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GYMNOPHIONA — CAECILIANS

SCHISTOMETOPUM THOMENSE (São Tomé Caecilian). PRE-
DATION. The caecilian Schistometopum thomense is endemic to 
the island of São Tomé, Central Africa. Its unusual bright yellow 
coloration makes it a familiar animal, locally known as ‘cobra-
bobo’(Measey and Van Dongen 2006. Evol. Ecol. Res. 8:1049–
1059). This species has a wide distribution including anthropo-
genic habitats but little has been reported on the natural history 
of S. thomense in its natural environment (Nussbaum and Pfren-
der 1998. Misc. Publ. Mus. Zool., Univ. Michigan 187). Herein we 
report a direct observation of an adult domestic Muscovy Duck 
(Cairina moschata) predating on an adult S. thomense, the first 
predation record for this species. At 0630, 31 Oct 2012, we ob-
served a domestic Muscovy Duck attempting to swallow a bright 
yellow S. thomense at the entrance of the main group of houses 
of the locality of Água Sampaio (00.3513°N, 06.6049°W), district 
of Lobata, São Tomé Island. The duck had already approximately 
half of the body length of the caecilian in its beak and unsuc-
cessfully attempted to swallow it for about 30 seconds. The duck 
then carried the amphibian to a puddle of water where, with the 
help of this liquid, it finally managed to swallow the caecilian. 
We occasionally observed the duck during the next few hours in 
which it seemed to be unaffected and behaving normally. This 
report casts doubt on the hypothesis that the unusually bright 
coloration of S. thomense is aposematic and thus that the skin of 
S. thomense is toxic (Hofer 1998. Herpetozoa 11:37–46). 

The field work during which this observation was made was 
funded by a 2nd Rufford Small Grant (11388-2). We would like to 
thank R. Lima and L. Viegas for field support and K. Schillinger 
for technical support.

DIOGO VERÍSSIMO, Durrell Institute of Conservation and Ecology, 
University of Kent, CT2 7NZ, Canterbury, UK (e-mail: verissimodiogo@
gmail.com); GABRIEL DOS SANTOS OQUIONGO, Associação Monte Pico, 
Monte Café, São Tomé, CP 1119, São Tomé and Príncipe.

CAUDATA — SALAMANDERS

AMBYSTOMA BISHOPI (Reticulated Flatwoods Salamander). 
EGG SURVIVAL AFTER FIRE. Reticulated Flatwoods Salaman-
ders are endemic to the fire-maintained Longleaf Pine (Pinus 
palustris)/Wiregrass (Aristida stricta) ecosystem of the South-
eastern Coastal Plain of the United States. Adults migrate to 
ephemeral wetlands during fall and early winter (Palis 1997. J. 
Herpetol. 31:71–78), and females lay eggs on the ground before 
the wetland basin fills with water. Larvae develop within terres-
trially deposited eggs, often for several weeks or months, and 
hatch upon inundation from winter rains (Anderson and Wil-
liamson 1976. Herpetologica 32:4–22; Pierson Hill, Florida State 
Univ., pers. com.; Kelly Jones, pers. obs.; Sylvia Powell, pers. 
obs.).

We observed live Ambystoma bishopi eggs in wetlands with dry 
basins from late December 2011 to late-February 2012 on Eglin Air 
Force Base, Okaloosa Co., Florida, USA. The fall-winter season was 
characterized by low rainfall, and the majority of the eggs we mon-
itored were not inundated and did not hatch successfully. Most, 
but not all, of the monitored eggs were dead by late-February.

On 3 January 2012, B. Rincon found a group of at least six live 
eggs on the ground sheltered above by herbaceous plants (in-
cluding the dead basal leaves of Eriocaulon compressum and a 
rosette of Dichanthelium sp.). Embryos visible within the eggs 
exhibited tails with bright skin coloration (Harrison stage be-
tween 35 and 45; Harrison 1969. Organization and Development 
of the Embryo. Yale Univ. Press, New Haven, Connecticut). Ad-
ditional eggs might have been obscured behind others, because 
the egg deposition site was a recess of soil and vegetation (< 5cm 
deep), and we tried not to disturb the eggs. 
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fig. 1. View of the area where Ambystoma bishopi eggs were laid as 
seen the day after a fire passed over the area. Living eggs were located 
here after the prescribed burn of the wetland, which occurred on 22 
February 2012 in Okaloosa Co., Florida, USA.
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On 19 February 2012, SDP again noted at least six eggs pres-
ent at the location, including a moving embryo with eyes, tail, 
and gills (stage 37–46) in a partially open egg sac. The wetland 
had some scattered small puddles of water at the time. On 20 
February, an embryo with forelimbs (stage 40–46) was moving 
within an intact egg; the soil was saturated with water but no 
standing water was present. Anticipating a prescribed fire at 
the location, a fire resistant marker (large bolt with washer) was 
placed ca. 10 cm from the eggs on the evening of 21 February. 
On the morning of 22 February, at least four live eggs were ob-
served. Later that day, the wetland was burned by a prescribed 
fire that burned through the entire wetland, but did not con-
sume all of the herbaceous plant material in areas with moist 
soil.

On the morning after the burn, two apparently healthy em-
bryos were visible and one moved, but some embryos were 
clearly dead. Charred vegetation was present immediately above 
the eggs, indicating that fire passed directly over the eggs (Fig. 
1). The dead embryos were closer to the charred vegetation at 
the surface, and their skins were grayish rather than brightly col-
ored. The dead embryos had fully formed mouths (stage 43–46); 
one was measurable and was ca. 11.3 mm total length. Live eggs 
were present at the site as late as 25 February, when two embryos 
moved in partially open egg sacs and an intact egg with an ap-
parently healthy embryo inside was nearby. All of the eggs were 
dead by 28 February. 

Prescribed fires in pine flatwoods are usually implemented 
during the winter months when wetlands typically retain water 
(Bishop and Haas 2005. Nat. Areas J. 25:290–294). However, this 
prescribed fire was in an uncharacteristically dry wetland, so the 
fire successfully carried through the wetland. Based on our ob-
servations it appears that in some cases eggs laid terrestrially can 
survive fire. Additional observations of eggs before and after fires 
would be necessary to determine how fire may affect egg survival 
rates or influence populations. 

SDP’s fieldwork on Eglin Air Force Base was funded by a 
grant (“Experimental Restoration of Pine Flatwoods”) from the 
Department of Defense Legacy Resource Management Program 
to Thomas Gorman and Carola Haas. We thank the field tech-
nicians and volunteers who assisted with locating and monitor-
ing eggs, Robert Powell who made editorial comments, and the 
natural resource staff of Jackson Guard, Eglin Air Force Base for 
their support. 

SYLVIA D. POWELL (e-mail: sylvie@vt.edu), KELLY C. JONES (e-mail: 
kcjones7@vt.edu), THOMAS A. GORMAN (e-mail: gormant@vt.edu), and 
CAROLA A. HAAS (e-mail: cahaas@vt.edu), Department of Fish and Wild-
life Conservation MC 0321, Virginia Tech, Blacksburg, Virginia 24061, USA.

AMBYSTOMA MAVORTIUM (Barred Tiger Salamander). BE-
HAVIOR UNDERNEATH THE ICE. Larval Ambystoma mavor-
tium in North Dakota spend the winter months (late October–
early April) restricted underneath a thick (0.5–1.3 m) ice sheet. 
During February and March 2012, we observed larval A. mavor-
tium in Swalls Lake, Ward Co., North Dakota, USA (48.1044°N, 
101.1644°W). We drilled holes in the ice using an ice auger 
equipped with 20.3 cm blade. We established three ice-hole 
grids. Each grid had nine holes in a 3 × 3 arrangement on a 20 
× 20 m square (i.e., four holes were the corners of the square). 
Thus, we established 27 observation holes over three locations 
on the lake. We could drill and observe nine holes during a four-
hour observation period. We completed four, four-hour observa-
tion periods before the ice became unsafe.

To make observations, we used an Aqua-Vu underwater 760 
color camera equipped with video recorder. When salamanders 
were viewed among vegetation, we used an average cattail stem 
diameter of 11.8 mm for calibration using ImageJ to estimate 
salamander size. Water temperatures ranged from 2.2 to 3.0oC. 
Observation depths ranged from 0.2 to 2 m.

Because each hole is 10 m from the nearest hole, we assumed 
that the number of individual salamanders observed more than 
once during a visit was minimal. Visibility was estimated as 0.7 
m in any direction, thus a full rotation of the camera covered a 
circular area with a radius of 0.7 m and a circular viewing area of 
1.54 m2. Given this viewing area at each hole, we observed 13.86 
m2 during each trip to the pond (i.e., nine holes, each 1.54 m2). 
We viewed a total of 224 salamanders during our four observa-
tion periods (i.e., an average of 56 salamanders observed in an 
area of 13.85 m2, or 4.04 salamanders/m2). Using a total lake 
area of 45,285 m2 provides a coarse winter population estimate 
of approximately 183,102 salamanders in Swalls Lake. This esti-
mate falls within our previous catch-per-unit effort and PIT-tag 
mark-recapture estimates (Poitra et al. 2007. Proc. NDAS 61:15). 
Salamanders measured (N = 11) averaged 128.1 mm SVL (stan-
dard deviation 17.2). All observed salamanders were large (range 
99.1–151.2 mm SVL).

The Amphibian Growth Project (AGP) has been monitoring 
Swalls Lake as part of a long term population monitoring pro-
gram since 2005. Metamorphosis of A. mavortium at Swalls Lake 
occurs during August and September at ca. 98 mm SVL. Swalls 
Lake is a semipermanent wetland that last dried completely in 
the late 1980s. This wetland is irregular in shape and is surround-
ed by farm fields maintained by the North Central Research Ex-
tension Office of North Dakota State University. When full of 
water, the maximal depth in this wetland is 2.8 m. In summer 
months, the Ambystoma population at Swalls Lake consists of 
a mixed population of immature larvae, sexually mature larvae 
(i.e., paedomorphs), immature transformed salamanders, and 
sexually mature transformed salamanders (Poitra et al. 2007. op. 
cit.). We did not observe any transformed salamanders and it is 
likely that these salamanders that we viewed consist of both im-
mature and mature larvae. Both salamanders with and without 
swollen cloacae were observed.

Most of the salamanders observed were active. No aggression 
among salamanders was observed. In several cases, the salaman-
ders are crowded such that they are nearly always in contact with 
another salamander. Movement up and down in the water col-
umn was very common. We often observed salamanders slowly 
ascending to the top of the water column (i.e., to the bottom of 
the ice cover) and then swimming rapidly downwards. This is a 
behavior seen when salamanders gulp air from the surface dur-
ing ice-free months. Lung deflation in amphibians occurs during 
long term restriction from surface area and can be a cause of sig-
nificant mortality (Ultsch et al. 2004. Comp. Biochem. Phys. Part 
A 139:111–115). However, the salamanders were able to maintain 
position in the water with no effort, i.e., were buoyant. Therefore 
we suggest that these salamanders are able to maintain inflated 
lungs during the winter. We are unable to determine at this time 
if the salamanders are gulping from pockets of air under the ice.

Amphibians often overwinter under the ice. For example, 
adult Northern Leopard Frogs (Lithobates pipiens) can spend 
winter months dormant in shallow pits on the pond bottom 
(Emery et al. 1972. Copeia 1972:123–126), and adult Red-spotted 
Newts (Notophthalmus viridescens) spend their lives in ponds 
that can freeze over (Berner and Puckett 2010. J. Exp. Zool. 
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313A:231–239). In these reports, overwintering amphibians are 
slow or dormant. Our observations indicate high activity levels 
on larval A. mavortium under the ice. This high activity is seen 
in the other organisms in Swalls Lake. Aquatic arthropods were 
also seen at high density and high activity. In addition, bubbles 
were constantly forming and releasing from the surface of cat-
tail stems that were covered with biofilms (presumably algae and 
cyanobacteria).

Our video recordings are archived at amphibiangrowthpro-
ject.org and at youtube.com/user/Kidbeachy. The AGP has been 
supported by grants from the National Center for Research Re-
sources (5P20RR016471-12) and the National Institute of Gener-
al Medical Sciences (8 P20 GM103442-12) from the National In-
stitutes of Health to CKB and D. Sens. Long term access to Swalls 
Lake is kindly provided by the North Central Research Extension 
Center of North Dakota State University and its director, J. Fisher.

ALEXANDER RADI (e-mail: alexander.radi22@gmail.com) and CHRIS-
TOPHER K. BEACHY (e-mail: christopher.beachy@minotstateu.edu), Am-
phibian Growth Project and Department of Biology, Minot State University, 
Minot, North Dakota 58707, USA.

CRYPTOBRANCHUS ALLEGANIENSIS ALLEGANIENSIS (East-
ern Hellbender). AGGREGATE BEHAVIOR. Cryptobranchus 
alleganiensis is a large, fully-aquatic salamander that resides 
beneath boulders and in bedrock crevices in cool, swift flowing 
streams throughout much of the eastern USA (Nickerson and 
Mays 1973. The Hellbenders: North American “Giant Salaman-
ders.” Milwaukee Public Museum, Milwaukee, Wisconsin. 106 
pp.; Smith 1907. Biol. Bull. 13:5–39). Hellbenders are typically 
described as a solitary and territorial species (Humphries and 
Pauley 2005. Amer. Midl. Nat. 154[1]:135–142; Nickerson and 
Mays 1973, op. cit.; Smith 1907, op. cit.). However, during the 
breeding season (late summer and fall) sexually mature adults 
are known to congregate briefly at rock nesting cavities and may 
aggressively defend rock shelters from conspecifics (Smith 1907, 
op. cit.). Rarely, more than one hellbender has been located be-
neath a single rock for reasons other than breeding (Hillis and 
Bellis 1971. J. Herpetol. 5[3-4]:121–126; Nickerson and Mays 
1973, op. cit.). Nickerson and Mays (1973, op. cit.) located three 
Ozark Hellbenders (C. a. bishopi) from beneath a single rock on 
two occasions, and two individuals from beneath a single rock 
on 14 occasions in North Fork of the White River, Missouri, USA. 
Hillis and Bellis (1971, op. cit.) found more than one Eastern 
Hellbender (C. a. alleganiensis) under a single rock once during 
a study in French Creek, Pennsylvania, USA. Because reports of 
hellbender cohabitation by Nickerson and Mays (1973, op. cit.) 
and Hillis and Bellis (1971, op. cit.) resulted from rock-lifting sur-
veys¸ it remains unclear whether cohabitants beneath a single 
rock may have been compartmentalized from each other and 
whether cohabitation may have been a short-term artifact of dis-
turbance caused by survey methods. For example, Hillis and Bel-
lis (1971, op. cit.) report that hellbenders being pursued would 
often crawl beneath a nearby rock sometimes occupied by an-
other hellbender. 

On 16 September and 27 October 2012, we observed an aggre-
gation of nine and four hellbenders, using a single bedrock cavity 
in a stream within the South Fork Holston River drainage (HUC 
06010102), Washington Co., Virginia, USA. Due to the current sta-
tus of C. alleganiensis (Fed. Register 2011a. 76[194]:61956–61978; 
Fed. Register 2011b. 76[194]:61978–61985) and threats of illegal 
collection we do not report the specific locality of our observa-
tions. The site consisted of an approximately 10-m long pool just 

below a large riffle. Though numerous large rocks occurred up-
stream of the adjacent riffle and downstream of the pool, suit-
able shelter for hellbenders within the immediate vicinity largely 
consisted of bedrock crevices. We used snorkeling gear and dive 
lights (Underwater Kinetics, Poway, California, USA) to peer into 
crevices and locate animals. On 16 September 2012 we observed 
eight hellbenders in a single cavity (85 cm long × 5.4 cm high) at 
ca. 1700 h (water temperature 17°C; air temperature 19.2°C). The 
cavity was located along a submerged bedrock face, and was ori-
ented horizontal to but ca. 30 cm below the water surface and 66 
cm above a rock ledge that was elevated 109 cm above the stream 
bed. While photographing the aggregation of hellbenders, we 
observed a ninth individual approach from upstream apparently 
intending to enter the cavity. We captured the ninth individual by 
hand and noted a lack of morphological characteristics indicat-
ing sexual maturity (lack of a swollen cloaca or gravid appear-
ance; Makowsky et al. 2010. Herpetol. Conserv. Biol. 5[1]:44–48). 
Upon release at the location of capture the ninth individual read-
ily entered the cavity without obvious protest from the crevice 
dwellers. All of the hellbenders we observed were facing the cav-
ity opening and were in physical contact with at least one other 
individual (http://youtu.be/xl-ErtfB1ug). To rule out the pos-
sibility that our observation represented an isolated aberration 
from normal behavior, we revisited the site on 27 October 2012 
at ca. 1300 h (water temperature 14.4°C; air temperature 17.2°C) 
and observed four individuals using the same cavity (Fig. 1). 

Though our observations occurred during the breeding sea-
son for hellbenders in Virginia (late August–October), we consid-
er it unlikely that the aggregation was an attempt to breed based 
on the lack of evidence of a nest within the cavity (i.e., no eggs 
were observed), entrance of an apparently immature individual 
into the cavity¸ lack of obvious aggression noted between con-
specifics, and observation of the behavior outside a single occa-
sion. Our observations indicate hellbenders may aggregate for 
reasons other than breeding, though the reason and commonali-
ty of such behavior across the range of C. alleganiensis is unclear.

C. M. BODINOF JACHOWSKI (e-mail: cjachowski@vt.edu) and W. A. 
HOPKINS (e-mail: hopkinsw@vt.edu), 100 Cheatham Hall, Virginia Poly-
technic Institute and State University, Blacksburg, Virginia 24061, USA.

SIREN INTERMEDIA (Lesser Siren). PREDATION. Confirmed 
predators of Lesser Sirens include snakes (Agkistrodon pi-
scivorus, Farancia abacura, Nerodia cyclopion, N. erythrogaster, 
N. fasciata), wading birds (Ardea herodias, Casmerodius albus), 
Red-shouldered Hawk (Buteo lineatus), Largemouth Bass (Mi-
cropterus salmoides), and American Mink (Mustela vison); An-
derson et al. 2006. Herpetol. Rev. 37:233–234; Dobbs and Dobbs 
2003. Herpetol. Rev. 34:47; Frese and Britzke 2001. Herpetol. Rev. 
32:99; Leja 2005. In M. J. Lannoo [ed.], Amphibian Declines: The 

fig. 1. Aggregation of four Eastern Hellbenders (Cryptobranchus alle-
ganiensis alleganiensis) on 27 October 2012 in a Virginia, USA, stream.
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Conservation Status of United States Species, pp. 910–912. Univ. 
California Press, Berkeley). Herein I provide evidence of Lesser 
Siren predation by a Coyote (Canis latrans).

On 2 March 2012, I found a dead adult male Lesser Siren (277 
mm SVL, 394 mm total length) in a shallow (<30 cm), seasonally-
inundated pond on Horseshoe Lake State Fish and Wildlife Area 
HLSFWA), Alexander Co., Illinois, USA. Bite marks and scratches 
on the siren’s head, body, and tail indicate it was killed by a mam-
mal. I compared a complete set of canine-teeth punctures on 
the siren’s body with skulls of carnivorous mammals that occur 
in southern Illinois. Upper and lower canines of Coyote skulls 
matched the puncture wounds in the siren.

Although Coyotes feed principally on terrestrial animals 
(Bekoff 1977. Mammalian Species 79:1–9), they have been ob-
served in water capturing aquatic prey (Grimm 1940. J. Mam-
mal. 21:458–459; Minckley 1965. J. Mammal. 47:137). Coyotes 
are common on HLSFWA (pers. obs.) and may be attracted to 
wetlands in late-winter and early spring by chorusing frogs. 
The Coyote did not eat the Siren. Copious mucous produced by 
Lesser Sirens (Reno et al. 1972. Copeia 1972:625–631) may be dis-
tasteful to Coyotes or may have facilitated the Siren’s escape after 
receiving mortal injuries.

I thank Robert Bluett for funding that made this observation 
possible, Erin Palmer for the loan of Coyote skulls, and Paul Frese 
for alerting me to a reference.

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

ANURA — FROGS

ELEUTHERODACTYLUS COOKI (Coquí Guajón). NESTING 
SITE. Eleutherodactylus cooki is a threatened direct-developing 
frog endemic to southeastern Puerto Rico. Eleutherodactylus 
cooki is considered a habitat specialist that uses caves formed 
by large granodiorite boulders, crevices, and grottos in rocky 
streams for reproduction (Joglar 1998. Los Coquíes de Puerto 
Rico: Su Historia Natural y Conservación. Editorial de la Univer-
sidad de Puerto Rico, San Juan. 232 pp.). Males can attend up to 
four clutches with an average size of 17 eggs per clutch, which 
are laid on vertical surfaces or in crevices of these plutonic rocks 
(Burrowes 2000. Herpetologica 56:375–386). Herein we report 
two new E. cooki nesting sites that are not on the typical grano-
diorite substrate.

On 16 Nov 2012, we found an adult male (40.4 mm SVL; 4.93 
g) guarding one egg clutch laid on the surface of a green bam-
boo trunk (Fig. 1A). The bamboo (Bambusa vulgaris) was ca. 2 
m away from large granodiorite formations in a small stream in 
Patillas, Puerto Rico (18.050°N, 65.990°W). The egg clutch con-
tained 16 gray embryos corresponding to developmental stage 
VI: legs are visible and the white yolk is greatly reduced (Bur-
rowes 2000, op. cit.).

On 19 Nov 2012, we found an adult male guarding a double-
clutched nest in a muddy substrate located below a large boul-
der (Fig. 1B). The nesting site was located ca. 1 m away from the 
stream bank, which is part of a designated U.S. Fish and Wildlife 
Service critical habitat (Unit 2: Montones in Las Piedras, Puerto 
Rico; 18.148°N, 65.917°W). We observed five recently hatched 
juveniles from one of the clutches, and 14 embryos in develop-
mental stage V: pink coloration, frequent rapid movements (Bur-
rowes 2000, op. cit.).

Both of these localities were characterized by a high abun-
dance of calling E. cooki males. Thus, our observations suggest 

that when nesting sites on granodiorite surfaces are limited, E. 
cooki can select other substrates to lay and attend egg clutches.

ANA V. LONGO, Cornell University, Ecology and Evolutionary Biol-
ogy, E145 Corson Hall, Ithaca, New York 14850, USA (e-mail: avl7@cornell.
edu); ALBERTO L. LÓPEZ-TORRES (e-mail: al.lopeztorres@gmail.com) 
and CARLOS A. RODRÍGUEZ-GÓMEZ (e-mail: ca.rodriguezgomez@
gmail.com), University of Puerto Rico, PO Box 23360, San Juan, Puerto Rico 
00931-3360; JAN P. ZEGARRA, USFWS, PO Box 491, Boquerón, Puerto Rico 
00622 (e-mail: jan_zegarra@fws.gov).

LEPTODACTYLUS BUFONIUS (Oven Frog). PREDATION. Ants 
have been documented as predators of juvenile anuran (Clerke 
and Williamson 1992. Austr. Zool. 28:64–67), and eggs (Dayton 
and Jung 1999. Herpetol. Rev. 30:164; Schalk 2012. Herpetol. Rev. 
43[4]:635). The following observation documents the predation 
of tadpoles of L. bufonius by ants. 

On 19 March 2012 at 2100 h, we came upon a pond that had 
recently dried (< 24 h) in the Yande Yari guard post (18.69181°S, 
62.30192°W; WGS 84), Kaa-Iya National Park, Cordillera Province, 
Santa Cruz Department, Bolivia. On the still-moist mud we ob-
served a total of 28 Leptodactylus bufonius tadpoles that were 

fig. 1. Photographs taken in the field of A) male Eleutherodactylus 
cooki guarding an egg clutch in a bamboo trunk; and B) double-
clutched nest with recently hatched juveniles on the left and 14 well-
developed embryos on the right.

PH
O

TO
S 

BY
 (A

) A
LB

ER
TO

 L
. L

Ó
PE

Z-
TO

RR
ES

, A
N

D
 (B

) C
A

RL
O

S 
A

. R
O

D
RÍ

G
U

EZ
-G

Ó
M

EZ



Herpetological Review 44(2), 2013

294    NATURAL HISTORY NOTES

being attacked by black ants (ca. 10 mm in length; Formicidae). 
The tadpoles were still alive; as they were attacked they would 
flick their tails from side to side in an attempt to free themselves 
from the jaws of the ants. We observed the ants for ca. 20 minutes, 
during which time two tadpoles were carried off by several ants. 

The presence of breeding ponds across the Chacoan land-
scape is extremely dynamic; ponds can dry down and refill com-
pletely multiple times within a rainy season (pers. obs.). Many 
anurans of the Gran Chaco possess physiological or behavioral 
adaptations to cope with the xeric conditions of region (Schalk 
2012. Herpetol. Rev. 123–124, and references therein). With this 
observation, it appears that tadpoles of L. bufonius can persist 
outside of the water, at least for short periods of time, but it also 
exposes them to terrestrial predators they would not otherwise 
encounter. 

Funding for this research was provided by the National Sci-
ence Foundation’s Graduate Research Fellowship Program and 
the Applied Biodiversity Science NSF-IGERT Program at Texas 
A&M University (NSF-IGERT Award # 0654377).

MARCO SENZANO, Sección de Herpetologia, Museo de Historia Natu-
ral Noel Kempff Mercado, Av. Irala 565, Casilla 2489, Santa Cruz de la Sierra, 
Bolivia (e-mail: marco_23735@hotmail.com); CHRISTOPHER M. SCHALK, 
Department of Wildlife and Fisheries Sciences, Texas A&M University, Col-
lege Station, Texas 77843-2258, USA (e-mail: cschalk@tamu.edu).

LEPTODACTYLUS MELANONOTUS (Sabinal Frog). ENDO-
PARASITISM. Leptodactylus melanonotus is a small frog rang-
ing from NW Mexico to Central America and Ecuador, in arid 
and wet mountain woodlands. The species is nocturnal, semi-
aquatic, insectivorous, oviparous, and can persist in anthropo-
genically disrupted areas; it is indeed an indicator of impacted 
areas (Ramírez-Bautista and García 2002. In Noguera et al. [eds.], 
Historia Natural de Chamela, pp. 251–264. Universidad Nacional 
Autónoma de México). According to IUCN – the World Conserva-
tion Union, Leptodactylus melanonotus is listed in the category 
of Least Concern with populations considered as “stable” (Solís 
et al. 2010. In IUCN Red List of Threatened Species. Version 
2012.1, www.iucnredlist.org, accessed 28 June 2012).

During recent survey work on metazoan parasites of L. mela-
nonotus in the Chamela-Cuixmala Biosphere Reserve in Jalisco, 
west-central Mexico, 20 specimens of L. melanonotus were ex-
amined for parasitic mites. One frog (prevalence 5%) was para-
sitized with 10 chiggers Hannemania hylae (Leeuwenhoekiidae) 
from Chamela Creek (19.52738°N, 105.06994°W). Chiggers were 
found on the ventral skin, into the subdermal layer of the trunk 
and thighs of the host. Frogs were collected under permit FAUT-
0250 issued to Gerardo Suzán and will be deposited at Colección 
Herpetológica, Estación de Biología Chamela. Voucher chigger 
specimens are housed at the Colección Nacional de Ácaros, Uni-
versidad Nacional Autónoma de México, Instituto de Biología, 
México, D.F., with accession numbers CNAC 007098–007102.

This is the first record of Hannemania hylae on Leptodactylus 
melanonotus. This chigger ranges from the southwestern USA 
to Argentina. It has previously been reported to parasitize Hyla 
arenicolor, Pseudacris cadaverina, and Eleutherodactylus guttila-
tus from several localities in the USA (Jung et al. 2001. Herpetol. 
Rev. 32:33–34; Loomis and Welbourn 1969. Bull. South. Califor-
nia Acad. Sci. 68:160–168). Also, it has been reported from Pseu-
dacris cadaverina, Lithobates berlandieri, Eleutherodactylus sp., 
Eleutherodactylus longipes, Lithobates sp., Scaphiopus couchii, 
and Incilius mazatlanensis from Mexico (Espino del Castillo et 
al. 2011. Int. J. Acarol. 37:427–440; Goldberg et al. 2002. Herpetol. 

Rev. 33:301–302; Hoffmann 1969. Rev. Latinoam. Microbiol. 
Parasitol. 11:209–216; Hoffmann and López-Campos 2000. Bio-
diversidad de los Ácaros en México. CONABIO, UNAM, México. 
230 pp.; Loomis and Welbourn 1969, op. cit.); and also known to 
infest Hypsiboas curupi from Argentina (Alzuet and Mauri 1985 
[1987]. Rev. Soc. Entomol. Argentina 44:111–116).

MÓNICA JACINTO-MALDONADO, Facultad de Medicina Veterinaria 
y Zootécnia, Universidad Nacional Autónoma de México (UNAM), Av. Uni-
versidad #3000, Coyoacán C.P. 04510, Distrito Federal, Mexico (e-mail: aci-
nom_80@hotmail.com); RICARDO PAREDES-LEÓN, Colección Nacional 
de Ácaros, Instituto de Biología, UNAM, Av. Universidad #3000, Coyoacán 
C.P. 04510, Distrito Federal, Mexico (e-mail: rparedes@ibiologia.unam.mx); 
GERARDO SUZÁN, Facultad de Medicina Veterinaria y Zootécnia, UNAM, 
Av. Universidad #3000, Coyoacán C.P. 04510, Distrito Federal, Mexico; AN-
DRÉS GARCÍA, Estación de Biología Chamela, Instituto de Biología, UNAM, 
Jalisco, México. Apdo. Postal 21, San Patricio, La Huerta, Jalisco, 48980.

LEPTODACTYLUS SAVAGEI (Savage’s Thin-toed Frog). PREY. 
Leptodactylus savagei is a large species distributed in primary 
and secondary forests, forest edges, and deforested areas from 
Honduras, Nicaragua, Costa Rica, Panama, and scattered lo-
calities in both the Caribbean and Magdalena Valley regions 
of Colombia, from sea level to 1385 m (Heyer 2005. Arq. Zool. 
37:269–348; Heyer et al. 2010. Cat. Amer. Amphib. Reptiles 867:1–
19). This species is known to feed on diverse prey types from 
arthropods to small vertebrates (Savage 2002. The Amphibians 
and Reptiles of Costa Rica: A Herpetofauna between Two Conti-
nents, between Two Seas. Univ. Chicago Press, Chicago, Illinois. 
xx + 934 pp). Among vertebrate prey items, L. savagei is known 
to feed on adults of both Hypsiboas rosenbergi and Engystomops 
pustulosus (Kluge 1981. Misc. Publ. Mus. Zool., Univ. Michigan 
160:1–170; Ryan et al. 1981. Behav. Ecol. Sociobiol. 8:273–278). 
In Colombia, L. savagei and E. pustulosus occur sympatrically in 
the Middle Valley of the Madgalena River. Based on a stomach 
content analysis, herein we report the predation of L. savagei on 
E. pustulosus at an open area in the Reserva Rio Manso (5.666°N, 
74.7745°W, WGS84; ca. 220 m elev.), municipality of Norcasia, de-
partment of Caldas.

On 12 May 2010 at 1924 h, GGD collected an adult male L. 
savagei (SVL 58.7 cm; MHN-UC 460) on the border of a small 
pond about 1 m diameter, with a chorus of E. pustulosus. 
The stomach of the L. savagei contained two E. pustulosus, 
a mature female (26.8 mm SVL; MHN-UC 461) and other in-
dividual (24.7 mm SVL; not sexed due its state of decomposi-
tion). To our knowledge, this is the first record in Colombia 
of L. savagei feeding on E. pustulosus and the second report 
through its distribution range. The specimens are housed 
on Museo de Historia Natural of the Universidad de Caldas 
(MHN-UC), Manizales, Colombia.

We suggest that predation of E. pustulosus by L. savagei 
could be an opportunistic event or by convenience, because 
anurans that predate other anurans are not predators spe-
cialized on anurans, but feed on them with regularity (Tole-
do et al. 2007. J. Zool. 271:170–177). Because L. savagei often 
breeds near sites of activity of E. pustulosus (Ryan et al. 1981, 
op. cit.), the syntopic occurrence of these two species during 
reproductive aggregations can promote the predation of the 
latter species by an opportunistic predator like L. savagei.

We are grateful to A. M. Jaramillo for providing logistic 
help in the Reserva Privada Riomanso. PDAGC received Ph.D. 
grants from CAPES (bolsista da CAPES/CNPq – IEL Nacional 
- Brasil).



Herpetological Review 44(2), 2013

NATURAL HISTORY NOTES     295

GUSTAVO GONZÁLEZ-DURAN, Grupo de Ecología y Diversidad de 
Anfibios y Reptiles, Departamento de Ciencias Biológicas, Universidad de 
Caldas, Calle 65 #26–10, A.A. 275, Manizales, Colombia (e-mail: gustavo.
gonzalezdu@gmail.com); PAUL DAVID ALFONSO GUTIÉRREZ-CÁRDE-
NAS, Programa de Pós-Graduação em Ecologia e Evolução, Departamento 
de Ecologia, Universidade do Estado do Rio de Janeiro, Rua São Francisco 
Xavier 524, CEP 20550-013, sala 220, Maracanã. Rio de Janeiro, RJ, Brazil 
and Grupo de Ecología y Diversidad de Anfibios y Reptiles, Departamento 
de Ciencias Biológicas, Universidad de Caldas, Calle 65 #26–10, A.A. 275, 
Manizales, Colombia (e-mail: pdgutierrez2@yahoo.com).

LITHOBATES BERLANDIERI (Rio Grande Leopard Frog). 
LEARNED FEEDING BEHAVIOR AND DIET. Primarily noctur-
nal, seeking shelter in thick vegetation and under rocks during 
the day, Lithobates berlandieri is generally found in clear flow-
ing streams or permanent pools that originate from springs (De-
genhardt et al. 1996. Amphibians and Reptiles of New Mexico. 
Univ. New Mexico Press, Albuquerque. 431 pp.). The species is 
a generalist, opportunistic predator whose diet is most strongly 
influenced by prey availability (Parker and Goldstein 2004. J. 
Herpetol. 38:127–130) and includes a variety of insects and in-
vertebrates (Degenhardt et al. 1996, op. cit.). Herein we docu-
ment a learned feeding behavior of L. berlandieri for a tempo-
rally specific prey, the honeybee.

On the night of 27–28 June 2005, we were netting bats over 
the pool at La Cienaga, a natural spring in the western quarter of 
the Chinati Mountains State Natural Area (CMSNA), Presidio Co., 
Texas, USA. Situated in typical Chihuahuan Desert, La Cienaga is a 
natural seep spring with a marshy drainage of dense grasses dom-
inated by Saltgrass (Distichlis spicata) and Alkalai Sacaton (Spo-
robolus airoides), the interior of the cienaga is covered by cattail 
(Typha latifolia) and bulrush (Scirpus sp.) (Jones et al. 2011. Occas. 
Pap. Mus. Texas Tech Univ. No. 300, 29 pp.). Before CMSNA was 
founded, ranch owners built a circular stone and concrete pool for 
human bathing with the cold water flowing into the pool under 
spring pressure. The ca. 1.27 m high pool has six steps, each ca. 21 
cm high, rising to a ca. 1 m wide concrete rim. Between first light 
and sunrise on 28 June, we observed two large L. berlandieri jump 
each of the six concrete steps and into the pool water, the first did 
so while SK was sitting on the steps, determined to reach the wa-
ter. We did not disturb their progress. Just after sunrise, hundreds 
of honeybees, Apis mellifera (Hymenoptera: Apidae), swarmed 
over the water and began to dip and short-rest on the water’s sur-
face. Desert honeybees must collect water for thinning of honey 
to feed larva and evaporative cooling of the hive (Nicolson 2009. 
J. Exp. Biol. 212:429–434). The two L. berlandieri swam underwa-
ter towards the resting honeybees and each took one honeybee, 
swam down into the dark detritus material at the bottom of the 
pool, and then intermittently returned to the surface. These leop-
ard frogs continued to take honeybees using this method until 
the swarm of honeybees nearly dissipated. We estimated that 6–8 
honeybees were taken by the two L. berlandieri during ca. 4–5 min 
of observations. Although not directly observed, the L. berlandieri 
were either consuming each bee while near the bottom or were 
inserting the captured bees into the detritus layer. If the latter is 
correct, this feeding behavior could be a strategy for food hoard-
ing and time management of a temporally restricted resource, and 
a practice to neutralize a dangerous prey.

In a comparison study of five populations of L. berlandieri 
from Texas, the population from Big Bend National Park in Brew-
ster Co., Texas (the nearest locality to CMSNA), had the least di-
verse spring diet, almost evenly distributed among Lepidoptera 

(33%), Coleoptera (27%), and Hymenoptera (33%), however only 
one prey item was identified to the family Apidae from 27 spring 
frogs sampled across three localities, including Big Bend (Parker 
and Goldstein 2004, op. cit.). Hymenoptera were listed in the 
diet of two species of eastern Texas leopard frogs, L. clamitans 
(10.7%) and L. sphenocephala (7.1%), although no discrimina-
tion was made to bee, ant, or wasp (Forester et al. 1998. Herpetol. 
Rev. 29:208–211). Examination of 31 Rana aurora indicated that 
each of three frogs had a single honeybee in their diet (Hayes and 
Tennant 1985. Southwest. Nat. 30:601–605). The limited number 
of prey items identified to Apidae in these studies infers that bees 
are not a regular component in the diet of Lithobates or Rana. 

