
shells than snails with heliciform shells (e.g., snails in the family 
Polygyridae).

Storeria dekayi at this site preys predominantly on non-
native slugs (e.g., Arion hortensis complex and Deroceras 
reticulatum) and to a lesser extent on the exotic earthworm 
Lumbricus rubellus (Gray 2013a, op. cit.; Gray 2014. J. N. Amer. 
Herpetol. 2014:28–39). The discovery of succineid jaws in three 
fecal samples demonstrate that these snails are also occasionally 
consumed and corroborate the importance of detecting this prey 
type using remnants of the body rather than those of the shell.

 Thanks to Walter Meshaka, Jr., Tim Pearce, and George Pisani 
for their comments and suggestions regarding the manuscript.

BRIAN S. GRAY, Natural History Museum at the Tom Ridge Environ-
mental Center, 301 Peninsula Drive, Erie, Pennsylvania 16505, USA; e-mail: 
brachystoma@hotmail.com. 

TELESCOPUS FALLAX (European Cat Snake). REPRODUC-
TION. Telescopus fallax is widely distributed in parts of the 
Middle East and southern Europe (Uetz and Hošek [eds.], The 
Reptile Database, http://www.reptile-database.org, accessed 
14 June 2014). Bar and Haimovitch (2011. A Field Guide to 
Reptiles and Amphibians of Israel. Herzilya, Israel. 245 pp.) re-
ported that T. fallax deposited clutches of seven eggs starting 
in June. The purpose of this note is to add information on the 
reproductive cycle of T. fallax from a histological examination 
of museum specimens from Israel, including the first informa-
tion on timing of the testicular cycle. 

A sample of 22 T. fallax consisting of 9 adult males (SVL = 
450.9 mm ± 39.2 SD, range = 410–523 mm), 10 adult females (SVL 
= 460.9 mm ± 60.3 SD, range = 353–530 mm), 3 juvenile males 
(SVL = 359.3 mm ± 32.3 SD, range = 330–394 mm) collected 
1948–2013 in Israel and placed in the Zoological Museum of 
Tel Aviv University (TAUM), by region was examined: HaGolan: 
(TAUM) 12432; HaSharon: (TAUM) 1421, 1650, 1673, 2851; 
HaShefla: (TAUM) 88; Shomeron (TAUM) 12858, 15281, 15728, 
15732, 15735, 16482, 16709; Southern Coastal Plain (TAUM) 
89, 2810, 9479, 13213; Upper Galil: (TAUM) 86; Yizreel Valley: 
(TAUM) 85, 1896, 3063; Yehudah Mts: (TAUM) 13618. A small slit 
was made in the left side of the abdomen and the left gonad was 
removed for histological examination. Enlarged ovarian follicles 
(> 4 mm) or oviductal eggs were counted only. Gonads were 
embedded in paraffin. Sections were cut at 5 µm and stained by 
Harris’ hematoxylin followed by eosin counterstain. Histology 
slides are deposited at TAUM.

Three stages were observed in the testicular cycle (Table 1): 1) 
regressed, seminiferous tubules are reduced in size and contain 
spermatogonia with interspersed Sertoli cells; 2) recrudescence, 
a proliferation of germ cells occurs for the next period of 
spermiogenesis (= sperm formation), primary or secondary 
spermatocytes predominate; 3) spermiogenesis, seminiferous 
tubules are lined by sperm or clusters of metamorphosing 
spermatids. The period of sperm formation (spermiogenesis) 
occurred in summer and autumn (Table 1). The presence of 
regressed or recrudescent testes in spring with vasa deferentia 
packed with sperm, suggests T. fallax breeding occurs in the 
spring. The smallest reproductively active male (TAUM 1421) 
measured 415 mm SVL and was collected in March. It had a 
regressed testis, with a vas deferens containing sperm. Telescopus 
fallax males follow a testicular cycle similar to that exhibited by 
Masticophis taeniatus and Pituophis catenifer (reported as P. 
melanoleucus) from Utah, USA in which sperm formation occurs 
in autumn and mating occurs in spring when testes are regressed, 
utilizing sperm stored over winter in the vas deferens (Goldberg 
and Parker 1975. Herpetologica 31:317–322). This timing fits the 

Fig. 1. A succineid snail jaw found in a fecal sample from a Storeria 
dekayi, Erie County, Pennsylvania, USA.
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“aestival spermatogenesis” of Saint Girons (1982. Herpetologica 
38:5–16).

