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cAudAtA — SAlAmAnderS

PLETHODON CINEREUS (Eastern Red-backed Salamander). 
MORPHOLOGY. Plethodon cinereus is one of the most com-
mon salamanders in the Maritime Provinces of eastern Canada 
(Cook 1984. Introduction to Canadian Amphibians and Reptiles. 
National Museum of Natural Sciences, Ottawa. 200 pp.; Gil-
hen 1984. Amphibians and Reptiles of Nova Scotia. Nova Sco-
tia Museum, Halifax. 162 pp.). There are three recognized color 
morphs: a deep red-striped back with black sides referred to as 
red-backed; a black pigmented back and sides, referred to as 
lead-backed; and the rarest of the three morphs, red with vary-
ing degrees of black mottling referred to as erythristic (Fig. 1). 
Morph frequencies in this species, which seem to be influenced 
by temperature, have attracted growing interest as a proxy for 
monitoring local and large-scale climate change (Gibbs and 
Karraker 2005. Conserv. Biol. 20:913–917). The lead-back morph 
is more closely associated with warmer, drier climates than 
the red-backed morph and erythristic individuals are reported 
to replace lead-back individuals at higher elevations (Gilhen 
1984, op. cit.) There are apparently very few reports of the three 
morphs co-occurring (one site among 50 reported by Lotter 
and Scott 1977. Copeia 1977:681–690) and none from Maritime 
Canada (Cook and Bleakney 1961. Can. Field Nat. 75:53; Gilhen 
1984, op. cit.). Recently, an area was discovered on 29 April 2011 
with all three morphs in the Connecticut Audubon Society Croft 
Preserve in Goshen, Connecticut, USA (41.8926°N, 73.1914°W) 
(pers. comm., T. Leenders). 

Odell Park is a 160-ha area of mature mixed hardwood and 
conifer forest situated in the city of Fredericton, New Brunswick, 
Canada, 20–100 m elev. Here all three morphs co-occur. Among 
103 individuals observed in Odell Park between 6 May 2010 and 
18 Sept 2011, red-backed morph was the most common (N = 85, 
82.5%), followed by the erythristic morph (N = 11, 10.7%), with 
the lead-backed morph the least prevalent (N = 7, 6.8%). Four 
voucher specimens were collected from Odell Park and have 

been deposited in the New Brunswick Museum: two red-backed 
morphs (NBM 009072, 74), one lead-back morph (NBM 009073), 
and one erythristic morph (NBM 009071).

gregor f. m. JongSmA, 366 George street, apt. 1B, fredericton, 
new Brunswick, Canada; e-mail: Gregor.Jongsma@gmail.com.

PLETHODON SERRATUS (Southern Red-backed Sala-
mander). CICADA BURROW USE. Plethodon serratus is a  
lungless, terrestrial salamander that is dependent upon ambi-
ent moisture for its survival. When surface substrates dry, such 
as during the summer months or during drought periods, these 
salamanders must seek refuge in microhabitats with higher 
moisture content, including soils deeper underground. Al-
though some salamanders have the capacity to dig their own 
burrows (Semlitsch 1983. Can. J. Zool. 61:616–620), this does not 
appear to apply to Plethodon salamanders (Heatwole 1960. Ecol-
ogy 41:661–668). Instead, they utilize burrows created by other 
organisms (e.g., worms and beetles; Ransom 2011. Oecologia 
165:745–754), or, as described by Heatwole (1960, op. cit.), use 
their heads as a wedge and force their bodies into cracks or small 
openings in the substrate by pushing with their feet, and in some 
instances, their tails.

The spring of 2011 was an emergence year for Brood XIX of 
the 13-year periodical cicada (Hemiptera: Cicadidae: Magici-
cada sp.) in south central Missouri. Cicada nymphs feed on 
tree roots at depths that can exceed 60 cm. They excavate and 
maintain underground burrows, which they abandon when they 
emerge at the soil surface and disperse in the late spring (Wil-
liams and Simon 1995. Annu. Rev. Entomol. 40:269–295), leaving 
behind abundant access to subterranean microhabitats at about 
the time P. serratus begin to seek underground refuge for the 
summer (Herbeck and Semlitsch 2000. J. Herpetol. 34:341–347). 
Annual, or “dog day” cicada nymphs (Hemiptera: Tibiceninae: 
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FiG. 1. Adult Plethodon serratus encountered in a periodical cicada 
(Magicicada sp.) burrow during the Brood XIX emergence in May 
2011 in south central Missouri, USA.