Generally, leopard frogs appear to recognize potential prey by 
continuous movement that elicits a predatory response (Hayes 
and Tennant 1985, op. cit.), choosing prey from any moving ob-
ject that is of an appropriate size (Forester et al. 1998, op. cit.). 
Although some frogs may develop preferences, dietary studies of 
ranid frogs as a group tend to reflect habitat and prey availability 
(Forester et al. 1998, op. cit.). We found that these two L. berland-
ieri developed a prey preference defined on a temporal com-
ponent. It appears that these honeybees came to water around 
sunrise on a regular basis with the leopard frogs seemingly need-
ing to make a time appointment for prey, as evidenced by being 
undeterred by our direct presence. The water may be too cold 
to spend extended periods in the pool at night, and these two 
L. berlandieri learned a strategy to take a regular prey based on 
a sunrise schedule. Two subsequent visits to net bats at the site 
on 21 June 2007 and 9 July 2008 indicated the presence of L. ber-
landieri in the grasses at La Cienaga, however no leopard frogs 
or honeybees were observed in the pool around sunrise, possibly 
due to an extirpated prey source.

STEPHEN KASPER, Lake Alan Henry Wildlife Mitigation Area, City of 
Lubbock, Lubbock, Texas 79457, USA (e-mail: skasper@mail.ci.lubbock.
tx.us); FRANKLIN D. YANCEY, II, Oakhurst College Center, PO Box 1910, 
40241 Highway 41, Oakhurst, California 93644, USA (e-mail: frank.yancey@
scccd.edu).

LITHOBATES CLAMITANS MELANOTUS (Green Frog). UNUSU-
AL FOOD ITEM. Much is known about the food habits and feed-
ing behavior of Lithobates clamitans (Pauley and Lannoo 2005. 
In M. Lannoo [ed.], Amphibian Declines: The Conservation Sta-
tus of United States Species, pp. 549–552. Univ. California Press, 
Berkeley, California). This frog is an opportunistic “sit-and-wait” 
predator that will feed on various invertebrates and vertebrates 
during both day and night (Hamilton 1948. Copeia 1948:203–
207; Minton 2001. Amphibians and Reptiles of Indiana, 2nd ed. 
Indiana Academy of Science, Indianapolis, Indiana. 404 pp.). A 
summary of food items of L. clamitans was provided by Hamil-
ton (1948, op. cit.), Whitaker (1961. Herpetologica 17:173–179), 
Stewart and Sandison (1972. J. Herpetol. 6:241–244), and Forst-
ner et al. (1998. Herpetol. Rev. 29:208–211). Herein, we report an 
unusual food item of L. clamitans melanotus from the Ouachita 
Mountains of Arkansas.

On 25 July 2012, five juvenile Green Frogs (mean ± 1SD SVL 
39.8 ± 3.3, range 37–45 mm) were collected from 5.0 km N Mena, 
off St. Hwy. 88 at Blue Haze Vista Pond, Polk Co., Arkansas, USA 
(34.62605°N, 94.24444°W; WGS84). Specimens were placed in 
individual plastic bags on ice and transported to the laboratory 
within 48 h for necropsy. Frogs were anesthesized with a con-
centrated chloretone solution and an incision was made to ex-
pose the stomach contents. Contents were placed in a Petri dish, 
rinsed with 0.6% saline, and identified under a stereomicroscope 
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using Triplehorn and Johnson (2005. Borrer and Delong’s Intro-
duction to the Study of Insects, 7th ed. Thomson/Brooks Cole, 
Belmont, California. 864 pp.). Voucher specimens of L. c. mela-
notus are deposited in the Arkansas State University Museum of 
Zoology Herpetological Collection (ASUMZ) as ASUMZ 32392–
32396.

Two L. c. melanotus (41 and 45 mm SVL) were each found to 
contain a single adult walkingstick (Phasmatodea: Heteronemi-
idae) belonging to the genus Diapheromera in its stomach (Fig. 
1). These insects appear to be unusual food items of L. clamitans. 
Other insects reported as prey of L. clamitans includes coleopter-
ans, dipterans, ephermeropterans, hemipterans, lepidopterans, 
odonates, orthopterans, and trichopterans (Pauley and Lannoo 
2005, op. cit.). Walkingsticks are slow-moving and the best time 
to observe them is midsummer to late fall (Triplehorn and John-
son 2005, op. cit.). This is the first time, to our knowledge, that 
walkingsticks have been reported as prey items of L. clamitans.

We thank S. E. Trauth (ASUMZ) for expert curatorial assis-
tance, and the Arkansas Game and Fish Commission and USDA 
Forest Service (Ouachita District) for Scientific Collecting Per-
mits issued to CTM.

CHRIS T. McALLISTER, Science and Mathematics Division, Eastern 
Oklahoma State College, Idabel, Oklahoma 74745, USA (e-mail: cmcallis-
ter@se.edu); NIKOLAS H. McALLISTER, Lukfata Public School, West Choc-
taw Street, Broken Bow, Oklahoma 74728, USA.

LITHOBATES PIPIENS (Northern Leopard Frog). MALFORMA-
TION. On 13 September 2011, AR collected a single metamor-
phosed Lithobates pipiens, 37.8 mm SVL, from a farm field in 
Minot, Ward Co., North Dakota, USA (48.1044°N, 101.1643°W). 
This frog contained two supernumerary arms that emerged from 
the throat (Fig. 1A). Upon collection, AR kept the frog in a plastic 
container and successfully fed several crickets to the frog. These 
arms were fully formed, and responded to stimuli (i.e., they 
would move when pinched with forceps). This frog was capable 
of full locomotion (i.e., walking, hopping, and jumping). The 
frog was brought to the Amphibian Growth Project (AGP) and 
euthanized by prolonged immersion in a 10% solution of MS-
222, preserved in 10% formalin, and stored in 70% ethanol. The 

frog was shipped to ML who prepared radiograph images that 
revealed that these supernumerary limbs contained usual skel-
etal elements distal to the pectoral girdle (i.e., humerus, radius, 
ulna, metacarpals, carpels, phalanges). These arms were not ar-
ticulated to any other part of the skeleton (Fig. 1B).

 The AGP maintains a database of life history data for local 
amphibians that includes over 1250 capture records of L. pipi-
ens from 2005–2012 from several sites in northwestern and north 
central North Dakota. This is the first report of a malformed frog 
that we are aware of in this region. Metamorphosis in this region 
occurs during July at ca. 25 mm SVL. Given the timing of collec-
tion, the size of the frog, and the observation that this frog could 
capture and consume prey successfully, we are comfortable with 
suggesting that this frog was at least 16 months old.

The most likely wetland that produced this frog is ca. 500 
m away from the collection site. This wetland is surrounded by 
farm fields maintained by the North Central Research Extension 
Office of North Dakota State University. The wetland is generally 
oval in shape and is approximately 200 x 100 m. It has held water 
continuously since 2007, but would dry periodically prior to this. 
When full of water, the maximal depth in this wetland is 1.75 m.

The AGP has been supported by grants from the National 
Center for Research Resources (5P20RR016471-12) and the Na-
tional Institute of General Medical Sciences (8 P20 GM103442-
12) from the National Institutes of Health to CKB and D. Sens, 
and from the North Dakota Department of Game and Fish to K. 
Cabarle and CKB. AR has been a participant in the “Kids in Re-
search” program of the AGP.

ALLISON RABE, Minot High School - Central Campus, Minot, North Da-
kota 58701, USA; MICHAEL LANNOO, Indiana University School of Medi-
cine, Terre Haute Center for Medical Education, Terre Haute, Indiana 47809, 
USA (e-mail: mlannoo@iupui.edu); CHRISTOPHER K. BEACHY, Amphibian 
Growth Project and Dept. Biology, Minot State University, Minot, North Da-
kota 58707, USA (e-mail: christopher.beachy@minotstateu.edu).

LITHOBATES SYLVATICUS (Wood Frog). DAVIAN BEHAVIOR. A 
breeding population of Spotted Salamanders (Ambystoma mac-
ulatum) has been monitored annually at Bat Lake, Algonquin 
Provincial Park, Ontario, Canada (45.5857°N, 78.5185°W) as part 
of an ongoing mark-recapture study. Minnow traps are deployed 
around the lake perimeter following spring thaw to capture adult 
A. maculatum during the breeding period. Traps are deployed at 
night and checked the following morning. On 2 May 2009 while 
checking traps we observed a male Lithobates sylvaticus in pec-
toral amplexus with a gravid female A. maculatum (86.0 mm 

fig. 1. Walkingsticks removed from stomachs of Green Frogs, Litho-
bates clamitans melanotus from Arkansas.

fig. 1. A) Ventral view of preserved Lithobates pipiens collected in 
Ward Co., North Dakota with two supernumerary arms. B) Radio-
graph of same individual.
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SVL, 20.5 g mass) (Fig. 1). Both individuals were found inside a 
submerged minnow trap ca. 1 m below the surface. The frog was 
tightly clasped around the pectoral girdle of the salamander, im-
mediately posterior to the forelimbs. After photographing, the 
pair was separated. The L. sylvaticus was released without mea-
surement and the A. maculatum was measured, weighed, and 
marked prior to release.

Interspecific amplexus is functionally equivalent to other 
well characterized Davian behaviors which include misdirected 
mating with conspecifics, necrogamy, or amplexus with inani-
mate objects. Observations of interspecific amplexus between 
anurans are recorded with some regularity (Meshaka 1996. Flori-
da Scient. 59[2]:74–75; Eaton et al. 1999. Can. Field Nat. 113:512–
513; Pearl et al. 2005. Am. Mid. Nat. 154:126–134; D’Amore et al. 
2009. Herpetol. Cons. Biol. 4:325–330). By contrast, reports of in-
terspecific pairings of salamanders are rare and restricted to spe-
cific species or well-characterized hybridization events (Verrell 
1990. J. Zool. Lond. 221:441–451; Verrell 1994. Evolution 48:921–
925). An exhaustive search of the formal literature revealed few 
observations of amplexus between an anuran and caudate, in-
cluding Bufo bufo and Salamandra salamandra (Marco and Li-
zana 2002. Ethol. Ecol. Evol. 14:1–8), although this phenomenon 
is likely underreported.

It has been proposed that Davian behaviors may result from 
the highly competitive nature of anuran reproduction character-
ized by seasonal (time sensitive) and explosive reproductive ag-
gregations (Meshaka 1996, op. cit.; Reading 1984. J. Zool. Lond. 
203:95–101). Given the shared breeding habitat and synchro-
nized breeding periods of L. sylvaticus and A. maculatum, mate 
misidentification seems a likely cause. While close confinement 
may have facilitated the Davian behavior reported here, previ-
ous observations of interspecific amplexus in other species af-
firm that this behavior is naturally occurring. The fact that the 
frog exhibited a pectoral girdle clasp further suggests that it was 
attempting to engage in normal amplexus rather than an acci-
dental or temporary effort.

Financial support provided by the Friends of Algonquin Park. 
Much thanks for in-kind support owing to the Algonquin Wildlife 
Research Station, Rory Eckenswiller, and Brad Steinberg.

PATRICK D MOLDOWAN (e-mail: pmoldowa@uoguelph.ca), Univ. 
Guelph, Guelph, Ontario, Canada N1G 2W1, DAVID L LEGROS (e-mail: 
dl_legros@laurentian.ca), Laurentian University, Sudbury, Ontario, Canada, 
P3E 2C6, and GLENN J TATTERSALL (e-mail: gtattersall@brocku.ca), St. 
Catharines, Ontario, Canada, L2S 3A1.

LITORIA RANIFORMIS (Growling Grass Frog). LEUCISM. Lito-
ria raniformis is a large, semi-aquatic frog that occurs naturally 
across south-eastern Australia, including parts of New South 
Wales, Victoria, Tasmania, and South Australia (Pyke 2002. Austr. 
Zool. 32:32–48). Introduced populations also occur in New Zea-
land (Voros et al. 2008 Austral. Ecol. 33:623–629). Litoria rani-
formis is listed as endangered by the IUCN. On 24 January 2012, 
we caught a leucistic L. raniformis in a wetland in Bundoora, 
Melbourne, Victoria, Australia (37.7°S, 145.033°E). It was found 
in good physical condition, floating among emergent vegetation 
near the water’s edge. Two adult female L. raniformis, of typical 
green and brown coloration were also caught in the same wa-
ter body. The leucistic individual was an adult male (64 mm 
SVL) in breeding condition (Fig. 1). It was entirely yellow with a 
pink tinge, except for darkly pigmented eyes, and raised brown 
nuptial pads on its thumbs. The dorsal skin was translucent. 
We observed the leucistic L. raniformis on 22 February 2012 in 
the same wetland, ca. 30 m from the original point of capture. 
No attempt was made to recapture this individual. It has been 
suggested that incidences of leucism and albinism may occur 
with more frequency in nocturnal or cryptozoic animals, due 
to selection against these traits in diurnal species with visually 
orientated predators (Sazima and Di-Bernado 1991. Mem. Inst. 
Butantan 53:167–173). Interestingly, L. raniformis is partly diur-
nal, with individuals often observed basking in either direct or 
filtered sunlight (Heard et al. 2006. Wildl. Res. 33:557–564). To 
our knowledge, this is the first documented case of leucism in L. 
raniformis. A section of toe-web was deposited in the tissue col-
lection of Museum Victoria, Australia (NMVZ 17602).

We thank Geoffrey W. Heard for comments on this note. Our 
work was funded by an Australian Research Council Linkage 
Grant (LP0990161) with the Australian Research Centre for Ur-
ban Ecology, Growling Grass Frog Trust Fund, Melbourne Muse-
um, Melbourne Water, Parks Victoria, and Victorian Department 
of Sustainability and Environment.

CLAIRE C. KEELY, School of Botany, University of Melbourne, Victoria 
3010, Australia (e-mail: c.keely@pgrad.unimelb.edu.au); SUSANA P. MAL-
DONADO, Department of Sciences, Museum Victoria, Melbourne, Victoria 
3001, Australia (e-mail: susimaldonado@gmail.com).

fig. 1. Wood Frog (Lithobates sylvaticus) in amplexus with a gravid 
female Spotted Salamander (Ambystoma maculatum), Bat Lake, Al-
gonquin Provincial Park, Ontario, Canada. 

fig. 1. Adult male leucistic Litoria raniformis from Melbourne, Vic-
toria, Australia.
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OOPHAGA PUMILIO (Strawberry Poison Frog). PREDATION. 
Bright coloration in dendrobatid frogs is presumed to function 
as an aposematic signal to natural predators with color vision 
(Saporito et al. 2007. Copeia 2007:1006–1011), thereby warn-
ing predators such as birds of the frog’s alkaloid-based chemi-
cal defenses. The known natural predators of dendrobatid frogs 
are based largely on anecdotal reports, and include an amphib-
ian, ant, fish, spiders, and snakes (Santos and Cannatella 2011. 
Proc. Nat. Acad. Sci. 108:6175–6180). Dendrobates auratus was 
reportedly preyed upon by an adult Baryphthengus martii (Ru-
fous Motmot) at the La Suerte Biological Station in northeast-
ern Costa Rica (Limon Province), representing the only known 
bird predator of dendrobatid frogs (Master 1998. Herpetol. Rev. 
29:164–165). Herein, we report an additional observation of pre-
dation by a Rufous Motmot on Oophaga pumilio.

Oophaga pumilio ranges from southern Nicaragua to western 
Panama (Guyer and Donnelly 2005. Amphibians and Reptiles of 
La Selva, Costa Rica, and the Caribbean Slope. Univ. California 
Press, Berkeley. 299 pp.), and falls well within the geographic range 
of B. martii (Garrigues and Dean 2007. In The Birds of Costa Rica, 
p. 146). On 15 May 2011, at the OTS La Selva Biological Station in 
northeastern Costa Rica (Heredia Province), between 1000–1100 
h, we observed two independent events in which one individual 
of a pair of adult B. martii landed on a branch carrying an adult 
O. pumilio in their beak (Sendero Tres Rios trail between 100–150 
m; Fig. 1). The pair of Rufous Motmots was observed carrying the 
captured O. pumilio to their nest of chicks only a few meters away, 
presumably feeding the frogs to their young. Motmots typically 
nest in deep cavities, and therefore we were not able to observe 
the chicks feed on the frogs; however, the pair of Rufous Motmots 
was also observed bringing to its nest spiders and fruits of Virola 
koschnyi (Myristicaceae). Rufous Motmots are reported to feed on 
the fruits of palms and members of the plant genus Heliconia, as 
well as insects, spiders, small frogs, lizards, fishes, and crabs (Stiles 
and Skutch 1989. In A Guide to the Birds of Costa Rica, p. 242). To 
the best of our knowledge, this represents only the second report 
of a Rufous Motmot feeding upon a dendrobatid, and the first re-
port of these birds feeding their young a dendrobatid poison frog. 
Further research is needed to determine the extent to which O. 
pumilio is preyed upon by B. martii, the importance of O. pumilio 
as a dietary source for developing chicks, and how B. martii are 
presumably immune to the alkaloid defenses of O. pumilio.

JOEL B. ALVARADO and ALEX ALVAREZ, Organization for Tropical 
Studies, La Selva Biological Station, Costa Rica; RALPH A. SAPORITO, 
Department of Biology, John Carroll University, University Heights, Ohio 
44118, USA (e-mail: rsaporito@jcu.edu).

PELOPHRYNE MISERA (Kinabalu Dwarf Toad). NOVEL MI-
CROHABITAT AND MAXIMUM SIZE. Pelophryne misera is a 
minute anuran (to 21 mm SVL in males, and 23 mm SVL in fe-
males) (Inger and Stuebing 2005. A Field Guide to the Frogs of 
Borneo. 2nd ed. Natural History Publications [Borneo] Sdn. Bhd. 
Kota Kinabalu. viii + 201 pp.) which is endemic to Borneo (Mount 
Kinabalu in Sabah and Mount Murud in Sarawak of Malaysia, 
and Upper Sulon in East Kalimantan of Indonesia) (Malkmus 
et al. 2002. Amphibians and Reptiles of Mount Kinabalu [North 
Borneo]. A.R.G. Gantner Verlag K.G. Ruggell. 424 pp.; Veith et al. 
2004. Tropical Zool. 17:1–13; Inger and Stuebing 2005, op. cit.). 
The species inhabits primary and old secondary mossy forests 
on the forest floor (breeding site) and sometimes in low vegeta-
tion 10–50 cm from the ground at 1450–3140 m elev. (Malkmus 
et al. 2002, op. cit.). The species is listed as Vulnerable in 2011 
IUCN Red List of Threatened Species primarily due to restricted 
distribution, but is deemed locally abundant (Inger et al. 2004. In 
IUCN 2011. IUCN Red List of Threatened Species. Version 2011.2. 
<www.iucnredlist.org>. Accessed on 15 June 2012). There is still 
inadequacy in the natural history understanding on P. misera 
attributed to the scarcity of its record of occurrence, and thus, 
herein we report a novel microhabitat at an extended vertical di-
mension, and maximum size for P. misera.

On 11 December 2008, between 1900 and 2200 h, three P. 
misera were discovered via opportunistic examination at Geludu 
Trail (6°N, 116.5375°E; 1478 m elev.) on Geludu Hill, Bundu Tu-
han, Ranau District, West Coast Division, Sabah, Bornean Ma-
laysia. Air temperature was 17.3°C, and relative humidity was 
86%. The individuals were located among mosses covering a 
part of an old iron water pipe at 150 cm above the ground. Ap-
proximately 25 m of the 30-cm-diameter pipe was exposed from 
the ground caused by erosion that happened quite some time 
ago as indicated by surrounding thick leaf litter and compacted 
soil, while the rest of the pipe was still buried underground. The 
three P. misera were found close to one another about 5 m from a 
buried edge of the pipe. The pipe is utilized to supply clean water 
to nearby villages.

Intensive search did not find potential predators in proxim-
ity. The finding of three individuals, coupled with the absence of 
predators omit the causal factors of randomness and predator 
avoidance for the occurrence of P. misera at the novel microhabi-
tat. Moisture might have played a role in motivating P. misera to 
occupy the long patch of live mosses on the exposed water pipe 
as moisture is an imperative factor determining the selection 
of non-breeding microhabitats for anurans for foraging, ther-
moregulation, and dispersal (Blomquist and Hunter 2009. Her-
petol. Conserv. Biol. 4[2]:142–160). Documentation and under-
standing of non-breeding microhabitats are equally as crucial 
as of breeding sites and tadpole habitats in the conservation of 
anurans (Gillespie et al. 2004. J. Trop. Ecol. 20:439–448; Regosin 
et al. 2005. J. Wildl. Mgmt. 69[4]:1481–1493), particularly of non-
stream breeding species such as P. misera. 

The three adult P. misera were determined to be two females 
(27 mm SVL, mass 0.4 g and 27 mm SVL, mass 0.3 g) and one 
male (16 mm SVL, mass 0.3 g) based on the presence of a row of 
yellowish brown mandibular spines on the male (Malkmus et al. 
2002, op. cit.), and adult SVL ranges (Inger and Stuebing 2005, op. 

fig. 1. An adult Oophaga pumilio (Strawberry Poison Frog) being 
preyed upon by an adult Baryphthengus martii (Rufous Motmot) at 
La Selva Biological Station, Costa Rica during May 2011.
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cit.). SVL and weight were measured with a standard metric tape 
and an electronic balance. The individuals were photographed 
ex-situ indoors, and euthanized under the permission granted 
by the pertinent authority. The voucher specimens (Female 1: 
HEP00916; Female 2: HEP00917; Male 1: HEP00915) were de-
posited in BORNEENSIS, the Bornean reference collection of the 
Institute for Tropical Biology and Conservation, Universiti Ma-
laysia Sabah. The two females represent the new maximum SVL 
for P. misera.

We are grateful to Indraneil Das (Institute of Biodiversity 
and Environmental Conservation, Universiti Malaysia Sarawak) 
for verification of the species. We thank Agnes James Lintanga 
for field assistance, Paulus Abas for field transportation, and 
Haleluyah Retreat Centre for lodgings support. Sampling was 
conducted under the permission granted by the Jawatankuasa 
Pemegang Amanah Hutan Simpanan dan Tanah Perumahan Bu-
miputera Kg. Bundu Tuhan, Ranau, to KBH. We also thank the 
Institute for Tropical Biology and Conservation, Universiti Ma-
laysia Sabah for support.

KUEH BOON-HEE (e-mail: kbhkelvin@hotmail.com), ELANGKUMA-
RAN S/O SAGTIA SIWAN (e-mail: ela_jeevan@yahoo.com), NORASMIL 
ISMAIL (e-mail: norasmilismail@yahoo.com.my), JUELBER ALBERT (e-
mail: juelberalbert@gmail.com), CINDY LAU EN SHING (e-mail: cindy-
enxi@hotmail.com), and VYNER BAYANG ANAK NGINDANG (e-mail: 
peace87fe@yahoo.com), Institute for Tropical Biology and Conservation, 
Universiti Malaysia Sabah, Jalan UMS, 88400 Kota Kinabalu, Sabah, Malaysia.

PHYSALAEMUS GRACILIS (Graceful Dwarf Frog). DEFENSIVE 
BEHAVIOR. Many animal lineages independently developed 
different defensive behaviors in response to the presence of vi-
sually oriented predators (Bertoluci et al. 2007. Alytes. 25:38–44). 
Among anurans, defensive behaviors are divided into 30 catego-
ries (Toledo et al. 2011. Ethol. Ecol. Evol. 23:1–25), among them, 
the stiff-legged behavior (Sazima 1978. Biotropica 10:158). In 
this type of behavior the animal is motionless, with body flat-
tened and legs stretched out (Costa et al. 2009. Herpetol. Notes 
2:227–229). This behavior has been little reported anurans, com-
prising less than 5% of observations (Toledo et al. 2011, op. cit.). 
However, the behavior has been reported in Bufonidae (Den-
drophryniscus leucomystax, D. brevipollicatus, D. berthalutzae), 
Brachycephalidae (Euparkerella cochranae), Cycloramphidae 
(Proceratophrys boiei, P. appendiculata, P. melanopogon, Zachae-
nus parvulus), Leptodactylidae (Paratelmatobius poecilogaster, 

Scythrophrys sawayae) and Microhylidae (Arcovomer passarellii, 
Ctenophryne geayi, Stereocyclops parkeri, S. incrassatus) (Toledo 
et al. 2011, op. cit.; Tonini et al. 2011. Herpetol. Notes 4:435–444). 
Physalaemus gracilis is possibly a complex of more than one spe-
cies (IUCN 2012. IUCN Red List of Threatened Species. http://
www.iucnredlist.org/amazing-species). It dwells in forest bor-
ders and Cerrado grasslands in Brazil, Paraguay, Uruguay, and 
Argentina, and is strongly adapted to disturbed and polluted en-
vironments (Frost 2011. http://research.amnh.org/vz/herpetol-
ogy/amphibia/; IUCN 2012. IUCN Red List of Threatened Spe-
cies. http://www.iucnredlist.org/amazing-species). On 11 Jan 
2010 at 2000 h., we observed defensive behavior by a P. gracilis 
upon capture. After being manually captured and released mo-
ments after on the ground, the frog remained still with its legs 
stretched during more than 3 minutes (Fig. 1). The observation 
occurred in a temporary pool in an urban street in the town of 
Xangri-lá, north coast of the state of Rio Grande do Sul, Brazil 
(29.4712°S, 50.0143°W). Although other kinds of defensive be-
haviors have been observed in the Leiuperidae (Toledo et al. 
2010. J. Nat. Hist. 44:1979–1988), our report is the first case of the 
stiff-legged defensive behavior for this family.

SABINE BORGES DA ROCHA (e-mail: sabineborges@hotmail.com) 
and FERNANDO IBANEZ MARTINS, Universidade Federal de Mato Gros-
so do Sul, Programa de Pós-graduação em Biologia Animal, 79070-900, 
Campo Grande, MS, Brazil.

RHINELLA SCHNEIDERI (Rococo Toad). BREEDING SITE. 
Rhinella schneideri is a giant toad (210 mm maximum SVL) oc-
curring in the xeric regions of Bolivia, Argentina, Paraguay, and 
Brazil (Cei 1980. Zool. Ital. Monogr. 2:1–609). Relatively little in-
formation is available on its breeding site associations. In soy-
bean farmlands in Argentina, R. schneideri was found to occur 
around larger ponds that contained high diversity of vegetation 
along the pond’s shore (Peltzer et al. 2006. Biodiv. Cons. 15:3499–
3513). The association with vegetative structure is likely the re-
sult of its reproductive mode; it deposits its eggs in long gelati-
nous strings that are attached to aquatic plants (Cei 1980, op. cit.; 
Perotti 1997. Rev. Chil. His. Nat. 70:277–288). Observations on 
the reproductive biology of this species in other parts of its range 
are lacking. Here we describe a breeding site of R. schneideri in 
the Bolivian Gran Chaco. 

While crossing the Parapetí River on 29 January 2011, we 
heard a chorus of three R. schneideri calling from a temporary 
pond located within the riverbed outside the community of Ran-
cho Viejo, Cordillera Province, Santa Cruz Department, Bolivia 
(19.44055°S, 62.53694°W; WGS 84). This pond had most likely 
been formed by the floodwaters of the river, which had receded 
when we had crossed it. The next day we returned to the pond 
which was ca. 200 m from the nearest forest cover, and observed 
hundreds of R. schneideri tadpoles swimming within the pond. 
We did not observe any recently oviposited egg strands. The 
pond, which lacked both vegetative and woody debris structure, 
was ca. 13 m long, and 5 m wide with a substrate comprised en-
tirely of sand. We also observed larval odonates (Corduliidae) 
within the pond.

The breeding site used is not consistent with previous reports 
documenting R. schneideri’s high affinity for breeding ponds with 
high aquatic and shoreline vegetation, as any sort of habitat struc-
ture was absent in this pond. While habitat structure was lacking, 
the pond’s isolation may provide an amenable environment for 
the tadpoles of R. schneideri; the predator abundance and diver-
sity was reduced as compared to other temporary ponds in the 

fig. 1. Physalemus gracilis from Rio Grande do Sul, Brazil displaying 
the stiff-legged defensive behavior.
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region (Schalk, unpubl. data) and there were no other species of 
tadpoles co-occurring in the pond. Body size is generally positively 
correlated with vagility in amphibians (Duellman and Trueb 1986. 
Biology of Amphibians. McGraw Hill, New York. 610 pp.), thus the 
larger bodied R. schneideri may be able to make the long forays to 
these riverbed pools allowing them to exploit these ponds. 

CMS was supported by the National Science Foundation’s 
Graduate Research Fellowship Program and the Applied Biodi-
versity Science NSF-IGERT Program at Texas A&M University 
(NSF-IGERT Award # 0654377).

CHRISTOPHER M. SCHALK, Department of Wildlife and Fisheries Sci-
ences, Texas A&M University, College Station, Texas 77843-2258, USA (e-
mail: cschalk@tamu.edu); DORIS TICONA, Sección de Limnilogia y Recur-
sos Aquaticos, Museo de Historia Natural Noel Kempff Mercado, Av. Irala 
565, Casilla 2489, Santa Cruz de la Sierra, Bolivia.

SCINAX FUSCOVARIUS (Snouted Treefrog). PREDATION. Ver-
tebrates, invertebrates, and carnivorous plants are commonly 
documented as predators of anuran eggs, tadpoles, and post-
metamorphic individuals (Toledo 2005. Herpetol. Rev. 36[4]:395–
400). Most predation records by invertebrates upon anurans are 
credited to representatives of four classes of Arthropoda: Arach-
nida, Insecta, Crustacea, and Chilopoda (McCormick and Polis 
1982. Biol. Rev. 57[1]:29–58). In the Neotropical region, spider 
predation upon frogs is mainly attributed to five spider families 
(Ctenidae, Pisauridae, Lycosidae, Sparassidae, and Theraphosi-
dae; Menin at al. 2005. Phyllomedusa 4[1]:39–47), with the gen-
era Ctenus, Cupiennius, and Oligoctenus (all ctenids) the three 
most typically documented (reviews in Menin et al. 2005, op. cit.; 
Toledo 2005, op. cit.). By the year 2009, the genus Phoneutria, 
including the medically important Brazilian ctenid Phoneutria 
nigriventer (Eickstedt 1994. In B. Barravieira [ed.], Venenos Ani-
mais: uma Visão Integrada, pp.151–172. EPUC, Rio de Janeiro), 
had not yet been recorded in the literature as an invertebrate 
predator of frogs (Santana et al. 2009. Bol. Mus. Biol. Mello Leitão 
26:59⎯65). 

Herein, I report the spider P. nigriventer preying upon Scinax 
fuscovarius. During a herpetofaunal survey conducted on 30 
May 2010 in a riparian forest near the Mogi-Mirim River (mu-
nicipality of Conchal, state of São Paulo, southeast Brazil), I ob-
served an adult P. nigriventer (31.2 mm cephalothorax + abdo-
men length) capturing an adult S. fuscovarius (26.1 mm SVL) on 
a road (disturbed sandy soil, with some holes and roots mixed 

with the ground, for maintenance of a small dirt road), follow-
ing the edge of the riparian forest 10–15 m distant from the river 
margin. I observed the scenario just when the spider inserted its 
chelicerae into the frog’s body along the side. The frog attempted 
to escape but became paralyzed a few minutes later. The preda-
tion (Fig. 1) was observed at night (2005 h), during peak activ-
ity of both species, in secondary Atlantic Forest (22.273822°S, 
47.1866472°W; 579 m elev.). The weather was windy and cloudy; 
air temperature was 19.2°C; humidity 85.8%. I also observed ca. 
30 S. fuscovarius, randomly distributed around and near the pre-
dation site, although none were heard calling. Approximately 15 
P. nigriventer were also observed. I observed this event until the 
moment the spider started to handle the freshly dead frog and 
to walk in direction to a nearly hole/crevice in the soil, probably 
its shelter. To ensure vouchers, I then captured both individu-
als: S. fuscovarius was deposited at Coleção de Anfíbios “Célio 
F. B. Haddad” at UNESP, Rio Claro, Brazil - CFBH 32635, and the 
spider had been deposited at Butantan Institute, Brazil, but was 
unfortunately lost in an accidental fire in July 2010. Although this 
is the first predation record by P. nigriventer upon S. fuscovarius, 
considering the nocturnal habits and relatively high local densi-
ties for both species, the encounter and predation between these 
species is likely frequent.

I thank A. Brescovit for identification of the spider and Victor 
G. Dill Orrico for suggestions on the manuscript. Conselho Na-
cional de Pesquisa e Desenvolvimento (CNPq) and Fundação de 
Amparo à Pesquisa do Estado de São Paulo (FAPESP) provided 
financial support. A collecting permit was issued by IBAMA (pro-
cess number 02027.003149/2009-14).

RAFAEL P. BOVO, Departamento de Zoologia, IB, Universidade Estad-
ual Paulista “Júlio de Mesquita Filho,” Avenida 24-A, 1515, CEP13506-900 
Rio Claro, SP, Brazil; e-mail: rpbovo@yahoo.com.br.

SCINAX SQUALIROSTRIS (Striped Snouted Treefrog). PREDA-
TION. Predation is an important cause of amphibian mortality, 
and many cases of predation by spiders are found in the litera-
ture (Menin et al. 2005. Phyllomedusa 4[1]:39–47). The neotropi-
cal hylid frog Scinax squalirostris occurs from central and south-
eastern Brazil to northeastern Argentina, including Uruguay and 
southeastern Paraguay. Herein, we report the predation on this 
species by a spider. On 22 June 2006, at 2130 h, in the Munici-
pality of Vacaria, State of Rio Grande do Sul, Brazil, a Phoneutria 
nigriventer (Ctenidae) was observed preying on an adult male 
Scinax squalirostris (24 mm SVL) on a 40-cm leaf of Paspalum 
exaltatum (Poaceae) at a permanent pond. The spider (cephalo-
torax 11.2 mm x 8.3 mm) held the hylid with the chelicerae pen-
etrated into its head, but released it when disturbed. The P. nigri-
venter is deposited in the spider collection of Museu de Ciências 
Naturais, Fundação Zoobotânica do Rio Grande do Sul (MCN 
42600), and the S. squalirostris is deposited in the herpetological 
collection of Departamento de Zoologia, Universidade Federal 
do Rio Grande do Sul (UFRGS 5676).

LUIS FERNANDO MARIN DA FONTE (e-mail: pulchella@gmail.com) 
and GABRIELE VOLKMER (e-mail: gabrielevolkmer@gmail.com), Labo-
ratório de Herpetologia, Departamento de Zoologia, Instituto de Biociên-
cias, Universidade Federal do Rio Grande do Sul (UFRGS), Av. Bento Gon-
çalves 9500, prédio 43435, sala 102, Porto Alegre, Rio Grande do Sul, Brazil, 
CEP 91501-970. 

SCINAX SQUALIROSTRIS (Striped Snouted Treefrog), SCINAX 
AROMOTHYELLA. MORBID EMBRACE. The neotropical hylid 
Scinax squalirostris occurs from central and southeastern Brazil 

fig. 1. Scinax fuscovarius being preyed upon by the spider Phoneu-
tria nigriventer (Aranae: Ctenidae).
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to northeastern Argentina, including Uruguay and southeastern 
Paraguay. Scinax aromothyella occurs in northeast Argentina, 
Uruguay, and southern Brazil. Herein, we report the occurrence 
of a morbid embrace at a permanent pond in the Municipality 
of Vacaria, State of Rio Grande do Sul, Brazil, on 22 June 2006, 
at 2140 h. An adult male S. squalirostris was found being preyed 
upon by a spider. When disturbed, the spider released the dead 
treefrog that fell to the ground. However, a few moments later 
another male S. squalirostris vocalizing in the area immediately 
amplected the corpse. On the same night, in the same pond, oth-
er cases of morbid embrace were observed among S. aromothy-
ella individuals. Five males were found embracing other recent-
ly-dead conspecifics (possibly accidentally killed by researchers 
trampling). At least two of all corpses found were males. The col-
lected individuals were deposited in the herpetological collec-
tion of Departamento de Zoologia, Universidade Federal do Rio 
Grande do Sul (UFRGS 5675, 5678). These observations occurred 
on the first rainy night after a long dry spell in that area. We sus-
pect that the animals were under intense reproductive pressure 
and, due to the desperate attempt at mating, they invested in 
dead partners and/or those of the same gender.

LUIS FERNANDO MARIN DA FONTE (e-mail: pulchella@gmail.com) 
and GABRIELE VOLKMER (e-mail: gabrielevolkmer@gmail.com), Labo-
ratório de Herpetologia, Departamento de Zoologia, Instituto de Biociên-
cias, Universidade Federal do Rio Grande do Sul (UFRGS), Av. Bento Gon-
çalves 9500, prédio 43435, sala 102, Porto Alegre, Rio Grande do Sul, Brazil, 
CEP 91501-970.