Four stages were observed in the ovarian cycle (Table 2): 1) 
quiescent, no yolk deposition; 2) yolk deposition, basophilic yolk 
granules in ooplasm; 3) enlarged follicles > 4 mm; 4) oviductal 
eggs. The main period of female reproductive occurs in spring. 
The presence of one October female exhibiting yolk deposition 
in October may suggest some females commence ovarian 
activity in autumn. Clutch sizes were 5, 5, and 11. The smallest 
reproductively active female (TAUM 15281) measured 353 mm 
SVL, contained squashed oviductal eggs and was collected in 
May. In contrast to the report in Bar and Haimovitch (op. cit.) egg 
laying in T. fallax may begin as early as April (Table 2).

I thank Shai Meiri (TAUM) for permission to examine T. 
fallax, Erez Maza (TAUM) for facilitating the loan and the 
National Collections of Natural History at Tel Aviv University for 
providing samples of T. fallax for study.
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THAMNOPHIS SCALARIS (Mexican Alpine Blotched 
Gartersnake) and T. EQUES (Mexican Gartersnake). 
PREDATOR-PREY RELATIONSHIPS. At Área de Conservación 
e Investigación Ecológica, Bordo las Maravillas, in the El 
Cerrillo campus of the University Autonomus of State of Mexico 
(17 km NW of Toluca City, México; 99.68°W, 19.4°N, datum 
WGS84, elev. 2614 m), on 2 June 2012 (1159 h), we found an 
adult Thamnophis scalaris (SVL = 37 cm, tail length = 9.8 cm) 
that had eaten a T. eques (SVL = 22 cm SVL, tail length = 5.5 cm), 
near a seasonal pond bordered with Salix sp. The habitat was 
grassland surrounded by cultivated fields. The T. scalaris died 
by unknown causes; it had an injury from which the other snake 
was emerging (Fig. 1). Thamnophis spp. are poorly studied in 

México and T. eques has not been reported as part of the diet of 
T. scalaris. Several studies have determined that T. scalaris feed 
on frogs (Hyla plicata), salamanders (Pseudoeurycea bellii and 
P. leprosa), lizards (Barisia imbricata and Sceloporus aeneus), 
and rodents (Peromyscus maniculatus; Fouquette and Rossman 
1963. Herpetologica 19:185–201; Sanchez-Herrera 1980. Bull. 
Maryland Herpetol. Soc. 16:9–18; Lemos-Espinal and Ballinger 
1992. Herpetol. Rev. 23:117; Manjarrez et al. 2007. Southwest. 
Nat. 52:258–262). Previous reports at the same location found 
that T. scalaris preys on Crotalus triseriatus and that T. scalaris 
is consumed by T. eques (Venegas-Barrera and Manjarrez 2001. 
Herpetol. Rev. 32:187 and Manjarrez et al. 2007. Southwest. 
Nat. 52:258–262). This observation of ophiophagy among 
these sympatric snakes demonstrates that the predator-prey 
relationship is reciprocal.
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VEGA (e-mail: hdvar83@gmail.com), YURIANA GÓMEZ-ORTÍZ, JAVIER 
MANJARREZ, Laboratorio de Biología Evolutiva, Centro de Investig-
ación en Recursos Bióticos, Facultad de Ciencias, Universidad Autóno-
ma del Estado de México, Instituto Literario No. 100. CP. 50000, Toluca 
Estado de México, México (e-mail: jsilva@ecologia.unam.mx); TAMARA 
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table 2. Monthly stages in the ovarian cycle of ten adult female 
Telescopus fallax from Israel; * = squashed oviductal eggs could not 
be counted.

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

January 1 1 0 0 0

April 2 0 0 0 2

May 1 0 0 0 1*

June 4 2 1 0 1

July 1 1 0 0 0

October 1 0 1 0 0

table 1. Monthly stages in the testicular cycle of nine adult male 
Telescopus fallax from Israel; * = vas deferens containing sperm. 
These are the only vasa deferentia examined.

Month N Regressed Recrudescent Spermiogenesis

March 4 1*1*1* 1 0

April 1 0 1* 0

August 1 0 0 1*

September 1 0 0 1

October 1 0 0 1*

November 1 1 0 0

Fig. 1. An adult Thamnophis scalaris and a T. eques found at the Uni-
versity Autonomus of State of Mexico. Both were found dead; the T. 
scalaris by unknown factors and T. eques by ophiophagy.