FiG. 1. The three morphs of Plethodon cinereus: red-backed, lead-
backed, and erythristic. 
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Tibicen sp.) emerge annually in late July and August, not long be-
fore P. serratus are detected utilizing surface habitats in the late 
summer/fall (Herbeck and Semlitsch 2000, op. cit.).

While conducting leaf litter surveys in the Ozark Mountains 
for terrestrial salamanders on 25 May and 27 Sept 2011 in the 
Sinkin Experimental Forest (US Forest Service), Dent Co., Mis-
souri, USA, we encountered adults of P. serratus in burrows 
constructed by cicada nymphs. The salamander encountered 
in May slipped deeper into the periodical cicada burrow soon 
after detection, so we were unable to collect morphological data. 
The salamander encountered utilizing an annual cicada burrow 
in September was an adult male, 42 cm SVL (Fig. 1). Periodical 
cicada burrow densities in the spring ranged from 0.3–4.7/m2 
(mean = 1.5/m2) and cicada burrow densities in the fall ranged 
from 0–3.1/m2 (mean = 0.6/m2) (Drake et al., unpubl. data).

We hypothesize that periodical cicada burrows greatly in-
crease access to deeper subterranean microhabitats for terrestrial 
salamanders, and that greater access to more hospitable under-
ground habitat via these burrows during inclement periods, such 
as seen in the summer or dry periods during other seasons, may 
result in increased survival into the fall.

dAnA l. drAKe (e-mail: ranita_bella@hotmail.com), KAtherine 
o’donnell, and brittAny ouSterhout, university of missouri, divi-
sion Biological sciences, 110 Tucker hall, Columbia, missouri 65211, usa.

PLETHODON WELLERI (Weller’s Salamander). NESTING LO-
CATION. Few nests of Plethodon welleri have been found and 
all observations have been on Whitetop Mountain and Mount 
Rogers, Virginia, USA, at elevations ≥ 1585 m. Nests were locat-
ed in surface crevices of downed, decaying logs of Picea rubens 
(Red Spruce) immediately below a layer of moss. Those with 
eggs were discovered in mid-August while nests with hatchlings 
were found in late August and early September. The number of 
eggs or hatchlings in nests ranged from 4–11 (Organ 1960. Co-
peia 1960:287–297; Hoffman et al. 1948. J. Washington Acad. Sci. 
38:106–108).

We report a novel nest location from the north slope of White-
top Mountain, Virginia at 1494 m. On 1 July 2011 we found a nest 
of P. welleri located in leaf litter composed of Betula alleghanien-
sis (Yellow Birch), Fagus grandifolia (American Beech), and Acer 
pensylvanicum (Striped Maple) 4.5 cm beneath the leaf litter sur-
face. Eggs were found in leaves that had fallen from the previous 
year and were immediately above a layer of decomposed leaves. 
The nest was 3.5 cm from a downed, decaying Yellow Birch log 
that was 21 cm in diameter. A female P. welleri (35 mm SVL and 
67 mm total length) was coiled around two eggs. The embryos 
had small limb buds.

Our observation documents the first nest of P. welleri in a 
location other than moss covered logs and provides support for 
the importance of leaf litter for this species. This nest had fewer 
eggs than had been previously documented. Embryos exhibited 
mid-term development indicating that deposition was complete 
and either egg predation had occurred or only two eggs were de-
posited (Organ 1960, op. cit.). Embryo development also suggests 
that the eggs were likely deposited in mid-June. Egg deposition 
dates have not been determined but have been suggested to oc-
cur in May or June and our observation provides evidence for this 
time period (Petranka 1998. Salamanders of the United States and 
Canada. Smithsonian Institution Press, Washington, DC. 587 pp.). 
This nest was 91 m lower than previously documented nests and 
in an area without Picea rubens which were the only logs in which 
Organ (1960, op. cit.) found nests.

m. Kevin hAmed (e-mail: khamed@vhcc.edu) and mAttheW J. 
grAy, department of forestry, Wildlife, and fisheries, university of Ten-
nessee, 274 ellington Plant science Building, Knoxville, Tennessee 37996, 
usa; briAn pArKS, department of fisheries and Wildlife science, Virginia 
Polytechnic institute and state university, 100 Cheathman hall, Blacks-
burg, Virginia 24061, usa.