SCUTIGER BOULENGERI (Xizang Alpine Toad). NESTING. 
While the development of S. boulengeri larvae has been previ-
ously reported (Song and Huang 1990. Acta Zootaxonomica Si-
nica 187–193), their nesting behavior is not yet described. From 
9–30 June 2012, we observed more than 30 nests across the Qin-
ghai Province of China. Gelatinous eggs were attached as a cir-
cular or globular mass to the bottoms of stones in small streams, 
along the edges of larger streams, and in ephemeral pools (Figs. 
1, 2). One average-sized nest was counted and found to contain 
323 eggs; some rocks contained multiple nests. Almost all nests 
were guarded by males, and of the few without male attendance, 
most appeared to be in various states of decay. Only one female 
was found underneath a stone with a nest, but a male was also 
present with the recently laid eggs. In areas where nests occurred, 
observed males—both with and without nests—outnumbered 

females more than twenty to one. These observations are consis-
tent with the nest site selection, clutch size, and paternal guard-
ing of nests described for another member of Megophryidae, 
Leptobrachium boringii (Zheng et al. 2011. Asian Herpetol. Res. 
2[4]:199–215).

TODD W. PIERSON, Odum School of Ecology, University of Georgia, 
Athens, Georgia 30609, USA (e-mail: twpierso@uga.edu); YAN FANG (e-
mail: yanfang_happy@163.com) and YUNYU WANG (e-mail: wang_yu-
nyu@126.com), Kunming Institute of Zoology, Chinese Academy of Sci-
ences, China.

XENOPHRYS BRACHYKOLOS (Short-legged Toad). DIET. 
Xenophrys brachykolos is endemic to Hong Kong with a SVL to 
6 cm (Karsen et al. 1998. Hong Kong Amphibians and Reptiles. 
Provisional Urban Council, Hong Kong. 186 pp.). Although the 
natural diet of this species is unknown, it has been reported to 
feed on earthworms, crickets, and termites in captivity (Karsen 
et al. 1998, op. cit.). At 2000 h on 15 October 2011, in Pokfulam 
Country Park (22.268°N, 114.141°E, WGS84; elev. 250 m), Hong 
Kong, we observed an adult, gravid female X. brachykolos (5 cm 
SVL) sitting on a rock in a stream with a partly ingested earth-
worm (total length = 26 cm) in its mouth (Fig. 1). The earthworm 
was still alive and slowly wriggled out of the frog’s stomach and 
eventually escaped. The earthworm appeared to be at least dou-
ble the body size of the frog by volume and it seemed impracti-
cal for the frog to accommodate the whole worm in the stomach 

fig. 2. Overturned Scutiger boulengeri nest (lower middle) in Qing-
hai, China.

fig. 1. Overturned Scutiger boulengeri nest, guarded by a male, in 
Qinghai, China.
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even if the earthworm was dead. To our knowledge, this is the 
first record of such unusual feeding behavior of this species. 

Foraging of frogs is stimulated entirely by prey movement 
(Lettvin et al. 1959. Proc. IRE 47[11]:1940–1955), and frogs will 
attempt to ingest any prey that fits within its gape width limit. 
Without the ability to masticate, frogs are sometimes prone to 
mistakenly tackle prey larger than they can handle. The theory 
of optimal feeding strategy suggests that prey size selection 
is governed by the balance between the cost of handling and 
the benefit of eating the prey (Schoener 1966. Annu. Rev. Ecol. 
Syst. 2:369–404); therefore predators should not attempt to con-
sume large prey if handling proves too costly, even if they can 
physically ingest it. Frogs are possibly one of the few taxa that 
defy this theory. Feeding behavior of this sort, although rarely 
reported, may occur more often than expected. 

HON-KI CHAN, School of Biological Sciences, University of Hong 
Kong, Hong Kong (e-mail: honkichan@gmail.com); ALEX FIGUEROA, De-
partment of Biological Sciences, University of New Orleans, New Orleans, 
Louisiana 70122, USA (e-mail: afigueroa21@gmail.com).

TESTUDINES — TURTLES

CHELONOIDIS CHILENSIS (Argentine Tortoise). ECTOPARA-
SITE. Chelonoidis chilensis ranges from southwestern Bolivia 
and western Paraguay south to northwestern Argentina (Bonin 
et al. 2006. Turtles of the World. Johns Hopkins Univ. Press, Bal-
timore, Maryland. 416 pp.). It is listed as a vulnerable species 
on the IUCN Red List of Threatened Species (http://www.iuc-
nredlist.org. Accessed 10 December 2012). Herein, we report a 
new host record for a tick found on C. chilensis.

A hatchling C. chilensis (voucher retained by the Museo de 
Historia Natural, Asunción, Paraguay) was collected by PSF in 
February 1996, 15.6 km S of Filadelfia and 37.7 km NW on the 
Ruta Transchaco (Dr. Carlos Antonio López) Highway, Boquerón 
District, Paraguay (22.3475°S, 60.2545°W; datum WGS84). It was 
infested with a single tick, which was placed in a vial contain-
ing 70% ethanol and sent to CTM. It was later forwarded to LAD 
for processing and identified as a female Ambylomma dissimile 
Koch, 1844. The specimen is deposited in the U.S. National Tick 
Collection, Statesboro, Georgia, under accession number RML 
122343. 

Although A. dissimile has been reported previously from am-
phibians and reptiles in Paraguay (Nava et al. 2007. Ann. Trop. 
Med. Parasitol. 101:255–270) this is the first time, to our knowl-
edge, that it has been reported from C. chilensis. This tick is a 
common ectoparasite of various Neotropical reptiles and/or am-
phibians in Central America, the Caribbean, and South America 
(Guglielmone et al. 2003. Ticks [Acari: Ixodida] of the Neotropical 
Zoogeographic Region. International Consortium on Ticks and 
Tick-borne Diseases, Atalanta, Houten, Netherlands. 173 pp.; 
Voltzit 2007. Acarina 15:3–134). It also occurs in Florida (Keirans 
and Durden 1998. J. Med. Entomol. 35:489–495). 

CHRIS T. McALLISTER, Science and Mathematics Division, Eastern 
Oklahoma State College, Idabel, Oklahoma 74745, USA (e-mail: cmcallis-
ter@se.edu); LANCE A. DURDEN, Department of Biology, Georgia South-
ern University, Statesboro, Georgia 30458, USA (e-mail: ldurden@georgia-
southern.edu); PAUL S. FREED, 14149 S. Butte Creek Road, Scotts Mills, 
Oregon 97375, USA (e-mail: herps2apes@peoplepc.com).

CHRYSEMYS PICTA MARGINATA (Midland Painted Turtle). 
AVIAN PREDATION. While conducting road-cruising surveys 
and systematic transect surveys to estimate reptile abundance 
from 1 May 2012 to 31 August 2012 on the Magnetawan First 
Nation, Ontario, Canada, we observed a high number of reptile 
road mortality events and predation on Chrysemys picta mar-
ginata by birds (Common Ravens (Corvus corax) and American 
Crows (Corvus brachyrhynchos)). The road mortality data are be-
ing used for another study; here we report the details of the avian 
predation events.

A total of 10 successful avian predation events on Painted 
Turtles (6 females, 2 males, 2 sex unknown) occurred between 
27 May 2012 and 11 June 2012. These dates correspond with 
Painted Turtle nesting season at our site, and the time when 
males are moving among marshes in search of mates (pers. obs.; 
Ernst and Lovich 2009. Turtles of the United States and Canada, 
2nd ed., John Hopkins Univ. Press, Baltimore, Maryland. 827 pp). 
An unsuccessful predation event occurred on 5 June 2012, when 
researchers chased a murder of American Crows off an adult fe-
male Painted Turtle who was flipped onto her carapace on the 
roadside. As they approached, the researchers noted a bird peck-
ing at the legs of the turtle. The turtle was not injured, thus, it is 
presumed that the researchers interrupted the predation event.

All of the 10 bodies collected from the successful predation 
events indicated a consistent method used by the Corvus spp. to 
predate the turtles. Typically, the turtle would be found flipped 
onto its carapace, and had an open wound in the inguinal space 
of the hind limbs (Fig. 1). This opening would allow the birds’ 
access to both entrails and eggs within gravid females. We found 
that the predation event did not immediately kill the turtle, but 
rather the turtle remained alive for 2–6 h post-predation (tim-
ing estimated based on durations between surveys). We found 
that over half of the individuals with internal organs missing still 
retained muscular function in their jaws and eyelids; it has been 
reported that brain function in freshwater turtles can persist for 
upwards of three hours after blood flow stops (Milton 2008. In 
Proceedings of the Turtle Stewardship and Management Work-
shop. Toronto Zoo, Toronto, Ontario. 17 pp).  Turtles that were 
found predated but alive were euthanized to prevent further suf-
fering. 

As a result of the high intelligence and socialized problem-
solving behaviors of Corvus spp. (Seed et al. 2008. Proc. Royal 
Soc. B, 275:1421–1429), and the uncommon occurrence of this 
method of predation, we suspect that this is a learned behavior 

fig. 1. Adult female Xenophrys brachykolos feeding on an earthworm 
much larger than its size in Hong Kong. The earthworm was still 
alive and slowly wriggled out of the frog’s stomach and eventually 
escaped.
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seen in the Magnetawan First Nation population (and perhaps 
other populations) of Corvus spp. rather than a genus-wide trait. 
Corvids have previously been documented to predate freshwater 
turtle eggs and hatchings (Rollinson and Brooks 2007. J. Herpe-
tol. 41:174–176; Ernst and Lovich 2009, op. cit.), and to predate 
juvenile Desert Tortoises (Gopherus agassizii; Boarman and 
Kristan 2006. Evaluation of Evidence Supporting the Effective-
ness of Desert Tortoise Recovery Actions. USGS Scientific Inves-
tigations Report 2006–5143, 27 pp.), but we found no published 
records of corvid predation on adult freshwater turtles. Birds of 
prey have been documented as avian predators of adult C. picta 
(Ernst and Lovich 2009, op. cit.). All of the corvid predation events 
we recorded occurred during spring, when the turtles are moving 
terrestrially in search of nest sites (females) or potential mates 
(males), so presumably the birds are targeting turtles when they 
out of the aquatic environment and most accessible.     

Across North America, turtle populations are in decline (Gib-
bons et al. 2000. BioScience 50:653–666). Turtle populations rely 
on high adult survivorship to offset low juvenile recruitment and 
delayed sexual maturity (Gibbs and Shriver 2002. Conserv. Biol. 
16:1647–1652), and any new source of adult mortality observed 
deserves further investigation, whether the source is anthropo-
genic (road mortality or habitat destruction) or ecological (inva-
sive or adapting species).    

Financial support for this research was provided by Magne-
tawan First Nation, Laurentian University, the Ontario Ministry 
of Natural Resources and the Ontario Ministry of Transportation. 
Jenn Baxter-Gilbert, Sean Boyle, Ron Maleau, and Chris Neufeld 
are thanked for their field assistance. All research was conducted 
under an approved Laurentian University Animal Care Commit-
tee protocol, and authorized by Magnetawan First Nation’s Chief 
and Band Council and the Ontario Ministry of Natural Resources. 
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CHRYSEMYS PICTA MARGINATA (Midland Painted Turtle), 
EMYDOIDEA BLANDINGII (Blanding’s Turtle). HATCHLING 
MORTALITY. From 1 May to 31 August 2012, road-cruising and 
systematic transect surveys were conducted to quantify reptile 

road mortality. Surveys were conducted in three areas along 
highways in Ontario, Canada ([i] 13 km of Highway 69/400 in 
Sudbury District; [ii] 13 km of Highway 69/400 in Parry Sound 
District; and [iii] 6 km of Highway 529 in Magnetawan First Na-
tion). A total of 173 Chrysemys picta marginata and 36 Emydoi-
dea blandingii were found on the roads, and of this total, 31 of 
the C. picta (18%) and 1 of the E. blandingii (3%) were hatch-
lings. Of these hatchlings, all but one (97%) were found dead on 
the road (DOR); the only live hatchling was a C. picta found on 
Highway 529 (the lower traffic road) on 8 June 2012. The DOR 
hatchlings were found between 3 and 30 May 2012, the time pe-
riod coinciding with spring nest emergence of C. picta in Central 
Ontario after overwintering within the nest chamber (Riley 2012. 
M.Sc. Thesis, Laurentian University, Canada), and the move-
ment period of E. blandingii hatchlings from upland, terrestrial 
overwintering sites to wetlands (Paterson et al. 2012. Wildl. Res. 
39:408–418). Female turtles are attracted to road-side gravel for 
nesting (Gibbs and Steen 2005. Cons. Biol. 19:552–556; Gibbs and 
Shriver 2002. Cons. Biol. 16:1647–1652). This behavior may not 
only increase the mortality risk to nesting females, but also in-
creases mortality risk to the hatchlings through increased depre-
dation and vehicle impact on roadways (Steen and Smith 2006. 
Herpetol. Cons. Biol. 1:9–15). 

Collisions with vehicles are a known source of mortality for 
adult turtles, and this mortality can have population-wide ef-
fects. For instance, road morality skews sex ratios within popula-
tions (Gibbs and Steen, op. cit.) and decreases population sizes 
(Gibbs and Shriver, op. cit.). There has been extensive research 
examining the negative effects of road mortality on turtle popu-
lations, particularly pertaining to mortality of breeding females 
during nesting (Steen et al. 2006. Anim. Cons. 9:269–273; Gibbs 
and Steen, op. cit.; Marchand and Litvaitis 2004. Cons. Biol. 
18:758–767). However, little research has documented the threats 
traffic and roads pose to the hatchling life-stage of turtles. Re-
search on sea turtles has demonstrated that vehicular traffic on 
nesting beaches can negatively affect hatchlings by compacting 
substrate and preventing emergence from the nest, by disorient-
ing hatchlings during migration from nest chamber to sea, and 
even killing hatchlings during collisions (Buckley 2004. Environ-
mental Impacts of Ecotourism. CABI Publishing, New York. 389 
pp.; Mann 1977. M.Sc. Thesis, Florida Atlantic University). For 
freshwater turtles, roads negatively affect eggs and hatchlings by 
increasing nest depredation (Steen and Smith, op. cit.); however, 
we are not aware of any documented cases of hatchling road 
mortality from vehicle impact. 

The presence and mortality rate of hatchling turtles found on 
roads in our study was likely an underestimation for two reasons. 
First, scavengers patrol roadways and quickly remove dead indi-
viduals, reducing the likelihood of their discovery (Hubbard and 
Chalfoun 2012. Herpetol. Cons. Biol. 7:150–156). Second, our 
methodology did not include road surveys during the fall nest 
emergence period. Although high hatchling mortality is likely 
common for turtles (Heppell et al. 1996. Ecol. Appl. 6:556–565), 
unnaturally high levels of hatchling mortality can exacerbate 
population declines (Crouse et al. 1987. Ecology 68:1412–1423; 
Crowder et al. 1994. Ecol. Appl. 4:437–445; Seburn 2007. Recovery 
Strategy for Species at Risk Turtles in Ontario. Ontario Multi-Spe-
cies Turtles at Risk Recovery Team, Canada). Roads are known to 
threaten turtle populations, and our observations demonstrate 
that these threats are present throughout all life stages of turtles. 

We thank Jenn Baxter-Gilbert, Sean Boyle, Ron Maleau, and 
Chris Neufeld for their field assistance. Financial support for 

fig. 1. Predation of Chrysemys picta marginata by Common Ravens 
(Corvus corax) and American Crows (Corvus brachyrhynchos). The 
avian predator would create an opening in the inguinal spaces of the 
hind limbs and then access the entrails and eggs of the turtle through 
that opening.
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CHRYSEMYS PICTA PICTA (Eastern Painted Turtle). MOR-
PHOLOGY. Bicephaly, or having two heads, was known for Chry-
semys picta from at least as far back as the late 1800s (Barbour 
1889. St. Nicholas 16:525–527). Here we report the first observa-
tion of this morphological anomaly for Maine. 

On 26 April 2012, an immature C. p. picta was observed moving 
across the lawn of a residence in Alfred, York Co., Maine, USA. Due 
to the time of year and the turtle’s age (<1 yr old), it likely over-
wintered in the nest and had recently emerged (Fig. 1). The turtle 
was brought to a local wildlife rehabilitation center, and although 
it initially appeared healthy and fed normally with both heads, it 
died on 20 June 2012. Aside from possessing two heads the only 
other morphological anomaly observed is the presence of an extra 
marginal scute on each side of the carapace. The specimen has 
been deposited at the Yale Peabody Museum (YPM 18600). 

JONATHAN D. MAYS, Reptile, Amphibian, and Invertebrate Group, 
Maine Department of Inland Fisheries & Wildlife, 650 State St., Bangor, 
Maine 04401, USA (e-mail: maysjd@gmail.com); TREVOR B. PERSONS, 
206 Bigelow Hill Road, Norridgewock, Maine 04957, USA (e-mail: trevor.
persons@nau.edu).

EMYDOIDEA BLANDINGII (Blanding’s Turtle).  FORAGING 
AND DIET.  Emydoidea blandingii is thought to be primarily 
carnivorous.  Although the majority of reported prey consists of 
invertebrates, a wide variety of vertebrate prey has been docu-
mented, including fish, anurans, turtles, and birds. Fish most 
likely comprise the bulk of vertebrate prey (Ernst and Lovich 
2009. Turtles of the United States and Canada, 2nd ed. Johns Hop-
kins Univ. Press, Baltimore, Maryland. 827 pp.).  

On 6 May 2010 an adult E. blandingii was observed swim-
ming in a roadside ditch adjacent to a mixed shrub-scrub and 
cattail (Typha sp.) wetland (44.666455°N, 75.229485°W; WGS 84) 
in St. Lawrence Co., New York, USA.  The turtle proceeded to dive 
below a floating mat of European Frogbit (Hydrocharis morsus-
ranae) and resurfaced grasping a still moving Central Mudmin-
now (Umbra limi) in its mouth.  The turtle then dove below the 
vegetation mat a second time, where it presumably consumed 
the U. limi.  This is the first documented instance of E. blandin-
gii preying upon U. limi.  This observation is significant due to 
the fact that both species occupy eutrophic, shallow water wet-
lands and are focally distributed around the Great Lakes region 
(Ernst and Lovich 2009, op. cit.;  Hubbs et al. 2004. Fishes of the 
Great Lakes region, rev. ed. University of Michigan Press, Ann Ar-
bor, Michigan. 276 pp.). Because of this, U. limi may be a food 
source for E. blandingii throughout a substantial portion of its 
range.  It is also significant that this predation event occurred in 
and around the exotic H. morsus-ranae, a fairly recent invader 
of the wetlands of north-central St. Lawrence Co. (Catling and 
Dore 1982. Rhodora 84[840]:523–545).  The presence of H. mor-
sus-ranae has been shown to functionally alter invaded wetlands 
(Catling et al. 1988. Nat. Can. 115[2]:131–137), and may also have 
unknown effects on the ecology of E. blandingii. 

JAMES P. FLAHERTY, Center of Excellence for Field Biology, Aus-
tin Peay State University, Clarksville, Tennessee 37040, USA (e-mail: jfla-
herty1@my.apsu.edu); GLENN JOHNSON, Department of Biology, State 
University of New York at Potsdam, Potsdam, New York 13676, USA (e-mail: 
johnsong@potsdam.edu). 

HOMOPUS FEMORALIS (Greater Padloper). REPRODUCTION. 
The reproduction of Homopus femoralis has not been systemati-
cally studied, but field guides report that the species produces 
clutches containing up to three eggs in spring (November) and 
summer, at egg lengths (EL) of 29–36 mm, and egg widths (EW) 
of 25–27 mm (Boycott and Bourquin 2000. The Southern African 
Tortoise Book. Privately printed, Hilton, South Africa. 228 pp.; 
Branch 2008. Tortoises, Terrapins and Turtles of Africa. Struik 
Publishers, Cape Town. 128 pp.). I radiographed wild females 
(SCL > 114 mm based on females reproducing in captivity, pers. 
obs.) from Beaufort West Municipality, South Africa, in Decem-
ber 2008, February 2010 (summer), and October 2011 (spring), 
and recorded SCL and shell volume (SV, Loehr et al. 2004. Her-
petologica 60:444–454) for each individual. I measured pelvic 
widths (PW), EL, and EW on radiographs to the nearest 0.5 mm, 
and corrected measurements to actual dimensions (Graham and 
Petokas 1989. Herpetol. Rev. 20:46) using a focus to film distance 
of 1000 mm, an egg radius of 13.54 mm, and an estimated dis-
tance between film and egg of 5 mm. Egg lengths of some eggs 

fig. 1. Bicephalic Chrysemys p. picta from Alfred, York Co., Maine, 
photographed on 19 May 2012.

tABle 1. Means, standard deviations, and ranges of pelvic widths 
(mm), clutch and egg dimensions (mm) and volumes (cm3), in three 
wild Homopus femoralis females.

 Mean SD Range N

Clutch size 3.0 1.73 1–4 3

Clutch volume 36.5 23.01 9.92–50.35 3

Egg length 31.3 2.93 28.0–33.6 3

Egg width 26.6 0.51 26.02–27.0 3

Egg volume 11.6 1.46 9.9–12.6 3

Pelvic width 31.7 1.24 30.4–32.9 3
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may have been underestimated when long axes of eggs were not 
parallel to the film plane. The corrected EL and EW was used 
to estimate egg volume (EV, Loehr et al. 2004, op. cit.). To avoid 
pseudoreplication, mean dimensions for all eggs in a clutch (i.e., 
eggs with the same level of calcification) were treated as single 
samples.

Six females (SCL 116.64–137.29 mm; SV 269.15–447.86 cm3) 
radiographed in summer did not contain calcified eggs. In spring 
all three individuals that were radiographed contained calcified 
eggs: one female (SCL 130.54 mm; SV 392.38 cm3) contained one 
egg, and two others (SCL 127.36 and 133.46 mm; SV 389.18 and 
393.16 cm3) each contained a clutch of four eggs (Fig. 1; Table 1). 
Clutch volume was 2.5–12.8% of SV.

Egg dimensions tended to fall within the range published 
previously, and their production did not appear to require pel-
vic kinesis. The recorded clutch size represents a new maximum 
for the species. Clutch volume relative to SV exceeded the ratio 
found for congener Homopus signatus that produces relatively 
large eggs (Loehr et al. 2011. Copeia 2011:278–284). The lack of 
females with calcified eggs in summer may indicate that the spe-
cies’ low activity level (Loehr 2012. Afr. Zool. 47:294–300) enables 
it to produce only a single clutch annually.

     Thanks are extended to Beaufort West Hospital (Marcel van 
Wyk in particular) for radiographing the tortoises.

VICTOR J. T. LOEHR, Homopus Research Foundation, Kwikstaartpad 
1, 3403ZH IJsselstein, Netherlands; e-mail: loehr@homopus.org.

KINOSTERNON FLAVESCENS FLAVESCENS (Yellow Mud Tur-
tle). ROAD-CARRION FEEDING. Kinosternon flavescens flaves-
cens is found in almost any quiet water within its range but read-
ily moves over land, occasionally migrating between bodies of 
water (Ernst et al. 1994. Turtles of the United States and Canada. 
Smithsonian Institution Press, Washington, D.C. 578 pp.). Stud-
ies from Oklahoma revealed that the diet of adult K. flavescens 
comprises, by volume, Insecta (27.8%), Crustacea (27.7%), Mol-
lusca (23.5%), Amphibia (9.2%), aquatic vegetation (8.5%), and 
carrion (3.2%) (Mahmoud 1968. Herpetologica 24:300–305). Giv-
en that carrion is such a limited part of the diet of K. flavescens 
and no records of road scavenging were found for any species in 
the genus Kinosternon, herein I describe K. f. flavescens scaveng-
ing on a dead-on-road (DOR) Striped Skunk (Mephitis mephitis). 

While driving on 3 July 2010, I noticed a small turtle near the 
carcass of a Striped Skunk on the shoulder of U.S. Hwy. 82, ca. 
1.5 km W of Crosbyton, Crosby Co., Texas, USA. Closer exami-
nation revealed that a male K. f. flavescens (carapace = 135 mm; 
plastron = 104 mm) was feeding on the extruded organs of the 
recently struck Striped Skunk. The turtle and skunk were subse-
quently moved to the grassy bar-ditch where the turtle began to 
re-feed on the entrails. Heavy rains occurred in the area during 
the previous two weeks and probably initiated the K. f. flavescens 
to move between local playa lakes found on either side of the 
highway. Rainfall is known to stimulate movement in K. flave-
scens (Ernst et al. 1994, op. cit.), a behavior also observed in K. 
subrubrum where a mass movement and mass road mortality 
followed a local “deluge of rain” (Crawford and Doyle 2010. Her-
petol. Rev. 41:71). The discovery of the skunk by the K. f. flaves-
cens was probably incidental to a post rainfall migration.

Many fully aquatic turtles are known to utilize carrion (Ernst 
et al. 1994, op. cit.) but most are spatially limited to DOR scav-
enging, whereas tortoises and terrestrial turtles have a more di-
rect access to scavenge DOR carrion. Examples include Gopher 
Tortoises (Gopherus polyphemus) scavenging a dry, flattened 
Great-horned Owl (Bubo virginianus) and an armadillo (Dasy-
pus novemcinctus) (Jackson and Ostertag 1999. Herpetol. Rev. 
30:40); an Eastern Box Turtle (Terrapene carolina) feeding on the 
entrails of a DOR Agkistrodon contortrix (Jensen 1999. Herpetol. 
Rev. 30:95); an Ornate Box Turtle (T. ornata) eating the entrails 
of a DOR Bufo cognatus (Hill and Wilcoxen 2005. Herpetol. Rev. 
36:443); and a Desert Box Turtle (T. ornata luteola) found on a 
road with a DOR Phrynosoma modestum in its mouth (Germano 
2009. Herpetol. Rev. 40:80). Opportunistic scavenging of DOR 
vertebrates by wandering turtles and tortoises is potentially a 
significant dietary resource. However, it also encourages turtles 
to loiter along roadways and is a potential source of mortality in 
these situations.

STEPHEN KASPER, Lake Alan Henry Wildlife Mitigation Area, City of 
Lubbock, Lubbock, Texas 79457, USA; e-mail: skasper@mail.ci.lubbock.tx.us. 

KINOSTERNON INTEGRUM (Mexican Mud Turtle). ECTO-
PARASITES. Leeches (Hirudinea) are common ectoparasites of 
aquatic reptiles, especially of turtles and crocodilians, and can 
cause anemia, bacterial, and protozoal infections in their hosts 
(Lane and Mader 1996. In D. R. Mader [ed.], Reptile Medicine and 
Surgery, pp. 185–203. W. B. Saunders Co., Philadelphia, Pennsyl-
vania). In Mexico only 27 species of leeches are known, of which 
three belong to the genus Placobdella (Oceguera-Figueroa et al. 

fig. 1. Radiograph of a female Homopus femoralis containing four 
eggs.
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2010. Sanguijuelas. CONABIO. Biodiversitas 90:1–5). This genus 
is well represented in North America, with members that feed al-
most exclusively on freshwater turtles (Sawyer 1972. Illinois Biol. 
Monogr. 46:18–23).

Here we report a new host record and mean intensity data 
for Placobdella mexicana, which was previously recorded on 
Kinosternon hirtipes (Lamothe  Argumedo et al. 1996.  Catálogo 
de la Colección Nacional de Helmintos. Universidad Nacional  
Autónoma de México, México), and we document the first record 
of freshwater crayfish (Cambarellus montezumae) feeding on a 
K. integrum carcass.

 On 18 August 2012, during fieldwork around a pond’s edge 
in the Municipality of Chapala, Jalisco, México (20.323612°N, 
103.218758°W, datum WGS 84; elev. 1790 m), we found one dead 
adult specimen of K. integrum (JLB-R022: carapace length [CL] 
= 138.80 mm) at 2105 h. The specimen showed a perforation be-
tween the fourth and fifth vertebral scute of the carapace, sug-
gesting that death was caused by a gunshot. Upon examination 
of the carcass we observed adult individuals of crayfish feeding 
actively on the carcass (Fig. 1A); crayfish specimens were col-
lected and identified as Cambarellus montezumae (Saussure, 
1857) (Crustacea: Decapoda: Cambaridae). This feeding be-
havior can be related to their general and opportunistic habits, 
including cannibalism, previously reported (Gherardi 2002. In 
D. M. Holdich [ed.], Biology of Freshwater Crayfish, pp. 258–
290. Blackwell Science, Oxford, UK). Moreover, we found two 
parasitic leeches on the K. integrum carcass, both in soft tissue 
on the neck; these were collected and identified as Placobdella 
mexicana Moore, 1898 (Hirudinea: Rhynchobdellida: Glossi-
phoniidae). Additionally, we have five records of living speci-
mens of K. integrum parasitized by leeches (P. mexicana) found 

at Chapala’s lakeshore on 27 March 2012 (2 specimens) and 18 
November 2012 (3 specimens) (20.314078°N, 103.135139°W, da-
tum WGS 84; elev. 1530 m). In these five specimens the mean 
intensity of infection (mean number of leeches per infected 
turtle ± SD) was 11.2 ± 16.54 SD, range = 1–44. The affected body 
parts were the ventral surface of the plastron, and soft tissues 
of the neck, limbs (specially front and hind limb cavities), and 
tail (Fig. 1B, C, D).

All samples (crayfish and leeches) were deposited at the En-
tomological Collection, Centro de Estudios en Zoología, CUCBA, 
Universidad de Guadalajara (CZUG), and the Colección Nacio-
nal de Helmintos, Instituto de Biología, Universidad Nacional 
Autónoma de México (UNAM).  JLB-R was supported by a Schol-
arship from CONACYT for his Master degree.

JOSÉ LUIS BARRAGÁN-RAMÍREZ, (e-mail: barragan5478@yahoo.
com.mx), Centro Universitario de Ciencias Biológicas y Agropecuarias 
(CUCBA), Universidad de Guadalajara, Carretera a Nogales Km. 15.5, La 
Agujas, Nextipac, Zapopan, Jalisco, México; ALEJANDRO OCEGUERA-
FIGUEROA, Laboratorio de Genética Evolutiva, Instituto Cavanilles de Bio-
diversidad y Biología Evolutiva, Universidad de Valencia, España; JOSÉ DE 
JESÚS ASCENCIO-ARRAYGA, FIDEL RODRIGUEZ-RAMÍREZ and JOSÉ 
LUIS NAVARRETE-HEREDIA, Centro Universitario de Ciencias Biológicas 
y Agropecuarias (CUCBA), Universidad de Guadalajara, Carretera a Nogales 
Km. 15.5, La Agujas, Nextipac, Zapopan, Jalisco, México. 

MALACLEMYS TERRAPIN (Diamond-backed Terrapin). 
COASTAL EROSION AND NEST MORTALITY. Malaclemys ter-
rapin inhabits coastal salt and brackish marshes from Texas to 
Massachusetts along the Gulf and Atlantic coasts of the United 
States (Ernst and Lovich 2009. Turtles of the United States and 
Canada, 2nd ed. John Hopkins Univ. Press, Baltimore, Maryland. 
827 pp.). Terrapins usually nest in sandy or porous substrates 
along coastal beaches, sand dunes, sand spits, or shell islands. 
In these habitats, nesting usually occurs above mean high tide 
levels and in areas with little erosion (Burger 1977. Am. Midl. 
Nat. 97:444–464). However, Roosenburg (1992, Ph.D. disserta-
tion, Univ. of Pennsylvania) and Butler et al. (2004. Am. Midl. 
Nat. 152:145–155) noted that terrapin nests were sometimes 
“washed out” by high tides or buried by shifting sand, but nest 
loss due to large-scale, coastline erosion has not been reported. 
Herein we report on a terrapin nest that was destroyed by barrier 
island erosion in coastal Louisiana, with discussion on potential 

fig. 1. A) Individuals of Cambarellus montezumae tearing tissue from 
the Kinosternon integrum carcass. B) A leech individual on the hind 
right web foot. C) Two leeches on the plastron surface. D) Leech mass 
individuals inside of the left hind limb cavity.

fig. 1. Evidence of coastal erosion that has encroached into the nest 
cavity of a Diamondback Terrapin (Malaclemys terrapin) nest on the 
island of East Grand Terre (Plaquemines Parish, Louisiana).
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population-level consequences that coastal erosion may have 
on Louisiana terrapin populations.

On 15 May 2012, one of us (MC, U.S. Coast Guard) was on 
the island of East Grand Terre (Plaquemines Parish, Louisiana) 
and noted an exposed terrapin nest along the edge of an eroding 
shoreline (29.306541°N, 89.874788°W). MC took a photograph of 
the nest (Fig. 1) and sent it to the additional authors (BS, AW, JW, 
and WS), all biologists with the Louisiana Department of Wildlife 
and Fisheries (LDWF). This was almost certainly a terrapin nest 
as there is no other nesting turtle species recorded for the island 
(A. White, unpubl. data). Unfortunately, LDWF biologists could 
not arrange a boat trip to revisit the site for a month and there-
fore could not confirm the fate of the nest (i.e., nest failure direct-
ly or indirectly linked [nest desiccation] to shoreline erosion). BS 
searched the location on 13 June 2012 and found no exposed 
nest, but only an undercut beach shoreline in the nest location. 
This shoreline is known to be frequently subjected to high rates 
of erosion during times of unusually high tides and storms (Fig. 
2). This nest can be presumed lost, thus this observation repre-
sents the first reported terrapin nest destroyed, whether directly 
or indirectly, by landscape-level coastal erosion.

Unfortunately, the State of Louisiana is losing coastal marsh-
es and barrier islands at alarming rates due to coastal erosion 
and coastal conversion of land to water. The greatest land losses 
in coastal Louisiana occur in the Mississippi Deltaic Plain (Bar-
ras et al. 2008. USGS Sci. Inv. Map 3019), which also holds the 
most confirmed terrapin localities in the state (Dundee and 
Rossman 1989. The Amphibians and Reptiles of Louisiana. Loui-
siana State Univ. Press, Baton Rouge. 316 pp.). Land losses have 
also impacted many barrier island complexes which have been 
lost or highly degraded over the last few decades (e.g., Chande-
leur Islands, Isle Dernieres). 

With terrapins using “fringe” brackish and saline marshes 
that are being lost annually, as well as utilizing rapidly eroding 
barrier islands for nesting habitat, these factors could detrimen-
tally impact the long-term viability of Louisiana terrapin popu-
lations. These factors, along with a paucity of knowledge about 
terrapins in the state, have led to an increased interest in terrapin 
research in Louisiana (see Selman and Baccigalopi 2012. Herpe-
tol. Rev. 43:583–588). Current and future research will focus on 

documenting the distribution and abundance of the species in 
the state (Selman et al., unpubl. data), as well as documenting 
nesting beaches and nesting ecology of terrapins in coastal Loui-
siana (White et al., unpubl. data). 

We acknowledge the Office of Wildlife and Office of Fisher-
ies of LDWF for their support of current and future Diamond-
backed Terrapin research.

WILL SELMAN, Rockefeller Wildlife Refuge, Louisiana Department 
of Wildlife and Fisheries, 5476 Grand Chenier Highway, Grand Chenier, 
Lousiana 70643, USA (e-mail: wselman@wlf.la.gov); BEN STULTZ, JON J. 
WIEBE, and ARIELWHITE, Louisiana Department of Wildlife and Fisheries, 
102 Magnate Dr., Suite 201, Lafayette, Louisiana 70508, USA; ME2 MARK 
CAMACHO, United States Coast Guard, USCG Station Apra Harbor, PSC 
455 Box 176, FPO AP 96540-1056, Guam.

MALACLEMYS TERRAPIN (Diamond-backed Terrapin). 
DREDGING FORAGING BEHAVIOR. Diamond-backed Ter-
rapins are the only species of turtle specialized to inhabit the 
brackish coastal ecosystems along the Atlantic and Gulf coasts 
of North America. They show unique physiological and behav-
ioral adaptations that enable them to live within these saline 
environments (Cowan 1971. Can. J. Zool. 49:691–697; Cowan 
1990. Can. J. Zool. 68:1520–1524; Davenport and Macedo 1990. 
J. Zool. Lond. 220:487–496; Gilles-Baillien 1973. J. Exp. Biol. 
59:39–43; Hart and Lee 2006. Stud. Avian Biol. 32:206–213). Dia-
mond-backed Terrapins also inhabit Bermuda, a group of small 
islands (32.30889°N, 64.74599°W; WGS 84) situated 965 km ESE 
of Cape Hatteras, North Carolina, USA. This population, the only 
one outside the USA, is considered native (Parham et al. 2008. 
Biol. Lett. 4[2]:216–219) and is found only in four brackish water 
ponds located at the eastern end of the archipelago. All four bod-
ies of water are situated within a single square kilometer of area 
on a private golf course and are separated from each other by 
<380 m of land (MO, unpubl. data).

Diamond-backed Terrapins are carnivorous and feed primar-
ily upon a variety of marine molluscs and crustaceans (namely 
periwinkles, crabs, mussels, and clams) throughout their North 
American range (Tucker et al. 1995. Herpetologica 51:167–181; 
Spivey 1998. M.Sc. thesis, Univ. North Carolina. 80 pp.; Roos-
enburg et al. 1999. Chel. Cons. Biol. 3:425–429; Petrochic 2009. 
M.Sc. thesis, Long Island Univ. 66 pp; Butler et al. 2012. Chel. 
Cons. Biol. 11[1]:124–128; Erazmus 2012. M.Sc. thesis, Hofstra 
Univ. 46 pp). These studies indicate that there are geographic 
differences in the diet of terrapins that may reflect variations 
in prey availability and accessibility. This turtle appears to be a 
predator that normally uses visual cues while foraging, showing 
selectivity in the prey that it eats (Davenport et al. 1992. J. Mar. 
Biol. Assoc. U.K. 72:835–848; Tucker et al. 1995. Herpetologica 
51:167–181; Tucker et al. 1997. Amer. Midl. Nat. 138:224–229).

A study investigating the biology, including diet and feed-
ing ecology, of Bermuda’s Diamond-backed Terrapins was per-
formed between 2008 and 2012. One of the brackish ponds 
where the Bermuda population resides (South Pond) is small 
(0.44 ha), non-tidal, very shallow (mean depth 35 cm), and con-
tains a 0.27 ha grass-dominated marsh in its center. The annual 
salinity (measured with an optical refractometer) averaged 10.8 
practical salinity units during this period, and the water clarity 
was often very good, which presented excellent opportunities for 
observing the terrapins. South Pond has also been incorporated 
as a water hazard feature on the golf course for the past eight 
decades. The terrapins that reside in this pond have become ha-
bituated to the frequent presence of people and readily forage in 

fig. 2. An example of a rapidly eroding shoreline near the locality of 
the terrapin nest on East Grand Terre Island (Plaquemines Parish, 
Louisiana). Note the installed sand fencing—a dune formation and 
coastal erosion control measure—that is also being lost to coastal 
erosion.
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the presence of observers. During the five-year study period, ter-
rapins were commonly observed moving slowly along the bot-
tom of the pond taking successive mouthfuls of sediment during 
both diurnal and nocturnal surveys. The head was often buried 
within the sediment during this behavior. The benthic sediment 
in South Pond is gelatinous and sapropelic, consisting of highly 
organic mud and detritus. It also contains the deposit-feeding 
thiarid gastropod Melanoides tuberculata, a non-native burrow-
ing species that is known to reach densities <23,000 m-2 (Roessler 
et al. 1977. Florida Sci. 40[1]:87–94). Melanoides tuberculata is 
parthenogenetic and viviparous; breeding females (5+ mm shell 
length) release large numbers of juveniles (1–2 mm shell length) 
(Appleton et al. 2009. Zool. Meded. 83:525–536).

Such dredging-style foraging behavior has not been reported 
in the scientific literature before, possibly because the incon-
spicuous nature of Diamond-backed Terrapins, together with 
the turbid waters of the brackish coastal environments in North 
America where they feed, have precluded effective foraging ob-
servations in the wild. It is evidently a behavioral adaptation that 
has allowed terrapins in Bermuda to take advantage of the small 
benthic gastropods inhabiting the gelatinous pond sediment. 
Given the small size and burrowing habit of these gastropods, 
we propose that Bermuda’s terrapins are haphazardly consum-
ing the sediment (“deposit-feeding”) in a manner that increases 
the chances of incidentally ingesting the small gastropods found 
within it. In support of this hypothesis, we have conducted fecal 
analyses that confirm that Bermuda’s terrapins are consuming 
high numbers of small M. tuberculata, together with large quan-
tities of sediment (MO, unpubl. data). This foraging behavior is 
inevitably exposing them to harmful contaminants (particularly 
heavy metals, gasoline-range and diesel-range petroleum hy-
drocarbons, and polycyclic aromatic hydrocarbons) that have 
been found within this medium (Fort et al. 2006. Appl. Herpetol. 
3:143–172; J. Bacon, pers. comm.).

MARK E. OUTERBRIDGE, Department of Conservation Services, 17 
North Shore Road, Flatt’s Village, FL04, Bermuda (e-mail: mouterbridge@
gov.bm); JOHN DAVENPORT, School of Biological, Earth and Environmen-
tal Sciences, University College Cork, North Mall Campus, Cork, Ireland (e-
mail: j.davenport@ucc.ie).

PHRYNOPS GEOFFROANUS (Geoffroy’s Side-necked Turtle). 
ENDOPARASITE. Phrynops geoffroanus is a freshwater chelid 
turtle that occurs in South America from Colombian Amazo-
nia to the Brazilian state of Rio Grande do Sul, and from Uru-
guay to northern Argentina (Lema and Ferreira 1990. Acta Biol. 
Leopoldensia 12:125–164; McCord et al. 2001. Rev. Biol. Trop. 
49:715–764). It inhabits the shallow areas of both lakes and rivers 
(Pritchard and Trebbau 1984. The Turtles of Venezuela. Society 
for the Study of Amphibians and Reptiles, Oxford, Ohio. 403 pp.; 
Ernst and Barbour 1989. Turtles of the World. Smithsonian In-
stitution Press, Washington. 313 pp.). In Brazil, this species can 
be common in rivers in urban areas (Souza and Abe 2001. Stud. 
Neotrop. Fauna Environ. Ecol. Syst. 36:57–62.; Lisboa et al. 2004. 
Arq. Inst. Biol. 71:392–393). The trematode parasites of Brazilian 
P. geoffroanus are apparently poorly known. Between 2006 and 
2007, six specimens of P. geoffroanus that were already deposited 
in the Coleção Herpetológica of the Departamento de Zoolo-
gia, Universidade Federal de Juiz de Fora (UFJF) (CHLZ - UFJF 
564–568, 570) were necropsied. All specimens are from the mu-
nicipality of Juiz de Fora, Minas Gerais state, Brazil (21.68888°S, 
43.34444°W). Trematodes were collected from the small intes-
tine of two male adult host specimens (prevalence: 33.5%, mean 

intensity: 4 parasites per infected host). After collection, the 
parasites were fixed in AFA (70% ethanol, 93 parts; 37% forma-
lin, 5 parts; glacial acetic acid, 2 parts) for 48 h, and preserved 
in 70% ethanol. For identification, the parasites were stained 
in Delafield’s hematoxylin or Mayer’s carmalum and mounted 
in Canada balsam for examination as whole mounts. Voucher 
specimens (CHIOC 37838) were deposited in the Instituto Os-
waldo Cruz Helminthological Collection (CHIOC), Rio de Ja-
neiro, Brazil. All parasites were identified as Cheloniodiplostum 
sp. (Digenea, Proterodiplostomidae) according to Gibson et al. 
(2002. Keys to the Trematoda, Volume 1. CABI Publishing, Lon-
don. 544 pp.). In Brazil, previous publications have reported the 
trematode Cheloniodiplostomum testudinis (Dubois, 1936) in 
unidentified host turtles (Dubois 1936. Rev. Suisse Zool. 43:507–
515; Travassos et al. 1969. Mem. Inst. Oswaldo Cruz 67:1–886). 
Cheloniodiplostum brevis (MacCallum, 1921) is the only species 
of this genus that has been recorded in P. geoffroanus, from Co-
lombia (Dubois 1978. Rev. Suisse Zool. 85:607–615). Therefore, 
this report represents the first Brazilian record for parasitism by 
Cheloniodiplostomum sp. specifically in P. geoffroanus.

IARA ALVES NOVELLI, Núcleo de Pesquisa em Ciências Biológicas, 
Centro Universitário de Lavras, Rua Padre José Poggel, 506, Centenário, 
CEP37200-000, Lavras, Minas Gerais, Brazil (e-mail: iaranovelli27@gmail.
com); BERNADETE MARIA DE SOUSA, Laboratório de Herpetologia, 
Departamento de Zoologia, Universidade Federal de Juiz de Fora (UFJF), 
Campus Universitário, s/n, Martelos, CEP 36036-900, Juiz de Fora, MG, Bra-
zil (e-mail: bernadete.sousa@gmail.com); SUELI DE SOUZA LIMA, Labo-
ratório de Taxonomia e Ecologia de Helmintos, Departamento de Zoologia, 
Campus Universitário, s/n, Martelos, CEP 36036-900, Juiz de Fora, MG, Bra-
zil (e-mail: ssouzalima10@gmail.com); FABIANO MATOS VIEIRA, Labo-
ratório de Parasitologia de Peixes, Departamento de Parasitologia Animal, 
Universidade Federal Rural do Rio de Janeiro, Seropédica, Brazil (e-mail: 
fmatosvieira@gmail.com).

PHRYNOPS TUBEROSUS (Cotinga River Toad-headed Turtle). 
BIFID TAIL. Axial bifurcation is the result of a mutation or devel-
opmental error in the embryonic development of organisms that 
may lead to the emergence of bizarre morphology such as two-
headed animals (Buffetaut et al. 2007. Biol. Lett. 3:80–81; Wallach 
2007. Bull. Maryland Herpetol. Soc. 43[2]:57–62). This phenom-
enon can also lead to bifid tails in chelonians (Kuchling 2005. 
Chelon. Cons. Biol. 4[4]:935–937). These animals do not demon-
strate true tail autotomy, but a case of regeneration of this body 
part and subsequent formation of a bifurcated tail is found in 
the literature (Kuchling 2005, op. cit.). Rahman (2011. Herpetol. 
Rev. 42[2]:265) also noted the occurrence of bifid tail in Chelydra 
serpentina, but the cause of the split was not determined. Here 
we report the occurrence of bifid tails in individuals of Phrynops 
tuberosus captured in field expeditions conducted in April, June, 
and July 2012. This is apparently the first record of bifid tails in 
South American chelids.

We captured four adult P. tuberosus (three males and one 
female) with bifid tails in the Banabuiu River, in the village of 
Laranjeiras, Ceará, Brazil. The animals had straight-line cara-
pace lengths of 21.05 cm, 24.06 cm, 23.8 cm, and 17.4 cm, respec-
tively. The bifid tails found in this study were of normal length 
and width, but their tips were duplicated in the horizontal plane. 
This pattern is very similar to that reported for C. serpentina by 
Rahman (2011, op. cit.). 

The lack of difference in size between the bifid tails and nor-
mal ones suggests that the cause of this phenomenon may be 
axial bifurcation. However, the repetition of the event (in four 
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animals) may raise doubt about this explanation, because the 
probability of such mutations is presumably low. The occurrence 
of cartilaginous regeneration of an injured tail can also lead tail 
bifurcation tails in chelonians (Kuchling 2005, op. cit.). However, 
we were unable to do X-ray examination of these turtles, prevent-
ing a more precise diagnosis. The regeneration pattern reported 
by Kuchling (2005, op. cit.) is similar to that found in lizards, 
wherein the missing part is replaced by fibrous or cartilaginous 
or calcified tissue (Zug et al. 2001. Herpetology: An Introductory 
Biology of Amphibians and Reptiles. Academic Press, New York. 
630 pp.). If the cases reported here were confirmed to be based 
on regeneration, it would be the second record of this ability in a 
chelid turtle. Studies on tail bifurcation in turtles could someday 
reflect on questions of the phylogenetic history of tail autotomy 
and regeneration in amniotes.

We acknowledge Djan Zanchi Silva and James Harding for 
providing valuable comments on the manuscript and the Con-
selho Nacional de Desenvolvimento Científico e Tecnológico 
(CNPq) for the scholarship that helped fund this study.

JOÃO FABRÍCIO MOTA RODRIGUES (e-mail: fabriciorodrigues303@
gmail.com) and JOSÉ ROBERTO FEITOSA SILVA, Programa de Pós-Grad-
uação em Ecologia e Recursos Naturais, Universidade Federal do Ceará, 
Campus do Pici, Bloco 902, 60455-970, Fortaleza-Ceará, Brazil.

STAUROTYPUS TRIPORCATUS (Giant Musk Turtle; Guao de 
Tres Filas). PREDATION. Staurotypus triporcatus is a large fresh-
water turtle that occurs on the Atlantic versant from central Ve-
racruz, Mexico, to northwestern Honduras. Adults can reach 400 
mm carapace length (Iverson 1983. Cat. Amer. Amphib. Rept. 
328.1–328.2), and apparently have few documented natural 
predators. Pritchard (1979. Encyclopedia of Turtles. T.F.H. Pub-
lishing, Neptune, New Jersey. 895 pp.) wrote that the “massively 
constructed” shell of this species “lessens the likelihood of the 
turtle being cracked and eaten by the crocodiles with which it 
shares much of its habitat.” However, it is well known that hu-
mans use the meat of this turtle as a food source (Moll and Moll 
2004. The Ecology, Exploitation, and Conservation of River Tur-
tles. Oxford University Press, New York. 393 pp.). Here we provide 
evidence of natural predation on an adult S. triporcatus by a Jag-
uar (Panthera onca) in northwestern Honduras.

At 1431 h on 15 October 2011, a camera trap (Moultrie Game 
Spy I-65s) set by Panthera staff at “Cerro Agua Caliente,” Jean-
nette Kawas National Park, Atlántida (15.8622°N, 87.6838°W; 30 

m elev.) captured an image of an adult female Panthera onca 
carrying an adult Staurotypus triporcatus in its mouth (Fig. 1) in 
a seasonally flooded swamp forest. Jaguars can be individually 
identified by the shape and pattern of their marks (Silver 2004. 
Assessing Jaguar Abundance Using Remotely Triggered Cameras. 
Wildlife Conservation Society, Bronx, New York. 25 pp.). This fe-
male was first photographed during August 2010 and has been 
monitored in the park since then. During October 2011 she was 
again photographed several times in the “Cerro Agua Caliente” 
area in company with a cub of about 3 months age. It has been 
estimated that a jaguar can eat between 1.2 and 1.5 kg of meat 
per day (Sunquist and Sunquist 2002. Wild Cats of the World. 
University of Chicago Press, Chicago, Illinois. 452 pp.); a Giant 
Musk Turtle can weigh up to 10 kg, including the plastron and 
carapace (Vogt 1997. In González Soriano et al. [eds.], Histo-
ria Natural de Los Tuxtlas, pp. 494–495. Universidad Nacional 
Autónoma de México, Ciudad de México), thus having the po-
tential to be an important food item for Jaguars. Moreover, large 
prey species such as tapirs (Tapirus bairdii) and peccaries (Pe-
cari tajacu, Tayassu pecari) have been extirpated from Jeannette 
Kawas National Park, and White-tailed Deer (Odocoileus virgin-
ianus) are severely declining; all due to human hunting pressure 
and deforestation. Jaguars are known to prey on turtles, with sea 
turtles, freshwater turtles, and terrestrial turtles having been 
documented as part of the Jaguar’s diet (Emmons 1989. J. Herpe-
tol. 23:311–314; Wainwright 2002. The Mammals of Costa Rica, A 
Natural History and Field Guide. Cornell University Press, Ithaca, 
New York. 454 pp.). However, to the best of our knowledge, this 
is the first report of Jaguar predation on S. triporcatus. The pres-
ence of S. triporcatus in the Jeannette Kawas National Park has 
also been confirmed from two specimens collected there. The 
only other large freshwater turtle in the area is the snapping tur-
tle, Chelydra rossignonii; we identified the turtle in the picture 
as S. triporcatus due to the lack of a long tail and the presence of 
strong carapacial keels.  

FRANKLIN E. CASTAÑEDA, Panthera, 3415, Bloque L, Los Robles, 
Tegucigalpa, Honduras (e-mail: fcastaneda@panthera.org); JAMES R. MC-
CRANIE, 10770 SW 164th Street, Miami, Florida 33157–2933, USA (e-mail: 
jmccrani@bellsouth.net); LUIS A. HERRERA, Panthera, 3425, Bloque M, 
Col. Los Robles, Tegucigalpa, Honduras (e-mail: lherrera@panthera.org). 

CROCODYLIA — CROCODILES

ALLIGATOR MISSISSIPPIENSIS (American Alligator). LONG 
TERM SURVIVAL OF FARM-RELEASED JUVENILE. The state of 
Louisiana has an alligator management program that includes a 
regulated harvest of wild alligators, a nuisance alligator removal 
program, and a commercial alligator farming program (Elsey 
and Kinler 2004. In Crocodiles. Proc. 17th Working Meeting Croc-
odile Specialist Group, pp. 92–101. IUCN—The World Conserva-
tion Union, Gland, Switzerland and Cambridge UK). An integral 
facet of the commercial alligator farming program allows for 
the collection of eggs from the wild, with mandatory release of 
a portion of juvenile alligators hatched from collected eggs, as a 
“head-start” program to ensure recruitment of the species (Elsey 
and Kinler 2011. In P. S. Soorae [ed.], Global Re-introduction Per-
spectives: 2011. More Case Studies from Around the Globe, pp. 
125–129. Gland, Switzerland: IUCN/SSC Re-introduction Spe-
cialist Group and Abu Dhabi, UAE: Environment Agency-Abu 
Dhabi). Each of the juvenile alligators released from alligator 
farms are measured, the sex is determined and recorded, and the 
alligators are marked with monel tags placed between the toes 

fig. 1. A camera trap image of a female Panthera onca carrying an 
adult Staurotypus triporcatus, Jeannette Kawas National Park, north-
western Honduras.
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of the hind legs and also marked by tail notching (Elsey and Kin-
ler 2011, op. cit.). The juvenile alligators (allowable size range of 
91.4–152.4 cm total length [TL] at release) are then released back 
to the wetlands from which the eggs were collected one or two 
years earlier. 

Over time, we have observed that many of the released juve-
niles grow to adult size and are subsequently caught by alligator 
trappers in the annual regulated harvest. On 7 September 2012, 
a tagged alligator was reported to our agency. The web tag was 
from a male alligator that was marked and released on 1 May 
1992 (then 124 cm TL) and harvested over twenty years, four 
months later (7434 days, now 244 cm TL). To our knowledge this 
is the longest time interval for a recovery of a farm-released al-
ligator from Louisiana’s egg ranching program, indicating long-
term survival after release to the wild.

The interval growth was somewhat below average for this 
species (Elsey et al. 1992. Comp. Biochem. Physiol. 103A:667–
672). However, coastal southeast Louisiana has been adversely 
affected by four major hurricanes in recent years (Hurricanes 
Katrina and Rita in 2005, and Hurricanes Gustav and Ike in 
2009); thus high salinity conditions post-hurricanes could have 
stressed some alligators and slowed normal feeding and growth 
(Lance et al. 2010. J. Exp. Zool. 313A:106–113; Lauren 1985. 
Comp. Biochem. Physiol. 81A:217–223). Confirmation was ob-
tained from the person reporting the harvest of the alligator that 
the alligator’s total length was accurate, and no portion of the tail 
was missing. 

We have recovered farm-released alligators that have grown 
longer than the case herein; the largest recovery we have ob-
tained that held the web tag over time was 381.0 cm when har-
vested on 10 September 2006 (Elsey 2006. Croc. Spec. Grp. News-
ltr. 25:16–17). This male alligator had been tagged and released 
4761 days earlier on 28 August 1993, at which point the TL was 
111.8 cm. Many alligators lose the monel tags placed in the web-
bing of the rear feet as they grow, thus precluding knowledge of 
exact time intervals between release and recovery. Use of year-
specific tail notches have been used in our program since 1994 to 
assist in providing some time interval data when marked alliga-
tors lose their foot/web tags.

The properties on which the alligator was released (Poverty 
Flats) in Terrebonne Parish, Louisiana and on which it was re-
covered (Rebecca) are in close proximity to each other, and 
are both irregularly shaped, thus the distance moved between 
release and recovery can only be estimated. Precise GPS loca-
tions are not available at either release or recovery sites, but the 
minimum distance between the two properties is approximately 
0.4 km, while the maximum distance is approximately 12.1 km. 
Although instances of long-distance dispersal have been docu-
mented in alligators, in many cases alligators do not move long 
distances over time (Lance et al. 2011. Southeast. Nat. 10:389–
398), and some females show evidence of strong nest site fidelity 
(Elsey et al. 2008. Southeast Nat. 7:737–743).

The egg ranching program in Louisiana, which allows for 
the collection of alligator eggs from privately owned wetlands 
began in 1986, with the first juvenile alligators being released 
to the wild in 1988 (Elsey et al. 1992, op. cit.). Thus it is possible 
that many alligators from that first cohort may still be surviving, 
and not yet recovered, as only a small portion of the population 
is harvested each year in the annual harvest. The recovery of a 
farm-released alligator having survived over twenty years (and 
presumably having fathered numerous clutches of eggs over that 
time interval, adding to population recruitment) lends support 

to the philosophy of sustained use management of this valuable 
resource. 

 I thank Dawn B. Ledet and staff at Daneco (Houma, Loui-
siana) for reporting the alligator described in this report, and 
Will Selman and Bruce Davis for review of an earlier draft of the 
manuscript. 

 RUTH M. ELSEY, Louisiana Department of Wildlife and Fisheries, 
Rockefeller Wildlife Refuge, 5476 Grand Chenier Highway, Grand Chenier, 
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ALLIGATOR MISSISSIPPIENSIS (American Alligator). INTER-
STATE MOVEMENT OF ALLIGATORS. The state of Louisiana has 
an alligator management program administered by the Louisi-
ana Department of Wildlife and Fisheries (LDWF) that includes a 
regulated harvest of wild alligators, a nuisance alligator removal 
program, and a commercial alligator farming program (Elsey 
and Kinler 2004. In Crocodiles. Proceeding of the 17th Working 
Meeting Crocodile Specialist Group, pp. 92–101. IUCN—The 
World Conservation Union, Gland, Switzerland and Cambridge, 
UK). Many other southeastern states also have significant alli-
gator populations, and most states conduct regulated harvests 
and nuisance control programs; some also allow commercial 
alligator farming. An integral facet of the commercial alligator 
farming program in Louisiana allows for the collection of eggs 
from the wild, with mandatory release of a portion of juvenile 
alligators hatched from collected eggs, as a “head-start” program 
to ensure recruitment of the species (Elsey and Kinler 2011. In P. 
S. Soorae [ed.], Global Re-introduction Perspectives: 2011. More 
Case Studies from Around the Globe, pp. 125–129. IUCN/SSC Re-
introduction Specialist Group Gland, Switzerland, and Environ-
ment Agency-Abu Dhabi, UAE). Each of the juvenile alligators 
released from alligator farms in Louisiana are measured, the sex 
is determined and recorded, and marked with monel tags placed 
between the toes of the hind legs and also marked by tail notch-
ing (Elsey and Kinler 2011, op. cit.). The juvenile alligators (allow-
able size range at release of 91.4–152.4 cm total length) are then 
released back to the wetlands from which the eggs were collected 
one or two years earlier. 

Over time, we have observed that many of the released juve-
niles grow to adult size and are subsequently caught by alligator 
trappers in the annual regulated harvest in Louisiana (Elsey et al. 
2001. In Grigg et al. [eds.], Crocodilian Biology and Evolution, pp. 
426–441. Surrey Beatty & Sons, Chipping Norton, NSW). Addi-
tionally, other farm-released alligators are captured occasionally 
as “nuisance” or problem alligators (Elsey 2007. Herpetol. Bull. 
102:11–14) causing human safety concerns. 

We herein report on five cases of alligators with interstate 
movement between Louisiana (LA) and Mississippi (MS), USA. 
The initial case involved a nuisance trapper in Mississippi har-
vesting an alligator released from a farm in Louisiana. On 17 July 
2008, a Warren Co., MS conservation officer trapped a 348.0 cm 
male alligator (Fig. 1) in Halpino Lake (just south of Eagle Lake, 
MS); capture site coordinates were 32.46070°N, 91.00877°W. The 
foot/web tag (LDWF 222285) was from a juvenile alligator re-
leased from a Louisiana alligator farm almost 12 years earlier on 
22 July 1996 at which time the total length was 116.8 cm; it was 
released at Lake St. Joseph in Tensas Parish, 48 km away. 

 On 11 April 2012, a tagged alligator caught by a licensed 
Louisiana nuisance alligator trapper was reported to LDWF. The 
web tag reported (07301) did not match any records of farm-
released alligators in Louisiana; nor did the tag match any re-
cords of native wild alligators caught and marked/tagged for 
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research purposes. The trapper reported the alligator had a num-
bered cattle tag in the tail as well as another tag with a series of 
numbers determined as possibly a telephone number; the first 
three digits were recognized as a Mississippi area code. LDWF 
staff (RME) then called the alligator program leader in Missis-
sippi (RF), who confirmed the alligator had been initially cap-
tured, marked, and released at Pervis Lake in Warren Co., MS 
(32.48384°N, 91.06619°W) as part of their research program. The 
male alligator’s initial total length was 232.4 cm when marked 
on 18 March 2009; it was 279.4 cm when captured in Louisiana 
near Lake Providence in East Carroll Parish in northeast Louisi-
ana, bordering Mississippi. The alligator thus moved at least 49 
km between Mississippi and Louisiana, and likely had traveled 
nearly 71 km by water between sites (Fig. 2). 

In September 2012, we documented three additional cases 
of alligators with interstate movement from harvest informa-
tion provided by licensed recreational alligator hunters in 

Mississippi. On 7 September, a 308 cm male alligator was har-
vested on the Big Black River near Grand Gulf/Port Gibson, MS 
with LDWF web tag 597115 in the foot. This alligator had been 
tagged at an alligator farm and released on Sunflower Plantation 
in Tensas Parish, LA on 17 August 2004 at which point the total 
length was 132.1 cm. The distance moved over the eight- year 
interval was approximately 23 km.

 On 7 September 2012, two Louisiana farm-released alliga-
tors were caught in Mississippi, north of Port Gibson (north of 
where the Big Black River enters the Mississippi River); both had 
been released by a Louisiana alligator farmer in nearby Tensas 
Parish. The alligators were harvested by a trapping team in the 
same location. The first alligator caught that evening was a 304.8 
cm male that had been released on Somerset Plantation at 172.7 
cm TL on 29 May 2003 (LDWF tag 529134). The alligator caught 
later that night was a female that measured 188.0 cm TL, and 
which had been released on Sunflower Plantation on 13 April 
2010 at 129.5 cm TL (LDWF tag 853250). The male was caught 
approximately 6–7 km from the release site in Louisiana, while 
the female was recovered some 5 km from the release location. 

 We are not aware of other cases documenting natural inter-
state movement of alligators; although in September 2008, Hur-
ricane Ike displaced an alligator released from a farm in south-
west Louisiana 489 km to Padre Island National Seashore in 
lower Texas (Elsey and Aldrich 2009. Southeast. Nat. 8:746–749). 
It may be that many alligator tag and release studies conducted 
by state or federal government employees are conducted within 
the confines of their state property; possibly within a given Na-
tional Wildlife Refuge or Wildlife Management Area, and thus the 
opportunities to live capture alligators that have moved off the 
study site are limited. It was fortunate that we were aware of alli-
gator tagging programs in the adjacent state and could advise ac-
cordingly when an alligator from the other state was recovered.

 Unusually high snowfall in the United States in 2010–2011 
and very high water levels in the Mississippi River during spring 
2011 may have allowed for increased movement of alligators over 
floodplains between Louisiana and Mississippi that year. Also, 
gradual expansion of Mississippi’s wild alligator harvest program 
from 30 alligators harvested in 2005 to 617 alligators harvested 
in 2012 has allowed additional opportunity for harvest and re-
covery of alligators that have dispersed from adjacent Louisiana. 

 Prior studies have documented alligator movement patterns 
that can vary widely. Although instances of long-distance disper-
sal have been documented, in many cases adult alligators do not 
move long distances over time (Chabreck 1965. Proc. Southeast. 
Assoc. Fish Wildl. Agencies 19:102–110; Lance et al. 2011. South-
east. Nat. 10:389–398), and some females show evidence of strong 
nest site fidelity (Elsey et al. 2008. Southeast. Nat. 7:737–743). In-
deed, in this report two alligators moved over 40 km; one moved 
approximately 23 km, while two others moved only 5–6 km. 

 Due to the magnitude of the farm-release program in Louisi-
ana (often 40,000 or more alligators released each year), precise 
GPS locations are not available for each alligator at release sites. 
Also, oftentimes the properties on which the alligators are re-
leased are irregularly shaped, thus the distance moved between 
release and recovery can only be estimated, thus distances dis-
cussed herein are minimum estimated dispersal distances. 

The relatively long time interval for several of the recoveries 
of farm-released alligators from Louisiana’s egg ranching pro-
gram described above (8, 9, and 12 years) indicates good survival 
after release to the wild. We recently described a case with an alli-
gator recovered over 20 years after release to the wild from a farm 

fig. 1. Adult male American Alligator (348 cm TL) captured in Missis-
sippi almost 12 years after release to the wild from a farm in Louisi-
ana. Tail notches are clearly evident.

fig. 2. Map showing release location of an American Alligator marked 
for research in Mississippi (M), and recovered by a nuisance trapper 
in Louisiana (L) over three years later. Eagle Lake, MS and Lake Provi-
dence, LA locations indicated for reference. 
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setting (Elsey 2012. Herpetol. Rev. 44:309–310). Additionally, the 
growth to the very large size classes of the male alligators in the 
cases described (279–348 cm TL) suggests they adapted well to 
the wild environment after release, and presumably added to 
population recruitment by having fathered numerous clutches 
of eggs over that time interval, lending support to the philosophy 
of sustained use management of this valuable resource. 

RUTH M. ELSEY, Louisiana Department of Wildlife and Fisheries, Rock-
efeller Wildlife Refuge, 5476 Grand Chenier Highway, Grand Chenier, Loui-
siana 70643, USA (e-mail: relsey@wlf.la.gov); RICKY FLYNT, Mississippi 
Department of Wildlife, Fisheries, and Parks, 1505 Eastover Drive, Jackson, 
Mississippi 39211, USA (e-mail: rickyf@mdwfp.state.ms.us).

CROCODYLUS NILOTICUS (Nile Crocodile). DIET. The diet 
of Crocodylus niloticus has been relatively well documented 
throughout its range on the mainland of continental Africa 
(Corbett 1959. Proc. R. Entomol. Soc. 34:17–22; Cott 1961. Trans. 
Zool. Soc. London. 29:211–356; Games 1990. Unpubl. D. Phil. 
manuscript. University of Zimbabwe; Hutton 1987. J. Anim. Ecol. 
56:25–38; Poole 1989. Ospreys: A Natural and Unnatural History. 
Cambridge University Press, New York; Shine et al. 2001. Oryx 
35:260–262; Wallace and Leslie 2008. J. Herpetol. 42:361–368; 
Whitfield and Blaber 1979. Copeia 1979:266–269). However, in 
stark contrast with the abundance of literature from the main-
land, this apex predator has been poorly studied in Madagascar 
and specific information on diet remains scarce from this region. 

At ca. 1730 h on 23 July 2011 at a lake adjoining our field 
camp in the Matsedroy Forest (15.48772°S, 46.64752°E, WGS 84; 
elev. 19.4 m), a 1.5–2 m Crocodylus niloticus was observed pre-
dating a Malagasy Jacana (Actophilornis albinucha). The croco-
dile attacked from below in a relatively shallow (<3 m) part of 
the lake that was densely covered by water hyacinth (Eichornia 
sp.). It took approximately five minutes for the crocodile to seize, 
drown, and consume the Jacana. 

While it stands to reason that Malagasy Jacanas and other 
species of wading birds present at these lakes should comprise 
part of the diet of the crocodiles that inhabit them, as far as we 
are aware this is the first record of C. niloticus predation on a 
Malagasy Jacana. Interestingly, this is also the first positive iden-
tification of a predator of Actophilornis albinucha. A. albinucha 
is a member of Madagascar’s endemic avifauna and therefore 
this observation also contributes to the known literature of pred-
ator-prey interactions of endemic fauna in this highly threat-
ened landscape.

We thank the Transitional Government of Madagascar, the 
Ministère de l’Environnement et des Forêts for allowing us to 
undertake this work (permit 54710/MEF/SG/DGE/DREF.BOE), 
Operation Wallacea for funding, Development and Biodiversity 
Conservation Action for Madagascar (DBCAM) for logistics, and 
our local guides and team at Mahamavo.

ROBERT GANDOLA (e-mail: robertgandola747@hotmail.com), ROG-
ER POLAND, MAMY RABENORO, STUART GRAHAM, and CATRIONA 
HENDRY, 27 Ayrfield Park, Dublin 13, Ireland.

CROCODYLUS POROSUS (Saltwater Crocodile). FISHING BE-
HAVIOR. A form of fishing behavior not previously described 
for Crocodylus porosus was observed repeatedly on separate 
occasions at Cahill’s Crossing on the East Alligator River in Ka-
kadu National Park, Northern Territory of Australia (12.4844°S, 
131.7240°E) from August to October 2012. The behavior was 
witnessed most frequently around high springs tides, when in-
coming and then outgoing tidal flow crossed an artificial road 

barrage that fords the river. A number of fish species, primar-
ily Diamond-scale Mullet (Liza vaigiensis) take the opportunity 
to cross this barrier in relatively high densities, and crocodiles 
mass both upstream and downstream of the barrage to feed 
upon them. During our observations, many crocodiles adopted 
a distinctive body posture while floating at the surface: the back 
legs extended outwards in a loose R-shape on the same plane 
as the body; the front legs held out perpendicular to the body, 
with palms facing outwards and toes projecting upwards out 
of the water (Fig. 1); the jaws held partially open, with the up-
per jaw resting on the surface and the lower jaw hanging below 
the water. This posture could be clearly seen with sufficient wa-
ter clarity, which is the case immediately prior to the incoming 
tide flooding over the barrage. The primary mechanism of the 
posture appeared to be improved detection and capture of fish 
within striking range that were detected by sensitive mechano-
receptors (integumentary sense organs; ISOs). Fish that swam 
close to the crocodile’s head and touched the front legs or feet 
were immediately seized by a sideswipe of the head towards the 
touch. The small, tightly packed scales on the feet provide a high 
density of ISOs (Leitch and Catania 2012. J. Exp. Biol. 215:4217–
4230), which perhaps explains the outward extension of the feet 
and toes to maximize detection of fish passing within range or 
breaking the surface. This behavior has only previously been de-
scribed in the Paraguayan Caiman (Caiman yacare) (Olmos and 
Sazima 1990. Copeia 1990:875–877) and is a fishing strategy that 
is particularly effective with higher densities of fish.

ADAM BRITTON (e-mail: abritton@crocodilian.com) and ERIN BRIT-
TON (e-mail: erin@crocodilian.com), Big Gecko, PO Box 1281, Howard 
Springs, Northern Territory 0835, Australia.

SQUAMATA — LIZARDS

ANADIA BOGOTENSIS (Bogota Anadia Lizard). NESTING. Ana-
dia bogotensis is a common lizard endemic to Colombia and is 
distributed in areas of highland Andean scrubland and paramo 
throughout Cundinamarca, Boyacá, and Santander in Colombia, 
between 2500–3900 m altitude. Despite being common, little is 

fig. 1. Adult Saltwater Crocodile (Crocodylus porosus) in floating fish-
ing posture.



Herpetological Review 44(2), 2013

NATURAL HISTORY NOTES     313

known of the natural history of this species (Clavijo and Fajardo 
1981. Contribución al conocimiento de la biología de Anadia bo-
gotensis [Peters] [Sauria, Teiidae]. Tesis de pregrado. Universidad 
Nacional de Colombia, Bogotá D.C.; Moreno-Arias 2009. Final 
report project: Conservation status of highland lizards from Sa-
bana de Bogotá, The Rufford Small Grants Foundation, London, 
UK. 6 pp.; Sánchez et al. 1995. In J. O. Rangel [ed.], Colombia Di-
versidad Biótica I, pp. 277–325. Universidad Nacional de Colom-
bia, Instituto de Ciencias Naturales, Bogotá D.C.). Here I report 
communal egg-laying in A. bogotensis (Fig. 1) under rocks, low 
necromass and between clumps of grass in two areas within An-
dean scrubland paramo transition zone and rocks, the first area 
in the Vereda Las Moyas, municipality of La Calera, Department 
of Cundimanarca, Colombia (4.66267°N, 74.01615°W; datum 
WGS 84), and second area in the Vereda Santa Bárbara, Usme 
locality, rural area southeast of the city of Bogotá D.C., Depart-
ment of Cundimanarca, Colombia (4.40639°N, 74.14472°W; da-
tum WGS 84).
 At the first site, studied between 30 July and 5 November 2006, 
I found 21 nests averaging 12 viable eggs (range = 2–54 eggs) at 
different stages of development and I have found evidence of 
continuous use of these nests, as older eggs were found among 
26–578 eggs already hatched at different times (55 older eggs on 
average). Old eggs were qualified as dead eggs at different stages 
of decomposition (e.g., discolored, empty, crushed, or beneath 
new eggs). At the second site, studied between 2 March and 5 
May 2009, I found 15 nests more spatially separated averaging 
six viable eggs (range = 1–18 eggs) at different stages of develop-
ment. I also found evidence of continuous use of the nests at this 
site, as older eggs were found among 6–27 eggs that had already 
hatched at different times (nine older eggs on average). In lizards, 
communal nests have been observed in various families, but few 
studies report data for female individuals representing different 
ages depositing eggs in the same nest cavity simultaneously in 
highlands (Doody 2009. Q. Rev. Biol. 84:229–252; Magnusson 
and Lima 1984. J. Herpetol.18:73–75; Radder and Shine 2007. J. 
Anim. Ecol.76: 881–887). Communal oviposition in reptiles might 
result from scarcity of nest-sites offering suitable incubation 
conditions (direct fitness benefits accruing from the proximity of 
other eggs) (Doody, op. cit; Radder and Shine, op. cit.). The repro-
ductive ecology of highland Colombian lizards is poorly known 

and information on nests, laying, hatching, and hatchlings is 
not available; thus, this report provides the first data concerning 
highland lizard communal nesting in Colombia.