AnurA — frogS

ELEUTHERODACTYLUS CUNEATUS. PREDATION. Dur-
ing a one-year study of Eleutherodactylus cuneatus (Fong et al. 
2010. Biotropica 42:348–354) we recorded three predation events 
by two different predators: crabs and spiders. The observations 
were made along a tributary of the Indio River (20.0°N, 75.6°W; 
NAD 27 Cuba datum) at La Gran Piedra, Santiago de Cuba prov-
ince, Cuba.

On 18 Aug 2003 at 2024 h, we found a female freshwater crab 
(Epilobocera cubensis carapace length = 46 mm, carapace width 
= 68 mm) inside a burrow in the bank, on dry land, actively feed-
ing on an adult Eleutherodactylus cuneatus (ca. 49.7 mm SVL). 
When discovered, the crab was pulling out pieces of the frog 
body, which was approximately half consumed. There was a 
large laceration on the frog’s abdomen and the internal organs; 
the snout tip, one hind limb, and a half of other two limbs were 
missing. At 2000 h, water temperature was 20.0°C, air tempera-
ture was 21.1°C, and humidity was 94%. The frog was collected 
and deposited in the herpetological collection of the Centro 
Oriental de Ecosistemas y Biodiversidad (BIOECO), Santiago de 
Cuba (BSC.H 3460).

Later that night (at 0040 h), we witnessed a second freshwa-
ter crab (62 mm carapace width) consuming another adult E. cu-
neatus (>25 mm SVL). The crab was on dry land, 70 cm from the 
water’s edge. The head of the frog had been eaten and the crab 
was grasping the prey with a chela and pulling out pieces of the 
frog with the other chela. The water temperature was 19.0°C, air 
temperature was 19.6°C, and humidity was 93%.

Although it was not possible to determine whether the frogs 
had been killed or merely scavenged by the crabs, injuries were 
consistent with crab predation and no other dead frogs were ob-
served in ca. 8 h of survey in this stream. Predation by crabs is 
known in other anuran species, and includes egg, tadpole, and 
adult life stages (Gray and Christy 2000. Crustaceana 73:1023–
1025; Hayes 1983. Biotropica 15:74–76;Ryan et al. 1981. Behav. 
Ecol. Sociobiol. 8:273–278). Considering the scarcity of papers 
reporting this event, it seems that crabs are opportunistic frog 
predators.

On 18 March 2004 at 1350 h, a female ctenid spider (Ohvida 
vernalis;	16.3	mm	cephalothorax	+	abdomen	length)	was	sighted	
motionless and camouflaged in the leaf litter, 137 cm away from 
the stream’s edge, holding and biting a juvenile E. cuneatus (ca. 
10 mm SVL). While we attempted to collect the spider, it released 
its prey and the frog escaped, taking refuge in the leaf litter before 
we could collect it. At 1524 h, the water temperature was 18.5°C, 
the air temperature was 20.7°C, and humidity was 89%. The spi-
der was collected and deposited in the herpetological collection 
of the Centro Oriental de Ecosistemas y Biodiversidad (BIOECO), 
Santiago de Cuba (without a catalog number).

Frogs are common prey for spiders, as documented in recent 
reviews (Armas 2001. Rev. Ibérica Aracnología 3:87–88; Menin 
et al. 2005. Phyllomedusa 4:39–47; Toledo 2005. Herpetol. Rev. 
36:395–400), but this is only the second record of spider preda-
tion on a Cuban frog (see Novo et al. 1985. Misc. Zool. 28:1–2). 



Herpetological Review 43(2), 2012

320    nAturAl hiStory noteS

Among the families of spiders, Ctenidae is one of the most fre-
quently reported as an anuran predator (Menin et al. 2005, op. 
cit.); ctenids are ambush predators that catch prey on the ground 
(A. Sánchez, pers. comm.) hence increasing the opportunity of 
encounters with terrestrial frogs such as E. cuneatus.

This is the first study reporting predators of E. cuneatus, al-
though Valdés de la Osa and Ruiz García (1977. Misc. Zool. 6:4) 
reported cannibalism in captive specimens of E. cuneatus (pos-
sibly E. riparius) and other workers have mentioned predators of 
other Cuban Eleutherodactylus (see revision in Armas 2001, op. 
cit.). It would be interesting to examine the relationship between 
predator abundance and E. cuneatus density.

We thank A. Sánchez for identifying the spider, and R. Viña, B. 
Lauranzón, and Y. Rivera for providing field assistance. S. Scher-
lowski kindly carried field equipment to Cuba. Financial sup-
port for the field work was from a Seed Grant from the Declining 
Amphibian Population Task Force (DAPTF). The Centro Oriental 
de Ecosistemas y Biodiversidad (BIOECO) provided permits and 
logistic facilities.