GUIDO F. MEDINA-RANGEL, Instituto de Ciencias Naturales, Univer-
sidad Nacional de Colombia, Apartado Aéreo 7495, Bogotá D.C., Colombia; 
e-mail: guidofabianmedina@gmail.com.

ANOLIS CAROLINENSIS (Green Anole). FEEDING BEHAVIOR. 
Anolis carolinensis is an animal that feeds largely on small in-
sects, spiders, and other arthropods (Losos 2009. Lizards in an 
Evolutionary Tree. Univ. California Press, Berkley, California. 507 
pp.). At ca. 1215 h on 5 Sept 2006 I observed a Green Anole exhib-
iting a novel feeding behavior in an area of the Tuskegee National 
Forest in Macon Co., Alabama, USA. On first observation the ani-
mal appeared to be trapped in a spider’s web, but upon further 
investigation, it was discovered that the animal had intentionally 
moved out onto the web in order to feed upon the resident spi-
der. The anole remained on the web while it consumed its prey, 
then moved off the web, onto the adjacent branch, and out of 
sight. To my knowledge there have been no previously reported 
instances of a Green Anole demonstrating this type of feeding 
behavior, which seems to imply that this could be a hunting 
strategy for this species that is rarely observed. 

DAVID BROTHERS, Department of Herpetology, Zoo Atlanta, 800 
Cherokee Ave SE Atlanta, Georgia 30315, USA; e-mail: dbrothers@zooat-
lanta.org.

ANOLIS OXYLOPHUS (Stream Anole). PECCARY WALLOWS 
AS NOVEL HABITAT. Over the course of two months (June–July 
2012), we surveyed six water-filled Collared Peccary (Pecari taja-
cu) wallows (places where peccaries roll that later fill with water) 
at La Selva Biological Station, Heredia, Costa Rica. All wallows 
were used by peccaries during the time of our surveys, as evi-
denced by fresh tracks and hair imprints in the mud. At two of 
the wallows, we noted the presence of Anolis oxylophus, which 
we identified using Savage (2002. The Amphibians and Rep-
tiles of Costa Rica: A Herpetofauna between Two Continents, 
between Two Seas. Univ. Chicago Press, Chicago, Illinois. 934 
pp.). At wallow #1, one A. oxylophus was positioned on a piece 
of submerged debris directly in the water. At wallow #2, one A. 
oxylophus was located on leaf litter under a small branch, ap-
proximately 0.5 m away from the wallow itself. Both A. oxylophus 
were stationary and were observed at midday. Wallow #1 has an 

fig. 1. Anolis carolinensis feeding on a spider by having moved out 
onto its web.

fig. 1. Eggs at different stages of development and one newly hatched 
young of Anadia bogotensis observed at a communal oviposition site 
under rocks in Colombia.



Herpetological Review 44(2), 2013

314    NATURAL HISTORY NOTES

area of approximately 1.5 m2 (assuming an elliptical shape) and 
is around 150 m from the nearest stream, while wallow #2 has 
an approximate area of 3.4 m2 and is about 50 m away from the 
nearest stream. In September 2012 we revisited both wallows and 
found a subadult female A. oxylophus (SVL: 56.1 mm) in standing 
water at wallow #2. Wallow #1 no longer contained water.

Historically, A. oxylophus has been observed living in and 
very close to streams, and has not been observed beyond the 
riparian zone (Savage 2002, op. cit.; Vitt et al 1995. Can. J. Zool. 
73:1918–1927). To our knowledge, our observations are the first 
of A. oxylophus using peccary wallows. Our observations sug-
gest that these tropical anoles are able to utilize a wider range 
of habitats than has previously been reported, which may have 
important implications for conservation efforts. In the Amazon, 
White-lipped Peccaries (Tayassu pecari) have been recognized 
as ecosystem engineers because of their habit of maintaining 
wallows, which amphibians use as reproductive habitat (Beck et 
al. 2010. J. Trop. Ecol. 26:407–414; Zimmerman and Bierregaard 
1986. J. Biogeog. 13:133–143). Some Central American amphib-
ian species have recently been observed using Collared Peccary 
wallows for breeding (Reider and Ream, ms. in review). The pres-
ence of A. oxylophus in and around Collared Peccary wallows 
indicates that wallows might be important, albeit temporary, 
habitat for aquatic reptiles in addition to amphibians. Our ob-
servations might imply that wallows serve as important stops for 
A. oxylophus moving between streams and warrant additional 
research to investigate the dispersal patterns of this species. Ad-
ditionally, future studies of the biology of A. oxylophus should 
consider that some individuals might be spending a portion of 
their time away from streams. 

We thank the staff at La Selva Biological Station for logistical 
support. These observations were made possible by funds from 
the Organization for Tropical Studies and the National Science 
Foundation Research Experience for Undergraduates program.

KELSEY A. REAM, Departments of Biological and Environmental 
Sciences, Allegheny College, 520 North Main St., Meadville, Pennsylvania 
16335, USA (e-mail: reamk@allegheny.edu); KELSEY E. REIDER, Depart-
ment of Biological Sciences OE167, Florida International University, 11200 
SW 8th St., Miami, Florida 33199, USA (e-mail: reider.12@gmail.com).

ANOLIS SAGREI (Brown Anole). NEST-SITE CHOICE. Anolis 
sagrei is native to Cuba and the Bahamas, and has been intro-
duced throughout many tropical and subtropical regions of the 
world (Kolbe et al. 2004. Nature 431:177–181). Although A. sagrei 
has served as a model for many ecological and behavioral stud-
ies (Losos 2009. Lizards in an Evolutionary Tree: Ecology and 
Adaptive Radiation of Anoles. Univ. of California Press. 528 pp.), 
relatively little is known about its oviposition behavior. Like all 
anoles, female A. sagrei produce a single egg clutch, for the dura-
tion of a breeding season lasting from April to October (Lee et al. 
1989. Copeia 1989:930–937). Despite their frequent egg produc-
tion, the lack of published information about their oviposition 
sites is largely attributable to difficulty in finding nests.
 During field work from 29 September to 9 October 2012, we 
documented five Anolis eggs on two spoil islands in the intra-
coastal waterway near Marineland, Florida, USA (29.640042°N, 
81.214419°W; WGS 84). All eggs were found in soil beneath 
wooden cover objects. On two occasions, two eggs were found 
under the same cover object (four eggs total). The fifth egg was 
found under a board that also contained hundreds of individu-
als of an unknown ant species. Two of the eggs (found under the 
same object) were empty shells that hatched earlier, desiccated, 

or were depredated; the other three eggs were intact and turgid 
(including the egg in the presence of ants). However, one of the 
intact eggs had disappeared less than one hour after discovery, 
possibly depredated upon by a fiddler crab at the study site (Uca 
sp.). Given the high densities of A. sagrei, it is unlikely that these 
eggs belonged to another lizard species (e.g., Anolis carolinensis, 
the only other lizard on these islands, which occurs at relatively 
low densities).
 To assess microhabitat characteristics of the oviposition 
sites, we took soil samples to measure moisture content and 
hemisperhical photos to measure canopy openness (meth-
odology of Doody et al. 2006. Herpetol. Rev. 37:49–52) at each 
oviposition site. The three intact eggs were in soil that had an 
average moisture content of 15.8% (range 15.0–16.5%), whereas 
the soil moisture content around the non-intact eggs was 63.0%. 
The intact eggs were found at relatively open sites (mean canopy 
openness = 46.7%, range: 43.7–51.2%) compared to the site with 
the non-intact eggs (14.8% canopy openness). Canopy openness 
from these five nests (mean = 33.8%) did not differ from canopy 
openness measured at 40 randomly selected locations on the 
islands (mean=34.9%), suggesting that female A. sagrei choose 
oviposition sites randomly with respect to canopy cover.
 Although nest-site information has been reported for other 
Anolis species (Andrews 1988. Oecologia 76:376–382; Rand 1967. 
Herpetologica 23:227–230), we are not aware of previously pub-
lished information for A. sagrei in the field. Laboratory-based 
studies have shown that females select relatively moist condi-
tions that enhance egg hatching success and offspring survival 
(Reedy et al. 2013. Behav. Ecol. 24:39–46). Although we do not 
know what moisture conditions were present at the time of ovi-
postion for the eggs reported here, we nonetheless provide some 
baseline data on moisture levels that eggs experience in the field. 
Our small sample suggests that female nest-site choice is not 
based on canopy cover—a finding that contrasts with other stud-
ies of reptiles (e.g., Angilletta et al. 2009. Ecology 90:2933–2939; 
Warner and Shine 2008. Anim. Behav. 75:861–870), and hence 
warrants focused studies on nest-site choice and egg ecology in 
Anolis sagrei.

DAVID M. DELANEY, Department of Biological Sciences, Eastern Il-
linois University, Charleston, Illinois 61920, USA (e-mail: dmdelaney3@eiu.
edu); AARON M. REEDY, Department of Biology, University of Virginia, 
Charlottesville, Virginia 22904, USA; TIMOTHY S. MITCHELL, Depart-
ment of Ecology, Evolution, and Organismal Biology, Iowa State University, 
Ames, Iowa 50011, USA; ANDREW M. DURSO, Department of Biology, 
Utah State University, Logan, Utah 84321, USA; KEVIN P. DURSO and AL-
EXANDRA J. MORRISON, College of Natural Resources, North Carolina 
State University, Raleigh, North Carolina 27695, USA; DANIEL A. WARNER, 
Department of Biology, University of Alabama at Birmingham, Birming-
ham, Alabama 35294, USA.

ASPIDOSCELIS LAREDOENSIS × ASPIDOSCELIS GULARIS 
(Laredo Striped Whiptail × Texas Spotted Whiptail). HYBRID 
GYNANDROMORPH. We evaluate the identity and reproductive 
status of a whiptail lizard from a site of syntopy involving diploid 
hybrid-derived parthenogenetic Aspidoscelis laredoensis and its 
maternal progenitor A. gularis (Bickham et al. 1976. Herpetolog-
ica 32:395–399; McKinney et al. 1973. Herpetologica 29:361–366; 
Wright et al. 1983. Herpetologica 39:410–416) situated in Texas 
(Walker 1987. Texas J. Sci. 39:313–334). The specimen is unlike 
any other in color pattern among a combined total of >1000 
specimens of these species examined by us between 1984–2009 
from México and Texas. Consequently, it was hypothesized to be 
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a putative hybrid (i.e., via fertilization of an unreduced diploid 
egg [2n = 46] of A. laredoensis clonal complex A by a reduced 
sperm [1n = 23] of A. gularis) by Walker et al. (1989a. J. Herpe-
tol. 23:119–130). We have subsequently examined several live/
freshly killed male and female putative hybrids of A. laredoen-
sis × A. gularis from Texas and Mexico that were subjected to 
confirmational studies of their genealogies based on triploidy 
as verified by karyotypes (Walker et al. 1989a, op. cit.; Walker et 
al. 1989b. Copeia 1989:1059–1064) and skin histocompatibil-
ity experiments (Abuhteba et al. 2000. Can. J. Zool. 78:895–904; 
Abuhteba et al. 2001. Copeia 2001:262–266). Not surprisingly, 
morphological studies of these hybrids have also revealed the 
presence of dorsal and ventral color pattern, scutellation, and 
meristic variables that differ from the parental species. Herein, 

we use morphological characters and a detailed description of 
color pattern in support of our identification of a female hybrid 
deposited in the Arkansas State University Museum of Zoology 
(ASUMZ). The genealogical status of the animal is also correlated 
with an aberrant histological condition of reproductive organs 
that we describe. 

We made seven visits to the rural community of Artesia Wells 
(28.281274°N, 99.285796°W) in La Salle Co., Texas, USA, to collect 
and observe A. laredoensis and A. gularis in mesquite-invaded, 
overgrazed, and degraded sandy habitat along unpaved roads, 
and in adjacent pastures and fields near jct Texas 133-135 locat-
ed west of Interstate 35 and railroad tracks. This is one of only 
three known sites for A. laredoensis well-removed from the Rio 
Grande in La Salle and Dimmit counties, whereas A. gularis is 

fig. 1. Morphological characteristics of a hybrid gynandromorph of Aspidoscelis laredoensis × Aspidoscelis gularis (ASUMZ 6250) collected 
from Artesia Wells, La Salle Co., Texas, USA. A) Postantebrachial scales of right antebrachium; line = 1 mm. B) Dorsal coloration and pattern; 
line = 10 mm for B and C. C) Ventral coloration. D) Right gonadal structures; line = 1 mm. E) Longitudinal histosection of right oviduct and 
ovotestis; line = 100 µm.
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widely distributed in both of them (Walker et al. (2004. Texas J. 
Sci. 56:237–252). We collected 21 (51.2%) parthenogenetic A. lar-
edoensis [26 April 1986 (UADZ 1438–1440, N = 3); 16 July 1986 
(UADZ 19511–1953, N = 3); 7 September 1996 (UADZ 5764–5769, 
N = 6); 8 September 1996 (UADZ 5771, 5772, 5774–5776, N = 5); 
31 August 1997 (UADZ 5982–5985; N = 4)], 18 (43.9%) gonocho-
ristic A. gularis [26 April 1986 (UADZ 1630–1634, N = 5); 2 May 
1986 (UADZ 1626–1629, N = 4); 16 July 1986 (UADZ 1998, 1999, 
N = 2); 19 May 1989 (UADZ 3548, 3549, N = 2); 7 September 1996 
(UADZ 5761–5763, N = 3); 8 September 1996 (N = UADZ 5770, 
5773; N = 2)], and two (4.8%) hybrids of A. laredoensis × A. gularis 
[25 April 1986 (UADZ 1626, N = 1 male); 16 July 1986 (UADZ 2017, 
N = 1 putative female). 

The large distinctively patterned hybrid, UADZ 2017, became 
ASUMZ 6250 in preparation for this study. It has a SVL of 88 mm, 
head length of 26.5 mm, head width of 13.0 mm, and body mass 
obtained before preservation of 14.0 g. It is 9% and 21.5% larger 
in SVL and body mass, respectively, than the largest partheno-
gen from Artesia Wells (e.g., mean 69.3 ± 2.75; range 61–80 mm 
SVL, N = 12) collected on various dates. The large size of ASUMZ 
6250 apparently stemmed from hybrid vigor in what externally 
appeared to be a female of A. laredoensis × A. gularis. Its post-
antebrachial scales (Fig. 1A) are intermediate between the mod-
erately enlarged scales of A. laredoensis and the enlarged and 
plate-like scales of A. gularis, though being more like the latter. 
Similarly, the score for one meristic character in ASUMZ 6250 
(first number presented in the following list) is below (1), one is 
above (5), and three (2, 3, 4) are within the ranges of variation for 
the other specimens of A. laredoensis from Artesia Wells (mean, 
range, N): 1): granular scales around midbody, 83 (91.6 ± 0.54, 
88–97, N = 17); 2) granular scales from occiput to base of tail, 226 
(227.8 ± 1.00, 221–239, N = 17), 3) granular scales between the 
paravertebral stripes, 9 (11.1 ± 0.28, 9–14, N =17); 4) right and 
left femoral pores summed, 36 (32.6 ± 0.33, 30–36, N = 17); and 5) 
right and left circumorbital scale series summed, 15 (10.3 ± 0.31, 
8–12, N = 16).

In life, ASUMZ 6250 possessed a distinctive combination 
of ornate color pattern attributes that we have never observed 
in another female from either a site of allopatry or syntopy in-
volving A. laredoensis and/or A. gularis. This individual of A. 
laredoensis × A. gularis (notes made prior to preservation) has 
a dorsal pattern more similar to A. laredoensis and a ventral pat-
tern more similar to A. gularis. The dorsal pattern consisted of 
three pairs of moderately (lateral) to well-defined (dorsolateral 
and paravertebral) primary stripes and a single vertebral (traits 
of A. laredoensis; Fig. 1B). In life, the green-gray-white lateral and 
green-yellow dorsolateral and paravertebral stripes were posi-
tioned between green-brown-black fields; the stripes ended near 
the tail. Using the left side of the body for analysis, we noted nine 
gray-white vertical bars in the lower lateral field, and 19 distinct 
rounded gray-white spots in the upper lateral field. Some of the 
spots and bars of the upper and lower lateral fields, respectively, 
were fused to or superimposed upon the lateral stripes (Fig. 1B). 
The tail was olive-tan. The upper parts of forelimbs were brown 
with cream-white streaks. The hindlimbs were brown with gray 
to yellow spots/reticulations (Fig. 1B). Also included was a pink-
red throat and mesoptychium (the latter with a pale purple suf-
fusion), purple-black thoracic region, purple-blue abdominal re-
gion (scales with darker edges), cream-white thighs and femora, 
and cream-white-pink tail (Fig. 1C).

 We used standard histological techniques to prepare re-
productive tissues for light microscopy. Gonadal tissues were 

dehydrated in a graded series of ethanol, cleared in xylene, em-
bedded in paraffin, sectioned with a rotary microtome into 10 
µm serial sections, stained with Harris hematoxylin and coun-
terstained with eosin. 

 The genital anatomy of ASUMZ 6250 differed markedly from 
that found in a gynandromorph A. laredoensis (ASUMZ 4654) col-
lected in Reynosa, Tamaulipas, Mexico (Trauth et al. 2013. Herpe-
tol. Rev. 44:138–140). However, as in ASUMZ 4654, a pair of small 
regressed oviducts was observed lying laterally to equally small, 
oblong gonadal masses (Fig. 1D). The gonadal morphologies 
were unrecognizable macroscopically as ovaries; these gonads 
appeared slightly orange in coloration upon gross inspection. 
The right gonadal mass and oviduct were examined histological-
ly revealing a multipart anatomy including adrenal tissue, meso-
nephric duct and tubules, and rudimentary ovotestis along side 
of convoluted, regressed oviducts. The mesonephric tubules and 
duct were associated with the adrenal tissue. The ovotestis mass 
exhibited numerous regressed seminiferous tubules along its 
entire length. These tubules averaged 41.8 µm (range 30.0–55.0 
µm; N = 10) in diameter. No recognizable primordial follicles 
were observed within the ovotestis. A large translucent, oblong, 
cyst-like vacuole (follicle?) dominated most of the distal ovotes-
tis, a small segment of which is shown in Fig. 1E. This structure 
exhibited no distinguishing features characteristic of secondary 
or tertiary follicles, but appeared to retain a poorly-developed 
granulosa cell layer and some scattered ooplasm. The glandular 
middle region of the oviduct averaged 73.5 µm (range 54.8–90.3 
µm; N = 10) in height and exhibited regressed tubuloalveolar 
uterine glands (Fig. 1E) that averaged 27.5 µm (range 22.6–36.1 
µm; N = 10) at their greatest diameter. The surface mucosa of the 
glandular region was strongly basophilic.

This is only the third publication known to us in which gyn-
andromorphism has been described in specimens of whiptail 
lizard. Mitchell and Fouquette (1978. Copeia 1978:156–159) dis-
covered an adult individual of Cnemidophorus inornatus arizo-
nae (= Aspidoscelis inornata arizonae sensu Reeder et al. 2002. 
3365:1–61) from 7 km SE of Willcox, Cochise Co., Arizona, with 
male reproductive organs in the left side of the body cavity and 
female organs in the right side of the cavity. These authors, based 
on morphology, rejected the possibility that the specimen in 
question was a hybrid involving triploid A. uniparens, which was 
also present at the Arizona site. Cole et al. (2010. Am. Mus. No-
vitat. 3698:1–43) used the terminology “apparently female (but 
intersex) laboratory hybrid” to describe a genetically confirmed 
individual of A. inornata arizonae (♀) × A. tigris marmorata (♂). 
Lastly, we reported a gynandromorph of A. laredoensis in this 
journal (Trauth et al. 2013, op. cit.). 

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

ASPIDOSCELIS LAREDOENSIS × ASPIDOSCELIS GULARIS 
(Laredo Striped Whiptail × Texas Spotted Whiptail). SPER-
MATOGENESIS. Hybridization between each of the diploid 
hybrid-derived parthenogenetic species of Aspidoscelis in the 
United States and one or more syntopic gonochoristic species 
has been shown to occur often enough to be considered a fre-
quent occurrence under appropriate ecological conditions. We 
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base this statement on reports of multiple hybrids from New 
Mexico of A. tesselata × A. tigris (Taylor et al. 2001. Am. Mus. 
Novitat. 3345:1–64), A. neomexicana × A. inornata (Taylor and 
Walker 1996. Copeia 1996:945–954), and A. neomexicana × A. 
sexlineata (Manning et al. 2005. Am. Mus. Novitat. 3492:1–56), 
and hybrids from Texas of A. laredoensis × A. gularis (Walker et 
al. 1989a. J. Herpetol. 23:119–130). We evaluate the identity and 
reproductive status of two male whiptail lizards in the Arkansas 
State University Museum of Zoology from two sites of syntopy 
in Texas (Walker 1987. Texas J. Sci. 39:313–334) between A. lar-
edoensis and its maternal progenitor A. gularis (McKinney et al. 
1973. Herpetologica 29:361–366; Bickham et al. 1976. Herpeto-
logica 32:395–399; Wright et al. 1983. Herpetologica 39:410–416). 
Included are ASUMZ 31263 collected 17 July 1983 from 1.6 km S 
of Laredo and E of U.S. Hwy 83, Webb Co., and ASUMZ 31264 col-
lected 2 May 1986 from Artesia Wells, La Salle Co. In both speci-
mens, details of dorsal and ventral color pattern are in agree-
ment with characters of confirmed hybrids of A. laredoensis × A. 
gularis based on a triploid karyotype (Walker et al. 1989b. Copeia 
1989:1059–1064) and histocompatibility reactions (Abuteba et 

al. 2000. Can. J. Zool. 78:895–904; Abuhteba et al. 2001. Copeia 
2001:262–266). We also correlate the genealogical status of each 
animal with the first detailed histological analyses of spermato-
genesis and associated reproductive structures in A. laredoensis 
× A. gularis, which extends the preliminary treatment of Walker 
et al. (2008. Herpetol. Rev. 39:340). 

Neither ASUMZ 31263 (67 mm SVL, Fig. 1A–B) nor 31264 (69 
mm SVL; Fig. 1C–D) could be field identified as adult males of 
A. gularis, as both possessed dorsal patterns and colors similar 
to A. laredoensis. Moreover, each of them lacked the distinctive 
peach-pink-red throat, intense purple/almost black thorax, and 
checkered abdomen which characterize adult males of A. gularis. 
In addition, we deemed the size of the postantebrachial scales to 
be intermediate between the parental species and indicative of 
hybridity. 

We used standard histological methods to prepare repro-
ductive tissues for light microscopy. Gonadal tissues were dehy-
drated in a graded series of ethanol, cleared in xylene, embedded 
in paraffin, sectioned with a rotary microtome into 10 µm serial 
sections, stained with Harris hematoxylin and counterstained 
with eosin. 

ASUMZ 31263 and 31264 possessed well-developed testes, 
predisposing them as males (Fig. 2A and C). No female genital 
structures were observed. Histological examination of the right 
testis, attached epididymis and ductus deferens, and the sexual 
segment of the right kidney (SSK) indicated that these lizards 
were at or near the peak of spermatogenic activity. The seminif-
erous tubules of the testes of both specimens were characterized 
by a tall seminiferous epithelium 7–9 cell layers in thickness, and 
they contained what appeared to be functional sperm within ex-
panded lumina. The testis of ASUMZ 31263 measured 4.2 × 2.5 
mm, whereas the testis of ASUMZ 31264 measured 6.1 × 3.0 mm. 
The average diameter of the seminiferous tubules of ASUMZ 
31263 and ASUMZ 31264 was 132.3 µm (range 120.7–146.7 µm; N 
= 10) and 170.8 µm (range 141.3–196.8 µm; N = 10), respectively. 

fig. 1. Morphological characteristics of two hybrid male specimens 
of Aspidoscelis laredoensis × A. gularis. A. Dorsal coloration and pat-
tern of ASUMZ 31263; line = 10 mm for B and C. B. Ventral coloration 
of ASUMZ 31263. C. Dorsal coloration and pattern of ASUMZ 31264; 
line = 10 mm for C and D. D. Ventral coloration of ASUMZ 31264. 

fig. 2. Photomicrographs of the testicular and kidney histology of 
two hybrid male specimens of Aspidoscelis laredoensis × A. gularis. A. 
Right testis of ASUMZ 31263 exhibiting seminiferous tubules actively 
producing sperm; line = 200 µm. B. Right ductus deferens and adja-
cent kidney of ASUMZ 31263 exhibiting sperm and enlarged sexual 
segments (SSK), respectively; line = 200 µm. C. Seminiferous tubules 
of right testis of ASUMZ 31264; line = 100 µm. D. Right ductus defer-
ens of ASUMZ 31264 containing masses of sperm (Sp); line = 100 µm.
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Sperm and cellular debris were observed within the epididymal 
ducts of both males. The average diameter of the ductus deferens 
of ASUMZ 31263 and ASUMZ 31264 (Fig. 2B and D) in ductal seg-
ments adjacent to their respective kidneys was 140.2 µm (range 
124.0–168.0 µm; N = 10) and 145.0 µm (range 120.6–193.5 µm; N 
= 10). The SSK of the kidneys (Fig. 2B) were great hypertrophied 
and acidophilic in these individuals. These tubules averaged 
109.9 µm (range 96.0–128.0 µm; N = 10) in ASUMZ 31263 and 
102.6 µm (range 88.0–126.4 µm; N = 10) in ASUMZ 31264. 

Hybrid males of A. laredoensis × A. gularis are known to be 
triploid 3n = ~69 (Walker et al. 1989b, op. cit.), with XXY sex chro-
mosomes (sensu Cole et al. 1969. Am. Mus. Novitat. 2395:1–14) 
based on two genomes from A. gularis and one from A. sexlineata 
via two hybridizations (Walker et al. 1989b, op. cit.). This would 
seem to preclude meiotic development of genetically capable 
haploid sperm, a condition also inferred from histological sec-
tions from 12 males of A. tesselata × A. tigris (Taylor et al. 2001. 
Am. Mus. Novitat. 3345:1–64). However, assuming that adult hy-
brid males engage in mating behaviors, and even inseminations 
of females of A. laredoensis and A. gularis, there is no evidence 
that the existence of such rogue individuals is destabilizing to 
the reproductive success in either species. 

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

ASPIDOSCELIS NEOMEXICANA (New Mexico Whiptail). HABI-
TAT. The main distribution area of diploid parthenogenetic 
Aspidoscelis neomexicana (= Cnemidophorus neomexicanus) 
encompasses areas essentially contiguous with the Rio Grande 
entrenchment from northern New Mexico to El Paso, Texas 
(Axtell 1966. Herpetologica 22:241–253). Although New Mexico 
Whiptail is abundant in parts of the city of El Paso (Cordes et 
al.1989. Texas J. Sci. 41:425–428), it has not been reported from 
south of the river in Ciudad Juárez, Chihuahua, or elsewhere in 
México (Cordes and Walker 2009. Southwest. Nat. 54:226–230). 
Subsequent to Axtell’s (1966, op. cit.) analysis of the geographic 
distribution of A. neomexicana, arrays of the species widely dis-
junct from the main distribution area have been reported as fol-
lows from New Mexico: Hidalgo Co. at sites northwest of Lords-
burg (Cole et al 1988. Amer. Mus. Novitat. 2905:1–38); San Miguel 
Co. at Conchas Lake (Leuck et al. 1981. Southwest. Nat. 26:72–74; 
Manning et al. 2005. Amer. Mus. Novitat. 3492:1–56; Walker et 
al. 1992. Southwest. Nat. 37:82–86); De Baca Co. at Fort Sum-
ner (Manning et al., op. cit.; Manning and Walker 2006. Amer. 
Midl. Nat. 155:411–416; Taylor 2002. Herpetol. Rev. 33:223–224); 
Lincoln Co. southwest of Carrizozo (Burkett et al. 2004. Herpe-
tol. Rev. 35:408), and Roosevelt Co. in the extreme western part 
(Cordes and Walker 2011. Herpetol. Rev. 42:568). The species also 
has been reported from Arizona in Apache Co. in Petrified Forest 
National Park (Persons and Wright 1999. Herpetol. Rev. 30:207–
209). It has been reported from Utah in Salt Lake Co. in Salt Lake 
City and Sandy City and from Utah Co. in Lehi (Oliver and Wright 
2007. Western North Amer. Nat. 67:461–467). Finally, it has been 
reported from Texas in El Paso and Hudspeth counties in the vi-
cinity of Hueco Tanks and Horizon Lake (Cordes et al., op. cit.) 
and in Presidio Co. south of Candelaria (Cordes et al., op. cit.; 
Cordes and Walker, op. cit.). We agree that the Utah and Arizona 

records for A. neomexicana are most likely based on the descen-
dants of lizards introduced by humans (Oliver and Wright, op. 
cit.; Persons and Wright, op. cit.). We do not concur with these 
authors that the apparently disjunct groups of A. neomexicana in 
New Mexico and Texas have resulted from human introductions 
(for reviews see Taylor, op. cit.; Manning et al., op. cit.; Cordes and 
Walker, op. cit.). 

In Texas, locality records for A. neomexicana are clustered in 
the El Paso metropolitan area, ca. 70 km NE of the city in the 
vicinities of Hueco Tanks State Park and Horizon Lake, El Paso 
and Hudspeth counties, and 200 km SE of the city at south of 
Candelaria, Presidio Co. Two of us have recently detailed aspects 
of the distributional ecology for the species and its congeners 
south of Candelaria (Cordes and Walker, op. cit.). We present 
observations on the habitats utilized by A. neomexicana in the 
Hueco Tanks-Horizon Lake area of El Paso and Hudspeth coun-
ties, the only records for the species well removed from the Rio 
Grande in Texas. The presence of A. neomexicana in this bi-coun-
ty area is vouchered by these specimens examined from the Sul 
Ross State University (SRSU) and University of Texas at El Paso 
(UTEP) herpetology collections, and pitfall trap records: El Paso 
Co.: Hueco Mountains of Fort Bliss (pitfall trapped/released by 
DWB), 31.913952°N, 106.152937°W, WGS84; Hueco Tanks State 
Park (UTEP 609, 10793, 10794, N = 3); Hueco Tanks on south side 
of first enclave or rocks east of entrance (UTEP 1695, 1696, N = 
2); Horizon Lake on west bank (SRSU 4162, 4195, N = 2); Hueco 
Mountains between Horizon Lake and El Paso National Com-
pressor Station (SRSU 4156, 4161, N = 2); Hudspeth Co.: between 
Horizon Lake and El Paso National Compressor Station (SRSU 
4185, 4186, N = 2).

The non-riverine occurrence of A. neomexicana in El Paso 
Co. is in the Hueco Bolson (i.e., a flat valley that drains to a cen-
tral evaporation pan or playa) of the Chihuahuan Desert near 
Horizon Lake. This bolson is characterized by a substratum of 
sandy to gravelly soil that has accumulated since Miocene time. 
During the Pleistocene the bolson was flooded by Lake Cabeza 
de Vaca, a huge body of water that extended southeasterly deep 
into Chihuahua, México, northward into central New Mexico, 
and westward to the Sierra Madre Occidental in Sonora, México 
(Axtell 1977. In R. H. Wauer and D. H. Riskind [eds.], Transactions 
of the Symposium on the Biological Resources of the Chihua-
huan Desert Region, United States and Mexico, pp. 493–512. U.S. 
Department of the Interior, National Park Service Transactions 
and Proceedings Series no. 3). Today, the edges of the Hueco Bol-
son contain gravel grading into alluvium and larger rock-debris 
from the Franklin Mountains to the west and the Hueco Moun-
tains to the east as aggradations of the mountains and filling of 
the bolson continues. 

Horizon Lake, now known as Shadow Mountain Lake, is a 
man-made impoundment created by the Horizon Corporation 
as a part of their development plan for the area. The soil in the 
area where the lake was created is aeolian sands overlaying the 
slope of an eroded karst which projects slightly above the bol-
son floor only a short distance to the west of the lake. Vegetation 
in the immediate vicinity consists of Sand Sagebrush (Artemisia 
filifolia), Spike Dropseed (Sporobolus contractus), and Broom 
Snakeweed (Xanthocephalum sarothrae); these are interspersed 
with Soaptree Yucca (Yucca elata) and Honey Mesquite (Prosopis 
glandulosa). The aeolian sands tend to accumulate at the bases 
of the mesquite and yucca clusters creating hummocks with 
blow-out open spaces nearby. Numerous small burrows were ev-
ident at the bases of the hummocks, and to a lesser extent, within 
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the open spaces. Species of lizards in addition to A. neomexicana 
at this locality were Aspidoscelis marmorata (= C. tigris marmo-
ratus; Marbled Whiptail) and Uta stansburiana (Common Side-
blotched Lizard).

The habitat for A. neomexicana at Horizon Lake was similar 
to the habitat for the species near Hueco Tanks State Park where 
the species was abundant. However, specimens of A. neomexi-
cana collected from Hudspeth Co. only a few miles to the east 
of Horizon Lake were on bajada slopes of the Hueco Moun-
tains with a gravelly to rocky substrate. Dominant plants here 
were Creosote Bush (Larrea tridentata), Fluff Grass (Erioneuron 
pulchellum), Viscid Acacia (Acacia neovernicosa), Prickly Pear 
(Opuntia sp.), Lechuguilla (Agave lechuguilla), and some Torrey 
Yucca (Yucca torreyi). Associated lizards at this locality in addi-
tion to A. neomexicana were Aspidoscelis exsanguis (Chihuahuan 
Spotted Whiptail), Aspidoscelis inornata (Little Striped Whiptail), 
Cophosaurus texanus (Greater Earless Lizard), and Phynosoma 
modestum (Round-tailed Horned Lizard). For collections via pit-
fall/drift fence trapping along the Hueco Mountain foot slopes 
and drainages, Coleonyx brevis (Texas Banded Gecko) was one of 
the most prominent lizard species present. 

The occupation of both playa and outwash habitats by A. 
neomexicana in the areas of El Paso and Hudspeth counties well 
removed from the Rio Grande fits in perfectly with Axtell’s (1966, 
op. cit.) description of the fidelity to playa habitats of the spe-
cies in the southern portion of its range. The syntopy of A. neo-
mexicana with other congeners at these sites also corroborates 
Axtell’s discussion. 

We thank Texas Parks and Wildlife Department for permis-
sion granted to JEC and DAB to collect specimens of A. neomexi-
cana in Texas. Much of the descriptions of habitats for A. neo-
mexicana presented herein were contributed by JFS.
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ASPIDOSCELIS VELOX (Plateau Striped Whiptail). BIFURCA-
TION. Aspidoscelis velox, a triploid hybrid-derived partheno-
genetic species (Moritz et al. 1989. Evolution 43:958–968), has 
a natural range extending from the four corners area into con-
tiguous parts of Colorado, New Mexico, Arizona, and Utah, and it 
has been introduced in Oregon (Stebbins 2003. A Field Guide to 
Western Reptiles and Amphibians, 3rd ed. Houghton Mifflin Co., 
New York, New York. 533 pp.). In a sample of A. velox (= Cnemi-
dophorus innotatus, sensu Wright 1993. In J. W. Wright and L. 
J. Vitt [eds.], Biology of Whiptail Lizards, pp. 27–81. Oklahoma 
Museum of Natural History, Norman, Oklahoma) from 11.5 km 
N of Kanab and west of US Hwy 89 in the vicinity (37.14726°N, 
112.57979°W; 1693 ± 2 m elev.) of Coral Pink Sands State Park, 
Kane Co., southern central Utah, are two preserved lizards (Uni-
versity of Arkansas Department of Zoology, UADZ 9168 of 87 mm 
SVL from 26 July 2012 and 9176 of 58 mm SVL from 27 July 2012), 
each with a with a caudal bifurcation. Unlike the very small 
representation of one branch of this anomaly in a specimen of 
Ameiva ameiva reported by Gogliath et al. (2012. Herpetol. Rev. 
43:128–129), both individuals of A. velox have conspicuously 
developed bifurcations. In the large third or fourth year adult 

(UADZ 9168), the supernumerary branch is ~ 29 mm in length; 
however, the original tail retains evidence of the initiating injury, 
being ~ 11 mm from bifurcation to a rigid angle indicating dam-
aged/healed vertebrae, ~ 15 mm to a semi-rigid angle, and ~ 6 
mm to the tip. The second year juvenile lizard (UADZ 9176) pres-
ents an amazing example of “twin” tails (Fig. 1). The original tail, 
as indicated by position and scalation, is 63 mm in length from 
the bifurcation; the supernumerary branch is 57 mm in length. 
We surmise that the bifid tail in the adult would have been in-
consequential to its biology, whereas the amount of energy di-
verted into the growth and maintenance of the structure in the 
juvenile could have affected its reproductive potential. These are 
the only specimens of A. velox with bifid tails among >200 speci-
men of the species that we have examined from Arizona, New 
Mexico, and Utah. 

We are grateful to the Utah Division of Wildlife Resources 
for issuing a license to JEC for collection of A. velox in Kane Co., 
Utah. The 2012 expedition to Utah and New Mexico was partially 
funded by an Endowed Professorship awarded to JEC by Loui-
siana State University Eunice and Opelousas General Hospital.

JAMES E. CORDES, Division of Sciences and Mathematics, Louisiana 
State University Eunice, Eunice, Louisiana 70535, USA (e-mail: jcordes@
lsue.edu); JAMES M. WALKER, Department of Biological Sciences, Univer-
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BRONCHOCELA CRISTATELLA (Crested Green Lizard). AT-
TEMPTED PREY. Bronchocela cristatella is a familiar agamid 
lizard in Southeast Asia, frequenting a variety of disturbed and 
pristine habitats, and especially common in open areas, such as 
parks and gardens, its diet is reported to be comprised mayflies, 
beetles, flies, and ants, in addition to skinks (Das 2010. A Field 
Guide to the Reptiles of South-east Asia. New Holland Publishers 
[UK], Ltd., London. 376 pp.; Diong and Lim 1998. Raffles Bull. 
Zool. 46:345–359).

On 21 October 2012, at 1128 h, an adult (ca. 110 mm SVL) 
male Bronchocela cristatella was observed at a patch of beach 
forest, adjacent to a mangrove creek at Teluk Penyuk (1.755833°N, 
110.320278°E, ca. 56 m elev.), at the foothills of Gunung San-
tubong, Sarawak, East Malaysia (Borneo). It had gripped the 

fig. 1. Noteworthy specimens of Aspidoscelis velox (= Cnemidopho-
rus innotatus [sensu Wright op. cit.]) from Kane Co., Utah: UADZ 9168 
(adult of 87 mm SVL) with short distorted original and supernumer-
ary branches distal to bifurcation of the tail; UADZ 9176 (subadult of 
58 mm SVL) with elongated original (63 mm) and supernumerary (57 
mm) branches distal to bifurcation of the tail. During collection, the 
tail of each lizard was inadvertently broken, following which a small 
section was removed from each for DNA extraction.
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posterior 5 mm of the abdomen of a ca. 130 mm long phasmid 
(or stick insect), Lonchodes jejunus (Phasmatida, Heteronemi-
idae, Lonchodinae) in its mouth (Fig. 1). For ca. eight minutes, 
the lizard struggled to subdue the stick insect, and finally re-
leased its hold, and moved back to the shrub vegetation at the 
edge of the beach, leaving the now nearly immobile insect. Still 
and video images were taken with a Sony HDR-XR 350E camera; 
these and additional still and video images have been registered 
with the Raffles Museum of Biodiversity Research, National Uni-
versity of Singapore (ZRC [IMG] 2.176a–c).

The phasmid genus Lonchodes includes long-bodied and 
slender species of uniform thickness; females may have ante-
riorly swollen mesonotum. Bragg (2001. Phasmids of Borneo. 
Natural History Publications [Borneo] Sdn Bhd., Kota Kinabalu. 
xi + 772 pp.) listed at least five species within the genus from San-
tubong and adjacent regions of western Sarawak, of the 19 spe-
cies known from Borneo (excluding two additional species er-
roneously recorded from the island). Phasmids have earlier been 
reported in saurian diets, although chiefly of the much larger va-
ranids (e.g., Pianka 1970. West. Aust. Natural. 11:141–144; Greene 
1986. Fieldiana Zool., n.s. [31]:i–iii; 1–12), and no Asian agamids 
have been reported to consume or attempt to predate on these 
large-growing insects.

I thank Francis Seow-Choen and Chan Chew Lun for identi-
fication of the phasmid, and Kelvin K. P. Lim for the ZRC voucher 
numbers. The Sarawak Forest Department issued a research per-
mit (No. NCCD.907.4.4 Jld.7–39) and the Fundamental Research 
Grant, number FRGS/07(04)787/2010(68), Ministry of Higher 
Education supported research on the herpetofauna of Sarawak.

INDRANEIL DAS, Institute of Biodiversity and Environmental Conser-
vation, Universiti Malaysia, 94300 Kota Samarahan, Sarawak, Malaysia; e-
mail: idas@ibec.unimas.my.

CERCOSAURA SCHREIBERSII (Long-tailed Little Lizard). DE-
FENSIVE BEHAVIOR. Little is known about the natural history of 
Cercosaura schreibersii, a small gymnophthalmid lizard (Tedesco 
and Céspedez 2005. Bol. Asoc. Esp. Herpetol. 16:30–32). The few 
available data are related to taxonomic features (Cei 1993. Mus. 
Reg. Sci. Nat., Torino, Monogr. 14, 949 pp.; Doan 2003. Zool. J. 
Linn. Soc. 137:101–115; Tedesco and Cei 1999. Boll. Mus. Reg. 
Sci. Nat. 16:309–320) or reproductive mechanisms (Balestrini et 
al. 2010. Biota Neotrop. 10:131–139). Here we provide the first 

report on death-feigning behavior combined with caudal au-
totomy in this species.

On 15 July 2012 we collected two Cercosaura schreibersii spec-
imens, an adult and a juvenile, under a log in putrefaction in a 
xeric grassland at the Paraje Zapallo (27.845028°S, 57.866842°W), 
San Luis del Palmar Department, Corrientes province, Argen-
tina. The adult specimen (total length = 80.58 mm) responded 
aggressively by biting the collectors’ fingers upon initial attempt 
to lift it for examination. The lizard was put down and at which 
time it leaned backwards and began to rotate in a circular mo-
tion over its own body, causing autotomy of its tail. After this it 
placed its forelimbs stretched over the abdomen and arched its 
body and head back. It remained motionless for a couple of min-
utes, feigning death.

Caudal autotomy is a common method of antidepredatory 
behavior, reported in squamates, salamanders, and rodents (Ar-
nold 1988. In Gans and Huey [eds.], Biology of the Reptilia Vol. 
16. Defense and Life History, pp. 235–273. Alan R. Liss, New York; 
Brito et al. 2001. Herpetol. Rev. 32:43–44). But reports on caudal 
autotomy in conjunction with death feigning are scarce (Torres-
Cervantes et al. 2004. Herpetol. Rev. 35:384). In this case, the ani-
mal did not lose its tail via traditional autotomy, rather it twisted 
its own body in order to detach it.

MARIA ESTHER TEDESCO (e-mail: tikytedesco@yahoo.com.ar), 
JUAN MANUEL CÉSPEDEZ, JORGE A. CÉSPEDEZ (e-mail: cespedez@
hotmail.com), and MAXI ROMERO, Laboratorio de Herpetología, Facul-
tad de Ciencias Exactas y Naturales y Agrimensura, Universidad Nacional 
del Nordeste, Campus Universitario Corrientes, Avenida Libertad 5470, CP. 
3440, Corrientes, Argentina. 

CHALCIDES OCELLATUS (Ocellated Skink). SPIDER PREDA-
TION. The spider genus Latrodectus has a worldwide distribu-
tion, with many species recorded as having a broad diet and 
as being occasional predators of lizards and mice (Garb et al. 
2004. Mol. Phylog. Evol. 31:1127–1142; e.g., Latrodectus hasselti 
in Knoflach and Van Harten 2001. Fauna of Arabia 19:321–361; 
L. pallidus and L. revivensis in Blondheim and Werner 1989. 
Brit. Herpetol. Soc. Bull. 30:26–27); this is likely the reason for 
the presence of a vertebrate-specific toxin ( α-latrotoxin) found in 
their venom (Garb et al., op. cit.). In Europe, the diet of Latro-
dectus lilianae has been found to include the lizards: Acantho-
dactylus erythrurus, Psammodromus algirus, Psammodromus 

fig. 1. Bronchocela cristatella with the posterior end of a Lonchodes 
jejunus (Phasmatida, Heteronemiidae, Lonchodinae).

fig. 1. Female Latrodectus tredecimguttatus spider with a dead juve-
nile Chalcides ocellatus in its web; the spider’s egg sacks visible in 
upper left corner.
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hispanicus, Tarentola mauritanica (Hòdar and Sànchez-Piñero 
2002. J. Zool. Lond. 257:101–109). The only Italian species of Lat-
rodectus, L. tredecimguttatus, is reported as occasionally prey-
ing on small lizards in Romania (Duma 2006. Travaux du Mu-
séum d’Histoire Naturelle 49:75–81). Schwammer and Baurecht 
(1988. Herpetozoa 1:73–76) reported predation upon Podarcis 
melisellensis in Croatia. 

On 1 August 2011, near Maristella (Sassari province, Sardin-
ia, Italy) while inspecting some black widow spider webs under 
stones and bushes in a Mediterranean maquis for photographic 
purposes, a female L. tredecimguttatus was observed with a ju-
venile Chalcides ocellatus tiligugu entangled in its web, already 
dead. The skink clearly bore the bite of the spider on its right side 
(Fig. 1), showing necrosis of tissues around it. The prey was lo-
cated under the hunting platform as also observed for L. lilianae 
(Hòdar and Sànchez-Piñero, op. cit.) and not in the nest, where 
at least two egg sacks were present. It is possible that the reptile 
was either caught while moving under the web, or by falling in 
it from above, as the web was constructed in a corner of a rocky 
outcrop covered by sterpaglie (extensive growths of Graminace-
ae). The following day another inspection of the web confirmed 
that the spider had finished consuming its prey, leaving it on the 
ground under the web. It is possible, as proposed by Hòdar and 
Sànchez-Piñero (2002, op. cit.) for lizards, that the overlapping of 
daily activity of both skinks (diurnal) and spiders (nocturnal) in 
the first hours of the day and at sunset permits this kind of inter-
action, even more with juvenile skinks that have smaller bodies 
and better thermoregulation (considering that during summer 
months this skink’s activity is bimodal; Corti et al. 2011. Fauna 
d’Italia. XLV. Reptilia. Edizioni Calderini, Milan. 270 pp.). In the 
same area, L. tredecimguttatus has been observed preying upon 
several arthropods but never on vertebrates before (M. Colom-
bo and B. Manunza, pers. obs.); however, predation on reptiles 
could be more frequent than has been reported, as also stated by 
Hòdar and Sànchez-Piñero (2002, op. cit.). This record represents 
the first documented case of predation of a spider on a skink in 
Europe (a not-so-common kind of prey also in other parts of 
the world; McCormick and Polis 1982. Biol. Rev. Camb. Philos. 
57:29–58), and one of the few cases of predation by a spider on 
a reptile in Italy. This observation adds to the limited knowledge 
of trophic interactions between reptiles and spiders (an often 
overlooked phenomenon in food webs; McCormick and Polis, 
op. cit.) in Mediterranean environments, as C. ocellatus was al-
ready known to feed on arthropods including spiders (Corti et 
al. 2011, op. cit.).

I thank Bruno Manunza and Anna Cataldi for help dur-
ing searches in the field. I would also like to thank Cesar Ayres, 
Francesco Ballarin, David Bird, Francesco Ficetola, Iulian Gh-
erghel, Chis-Gleed-Owen, Barbara Knoflach, Bruno Manunza, 
Nicola Novarini, Stefano Scali, Benedikt Schmidt, Alessio Trotta, 
and Leonardo Vignoli for sharing useful references and personal 
observations.

MARCO COLOMBO, via Biancardi 17, 21052 – Busto Arsizio (Varese), 
Italy; e-mail: oryctes@libero.it.

COPEOGLOSSUM NIGROPUNCTATUM. ENDOPARASITES. 
Copeoglossum nigropunctatum occurs in parts of Brazil, French 
Guiana, Guyana, Venezuela, Isla Margarita, Trinidad, Tobago, 
Suriname, Bolivia, Peru, and Ecuador (Uetz [ed.] 2012. The Rep-
tile Database. http:www.reptile-database.org. Accessed 1 No-
vember 2012). It is the most common skink in Amazonia (Avila-
Pires 1995. Zoolog. Verh. Leiden 299:1–706). There are previous 

reports of nematodes in C. nigropunctatum (previously Mabuya 
nigropunctata) from Brazil, Oochoristica travassosi, Oswaldo-
cruzia sp., Physaloptera lutzi, Physaloptera retusa (Avila and da 
Silva, 2011. Comp. Parasitol. 78:129–139), Oochoristica sp. (Avila 
et al. 2011. Comp. Parasitol. 78:120–128), Physalopteroidea ve-
nancioi (de Albuquerque et al. 2012. Comp. Parasitol. 79:64–67) 
and Peru, Oswaldocruzia brasiliensis, Parapharyngodon sclera-
tus, Piratuboides zeae (McAllister et al. 2010. J. Parasitol. 96:444–
447). The purpose of this note is to add to the helminth list of C. 
nigropunctatum.

A sample of 15 C. nigropunctatum (mean SVL = 83.3 mm ± 
7.9 SD, range = 62–93 mm) collected in Pará State, Brazil in 1995 
and 2004, and deposited in the herpetology collection of the Sam 
Noble Museum (OMNH), Norman Oklahoma, USA as (OMNH 
36828–36842, 41807–41811) was examined. Lizards were fixed in 
10% formalin and stored in 70% ethanol. The stomachs had pre-
viously been removed and were not available for examination. 
The intestines were removed, opened, and the contents exam-
ined under a dissecting microscope. Nematodes were found in 
the small intestines, prevalence, number infected/number ex-
amined × 100 = 73%, mean intensity, mean number helminths 
= 3.8 ± 2.1 SD, range = 1–7. They were cleared in a drop of lac-
tophenol on a microscope slide, cover slipped, studied under 
a compound microscope and identified as Oswaldocruzia vitti. 
Voucher nematodes were deposited in the United States Nation-
al Parasite Collection (USNPC), Beltsville Maryland as USNPC 
106130.

We have assigned our specimens to Oswaldocruzia vitti be-
cause the spicule blade terminates in three bifurcated processes; 
the spicule blade of O. brasileinsis is spatulate. Oswaldocruzia 
vitti was originally described from Cercosaura eigenmanni (Bra-
zil) and C. oshaughnessyi (Brazil, Ecuador) (Bursey et al. 2004. 
J. Parasitol. 90:140–145). It was also found in Alopoglossus an-
gulatus (Brazil, Ecuador) and A. atriventris (Brazil) (Goldberg 
et al. 2007. Herpetol. J. 17:269–272), Anolis punctatus (Brazil, 
Ecuador) (Goldberg et al. 2006. Amphibia-Reptilia 27:575-579), 
Anolis fuscoauratus (Brazil, Ecuador) (Goldberg et al. 2006. Phyl-
lomedusa 5:83-86), Arthrosaura reticulata (Ecuador) (Goldberg 
et al. 2010. Herpetol. Rev. 41:349-350), Cercosaura eigenmanni 
(Peru) (Bursey et al. 2005. Comp. Parasitol. 72:50-68), Plica plica 
and P. umbra (Brazil) (Goldberg et al. 2009. Herpetol. J.19:49-52). 
Copeoglossum nigropunctatum represents a new host record for 
Oswaldocruzia vitti.

We thank Jessa L. Watters (OMNH) for facilitating the loan.
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, USA (e-mail: cxb13@psu.
edu); LAURIE J. VITT, University of Oklahoma, Department of Zoology, 
Norman, Oklahoma 73072, USA (e-mail: vitt@ou.edu); JEANETTE ARRE-
OLA, Department of Biology, Whittier College, Whittier, California 90608, 
USA (e-mail: jarreola@poets.whittier.edu).

CTENOSAURA HEMILOPHA (Baja California Spiny-tailed Igua-
na). DISPERSAL PHENOMENON. Ctenosaura hemilopha is en-
demic to Baja California Sur, Mexico, including Cerralvo Island 
located in the Sea of Cortez east of La Paz (Grismer 2002. Amphib-
ians and Reptiles of Baja California including its Pacific Islands 
and the Islands in the Sea of Cortés. University of California Press, 
Berkeley. 409 pp.; Stebbins 2003. A Field Guide to Western Reptiles 
and Amphibians, 3rd ed. Houghton Mifflin Co., New York. 560 pp.). 
This large lizard occurs in arid, sub-tropical scrub habitats where 
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most rainfall occurs during late-summer tropical storms. The iso-
lated occurrence of this iguana on the Baja California peninsula 
presumably results from dispersal over land originating from the 
Mexican mainland (Smith 1972. Great Basin Nat. 32:104–111) or 
from human introductions (Stebbins 2003, op. cit.). Here we de-
scribe a rare observation of a long distance dispersal phenom-
enon and natural mechanism for dispersal over water.

On 28 September 2012 tropical storm Norman moved north-
erly over the Sea of Cortez with reports of heavy rain and flooding 
in La Paz and other coastal towns. While boating on 2 October 
in the Sea of Cortez between La Paz and Cerralvo Island we ob-
served extensive debris carried by coastal floodwaters and wind. 
Tree trunks, large branches, and smaller woody debris were ob-
served. The debris field appeared to be moving from the La Paz 
area toward Cerralvo Island and the open waters of the Sea of 
Cortez. On the same day an adult Ctenosaura hemilopha was 
found floating on driftwood between La Paz and the northern tip 
of Cerralvo Island (Fig. 1). The lizard was approximately 7 km W 
of the island and 40 km E of La Paz (24 km E of the nearest shore). 
The driftwood log was approximately 90 cm in length and the 
size of the iguana was estimated at 22 cm SVL. The iguana was 
captured and appeared to be in good health. It was later released 
in the village of La Ventana, south of La Paz, Baja California Sur.

Evidently the stranded iguana, caught in flood waters, floated 
on debris for 24–40 km or more from the La Paz area and for a 
period of up to four days (i.e., from the time the storm began 
to the time observed in open water). It is plausible that this liz-
ard could have continued to drift at a rate of 5–10 km/day and 
reached Cerralvo Island within 1–2 days. Our observation docu-
ments a natural dispersal event rarely seen, and indicates that 
peninsular individuals of this species may still be colonizing the 
island today.

We thank Pangaro Yoni, La Ventana, Baja California Sur, Mexico.
DAVID G. COOK, Sonoma County Water Agency, 404 Aviation Blvd, 

Santa Rosa, California 95403, USA (e-mail: dcook@scwa.ca.gov); DENNIS 
HAUSSLER, 1666 Maryland Street, Redwood City, California 94061, USA. 

CTENOSAURA SIMILIS (Gray’s Spiny-tailed Iguana). NON-
NATIVE DIET. Ctenosaura similis is native to Central America, 
occurring from Mexico through to Panama (Traveset 1990. Am. 
Midl. Nat. 123:402–404), and has been introduced to several Car-
ibbean islands, and Florida, USA (Kraus 2009. Alien Reptiles and 
Amphibians: A Scientific Compendium and Analysis. Springer, 
[Dordrecht, Netherlands], 563 pp.; Krysko et al. 2003. Florida Sci. 
66:74-79). This species exhibits an ontogenetic diet shift, where 
juveniles are primarily carnivorous and adults are primarily her-
bivorous (Hirth 1963. Ecology 44:613–615; Krysko et al. 2009. 

Florida Sci. 72:48–58; Rand et al. 1990. J. Herpetol. 24:211–214). 
Diet has been documented for some introduced populations 
in southern Florida, particularly those on Gasparilla Island, 
Charlotte and Lee counties, and Key Biscayne, Miami-Dade Co. 
(Krysko et al. 2009, op. cit., Krysko et al. 2010. Herpetol. Cons. 
Biol. 5:132–142). Herein, we augment previously documented 
diet of C. similis on Key Biscayne. 

On 14 September 2012 between 1205–1220 h, a single adult 
female Ctenosaura similis was observed in beach coastal habi-
tat feeding on flowers of the native Baybean, Canavalia rosea 
(Fabaceae), at Crandon Park, Key Biscayne (25.706°N, 80.153°W, 
WGS84; elev. <1 m). The iguana periodically foraged through a 
large area (ca. 20 m x 20 m) of Baybean and ate 21 individual 
flowers; no other parts of the plant were eaten. This is the first 
documentation of C. similis consuming Canavalia rosea (Krysko 
et al. 2009, op. cit.; Krysko et al. 2010, op. cit.). Florida currently 
has the largest number of non-native herpetofaunal species in 
the world, and the impact of native/non-native interactions on 
ecosystem functioning remain poorly understood (Krysko et al. 
2011. Zootaxa 3028:1–64). The potential impacts of this feeding 
behavior on local plant survivability are not known and should 
be considered important in future monitoring. No sympatric 
reptile species were observed throughout the duration of the 
feeding behavior. 

JAMES T. STROUD, Department of Biological Sciences, Florida Inter-
national University, 11200 SW 8th St, Miami, Florida 33199, USA (e-mail: 
JamesTStroud@gmail.com); KENNETH L. KRYSKO, Division of Herpetolo-
gy, Florida Museum of Natural History, Dickinson Hall, University of Florida, 
Gainesville, Florida 32611, USA (e-mail: kenneyk@flmnh.ufl.edu).

DIPSOSAURUS DORSALIS (Desert Iguana). REPRODUCTION 
BAJA CALIFORNIA SUR. Dipsosaurus dorsalis ranges from 
southern Nevada to the tip of Baja California (Stebbins 2003. A 
Field Guide to Western Reptiles and Amphibians. Houghton Mif-
flin Co., Boston, Massachusetts. 533 pp.). Detailed information 
on D. dorsalis reproduction in southern California was reported 
by Mayhew (1971. Herpetologica 27:57–77). Previous informa-
tion on reproduction of D. dorsalis in Baja California Sur was 
reported by Asplund (1967. Amer. Midl. Nat. 77:462–475) and 
Grismer (2002. Amphibians and Reptiles of Baja California In-
cluding its Pacific Islands and the Islands in the Sea of Cortés. 
Univ. Calif. Press, Berkeley. 399 pp.). The purpose of this note is 

fig. 1. Ctenosaura hemilopha drifting on log in the Sea of Cortez, 
Mexico.

fig. 1. Ctenosaura similis eating Canavalia rosea flowers at Crandon 
Park beach.
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to report additional information on reproduction of D. dorsalis 
from Baja California Sur.

A sample of 51 D. dorsalis collected from 1949 to 1978 at the 
southern tip of Baja California Sur, Mexico (between 24.1666°N, 
110.3000°W and 22.8800°N, 109.9000°W), consisting of 27 adult 
males (mean SVL = 119.1 mm ± 8.3 SD, range = 105–134 mm), 14 
adult females (mean SVL = 107.0 mm ± 10.8 SD, range = 93–127 
mm), 8 subadult males (mean SVL = 93.1 mm ± 6.3 SD, range 
= 80–98 mm), 2 subadult females (mean SVL = 89.0 mm ± 0.71 
SD, range = 88–89 mm) was examined from the herpetology col-
lection of the Natural History Museum of Los Angeles County 
(LACM), Los Angeles, California, USA; LACM 17133–17136, 
17138, 17154–17156, 17159, 17161, 17163–17167, 17173–17175, 
17180–17191, 17193–17196, 17199–17201, 17204, 17205, 17207, 
127939, 127940, 127943, 127946–127950, 127952, 127955, 127956. 

A small incision was made in the lower part of the abdomen 
and the left gonad was removed for histological examination. 
Gonads were embedded in paraffin, sections were cut at 5µm, 
and stained with Harris hematoxylin followed by eosin counter-
stain. Oviductal eggs were counted. Histology slides were depos-
ited in LACM. 

Four stages were noted in the testicular cycle (Table1): 1) 
regressed, seminiferous tubules contain mainly spermatogonia 
and Sertoli cells; 2) recrudescence, proliferation of germ cells for 
the next period of spermiogenesis is in progress, primary sper-
matocytes predominate; 3) spermiogenesis, lumina of seminif-
erous tubules lined by clusters of sperm or metamorphosing 
spermatids; 4) late spermiogenesis, only a few rows of germi-
nal cells remain, fewer sperm present in comparison to stage 
3. Spermiogenesis occurred in May and concluded in July. Re-
crudescence was underway in July and August. The smallest re-
productively active male (LACM 127940) (undergoing spermio-
genesis), measured 106 mm SVL and was collected in May 1978. 
This is smaller than the minimum size (115 mm SVL) reported 
by Mayhew (1971, op. cit.) for reproductively active D. dorsalis 
males in California.

Three stages were noted in the ovarian cycle (Table 2): 1) qui-
escent, no yolk deposition; 2) early yolk deposition, basophilic 
vitellogenic granules are present; 3) oviductal eggs are present. 
Early yolk deposition occurs in May. Ovarian activity concludes 

by August. One July female (LACM 17201) contained six oviduc-
tal eggs. The smallest reproductively female (LACM 127946) ex-
hibited early yolk deposition, measured 93 mm SVL and was col-
lected in May 1978. This is smaller than the minimum size (110 
mm SVL) reported by Mayhew (1971, op. cit.) for reproductively 
active D. dorsalis females in California.

My findings support Asplund (1967, op. cit.) who reported 
reproduction in D. dorsalis had ceased in August in the Cape Re-
gion of Baja California Sur. It appears the reproductive cycles of 
D. dorsalis are in synchrony in both California (Mayhew 1971, op. 
cit.) and Baja California Sur. 

I thank Greg Pauley (LACM) for permission to examine D. 
dorsalis.

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

GEKKO JAPONICUS (Japanese Gecko). SAP FEEDING. Gekko 
japonicus is a small gecko (up to 73 mm SVL) occurring in Japan 
(Ota and Tanaka 1996. The Encyclopaedia of Animals in Japan 
5, Amphibians, Reptiles, Chondrichthyes. Heibonsha, Tokyo, Ja-
pan. 69 pp.). On the basis of anecdotal information, this species 
is believed to inhabit urban areas almost entirely (Ota and Tana-
ka 1996, op. cit.). Gekko japonicus gathers around artificial lights 
on buildings and other anthropogenic structures at night to for-
age on insects that are attracted by the lights, such as moths, leaf 
beetles, and mayflies (Ota and Tanaka 1996, op. cit.; Werner et 
al. 1997. Asiatic Herpetol. Res. 7:153 –165). Ota and Tanaka (1996, 
op. cit.) suggested coastal rocky areas and forests as the original 
habitats of G. japonicus. No ecological studies have shown the 
foraging behavior of G. japonicus in its natural habitat. Here, we 
report sap-feeding behavior by G. japonicus in a dark forest.

Our field survey was conducted in the coppice areas at 
the Kitashirakawa Experimental Station of the Field Science 
Education and Research Center, Kyoto University (35.0325°N, 
135.7855°E, datum WGS84; 67 m elev.) and Yoshidayama Moun-
tain (35.0227°N, 135.7838°E to 35.0286°N,  135.7886°E; 74 –110 m 
elev.), Kyoto, Japan. We observed geckos licking the sap of the 
Japanese Willowleaf Oak (Quercus salicina) in the Kitashirakawa 
Experimental Station on 10 days in July and August 2010. On Yo-
shidayama Mountain, similar behaviors were observed by the 
geckos on Sawtooth Oak (Quercus acutissima) on 9 July 2010, 15 
and 29 June 2012. During these surveys, we observed 14 G. japon-
icus individuals licking sap from trees. They usually did not move 
on the tree trunk or branches for several minutes and licked a 
small patch of tree sap. During the 2-min detailed observation 
on 29 June 2012, the gecko consumed sap for 19 sec by licking 
it 14 times. On one occasion (9 July 2010), we observed a G. ja-
ponicus consume a moth that was attracted by the sap from the 
Sawtooth Oak on Yoshidayama Mountain. After 1 min of tree-sap 
feeding by the gecko, a moth (Catocalinae) flew to the sap site 
of the tree trunk near the gecko. The gecko stopped licking the 
sap and captured the moth. Because we observed many moths 
and beetles attracted by the tree sap at night, we assumed that 
geckos might use the patch of tree sap as a sit-and-wait location 
to forage for insects attracted to the tree sap. However, further 
observations are required to evaluate the relative importance of 
sap feeding of G. japonicus in forest habitats. 

To our knowledge, this is the first study to show a Gekko spe-
cies using tree sap as a resource for direct ingestion of the sap and 
foraging for insect prey. However, in several species of lizards, 
it is considered that tree sap could be a valuable food resource 

tABle 1. Monthly stages in the testicular cycle of 27 Dipsosaurus dor-
salis from Baja California Sur, Mexico.

Month N Regressed Recrudescence Spermiogenesis Late 
                                             Spermiogenesis

May 9 0 0 9  0

June 1 1 0 0  0

July 9 2 4 1  2

August 8 1 7 0  0

tABle 2. Monthly stages in the ovarian cycle of 14 Dipsosaurus dorsa-
lis from Baja California Sur, Mexico. 

Month N Quiescent Early yolk Oviductal 
   deposition eggs

May 3 0 3 0

July 5 4 0 1

August 6 6 0 0
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because of the high concentration of sugars and nutrients (Greer 
1989. The Biology and Evolution of Australian Lizards. Surrey 
Beatty and Sons, Chipping Norton, Sydney, Australia. 264 pp.). 
Therefore, tree sap consumption by Gekko species may be more 
widespread than was previously considered, especially in several 
congeners that inhabit forest areas (e.g., Aowphol et al. 2006. 
Amphibia-Reptilia 27:491–503).

SYOICHI MURAI, Department of Zoology, Faculty of Science, Kyoto 
University, Sakyo, Kyoto 606-8502, Japan (e-mail: ra25347@dj8.so-net.
ne.jp); TEPPEI JONO (e-mail: mjusinondo@gmail.com) and YOSHIHITO 
HONGO, Department of Zoology, Graduate School of Science, Kyoto Uni-
versity, Sakyo, Kyoto 606-8502, Japan (e-mail: yhr08170@pl.ritsumei.ac.jp).

HELODERMA HORRIDUM CHARLESBOGERTI (Guatemalan 
Beaded Lizard). WILD REPRODUCTIVE ECOLOGY. Heloderma 
horridum charlesbogerti is an endangered venomous lizard en-
demic to the seasonally dry tropical forests of Motagua Valley 
in eastern Guatemala (Campbell and Vannini 1988. J. Herpetol. 
22:457–468). 

We conducted a four-year radio-tracking study from July 
2004 to September 2008 to determine the ecology and behavior 
of this species. Lizards were fitted with a radio transmitter (CHP-
5P by Telonics, Mesa, Arizona, USA) and tracked using an ATS 
FieldMaster FM100 Receptor. The transmitters were attached 
within the second and third tail ring of each lizard (approximate-
ly 20 mm posterior to the vent), and to improve the security of 
the transmitters, they were fixed using duct tape (Truper, USA), 
with care taken not to obstruct the cloaca. Each individual was 
also marked with PIT-tags (AVID microchips, Los Angeles, Cali-
fornia, USA) inserted at the level of the right forelimb. 

One of the radiotracked females (No. 094.519.273) was gravid 
at the beginning of November 2006. This was verified by detect-
ing egg masses in her belly by direct ventral palpation. During 
the second week of November 2006 this female entered a bur-
row probably made by an armadillo (Dasypus novemcinctus), in 
which she remained for 12 days at a depth of 2.5 m. After this 
time, the female emerged notably thinner (late November 2006) 
and a tactile exam revealed that eggs has been laid inside this 
burrow. Five months later (early April 2007) marks on the en-
trance of the burrow indicated that juveniles had left this under-
ground retreat. Internal inspection of the burrow revealed four 
hatched egg shell remains.

The nest described above was monitored with data log-
gers. Simultaneous data of relative humidity (%), temperature 
(°C), and dew point (°C) were recorded at a depth of 1 m in the 

underground shelter of female No. 094.519.273 nest. This was 
made using EL-USB-2 preprogrammed Lascar® data loggers. 
The data storage time was settled to record every 5 min. Means 
are given ± 1 SD.

The incubation period of this nest was 149 days. The aver-
age incubation temperature was 26.36 ± 1.09°C, average relative 
humidity was 82.16 ± 9.76%, and average dew point temperature 
was 22.97 ± 2.38°C. These data were taken from 24 November 
2006 to 21 April 2007.

The temperature range inside the nest was between 23–29°C. 
The relative humidity ranged from 58.5% to 95%, with the low-
est percentages occurring near the end of the incubation period. 
The dew point temperature varied from 16.8 to 27.6°C. There 
were no differences between the nest temperature and the dew 
point temperature inside the shelter during the first four months 
of incubation. This implies that for successful incubation the 
eggs of this species require a humidified or nearly saturated en-
vironment, but with no direct contact with water.

The incubation time of a monitored nest (149 days) agrees 
with previous reports on captive incubations of eggs of H. h. 
charlesbogerti at San Diego Zoo, which varied between 145 to 
164 days (Owens 2006. Iguana 13:212–215). These incubation 
periods are much less than those reported in captivity for oth-
er subspecies of H. horridum which vary from 201 to 215 days 
(Beck 2005. Biology of Gila Monsters and Beaded Lizards. Univ. 
California Press, Los Angeles. 211 pp.). The microclimate data of 
the nest monitored and presented in this note are the first ob-
servation and microclimate data gathering of a wild nest of any 
Heloderma species in nature (Beck 1990. J. Herpetol. 24:54–68; 
Beck 2005, op. cit.; Beck and Jennings 2003. Herpetol. Monogr. 
17:111–129; Beck and Lowe 1991. J. Herpetol. 25:395–406; Camp-
bell and Vannini, op. cit.; Jones 1983. Herpetologica 39:247–253). 
The data reported here will be of great relevance for further cap-
tive breeding programs on this endangered species, as captive 
incubation in H. h. charlesbogerti has been reported to be prob-
lematic (Owens, op. cit.).

Fieldwork was conducted under CONAP scientific research 
permits. Funding was provided by grants from Zoo Atlanta, IRCF, 
Eli Lilly Co., Disney Worldwide Conservation Fund, San Diego 
Zoo, Oklahoma City Zoo, Idea Wild, and The Nature Conservan-
cy. This work was part of a Master’s thesis of D. Ariano-Sánchez 
at Universidad de Costa Rica. Field assistance was provided by 
Erick Lopez, Cristian Beza, and Pablo Salazar. 

DANIEL ARIANO-SÁNCHEZ, Universidad del Valle de Guatemala, 18 
avenida 11-95 zona 15 Vista Hermosa III, ciudad Guatemala, 01015, Gua-
temmala (e-mail: dariano@uvg.edu.gt); GILBERTO SALAZAR, Asociación 
Zootropic, 12 calle 1-25 zona 1, ciudad Guatemala, Guatemala. 

LEPOSOMA PARIETALE. ENDOPARASITES. Leposoma parietale 
is known from the Amazonian slopes of the Andes in southeast-
ern Colombia, eastern Ecuador and northeastern Peru where it 
inhabits leaflitter (Avila-Pires. 1995. Lizards of Brazilian Ama-
zonia [Reptilia: Squamata]. Zoologische Verhandelingen 299:1–
706). We know of no reports of helminths for L. parietale. The 
purpose of this note is to establish the initial helminth list for 
this gymnophthalmid lizard.

Eleven L. parietale (mean SVL = 32.3 mm ± 3.1 SD, range = 27–
35 mm) from the herpetology collection of the Sam Noble Mu-
seum (OMNH, The University of Oklahoma, Norman, USA) were 
examined for helminths, all from Ecuador, including specimens 
from Napo Province, Jatun Sacha (OMNH 36379; 0.98333°S, 
77.81667°W, WGS 84; elev. 400 m) collected in April 1989, and 

fig. 1. Microclimatic parameters of the incubation period of a nest of 
Heloderma horridum charlesbogerti in the wild monitored from 24 
November 2006 to 21 April 2007.
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from Sucumbios Province, Reserva Faunistica Cuyabeno, Es-
tación Biología da Universidad Católica (Quito) (OMNH 36456–
36467; 0°S, 76.11667°W, WGS 84; elev. 260 m), collected in Febru-
ary, March, and April 1994. The stomachs had been previously 
removed and were not available for examination. The small and 
large intestines were removed, opened, and examined under a 
dissecting microscope. Cestodes were regressively stained in 
hematoxylin, mounted in balsam on a microscope slide, cover 
slipped, and studied under a compound microscope as a whol-
emount. Nematodes were removed, placed separately on micro-
scope slides, cleared in a drop of lactophenol, cover slipped, and 
studied under a compound microscope. One species of Cestoda, 
Tejidotaenia appendiculata (N = 3) was found in the small in-
testine of OMNH 36379. Two species of Nematoda were found, 
including Cosmocerca vrcibradici in the large intestine of OMNH 
36464 (N = 2) and OMNH 36467 (N = 1) and Oswaldocruzia vitti 
(1 each) in the large intestine of OMNH 36459 and 36460. Preva-
lence, number infected/number examined × 100 = 9.0% for T. 
appendiculata, 18.1% for both C. vrcibradici and O. vitti. Mean 
infection intensity (mean number infected individuals) was 1.50 
± 0.71, range: 1–2 for C. vrcibradici. Helminths were deposited in 
the United States National Parasite Collection (USNPC), Belts-
ville, Maryland, USA as Tejidotaenia appendiculata (USNPC 
106354), Cosmocerca vrcibradici (USNPC 106355), and Oswaldo-
cruzia vitti (USNPC 106356).

 Tejidotaenia appendiculata (originally Proteocephalus ap-
pendiculatus from Tupinambis nigropunctatus [currently T. te-
guixin] collected in Surinam) was redescribed from the same 
host collected in Brazil (Rego and de Chambrier 2000. Mem. 
Inst. Oswaldo Cruz 95:161–165). Leposoma parietale represents 
the second reported host for T. appendicualta; Ecuador is a new 
locality record. Cosmocerca vrcibradici was described from the 
gymnopthalmid Prionodactylus eigenmanni (currently Cerco-
saura eigenmanni) from Rondônia State, Brazil (Bursey and 
Goldberg 2004. J. Parasitol. 90:140–145). Other hosts are in Gold-
berg et al. (2010. Herpetol. Rev. 41:495–496). Oswaldocruzia vitti 
was described from P. eigenmanni from Amazonas State, Brazil 
by Bursey and Goldberg (op. cit.); a host list is in Goldberg et al. 
(2013. Herpetol. Rev. 44, in press). Tejidotaenia appendiculata, 
Cosmocerca vrcibradici and Oswaldocruzia vitti comprise the 
initial parasite list for L. parietale.

We thank Jessa L. Watters (OMNH) for facilitating the loan.
STEPHEN R. GOLDBERG, Department of Biology, Whittier Col-

lege, Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); 
CHARLES R. BURSEY, Department of Biology, Pennsylvania State Univer-
sity, Shenango Campus, Sharon, Pennsylvania 16146, USA (e-mail: cxb13@
psu.edu); LAURIE J. VITT, University of Oklahoma, Sam Noble Museum 
and Department of Biology, Norman, Oklahoma 73072, USA (e-mail: vitt@
ou.edu); JEANETTE ARREOLA, Department of Biology, Whittier College, 
Whittier, California 90608, USA (e-mail: jarreola@poets.whittier.edu).

LEPOSOMA PERCARINATUM (Muller’s Tegu). ENDOPARA-
SITES. Leposoma percarinatum is known from northern South 
America east of the Andes where it inhabits leaflitter, frequently 
close to water (Avila-Pires. 1995. Lizards of Brazilian Amazonia 
(Reptilia: Squamata). Zoologische Verhandelingen 299:1–706). 
We know of no reports of helminths for L. percarinatum. The 
purpose of this note is to establish the initial helminth list for L. 
percarinatum.

Twelve L. percarinatum females (mean SVL = 29.2 mm ± 
5.1 SD, range = 23–37 mm) were examined for helminths from 
the herpetology collection of the Sam Noble Museum (OMNH, 

The University of Oklahoma, Norman, USA) collected July 1993 
(OMNH 36344–36355) in Roraima State, Brazil, 7.0 km E Rio Aja-
rani (1.55000°S, 61.26666°W, WGS 84; elev. 66 m). The stomachs 
had been previously removed and were not available for ex-
amination. The small and large intestine were removed, opened 
and examined under a dissecting microscope. The only nema-
tode found was from the small intestine of OMNH 36355. It was 
placed on a microscope slide, cleared in a drop of lactophenol, 
cover slipped and studied under a compound microscope. It 
was identified as an adult female Oswaldocruzia vitti. Preva-
lence (number infected/number examined × 100 = 8.3%). The 
helminth was deposited in the United States National Parasite 
Collection (USNPC), Beltsville, Maryland, USA as Oswaldocruzia 
vitti (USNPC 106357). 

Oswaldocruzia vitti was described from Prionodactylus ei-
genmanni (currently Cercosaura eigenmanni) from Amazo-
nas Province, Brazil by Bursey and Goldberg (2004. J. Parasitol. 
90:140–145). A host list is in Goldberg et al. (2013. Herpetol. Rev. 
44 in press). Leposoma percarinatum represents a new host re-
cord for O. vitti.

We thank Jessa L. Watters (OMNH) for facilitating the loan.
STEPHEN R. GOLDBERG, Department of Biology, Whittier Col-

lege, Whittier, California 90608, USA (e-mail: sgoldsberg@whittier.edu); 
CHARLES R. BURSEY, Department of Biology, Pennsylvania State Univer-
sity, Shenango Campus, Sharon, Pennsylvania 16146, USA (e-mail: cxb13@
psu.edu); LAURIE J. VITT, University of Oklahoma, Sam Noble Museum 
and Department of Biology, Norman, Oklahoma 73072, USA (e-mail: vitt@
ou.edu); JEANETTE ARREOLA, Department of Biology, Whittier College, 
Whittier, California 90608, USA (e-mail: jarreola@poets.whittier.edu).

LEPOSTERNON SP. PREDATION. During the analysis of stom-
ach contents of a young female Crab-eating Fox (Cerdocyon 
thous) in the Laboratório de Ecologia of the Universidade Vei-
ga de Almeida, Rio de Janeiro, Brazil, we collected body parts 
of an unidentified species of Leposternon sp. The specimen of 
C. thous was a road kill, collected on 2 December 2009, on the 
BR-040 highway, at km number 97 (22.583°S, 43.260°W; datum 
SAD 69), in the locality of Xerém, Duque de Caxias, Rio de Ja-
neiro state, Brazil. The Crab-eating Fox is a medium-sized canid 
that is widely distributed in Brazil (Reis et al. 2011. Mamíferos 
do Brasil. 2ª edição. Londrina. 442 pp.), which has an omnivo-
rous diet, including plants (fruits), small mammals, arthropods, 
fishes, anurans, birds, carrion, and reptiles (turtle eggs, lizards, 
and snakes) having been reported in the literature (Bueno and 
Motta-Júnior 2004. Rev. Chil. Hist. Nat. 77:5–14; Gatti et al. 2006. 
Jour. Trop. Ecol. 22:227–230; Gomes et al. 2012. Herpetol. Notes 
5:463–466; Juarez and Marinho-Filho 2002. J. Mammal. 83:925–
933; Reis et al. 2011, op. cit; Rocha et al. 2004. Rev. Bras. Zool. 
21:871–876; Uchoa et al. 2004. Cad. Biodiv. 4:67–74; Pedó et al. 
2006. Rev. Bras. Zool. 23:637–641; Vieira and Port 2007. J. Zool. 
272:57–63). Prior to the report presented here, reptiles reported 
in the diet of this wild canid are the lizards Brasiliscincus agi-
lis, Ameivula littoralis, Ameiva ameiva, Vanzosaura rubricauda, 
Tropidurus sp., Anolis sp., Mabuya sp., and Ameiva sp.; and the 
snakes Typhlops brongersmianus and Bothropoides jararaca 
(Gatti et al., op. cit.; Gomes et al. 2012, op. cit. Juarez and Marin-
ho-Filho, op. cit.; Raíces and Bergallo, 2010. Neotrop. Biol. Con-
serv. 5:24–30; Rocha et al., op. cit.; Rocha et al. 2008. Rev. Bras. 
Zool. 25:594–600). 
 The head of Leposternon species are characterized by the 
presence of the rostral and nasals fused into a single shield, and 
by having nostrils with the openings on the ventral surface of the 
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snout (Perez and Ribeiro 2008. Check List 4:291–294; Peters and 
Orejas-Miranda 1970. Catalogue of Neotropical Squamata Part I. 
Snakes. U.S. Nat. Mus. Bull. 347 pp.), which was observed in the 
head of the specimen of the current study. Leposternon species 
are differentiated from each other by the size and position of the 
azygous, by the size of the pectoral shields, and the number of 
rows of postpectoral shields (Barros Filho and Valverde 1996. Si-
tientibus 14:57–68; Perez and Ribeiro, op. cit.; Peters and Orejas-
Miranda, op. cit.). According to Perez and Ribeiro (op. cit.) and 
Rocha et al. (2004. Publ. Avul. Mus. Nac. 104:3–23), Leposternon 
is represented by four species in the Rio de Janeiro state: L. infra-
orbitale, L. microcephalum, L. scutigerum, and L. wuchereri. In 
the current study, it was not possible to identify the Leposternon 
species because of missing body parts. Therefore, the present 
study is the first report of a Leposternon sp. as a food item in the 
diet of Crab-eating Fox from Brazil.

CECÍLIA BUENO (e-mail: cecília.bueno@pobox.com), LUCIANA BAR-
RETO (e-mail: lucianabarreto18@yahoo.com.br), Laboratório de Ecologia. 
Universidade Veiga de Almeida. Rua Ibituruna 108, Maracanã Rio de Janei-
ro, RJ – Brazil; IARA ALVES NOVELLI, Centro Universitário de Lavras, Rua 
Padre José Poggel, 506, Centenário, CEP37200-000, Lavras, Minas Gerais, 
Brazil (e-mail: iaranovelli27@gmail.com).

PHRYNOSOMA CORNUTUM (Texas Horned Lizard). PREDA-
TION. Despite the Texas Horned Lizard’s large protective horns 
and spiny scales, some species of snakes are able to successfully 
consume them. Common snake predators of Phrynosoma cor-
nutum include Coachwhips and Sonoran Whipsnakes (Masti-
cophis flagellum and M. bilineatus) and Western Diamondback 
Rattlesnakes (Crotalus atrox) (Sherbrooke 2003. Introduction to 
Horned Lizards of North America. Univ. California Press. Berke-
ley, California. 177 pp.; Sherbrooke et al. 2012. Herpetol. Rev. 
40:386–391). Here I report on another successful serpent preda-
tor on P. cornutum, the Broad-banded Copperhead (Agkistrodon 
contortrix laticinctus). 

A female P. cornutum was recently discovered in the stom-
ach of an A. c. laticinctus during a radio telemetry study. The 
captive-hatched, three-year-old P. cornutum was released on a 
private site in Parker Co., Texas, USA, on 08 September 2011 as 
part of a reintroduction project and had been tracked using ra-
dio telemetry for eight months. She was outfitted with a radio 
transmitter glued to her back and was last sighted near the edge 
of an oak motte on 2 May 2012. Six days later on 8 May 2012, a 
weak radio signal led to an A. c. laticinctus coiled under a tangle 
of bramble within the oak motte. The snake was captured and 
radiographed (Fig. 1). The radiograph confirmed suspicions that 
the horned lizard had been consumed. The transmitter was later 
passed safely through the snake’s digestive system on 30 May 

2012. The P. cornutum weighed approximately 46 g prior to being 
consumed and the A. c. laticinctus measured 69.2 cm total length 
and weighed 136.1 g after the horned lizard was digested and the 
transmitter was expelled. 

These observations were made while conducting research 
with permission of the Texas Parks and Wildlife Department and 
the private landowners. Assistance with the radiograph was pro-
vided by the Fort Worth Zoo veterinary staff and financial sup-
port for the radio telemetry work was granted through the Fort 
Worth and Phoenix Zoos. I thank all, including the FWZ herpe-
tology staff, for their continued support of this project. 

DIANE M. BARBER, Fort Worth Zoo, 1989 Colonial Parkway, Fort 
Worth, Texas 76110, USA; e-mail: dbarber@fortworthzoo.org.

PHRYNOSOMA CORNUTUM (Texas Horned Lizard). NOCTUR-
NAL ACTIVITY. On 20 May 2009, two of us (RALR and HG) ob-
served copulation in Phrynosoma cornutum (SVL 93 mm, male; 
73 mm, female) at 2130 h during a full moon in desert thorn-
scrub habitat in the Bolsón of Mapimí, Chihuahua, Mexico 
(26.843360°N, 103.860004°W, 1115 m elev.). This behavior was 
observed at a distance of 4 m from the lizards. After the copu-
lation ended, we collected data on body temperature for both 
individuals using a digital thermometer (29.1°C, male; 31.2°C, 
female). We also recorded substrate temperature (29.1°C) at the 
exact point of observation and air temperature (23.6°C) at 1 cm 
above the substrate where the lizards were found. That day, sun-
set had occurred at 1937 h and the temperatures recorded at the 
nearest weather station (25.53°N, 103.45°W; 1124 m elev.) were 
on average 24.4°C, maximum 33.5°C, and minimum 19°C.

According to Huey (1982. In Gans and Pough [eds.], Biology 
of the Reptilia, Vol. 12, Physiology C, pp. 25–91. Academic Press, 
New York) some diurnal reptiles voluntarily select relatively low 
T

b
 after sunset (e.g., Gopherus agassizii, Gambelia wislizenii; 

see also Martínez-Méndez et al. 2013. Herpetol. Rev. 44:148 
for Sceloporus clarkii), which may prolong potential foraging 
time by reducing the animals’ dependence on solar radiation 
for activity. Furthermore, previous studies (Dunham 1993. In 
Kareiva et al. [eds.], Biotic Interactions and Global Change, pp. 
95–119. Sinauer Associates, Sunderland, Massachusetts; Huey 
et al. 2010. Science 328:832–833; Sinervo et al. 2010. Science. 
328:894–899) have suggested that if diurnal lizards are exposed 
to environmental temperatures greater than their thermal pref-
erences, thus shortening activity time and forcing retreat, then 
the net energy gain becomes insufficient. In the case reported 
here, horned lizards were observed to be reproductively active 
almost two hours after sunset while remaining within their pre-
ferred body temperature range and above minimum voluntary 
temperatures (Prieto and Whitford 1971. Copeia 1971:498–504). 
This observation suggests the possibility that P. cornutum had 
fewer opportunities to complete their daily activities during 
daylight, due to high diurnal temperatures. Therefore, copula-
tions after sunset may increase their chances of reproducing, 
which may be an adaptive response for individuals that fail to 
perform their activities during the day (i.e., feeding, breeding, 
nesting, etc.).

In addition, we suggest that the full moonlight helps to pro-
long activity time at night, as long as the degree of voluntary hy-
pothermia does not fall below the level of the minimum volun-
tary temperature. Finally, more data are necessary to determine 
whether this behavior is common in Phrynosoma, and other di-
urnal desert lizards as well, to evaluate the thermal efficiency of 
P. cornutum and the thermal quality of its habitat.

fig. 1. Radiograph of an Agkistrodon contortrix laticinctus showing 
ingested Phrynosoma cornutum with radio transmitter.
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We thank UNAM PAPIIT/DGAPA (IN224208 and IN215011) 
for providing financial support for field work and Elizabeth Bas-
tiaans for helpful comments that improved the manuscript.
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Ecología, A.C., Miguel de Cervantes No. 120, Complejo Industrial Chihua-
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PHRYNOSOMA HERNANDESI (Greater Short-horned Lizard). 
PREDATION. Greater Short-horned Lizards are known to be 
preyed upon by a variety of predators, including black widow 
spiders (Latrodectus mactans) (Painter and Kamees 2010. Her-
petol. Rev. 41:227), Striped Whipsnakes (Coluber taeniatus), Bur-
rowing Owls (Athene cunicularia) (Hammerson 1999. Amphibi-
ans and Reptiles in Colorado. Univ. Press Colorado and Colorado 
Division of Wildlife, Denver. 484 pp.), and Ferruginous Hawks 
(Buteo regalis) (Cartron et al. 2004. Southwest. Nat. 49:270–276). 
Here we report the first documentation to our knowledge of Chi-
huahuan Ravens (Corvus cryptoleucus) preying on P. hernandesi. 

Previous work establishes that Chihuahuan Ravens are om-
nivorous birds that are known to include lizards, including Phry-
nosoma sp. in their diet (Aldous 1942. The White-necked Raven 
in Relation to Agriculture. Res. Rep. 5. U.S. Fish Wildl. Serv.; Bed-
narz and Raitt 2002. In A. Poole [ed.], The Birds of North America 
Online. Cornell Lab of Ornithology, Ithaca, New York). However, 
most of the available dietary information on this bird species was 
provided by Aldous (1942, op. cit.), who examined the stomach 
contents of 827 ravens, the majority of them originating from ag-
ricultural regions in Texas. Though species-level information is 
not included for the horned lizards that were documented in ra-
ven diets for that study, the likely species would be Phrynosoma 
cornutum based on the origins of the birds dissected. 

On 21 July 2007, we observed the predated carcasses of 23 
adult P. hernandesi under a Chihuahuan Raven nest situated on 
a power-line pole in desert grassland ca. 700 m W of NM State 
Rd. 47 and 4.1 km N of US Route 60, Socorro Co., New Mexico, 

USA (34.468736°N, 106.570816°W, WGS84; 1616 m elev.). We ex-
amined several freshly killed (carcasses still supple with no deg-
radation) horned lizards (deposited into the Museum of South-
western Biology, Univ. of New Mexico as MSB 75695 and 75699) 
and noted that ravens had extracted the viscera through a single 
large cut on the ventral side, discarding the rest of the carcass 
(Fig. 1). Chihuahuan Ravens may have the potential to be locally 
important predators on Greater Short-horned Lizards. 

IAN W. MURRAY, School of Physiology, Faculty of Health Sciences, 
University of the Witwatersrand, Parktown, 2193, Johannesburg, South 
Africa (e-mail: imurray@unm.edu); HILARY M. LEASE, School of Physiol-
ogy, Faculty of Health Sciences, University of the Witwatersrand, Parktown, 
2193, Johannesburg, South Africa.

PHYLLODACTYLUS TUBERCULOSUS (Yellow-Bellied Gecko). 
BODY TEMPERATURE. Monitoring thermal requirements and 
thermoregulatory behavior of reptiles is crucial for understand-
ing effects of global warming on species (Sinervo et al. 2010. Sci-
ence 328:894–899; Paranjpe et al. 2012. Proc. Meas. Behav. 460–
462). Data on body temperature for Mexican nocturnal lizards is 
actually quite rare in the literature (Huey 1982, In C. Gans and 
F. H. Pough [eds.], Biology of the Reptilia, Volume 12, Physiol-
ogy C, pp. 25–91. Academic Press, New York; Supporting Online 
Material for Sinervo et al. 2010, op. cit.). Phyllodactylus tubercu-
losus is a nocturnal lizard that inhabits arid to semiarid regions 
of the Neotropics and occurs from southern Sonora, Mexico to 
southern Costa Rica, at elevations of 0 to 1230 m (Dixon 1964. 
New Mexico State Univ. Sci. Bull. 64:1–139; Blair et al. 2012. Cons. 
Genet. Resour. 4:807–810). The thermal biology of this species 
has received little attention. Hence, here we present data on P. 
tuberculosus thermal ecology.

During October 2012, we conducted field work in tropical 
dry forest habitat located in Alamos, Sonora, Mexico (27.0596°N, 
108.9465°W; elev. 439 m). The data presented are based on 21 
adults (> 40 mm; Dixon 1964, op. cit.) of P. tuberculosus captured 
by noose and hand, with SVL measured to 0.05 mm. Body tem-
perature (T

b
) was recorded using a digital thermometer. We also 

recorded substrate temperature (T
s
) at the exact point of obser-

vation and air temperature (T
a
) 1 cm above the substrate where 

the gecko was found. Sex was not determined in the field be-
cause obvious sexual dimorphism was lacking.

Mean SVL was 59.8 mm (SD = 12.07, range = 40–78 mm). Mean 
field T

b
 was 27.2°C (SD = 2.35°C, range = 24.2–31.1°C). Mean sub-

strate temperature was 24.1°C (SD = 1.79°C, range = 22–29.2°C) 
and mean T

a
 was 23.3°C (SD = 2.28°C, range = 21.3–32°C). Body 

size was unrelated to T
b
 (Spearman Rank Correlation: r = -0.36, P 

= 0.10, N = 21). A positive and significant correlation was found 
between T

b
 and the temperature of the microhabitat (Spearman 

Rank Correlation: r = 0.74, P < 0.0001, N = 21, based on substrate; 
r = 0.71, P = 0.0002, N = 21, based on air). Geckos were found ac-
tive from 1830 to 2200 h.

These results show that P. tuberculosus analyzed in this study 
were thermopassive, a mechanism where individuals do not 
need to invest time and energy actively selecting microhabitats 
for thermoregulation during night activity (Huey and Slatkin 
1976. Q. Rev. Biol. 51:363–384). Brattstrom (1965. Am. Midl. Nat. 
73:376–422) reported a mean T

b
 of 22.7°C (range = 16.5–30°C) 

for this species, but measurements were taken only during the 
morning (1000–1100 h). Previous thermal ecology studies of noc-
turnal geckos have demonstrated that T

b 
can vary between day 

(photophase) and night (scotophase) (e.g., Angilletta et al. 1999. 
Herpetologica 55:212–222; Dial 1978. Herpetologica 32:194–201; 

fig. 1. Two of 23 predated Greater Short-horned Lizards found below 
a Chihuahuan Raven nest in central New Mexico. 
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Sievert and Hutchison 1988. Herpetologica 44:266–273). There-
fore, we propose that future studies evaluate the thermal effi-
ciency of this gecko and the microhabitat thermal profile avail-
able in both phases.

We thank Christopher Blair for helpful comments that im-
proved the manuscript.

RAFAEL A. LARA-RESENDIZ (e-mail: rlara@ibiologia.unam.mx), 
DIEGO M. ARENAS-MORENO (e-mail: daigo@ibiologia.unam.mx), Pos-
grado en Ciencias Biológicas, Instituto de Biología, Universidad Nacional 
Autónoma de México, AP 70515, CP 04510, Distrito Federal, México; FER-
NANDO I. VALLE-JIMENEZ, Universidad de Sonora, CP 83000 Hermosillo, 
Sonora, México (e-mail: bioisai@gmail.com).

POGONA BARBATA (Eastern Bearded Dragon). DIET. Pogona 
barbata is a large agamid widespread on the coast and ranges 
of eastern Australia, with reported diet ranging from vegetation 
such as soft fleshy leaves, flowers, and fruit, terrestrial and flying 
arthropods, to small vertebrates. However there are few records 
of predation by any wild Australian lizard where arthropod prey 
items are identified to species level; for example, several authors 
of general references on Australian herpetology mention cicadas 
as one of the insect groups included in lizard diets but do not 
provide species identification or details of predator-prey interac-
tions. This note reports observations of an instance of predation 
by P. barbata on the endemic Australian cicada Henicopsaltria 
eydouxii (Hemiptera: Homoptera: Cicadidae), a medium- to 
large-sized insect species (~50 mm total length).

On 17 February 2007, ~0915 h, at Mount Kuring-gai (a north-
ern suburb of metropolitan Sydney), New South Wales, Austra-
lia (33.636639°S, 151.129778°E, WGS84; 213 m elev.), during the 
course of the field component of statutory ecological require-
ments of environmental assessment in connection with a pro-
posed residential development, TJH observed a small (probable 
subadult) P. barbata (27 cm total length) resting in diffuse sun-
light in a canopy-foliage-shaded area on yellow sand adjacent 
to a small Dillwynia retorta (Fabaceae) shrub ~0.8 m height on 
a sunny day (1/8 cloud cover). The P. barbata held in its jaws a 
freshly dead H. eydouxii; the lizard was motionless upon initial 
detection, despite the high temperature (30–32°C) and humid-
ity (70–80%). The cicada also did not display movement. Ap-
proached closer, the lizard remained motionless even when 
touched lightly by the observer along the back; it did not move 
the body or attempt escape or threat display, although move-
ment and orientation of the eyes indicated that the lizard was 
aware of the observer’s presence; neither animal was collected. 
Habitat in the area comprised a Hawkesbury Sandstone ridge 
with semi-cleared remnant Dry Sclerophyll Woodland dominat-
ed by Eucalyptus punctata, E. eximia, E. sclerophylla (Myrtaceae), 
Banksia ericifolia, B. serrata (Proteaceae), and Allocasuarina lit-
toralis (Casuarinaceae), and a heath understory of species of 
many plant taxa, principally Fabaceae, Epacridaceae, and Pro-
teaceae. Initiation of the interaction was not observed, however 
it is possible that the lizard had either captured the cicada on 
the trunk of a tree or on the ground, or scavenged a recently de-
ceased individual (cicada adults are very short-lived); whichever 
the case, H. eydouxii is undoubtedly a dietary inclusion of P. bar-
bata, a large single item that in the above case would have pro-
vided substantial nutrient resources for the lizard.

H. eydouxii is a widespread cicada in coastal areas from 
southeastern Queensland to southern New South Wales; adults 
are usually found resting on the trunks and main branches 
of large Eucalyptus spp. (Myrtaceae) but are also known to 

oviposit on the branches of dead Casuarina (sensu lato; prob-
ably includes Allocasuarina spp.) trees (Moulds 1990. Australian 
Cicadas. New South Wales University Press, Kensington. 216 pp.); 
although this author noted generally that lizards prey on cicadas, 
specific examples of lizard predation on any cicada and the iden-
tity of predators and prey were not provided. There appear to be 
no other relevant references, and the present record is therefore 
of interest, particularly the relatively large size of this single prey 
item.

DEAN C. METCALFE, PO Box 4056, Werrington, New South Wales, Aus-
tralia 2747 (e-mail: dean_metcalfe@yahoo.com.au); TREVOR J. HAWKES-
WOOD, PO Box 842, Richmond, New South Wales, Australia 2753 (e-mail: 
hawkeswoodtj@hotmail.com).

SCELOPORUS GRAMMICUS (Mesquite Lizard). SELECTED 
BODY TEMPERATURE. Data on preferred body temperature 
is actually quite rare (Sinervo et al. 2010. Science 328:894–899) 
because measurement in a laboratory thermal gradient under 
standard conditions is required (Huey 1982. In Gans and Pough 
[eds.], Biology of the Reptilia, Vol. 12, Physiology C, pp. 25–91. 
Academic Press, New York). Sceloporus grammicus is a geograph-
ically widespread viviparous lizard that exhibits considerable 
variation in habitats occupied (Köhler and Heimes 2002. Stach-
elleguane. Herpeton. 174 pp.). There have been several reports 
detailing thermal ecology in S. grammicus in different environ-
ments (Andrews et al. 1997. Copeia 1997:108–115; Lemos-Espi-
nal and Ballinger 1995. Can. J. Zool. 73:2184–2191; Woolrich-Piña 
et al. 2006. Acta Zool. Mex. 22:137–150), but the selected body 
temperature has not been documented. Here, we describe ther-
mal preferences in S. grammicus under laboratory conditions.

During May 2012, we conducted field work in La Malinche 
Volcano, Tlaxcala (19.2379°N, 97.9770°W; 3030 m elev.) located in 
a forested area dominated by pine. The data presented are based 
on 15 adults (> 49 mm SVL; 9 females and 6 males) of S. gram-
micus captured by noose.

In the laboratory, the lizards were separated by gender and 
maintained at 25°C in plastic containers with soil, branches, and 
grass, and hydrated with a sprinkler. Laboratory experiments 
were conducted two days after capture using a thermal gradient, 
which consisted of a polycarbonate box (150 cm long x 150 cm 
wide x 70 cm high) divided into ten tracks of 15 cm each to pre-
vent interaction between lizards. The box was located in a room 
with a controlled temperature of 20°C and three 150 W lamps 
were placed at different heights over the box to offer the ther-
mal gradient (20–50°C). Body temperature data was collected 
manually using a digital thermometer in the thermal gradient 
each hour between 1330 and 1930 h. We applied a nonparamet-
ric Kruskal-Wallis one-way test to analyze differences between 
all measurements of body temperature in the laboratory and we 
used a Mann-Whitney Rank test to analyze the differences be-
tween gender. 

There were no statistically significant difference between 
measurements of temperature (H

6 
= 9.173, p = 0.164) or between 

gender (U = 1112.5, p = 0.169). Mean preferred body tempera-
ture was 32.9°C (SD = 2.64°C, range = 25.3–37.6°C). Interquar-
tile of 25% and 75% was 30.8°C and 35.0°C, respectively. These 
results suggest S. grammicus can be considered a eurythermic 
species due to the wide range of preferred temperatures in this 
species. Therefore, we propose to evaluate the thermal efficiency 
by monitoring mean thermal requirements and microhabitat 
temperatures across its distribution for understanding effects of 
global warming on this geographically widespread lizard.
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We thank Estación Científica La Malinche, Fausto Méndez 
de la Cruz, and Margarita Martínez Gómez for the economic re-
sources and the facilities.
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SCELOPORUS OCCIDENTALIS LONGIPES (Great Basin Fence 
Lizard). DIET. On 2 July 2012, an adult Sceloporus occidentalis 
longipes was observed and photographed ingesting a hatchling 
conspecific on a cement walkway outside of a residence in Pow-
ay, California. Although cannibalism has been documented in S. 
occidentalis through the analysis of stomach contents (Johnson 
1965. Herpetologica 21:114–117), to my knowledge there do not 
appear to be any photographs documenting cannibalism within 
this species in the wild.

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

TUPINAMBIS MERIANAE (Argentine Giant Tegu); PANTHERO-
PHIS GUTTATUS (Red Cornsnake). NON-PREDATORY KILL-
ING. Tupinambis merianae is an established invasive lizard 
in Florida, USA, where a population was discovered initially in 
Balm Boyette Scrub Preserve, Hillsborough Co. (Enge et al. 2006. 
In Proceedings 28th Annual Gopher Tortoise Council Meeting. 
Valdosta, Georgia; Engeman et al. 2011. Curr. Zool. 57:599–612). 
The threats posed by this species to native species are undeter-
mined, although it has been observed using Gopher Tortoise 
(Gopherus polyphemus) burrows, where it potentially could 
have similar burrow usurpation and juvenile predation impacts 
as does another large invasive lizard in southern Florida, Gray’s 
Spiny-tailed Iguana (Ctenosaura similis) (Avery et al. 2009. Her-
petol. Rev. 40:435; Engeman et al. 2009. Herpetol. Rev. 40:84). We 
have been testing a variety of methods to detect and index pop-
ulations of T. merianae and to investigate their tortoise burrow 
usage in Balm Boyette Scrub Preserve (Kaiser et al. 2011. In Pro-
ceedings 33rd Annual Gopher Tortoise Council Meeting. Orlando, 
Florida). We report here evidence from these investigations that 
T. merianae may pose a threat to snakes. 

We used wildlife cameras to obtain still photographs and 
video recordings at 16 G. polyphemus burrow entrances (Kai-
ser et al., op. cit.). On 14 June 2011 at 0828 h EST, we obtained 
a video recording of a T. merianae (ca. 120 cm TL) attacking a 

Red Cornsnake (Pantherophis guttatus) (ca. 132 cm TL). The liz-
ard was observed carrying and shaking the snake violently as it 
entered a tortoise burrow being monitored by one of our video 
cameras. Within 4 sec, the lizard emerged (the tail of the snake 
remained visible the entire time) still carrying and shaking the 
less active snake. Within another 4 sec, the lizard disappeared 
from view carrying the snake. 

Adult T. merianae in Brazil occasionally feed on snakes (Mer-
colli and Yanosky 1994. Herpetol. J. 4:15–190), but this snake ap-
peared too large for the lizard to consume. We cannot explain the 
lizard’s behavior towards the snake, but a defense mechanism 
seems plausible, particularly since C. similis has been observed 
exhibiting this behavior in Florida (Engeman et al. 2009. Herpe-
tol. Rev. 40:84–85). Janzen and Brodie (1995. J. Herpetol. 29:132–
136) studied C. similis responses to color cues by using different 
color patterns on snake replicas and found that brightly colored 
replicas (red, yellow, black) elicited the most attacks. Engeman 
et al. (2009, op. cit.) observed a C. similis attack a Southern Black 
Racer (Coluber constrictor priapus) with a drab, monotone color 
and no pattern. The P. guttatus attacked by the T. merianae was 
a bright rust-red color, but we do not know whether its color-
ation was a contributing factor in the attack. The T. merianae was 
obviously willing to attack a snake, and more importantly, this 
agonistic behavior may have implications regarding its poten-
tial to impact snakes, including small individuals of the Eastern 
Indigo Snake (Drymarchon couperi), a federally threatened spe-
cies. An introduced population of the Gold Tegu (Tupinambis te-
guixin) on the island of San Andrés, Colombia, was suspected of 
adversely impacting an endemic snake species (Fitzgerald et al. 
2005. In Joint Annual Meeting of Ichthyologists and Herpetolo-
gists, Tampa, Florida). High-density populations of T. merianae, 
such as is apparently found in Balm Boyette Scrub Preserve, 
could negatively affect snake recruitment and numbers through 
such behavior. 

BERNARD W. KAISER and KIMBERLY J. OSORIO, Conservation Ser-
vices Section, Hillsborough County Parks, Recreation & Conservation De-
partment, 10940 McMullen Road, Riverview, Florida 33569, USA; KEVIN 
M. ENGE, Florida Fish and Wildlife Conservation Commission, 1105 SW 
Williston Road, Gainesville, Florida 32601, USA; RICHARD M. ENGEMAN, 
National Wildlife Research Center, 4101 LaPorte Ave., Fort Collins, Colorado 
80521-2154, USA (e-mail: richard.m.engeman@aphis.usda.gov).

CROTALUS CATALINENSIS (Santa Catalina Island Rattlesnake). 
DIET. Crotalus catalinensis is a poorly understood rattlesnake 
endemic to Isla Santa Catalina, BCS, Mexico. Potential prey items 
of C. catalinensis include approximately 44 species of reptiles, 
birds, and mammals that occur or visit Isla Santa Catalina (Case 
et al. 2002. A New Island Biogeography of the Sea of Cortés. Ox-
ford Univ. Press, New York. 669 pp.). However, only five species 
have been documented as prey items of C. catalinensis thus far: 
Amphispiza bilineata (Black-Throated Sparrow), Sceloporus lin-
eatulus (Santa Catalina Island Spiny Lizard), Peromyscus slevini 
(Santa Catalina Island Deer Mouse), Dipsosaurus catalinensis 
(Santa Catalina Island Desert Iguana), and Uta squamata (Santa 
Catalina Side-Blotched Lizard; Grismer 2002. Amphibians and 
Reptiles of Baja California, Including its Pacific Islands and the 
Islands in the Sea of Cortés. Univ. California Press, Berkeley. 409 
pp.; Avila-Villegas et al. 2007. Copeia 2007:80–84; Avila-Villegas 
et al. 2004. Herpetol. Rev. 35:60). Grismer (op. cit.) speculated 
that juvenile C. catalinensis probably also consumes other small 
lizards, especially Phyllodactylus bugastrolepis (Santa Catalina 
Island Leaf-Toed Gecko). 

fig. 1. Adult Sceloporus occidentalis longipes cannibalizing a hatch-
ling conspecific.
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While measuring specimens for another study, we recov-
ered the regenerated tail of an Aspidoscelis catalinensis (Santa 
Catalina Island Whiptail lizard) from the stomach of an adult 
male C. catalinensis (TTU 3540; SVL = 770 mm). Additional 
dissection of the rattlesnake did not produce additional piec-
es of the lizard. Through direct comparison to specimens of 
other lizard species from Isla Santa Catalina, we are confi-
dent of this identification based on both scalation and size. 
Our observation adds to the growing list of prey items for C. 
catalinensis and may indicate a more generalist diet. How-
ever, it does not support the hypothesis that rattle loss in C. 
catalinensis is for stealth when hunting avian prey in trees, as 
has been suggested by some authors (Greene 1997. Snakes: 
The Evolution of Mystery in Nature. Univ. California Press, 
Berkeley. 351 pp.; Grismer, op. cit.).

We thank the University of Louisiana at Lafayette Depart-
ment of Biology for providing funding.  
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HELICOPS ANGULATUS (Brown-Banded Watersnake). DIET / 
SCAVENGING. Although snakes feed on a wide variety of prey, 
from small insects to large mammals, scavenging by snakes is 
poorly documented (DeVault and Krochmal 2002. Herpeto-
logica 58:429–436.; Sazima and Strüsmann 1990. Rev. Brasil. 
Biol. 50:463–468). Sazima and Strüsmann (op. cit.) hypothesized 
that scavenging by snakes is commonly practiced by opportu-
nistic species, and that low number of observations is probably 
due to sampling biases. Among the species of snakes known to 
scavenge dead prey are several aquatic and piscivorous species, 
but scavenging is not considered a common foraging behavior 
among neotropical snakes. Neotropical aquatic snakes in the 
genus Helicops are nocturnal and feed mostly on fish, tadpoles 
and adult frogs (Ávila et al. 2006. J. Herpetol. 40:274–279; Martins 
and Oliveira 1998. Herpetol. Nat. Hist. 6:78–150), but scavenging 
has only been documented for H. modestus in southern Brazil 
(Sazima and Strüsmann, op. cit.). Herein, we describe an H. an-
gulatus scavenging on a rotting Electrophorus electricus (Electric 
Eel) in Ajuruxi basin, Extractive Reserve of Rio Cajari, lower Ama-
zon river, state of Amapá, Brazil. 

At 1035 h on 19 December 2011, in aquatic vegetation on 
the bank of Pelaes stream (0.56218145°S, 51.89035590°W; datum 

WGS84), we observed an H. angulatus attempting to scavenge 
an E. electricus that had recently been killed by a local fisher-
man. The snake tried to swallow the fish headfirst (Fig. 1), but 
was unsuccessful, possibly due to the larger size of eel. With our 
approach, the snake moved into vegetation, leaving the eel on 
the creek bank. The observation of attempted scavenging by H. 
angulatus is consistent with the hypothesis that scavenging by 
aquatic and piscivorous species is often overlooked by research-
ers and may be more common than previously thought (DeVault 
and Krochmal, op. cit.; Sazima and Strüsmann, op. cit.).

RAIMUNDO NONATO GOMES MENDES-JÚNIOR, Instituto Chico 
Mendes de Conservação da Biodiversidade, Rodovia JK, km 02, Universi-
dade Federal do Amapá, Macapá, Amapá, Brazil (e-mail: eelectricus@yahoo.
com.br); HUANN CARLLO GENTIL VASCONCELOS (e-mail: huann.vascon-
celos@unifap.br), THAYS SANCHES GONÇALVES, Laboratório de Limno-
logia, Rodovia JK, km 02, Universidade Federal do Amapá, Macapá, Amapá, 
Brazil; RAFAEL DE FRAGA, Coordenação de Pesquisas em Ecologia, Insti-
tuto Nacional de Pesquisas da Amazônia (INPA), Av André Araújo, 2936, 
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LAMPROPELTIS CALLIGASTER (Prairie Kingsnake). DIET. 
Lampropeltis calligaster preys upon a variety of small burrow-
ing and surface dwelling mammals but also includes birds and 
their eggs, reptiles, amphibians, and insects in its diet (Werler 
and Dixon 2000. Texas Snakes. Univ. Texas Press, Austin. 437 pp.). 
The few snake species reported as prey items have included Car-
phophis amoenus, Coluber constrictor, Lampropeltis triangu-
lum, and Crotalus horridus (Fitch 1978. Trans. Kansas Acad. Sci. 
81:354–362). Here I report an attempted predation event, repre-
senting a new diet item for L. calligaster.

On the afternoon of 14 May 2012, I observed an adult L. cal-
ligaster (SVL = 98 cm; total length = 117 cm) attempting to sub-
due a much larger Pantherophis obsoletus (SVL = 138 cm; total 
length = 166 cm) on the edge of a grassland trail in Van Zandt 
Co., Texas, USA (Fig. 1). On closer examination, the L. calligaster 

fig. 1. Helicops angulatus attempting to swallow a rotting Electroph-
orus electricus (Electric Eel) in the Pelaes Stream, Amapá State, Bra-
zillian Amazon.

fig. 1. Lampropeltis calligaster (coiled) attempting to subdue a 
much larger Pantherophis obsoletus in Van Zandt Co., Texas, USA.
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appeared to be in the process of swallowing the lower jaw of the 
open-mouthed P. obsoletus, but was having difficulty proceed-
ing past the junction of the upper and lower jaw. After 20 min of 
observation, both snakes were separated and measured. To my 
knowledge, this predation attempt not only represents the first 
report of a P. obsoletus in the diet of a L. calligaster, but is also 
notable due to the size of the prey.

R. MICHAEL BURGER, 510 VZ County Road 2721, Mabank, Texas 
75147, USA; e-mail: ungaliophis@gmail.com.

LAMPROPELTIS GETULA CALIFORNIAE (California King-
snake). ELEVATION. On 5 and 6 May 2012, we observed two 
Lampropeltis getula californiae at elevations of 1852.3 m and 
1850.4 m, respectively, in Southern California. The first, a juvenile 
female, was found under a rock in pine woodland near Mount 
Laguna, San Diego Co., California, USA (32.839°N, 116.420°W, da-
tum WGS84). The second, a young male, was found under a rock 
in grassland sparsely populated by oak trees on Tejon Ranch in 
the Tehachapi Mountains, Kern Co., California, USA (34.958°N, 
118.568°W; datum WGS84). Both snakes were cataloged with 
photo vouchers at the San Diego Natural History Museum (fe-
male, SDSNH_HerpPC_05214; male, SDSNH_HerpPC_05215). 
Although L. g. californiae have been found as high as 2164 m in 
the eastern Sierra Nevada, they have not been documented above 
1676 m in the California mountain ranges south of the Sierra Ne-
vada (Hubbs 2009. Common Kingsnakes: A Natural History of 
Lampropeltis getula. Tricolor Books, Tempe, Arizona. 412 pp.). To 
our knowledge, our observations represent the highest maximum 
elevations reported for L. g. californiae in Southern California.

We thank Brian Hinds, the North American Field Herping As-
sociation (NAFHA.org), and the Tejon Ranch Conservancy for as-
sistance and support.
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LATICAUDA SPP. (Sea Krait). AVIAN PREDATION. Sea snakes 
are conspicuous and locally abundant in many Indo-Pacific 
coral reefs. The combination of their potent venom, aposematic 
coloration, and unpalatable taste presumably deters predation 
(Heatwole 1999. Sea Snakes. Univ. of New South Wales, Sydney. 
148 pp.). However, sea snakes (including amphibious sea kraits, 
Laticauda spp.) are susceptible to predation by some large fish 
species such as Tiger Sharks (Simpfendorfer et al. 2001. Environ. 
Biol. Fishes 61:37–46; Wirsing and Heithaus 2009. Mar. Ecol. Prog. 
Ser. 387:287–293). Some marine birds are considered predators 
of sea snakes (Heatwole 1975. In Dunson [ed.], The Biology of 
Sea Snakes, pp. 233–249. Univ. Park Press, Baltimore, Maryland; 
Aubret 2006. Herpetol. Rev. 37:93). Because of their reliance on 
terrestrial activity, Laticauda spp. are also considered to be com-
mon prey for Sea Eagles, Ospreys, and Reef Herons (Ineich and 
Laboute 2002. Sea Snakes of New Caledonia. IRD & Mus. Nat. 
Hist. Nat. Editions. Collection Faune et flore tropicales, Paris. 303 
pp.). However, this assumption is based on very few observa-
tions in the wild (Leach 1928. Emu 28:20–42; Bauer and Devaney 
1987. In Van Gelder et al. [eds.], Proceedings of the 4th Ordinary 
General Meeting of the Societas Europaea Herpetologica, pp. 
43–48. Radboud Universiteit Nijmegen, Mijmegen).

In the Maldives during August 2010, one of us (SP) observed 
a Grey Heron (Ardea cinerea) feeding on what appeared to be a L. 

colubrina (Yellow-lipped Sea Krait; Fig. 1). The bird was manipu-
lating the “snake” by the tail, apparently carefully avoiding the 
head (Fig. 1B). Overall, manipulation (including vigorous shak-
ing) of the prey lasted for a few minutes before the “snake” was 
swallowed tail first. 

However, sea kraits are absent from the Maldives. Careful 
examination of the photographs revealed that the prey eaten 
by the heron was actually a Myrichthys colubrinus (Harlequin 
Snake-eel) which is mimetic with sea kraits (Randall 2005. Zool. 
Stud. 44:299–328). Indeed, the similarity between moving (swim-
ming) snake-eels and sea kraits has already misled sea krait spe-
cialists (FB and XB, pers. obs.). Although correct identification of 
M. colubrinus is straightforward in still pictures (Fig. 1; see also 
Randall, op. cit.), differentiation between the mimetic fish and 
the sea krait is undoubtedly equivocal when the observation is 
done in the field from a distance. This is especially true if the prey 
is vigorously struggling to evade predation (Fig. 1B).

Long-term monitoring (2002–2011) of sea krait populations 
in New Caledonia suggests the absence of avian predation de-
spite the presence of numerous Reef Herons, Ospreys, and large 
colonies of sea birds (Brischoux and Bonnet 2009. Mém. Mus. 
Nat. Hist. Nat. 198:133–147). We have never collected any direct 
or indirect evidence of predation on sea kraits during intensive 
field work at more than 38 different sites, whereas the birds were 

fig. 1. A) A Grey Heron (Ardea cinerea) readies to strike a Myrich-
thys colubrinus (Harlequin snake-eel), which is mimetic with 
amphibious sea kraits (Laticauda spp.). B) The heron manipu-
lates the snake-eel before swallowing.
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regularly observed preying on fish. Consequently, our observa-
tions suggest reappraising avian predation records on sea kraits 
without a reliable identification of the “snake” prey.

FRANÇOIS BRISCHOUX, Centre d’Etudes Biologiques de Chizé, CEBC-
CNRS UPR 1934, 79360 Villiers en Bois, France (e-mail: francois.brischoux@
gmail.com); STUART PEACOCK, Citizen Watch, 19 Molly Millar’s Lane, Wok-
ingham, RG41 2QY, United Kingdom; XAVIER BONNET, Centre d’Etudes 
Biologiques de Chizé, CEBC-CNRS UPR 1934, 79360 Villiers en Bois, France.

LEPTOPHIS AHAETULLA (Giant Parrotsnake). REPRODUC-
TION. Leptophis ahaetulla is widely distributed from Mexico 
to Ecuador and northern Argentina, from 0 to 2750 m elevation 
(Pérez-Santos and Moreno 1988. Ofidios de Colombia. Mono-
grafía VI. Museo Regionale di Scienze Naturali Torino. Torino, 
Italy. 498 pp.). In Costa Rica, L. ahaetulla is relatively common 
in all but the driest habitats and is often observed in bushes 
and trees in wetlands in tropical and subtropical forests (Solór-
zano 2002. Serpientes de Costa Rica, Distribución, Taxonomía e 
Historia Natural. Instituto Nacional de Biodiversidad. Heredia, 
Costa Rica. 792 pp.). Leptophis ahaetulla is known to be ovipa-
rous, laying clutches of one to five eggs that hatch during the 
wet season (May–Nov) after an incubation of approximately 
89 days (Solórzano 2002, op. cit.; Savage 2002. The Amphibians 
and Reptiles of Costa Rica: a Herpetofauna Between Two Conti-
nents, Between Two Seas. Univ. Chicago Press. Illinois. 934 pp.). 
However, little is known about courtship and mating behavior 
in this species.

On 22 January 2006, at 1535 h, we observed a L. ahaetulla 
on the ground in an open area of a private garden in a semi-
urban area of Matapalo, Osa Peninsula, Costa Rica (8.39823°N, 
83.28219°W, datum WGS84; elev. 240 m). A second individual 
(male) slowly approached from approximately 3 m away, aligned 
its body with the first individual (female), and began rolling over 
the female’s body with caudocephalic waves and moving forward 
across the garden. After 12 min of this behavior, both snakes as-
cended into a bush (Croton variegatum) located approximately 
3 m from the first encounter. Over the next 6 mins, the snakes 
climbed to a height of approximately 1.6 m, at which point they 
stopped in a position coiled around one another. Intromission 
occurred for nearly 6 min; afterwards both snakes made coor-
dinated tail-whipping movements with pausing lapses (three 
times), both in a single movement and always maintaining the 
same position allowing coitus. This process lasted nearly 8 min, 
after which a short pause occurred (3 min) and then both indi-
viduals dropped to the ground and departed in different direc-
tions. No coital neck biting was observed (Gillingham 1987. In 
Seigel et al. [eds.], Snakes: Ecology and Evolutionary Biology, pp. 
184–209. Blackburn Press, New Jersey). The entire process, from 
the first encounter to the drop-down to the ground, lasted nearly 
35 min. To our knowledge, this is the first detailed description 
of courtship behavior in L. ahaetulla. Also, our observation sug-
gests that the mating season for this species occurs at the start of 
the driest season in the region.

This study was supported by Sierra to Sea Institute and Pro-
CAT International. J.F.G.M. and A.H.E.G. thank the Posgrado en 
Ciencias Biomédicas, Universidad Nacional Autónoma de Méxi-
co, and Consejo Nacional de Ciencia y Tecnología for graduate 
study scholarships. 

IVÁN CRUZ-LIZANO, Proyecto de Conservación de Aguas y Tierras, 
ProCAT Internacional/Colombia / Sierra to Sea Institute, Las Alturas Coto 
Brus, Costa Rica; JOSÉ F. GONZÁLEZ-MAYA, Proyecto de Conservación de 
Aguas y Tierras, ProCAT Internacional/Colombia / Sierra to Sea Institute, Las 

Alturas Coto Brus, Costa Rica, & Laboratorio de Ecología y Conservación de 
Fauna Silvestre, Instituto de Ecología, Universidad Nacional Autónoma de 
México, 04510 México D.F., México (e-mail: jfgonzalezmaya@gmail.com); 
ARMANDO H. ESCOBEDO-GALVÁN, Laboratorio de Análisis Espaciales, 
Instituto de Biología, Universidad Nacional Autónoma de México, 04510 
México D.F., México.

MASTIGODRYAS BODDAERTI (Boddaert’s Tropical Racer). 
REPRODUCTION. Mastigodrya boddaerti is a mid-sized snake 
(average length = 1.5 m) that occurs from Venezuela to Brazil 
and is common in the eastern region of Pará, Brazil (Cunha and 
Nascimento 1993. Ofídios da Amazônia. As cobras da região 
leste do Pará. Bol. Mus. Para. E. Goeldi 9:1–191). On 3 December 
2011, we actively searched for herpetofauna around and in the 
mouth of the Planaltina cave, Pará, Brazil (3.376°S, 52.576°W; da-
tum WGS 84). The area near the cave is secondary forest with a 
small stream and is surrounded by pastures. Inside the cave we 
found a nest of five M. boddaerti eggs (average length 33.6 mm; 
range 30.0–39.6 mm) in a wall cavity at 1.5 m above the ground. 
We visited this nest a month later and four eggs had hatched. We 
removed and dissected the unhatched egg, revealing a dead neo-
nate (SVL = 214 mm; tail length = 76 mm). This is the first record 
of M. boddaerti nesting inside a cave and provides some of the 
first reproductive data for the species.

ELCIOMAR ARAUJO DE OLIVEIRA (e-mail: ramoiclebio@yahoo.
com.br); EMIL JOSÉ HERNÁNDEZ-RUZ (e-mail: emilhjh@yahoo.
com), JOYCE CELERINO DE CARVALHO (e-mail: joyce.celerino@
gmail.com), Laboratório de Zoologia, Faculdade de Ciências Biológi-
cas, Universidade Federal do Pará, Campus de Altamira, Rua Coronel 
José Porfírio, 2515 - CEP 68.372-040 - Altamira – PA, Brazil; MARCOS 
DIONES FERREIRA SANTANA, Laboratório de Microbiologia, Facul-
dade de Ciências Biológicas, Universidade Federal do Pará, Campus de 
Altamira, Rua Coronel José Porfírio, 2515 - CEP 68.372-040 - Altamira 
– PA, Brazil (e-mail: markosbio9@hotmail.com); LEANDRO WRONSK 
DA SILVA (e-mail: leandrowronski@gmail.com), and KLEITON RABE-
LO DE ARAÚJO (e-mail: bathory29@ymail.com), Laboratório de Zoo-
logia, Faculdade de Ciências Biológicas, Universidade Federal do Pará, 
Campus de Altamira, Rua Coronel José Porfírio, 2515 - CEP 68.372-040 
- Altamira – PA, Brazil.

MICRURUS FULVIUS (Harlequin Coralsnake). DIET. Micrurus 
fulvius is known to take a variety of prey items, including lizards: 
Plestiodon fasciatus, P. inexpectatus, Neoseps reynoldsi, Ophis-
aurus ventralis, and Scincella lateralis (Ernst and Ernst 2011. 
Venomous Reptiles of the United States, Canada, and Northern 
Mexico, Volume 1, Johns Hopkins Univ. Press, Baltimore, Mary-
land. 352 pp.). Herein we report a novel prey item for M. fulvius.

On 30 March 2005 at 1530 h, JRL and TGJ captured a juvenile 
female M. fulvius (SVL = 470 mm; tail length = 76 mm; 25 g) in a 
box trap on the Camp Shelby Joint Forces Training Center, Perry 
Co., Mississippi, USA. The snake appeared to have recently fed 
due to a large bolus in its stomach and upon palpating, the snake 
regurgitated an adult male Anolis carolinensis. It is possible the 
A. carolinensis was consumed in the trap, and therefore it is un-
known how frequently M. fulvius will take this species as prey 
under natural circumstances.

TANYA WALLIN (e-mail: twallin@tnc.org), JAMES R. LEE (e-mail: 
jlee@tnc.org), The Nature Conservancy, Camp Shelby Joint Forces Train-
ing Center, CSJFTC-ENV Bldg. 6530, Camp Shelby, Mississippi 39407, USA; 
THOMAS G. JACKSON JR., 40585 Sierra Drive, Three Rivers, California 
93271, USA (e-mail: jacksontg@hotmail.com),.
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NERODIA SIPEDON SIPEDON (Northern Watersnake). FEED-
ING BEHAVIOR. Nerodia sipedon is a widely distributed, semi-
aquatic snake species that inhabits a variety of lotic and lentic 
habitats. The diet of N. sipedon has been evaluated elsewhere 
(e.g., Cundall and Pattishall 2011. J. Herpetol. 45:174–177; King 
1993. J. Herpetol. 20:90–94), and is known to include a variety 
of fish and amphibian species (Gibbons and Dorcas 2004. North 
American Watersnakes: A Natural History. Univ. Oklahoma Press, 
Norman. 437 pp.). Herein we describe a foraging event of N. s. 
sipedon on the Hiawassee River, Polk Co., near Reliance, Ten-
nessee, USA. At approximately 1100 h on 13 August 2011 we ob-
served an adult N. sipedon (ca. 1 m total length) retreating from 
the water with a large (ca. 15 cm total length) River Chub (No-
comis micropogon) grasped laterally in its jaws. After exiting the 
stream, the snake traveled nearly 10 m and retreated tail-first un-
der a small streambank burrow until its entire body was hidden 
from view. The snake maintained a grasp on the fish, which was 
folded partially into the burrow. 

Although N. sipedon has been documented previously as 
feeding on N. micropogon (Gibbons and Dorcas, op. cit.), detailed 
descriptions of prey acquisition have been lacking. Our observa-
tion suggests semi-aquatic snakes such as N. sipedon use the ad-
jacent streambank as a means to subdue aquatic prey. If a prey 
item were to escape initial predation attempts within the aquatic 
environment, it would likely decrease the snake’s foraging suc-
cess. Therefore, it may be advantageous for snakes to move to 
the terrestrial environment after seizing aquatic prey. Alterna-
tively, retreating to the streambank may serve as an antipredator 
strategy by which the snake is able to maintain possession of a 
food item while simultaneously protecting itself from potential 
predators during the vulnerable period of prey acquisition and 
processing. 

WILLIAM B. SUTTON (e-mail: billsutton.wv@gmail.com), THAN J. 
BOVES, Department of Forestry, Wildlife, and Fisheries, The University of 
Tennessee, Knoxville, Tennessee 37996, USA; N. EMILY BOVES, Ijams Na-
ture Center, Knoxville, Tennessee 37920, USA. 

NERODIA TAXISPILOTA (Brown Watersnake). DIET. Nerodia 
taxispilota are known to eat a wide variety of aquatic prey (Hol-
brook 2012. A Field Guide to the Snakes of Southern Florida. 
ECO Publ., Rodeo, New Mexico. 225 pp.). Though invasive spe-
cies have the potential to cause harm to some species, King et al. 
(2006. Can. J. Zool. 84:108–115) documented a case in which pro-
liferation of an invasive fish was beneficial for Lake Erie Water-
snakes (Nerodia sipeon insularum). Here we document a novel 
invasive fish species in the diet of N. taxispilota.

On 16 May 2012, at Grassy Waters Preserve, Palm Beach Co., 
Florida, USA (26.80244°N, 80.19479°W; datum WGS84), a small 
(approx. 25 cm total length) N. taxispilota was observed foraging 
in shallow (~15 cm) marsh habitat. The N. taxispilota proceed-
ed to capture and began to consume a Hoplosternum littorale 
(Brown Hoplo Catfish), an exotic species that is well-established 
in southern Florida (Fig. 1). The N. taxispilota consumed the H. 
littorale half way, and then released the meal; likely because it 
was unintentionally disturbed by the author, not because the 
food was unpalatable. 

JOSHUA D. HOLBROOK, Department of Biological Sciences, Florida 
Atlantic University, Davie, Florida 33314, USA; e-mail: JHolbro8@fau.edu.

PYTHON MOLURUS BIVITTATUS (Burmese Python). HABI-
TAT USE / OCCURRENCE WITHIN GOPHERUS POLYPHEMUS 
BURROWS. Many native snake species use Gopherus polyphe-
mus burrows as a refuge against cold weather conditions, to pre-
vent desiccation, and to assist with shedding (Bogert and Cowles 
1947. Am. Mus. Novit. 1358:1–55; Dodd and Barichivich 2007. 
Florida Sci. 70:83–94; Stevenson et al. 2009. Herpetol. Conserv. 
Biol. 4:30–42). It has been speculated that the non-native Python 
molurus bivittatus might also use G. polyphemus burrows for 
the same reasons. The discovery of a live P. molurus and a shed 
skin in G. polyphemus burrows within Rookery Bay National Es-
tuarine Research Reserve (NERR), Collier Co., Florida, USA, con-
firms use of this unique habitat by the invasive snake.

On 20 May 2010, I observed a P. molurus shed protruding 
from the mouth of a G. polyphemus burrow and extracted ap-
proximately 1 m of the shed from outside the burrow and 0.8 m 
from inside the burrow before it broke off. On 23 Jan 2012, Rook-
ery Bay NERR volunteer Paul Allen tracked and then extracted 
a live P. molurus (total length = 429 cm; 44.4 kg) from a G. poly-
phemus burrow (Fig. 1) approximately 250 m from the previously 
found shed. The snake was facing towards the burrow entrance 
and was located approximately 2 m inside the burrow. Tracks in-
dicated that prior to capture, the snake had investigated several 
other burrows, which it did not enter, before it selected the bur-
row in which it was captured. The snake appeared to be ready 
to shed and its selection of this particular burrow, which was 
smaller than the other burrows, may have been based on size to 
assist with shedding (Stevenson et al., op. cit.). Both the shed and 

fig. 1. Nerodia taxispilota consuming a Hoplosternum littorale in 
Palm Beach Co., Florida, USA.

fig. 1. Capture of Python molurus bivittatus in a Gopherus poly-
phemus burrow at Rookery Bay National Estuarine Research Re-
serve (NERR), Florida, USA.
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the snake were located in palmetto scrub habitat near pine flat-
woods and several fresh to brackish water ponds.

The confirmation of burrow use by P. molurus raises several 
important questions. Do P. molurus habitually use G. polyphe-
mus burrows to prevent desiccation or while shedding (Dodd 
and Barichivich, op. cit.; Stevenson et al., op. cit.)? Do P. molurus 
seek underground refugia during cold weather conditions and 
might this influence their range expansion (Dorcas et al. 2011. 
Biol. Invas. 13:793–802; Mazzotti et al. 2010. Biol. Invas. 13:143–
151)? What effect does burrow use by P. molurus have on G. poly-
phemus and burrow commensals?

CHERYL J. METZGER, 3635 Boca Ciega Dr., Naples, Florida 34113, 
USA; e-mail: metzger_cj@yahoo.com. 

PYTHON MOLURUS BIVITTATUS (Burmese Python). REPRO-
DUCTION / NESTING. Python molurus bivittatus are reported to 
nest in mammal burrows, under logs and rocks, and in crevices 
and vegetation; however, little data exist on their nest structure 
and characteristics (Snow et al. 2007. Herpetol Rev. 38:93). Here, 
I report an observation of an abandoned nest of P. m. bivittatus 
from a tea plantation in northeastern Bangladesh. 

On 13 May 2011, I found an abandoned nest of P. m. bivita-
ttus inside a mammal burrow near Lawachara National Park, 
Bangladesh (24.330963°N, 091.801120°E; datum WGS 84). Based 
on information provided by locals, the burrow likely belonged 
to a porcupine (Hystrix sp.). The burrow was located on an east 
facing slope of a hill (elev. 77 m) in a 12.9-ha cultivated reed 
(Imperata spp., Phragmites spp.) grassland, surrounded by tea 
plantation and tropical mixed-evergreen forests. There were ca. 
30 egg shells clustered together in the center. The eggs were un-
hatched and may have been destroyed by locals. The width and 
height of the burrow entrance were 44 cm and 30 cm, respec-
tively. The burrow was ca. 268 cm deep on the horizontal plane 
and the mean width and height were ca. 34 cm and ca. 18 cm, re-
spectively. Notably, on 27 January 2011, two adult P. m. bivittatus 
(female, total length = 414 cm; male, total length = 228 cm) were 
captured from mammal burrows within 200 m of the abandoned 
nest. Therefore, it seems that P. m. bivittatus in Bangladesh asso-
ciates with porcupine burrows for breeding and overwintering, 
similar to P. m. molurus in arid regions of western India (Bhupaty 
and Vijayan 1989. J. Bombay Nat. Hist. Soc. 86:381–387). Despite 
their tremendous popularity in the pet industry, little is known 
about the natural history of P. m. bivittatus in its native range. 
Our observation expands our knowledge of python reproduction 
in Asia.

I thank The Orianne Society and Center for Advanced Re-
search and Natural Management, for funding and logistical sup-
port. The field work was conducted under the forest department 
permit to S.M.A. Rashid (permit: 2M-47/11)

SHAHRIAR CAESAR RAHMAN, Department of Environmental Sci-
ence, Independent University, Bangladesh; e-mail: caesar_rahman2004@
yahoo.com.

RHINOCHEILUS LECONTEI TESSELLATUS (Texas Long-nosed 
Snake). DEFENSIVE BEHAVIOR AND ATTEMPTED PREDA-
TION. Rhinocheilus lecontei tessellatus is a nocturnal constric-
tor of the dry prairies and deserts (Conant and Collins 1991. 
A Field Guide to Reptiles and Amphibians: Eastern and Cen-
tral North America, 3rd ed. Houghton Mifflin, Boston, Massa-
chusetts. 450 pp.). Defensive behaviors of R. lecontei include a 
shifting of coils, twisting of the body, concealment of the head 
beneath a body coil, and cloacal smearing of blood, feces, and 

musk gland secretions (Conant and Collins, op. cit.; McCoy 
and Gehlbach 1967. Texas J. Sci. 19:349–352). Here, I report an 
observation of attempted predation on R. lecontei by Coluber 
(=Masticophis) flagellum. The observation documents a novel 
predator species and the unusual defensive behavior of knot-
ting for R. lecontei. 

On 6 May 2001 at ca. 1045 h, I observed a C. f. testaceus (total 
length ca. 125 cm) attempting to prey on a female R. l. tessellatus 
(SVL = 74.7 cm; total length = 84.4 cm) at Lake Alan Henry Wild-
life Mitigation Area, ca. 6.5 km N and 14.5 km E of Justiceburg, 
Garza Co., Texas, USA. The C. flagellum had the posterior third 
of its body wrapped around the base of a prickly pear cactus 
(Opuntia sp.) and was biting the R. lecontei near the juncture of 
the head and neck. The R. lecontei was tightly constricted (knot-
ted) around a 26 cm tall clump of dry Broomweed (Amphiachyris 
dracunculoides) adjacent to the prickly pear. The entire C. fla-
gellum, except the wrapped tail, and all of the R. lecontei were 
suspended above the ground. This bridged tug-of-war continued 
without perceived movement for ca. 10 min until I approached 
and the C. flagellum released the R. lecontei and retreated. The R. 
lecontei exhibited bite damage dorsally and ventrally, but recov-
ered and was released one week later. 

The defensive behavior of knotting is described as a snake 
wrapping itself around an object or by forming a knot in its body 
(Yeatman 1983. Herpetol. Rev. 14:22). By knotting around vegeta-
tion, the R. lecontei established a stalemate and prolonged the 
predator-prey interaction, potentially increasing the possibility 
that the predation event would be interrupted and the R. lecon-
tei allowed to escape. Knotting may be a widespread defensive 
behavior in snakes (Hammerson 1988. Herpetol. Rev. 19:85) but 
has been reported in relatively few species: Virginia valeriae 
(Yeatman, op. cit.), Regina alleni (O’Brien 1998. Herpetol. Rev. 
29:46–47), Opheodrys aestivus (Hammerson, op. cit.), Thamno-
phis crytosis (Stitt and Swann 2007. Herpetol. Rev. 38:94), and 
Boa constrictor (Guyer and Laska 1996. Herpetol. Rev. 27:203). It 
is likely that the R. lecontei would have been consumed by the C. 
flagellum if the stalemate was not disturbed.

STEPHEN KASPER, Lake Alan Henry Wildlife Mitigation Area, City of 
Lubbock, Lubbock, Texas 79457, USA (e-mail: skasper@mail.ci.lubbock.
tx.us).

SALVADORA HEXALEPIS (Western Patch-Nosed Snake). FOR-
AGING BEHAVIOR. Members of the genus Salvadora have an 
enlarged rostral scale; the function of this “patch” has not been 
well described, though it may be used to excavate buried lizard 
eggs (Ernst and Ernst 2003. Snakes of the United States and Can-
ada. Smithsonian Institution Press, Washington, DC. 668 pp.). 
On 08 May 1999, I observed a S. hexalepis at Fort Irwin, Califor-
nia, USA (35.1267ºN, 116.4962ºW, datum WGS84; elev. 650 m). 
The snake was seen moving slowly and tongue-flicking around 
the base of a Larrea tridentata (Creosote) bush. It stopped near 
the base of the bush, lifted its head above the ground and force-
fully rammed its head into the dirt several times. This movement 
opened a small hole in the ground. The snake went down into 
the hole, which apparently led into a subterranean tunnel, and 
disappeared from sight. As it did so, a small rodent, likely Perog-
nathus or Chaetodipus sp., emerged from a different hole on the 
far side of the bush and ran away. The snake eventually emerged 
from the hole where the rodent appeared. In this apparent forag-
ing attempt, the snake used its snout to directly ram into the soil 
to expose a likely rodent burrow. Having a larger, thicker rostral 
scale might be beneficial for this activity.
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LISA C. HAZARD, Department of Biology and Molecular Biology, 
Montclair State University, 1 Normal Ave, Montclair, New Jersey 07052, USA 
(e-mail: HazardL@mail.montclair.edu).

STORERIA OCCIPITOMACULATA (Red-bellied Snake). DIET. 
Although it is known that Storeria occipitomaculata feeds primar-
ily on slugs (Trapido 1944. Am. Midl. Nat. 31:1–84), there remains 
a paucity of information regarding the identification of the par-
ticular species of slugs involved. Gilhen (1984. Amphibians and 
Reptiles of Nova Scotia. Nova Scotia Museum, Halifax. 162 pp.) 
noted that S. occipitomaculata in Nova Scotia had preyed upon 
native Philomycus carolinianus (Carolina Mantleslug), as well as 
non-native slugs in the genera Arion and Deroceras. Herein, we 
identify a non-native species of slug in the diet of a S. occipito-
maculata from northwestern Pennsylvania, USA.

At 0830 h on 11 June 2012, at a site along Hwy 89, 6.2 km SE of 
Wattsburg, Erie Co., Pennsylvania (41.96156ºN, 79.76165ºW, da-
tum WGS84; elev. 434.3 m), we found a female S. occipitomacula-
ta (SVL = 231 mm; total length = 293 mm; 9.5 g) beneath a wood-
en panel in old field habitat. Upon being handled, the snake 
disgorged a live Arion circumscriptus (Brown-banded Arion), a 
non-native slug of European origin (Chichester and Lowell 1973. 
Sterkiana 51:11–42). The slug was 22 mm long, and had a mass 
of 0.5 g, representing a mass ratio (prey mass to snake mass) 
of 0.053. Arion circumscriptus was present underneath several 
pieces of debris at the Wattsburg site, and is likely an abundant 
food source for S. occipitomaculata there. Also observed at the 
site were non-native Deroceras reticulatum (Grey Field Slug). The 
S. occipitomaculata was released at the point of capture, while 
the A. circumscriptus was preserved and deposited in the inver-
tebrate collection of the Natural History Museum at the Tom 
Ridge Environmental Center, Erie, Pennsylvania.

Thanks to George Pisani for reviewing the manuscript.
BRIAN S. GRAY (e-mail: brachystoma@hotmail.com), MARK LE-

THABY (e-mail: mlethaby@verizon.net), Natural History Museum at the 
Tom Ridge Environmental Center, 301 Peninsula Drive, Erie, Pennsylva-
nia 16506, USA; NED MCALLISTER (e-mail: pondgazer@gmail.com), 148 
Stonegate Drive, Erie, Pennsylvania 16505, USA; SCOTT BLOOMSTINE, 
538 Kahkwa Boulevard, Erie, Pennsylvania 16505, USA. 

THAMNOPHIS PROXIMUS (Western Ribbonsnake). NECRO-
PHILIA. Mating or attempted mating with a dead conspecific has 
been reported in several species of squamates including Ameiva 
ameiva (Costa et al. 2010. Ecologia 3:79–83), Gambelia wislizenii 
(Fallahpour 2005. Herpetol. Rev. 36:177–178), Holbrookia macu-
lata (Brinker and Bucklin 2006. Herpetol. Rev. 37:466), Tiliqua 
rugosa (How and Bull 1998. Herpetol. Rev. 29:240), and Tachy-
mensis brasiliensis (Amaral 1932. Mem. Int. Butantan 7:91–94). 
Here, I provide a report of necrophilia in a North American snake 
species.

At ca. 0230 h on 14 June 2012, I observed what appeared to be 
a carcass of a dead snake on Navarro Co., Texas, road FM 1129. 
Upon closer examination, the entwined mass of two courting T. 
proximus became apparent. The smaller snake’s head was posi-
tioned immediately behind the larger snake’s head and appeared 
to be pressing on the larger snake’s dorsum at a downward angle. 
Caudocephalic waves as described by Gillingham (1987. In Seigel 
et al. [eds.], Snakes: Ecology and Evolutionary Biology, pp. 184–
209. McGraw-Hill, New Jersey) were observed being performed 
by the smaller snake, however, it was difficult to ascertain if there 
was actual cloacal alignment on the closely positioned bodies. 
As I attempted to move the two individuals off of the roadway, 

they separated, revealing a live male (total length ca. = 48 cm) 
and a dead female (total length ca. = 56 cm). The road killed fe-
male appeared freshly dead, yet no overt signs of trauma were 
evident.

R. MICHAEL BURGER, 510 VZ County Road 2721, Mabank, Texas 
75147, USA; e-mail: ungaliophis@gmail.com.

THAMNOPHIS SIRTALIS (Common Gartersnake). OPEN SEA-
WATER SWIMMING. Thamnophis sirtalis is common in a myr-
iad of habitats throughout its extensive range in North America 
(Wright and Wright 1957. Handbook of Snakes of the Unites 
States and Canada, Vol. II. Comstock Publ., Ithaca. 1055 pp.). 
Eastern subspecies of T. sirtalis are thought to be less aquatic 
than western subspecies, but all are known to use habitats near 
or in standing and flowing fresh water (Rossman et. al. 1996. The 
Garter Snakes: Evolution and Ecology. Univ. Oklahoma Press, 
Norman. 332 pp.). Here we report the occurrence of T. sirtalis in 
cold open coastal seawater in Maine, USA. 

At 2000 h on 18 August 2009, one of us (EEM), while return-
ing to port aboard a nature cruise vessel, discovered a T. sirta-
lis actively swimming at the surface in Frenchman Bay, Maine. 
The snake was approximately 3.5 km from Bar Harbor, Hancock 
County, Maine USA and 150 m from the northern tip of Burnt 
Porcupine Island (44.24521°N, 068.10717°W; datum WGS 84), 
Hancock Co., Maine USA. Water depth and temperature were 
approximately 17 m and 13°C, respectively. Upon capture with 
a dip net, we noted that the snake (unsexed, total length = 479 
mm) was alert, exhibited coordinated body movement, and was 
free of injuries.

Thamnophis sirtalis are found on a number of offshore is-
lands in Frenchman Bay (Mittelhauser et. al. 1996. Technical re-
port NPS/NESO-RNR/NRTR/96-01, National Park Service, New 
England System Support Office, Boston. 118 pp.), suggesting 
that this individual may have dispersed from Burnt Porcupine 
Island. Whether this snake entered the water of its own volition 
or was forced in is unknown, but Lillywhite et. al. (2008. BioSci-
ence 58:947–955) reported that pit vipers living on Gulf Coast 
islands occasionally enter seawater, venturing as much as 100 
m offshore. Western subspecies of T. sirtalis are known to fre-
quent intertidal areas in search of fish prey (Batts 1961. Copeia 
1961:350–351), but to the best of our knowledge, this is the first 
report of T. sirtalis swimming in open seawater. Our sighting is 
also noteworthy from the perspective of snake thermal biology. 
Nelson and Gregory (2000. J. Herpetol. 34:32–40) found that T. 
sirtalis forage in freshwater as cold as 12.5° C when air tempera-
tures were between 27.0°C and 34.0°C. Although air temperature 
was not measured in our case, the combination of water temper-
ature, time of day (20 min past sunset), and distance from shore 
indicate a potentially more challenging thermal environment for 
snakes to sustain swimming in than that previously reported.
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