AnSel fong g., Centro oriental de ecosistemas y Biodiversidad 
(BioeCo), museo de historia natural “Tomás romay,” enramadas #601, 
santiago de Cuba 90100, Cuba (e-mail: ansel@bioeco.ciges.inf.cu); JeAn-
mArc hero, environmental futures Centre, school of environment, 
Griffith university Gold Coast, Qld. 4222, australia (e-mail: m.hero@griffith.
edu.au); ireliS bignotte-girÓ, Centro oriental de ecosistemas y Biodi-
versidad (BioeCo), museo de historia natural “Tomás romay,” enramadas 
#601, santiago de Cuba 90100, Cuba; luiS A. ruedA SolAno and yei-
Son gutierreZ, departamento de Biología, universidad del magdalena, 
santa marta, Colombia.

ELEUTHERODACTYLUS MONENSIS (Coquí de Mona). REPRO-
DUCTION. Eleutherodactylus monensis is a medium-sized frog 
(49.4 mm max SVL for females), endemic to Mona Island, Puerto 
Rico. Females and males are found on the forest floor, leaf litter, 
fallen vegetation, and bromeliads. Males call from lower vegeta-
tion up to 1.0 m above the ground (Joglar 1998. Los Coquíes de 
Puerto Rico: Su Historia Natural y Conservación. Editorial de la 
Universidad de Puerto Rico, San Juan. 232 pp.). This is the first 
report on reproduction in this species and includes information 
on nesting site, clutch and egg size, and SVL of hatchlings. The 
clutch (Fig. 1) was found on 17 Sept 2011 in the Sardinera area 
on the western side of Mona Island. The clutch contained nine 
eggs (–x=4.62 mm diameter; range 4.0–5.2; N = 9) and was found 
on a Cocos nucifera palm frond buried ca. 28 cm deep within 

a pile of vegetation and debris that was 0.5 m high. While dig-
ging through the mound we observed an adult male (25.8 mm 
SVL) very close to the clutch, although we have no evidence of 
parental care at this point. On 25 Sept 2011, eight days after the 
clutch was discovered, 8 of the 9 eggs hatched and the SVL at 
birth was measured (–x= 6.28 mm SVL; range 6.0–6.5; N = 8). The 
hatchlings were deposited in the herpetology collection of the 
Museo de Biología, Universidad de Puerto Rico–Río Piedras as 
UPRRP V-00783345.

rAfAel l. JoglAr, louiS SAntiAgo, pAtriciA cAligAri, Kev-
in AvilÉS, and pAtriciA A. burroWeS, universidad de Puerto rico – 
recinto de río Piedras, apartado 23360, san Juan, Puerto rico 00931-3360 
(e-mail: rjoglar@gmail.com).

HEMISUS MARMORATUS (Marbled Snout-Burrower). DEFEN-
SIVE BEHAVIOR. The Sub-Saharan African Hemisotidae includes 
nine species in the genus Hemisus (Frost 2011. Amphibian Spe-
cies of the World: An Online Reference. v5.5. American Museum 
of Natural History, New York). The group is distinguished by the 
possession of sharply pointed snouts, modified shoulder girdles, 
well-developed forelimb muscles, and expanded metatarsal tu-
bercles, all of which are adaptations for rapid, head-first burrow-
ing (Channing 2001. Amphibians of Central and Southern Africa. 
Comstock Publ. Assoc., Ithaca and London. 470 pp.). One of the 
most widespread species is Hemisus marmoratus, which occurs 
in non-rainforest habitats from Senegal to Eritrea, and south to 
South Africa (Frost 2011, op. cit.). Although various aspects of 
the species’ natural history and behavior have been described 
(Rödel 2000. Herpetofauna of West Africa. Vol. I. Amphibians of 
the West African Savanna. Edition Chimaira, Frankfurt am Main. 
332 pp.; Schmidt and Inger 1959. Explor. Parc Nat. Upemba, Mis-
sion G. F. de Witte 56:1–264), large gaps remain, especially in 
poorly known populations from Central Africa.

Duellman and Trueb (1986. Biology of Amphibians. Johns 
Hopkins Univ. Press, Baltimore and London. 670 pp.) noted that 
several groups of heavy-bodied Neotropical anurans inflate their 
lungs in an attempt to appear larger to predators. This behav-
ior is often coupled with elevation of the posterior part of the 
body and flexion of the head downwards in the direction of the 
predator. Such behavior has been noted in the African hypero-
liid Phlyctimantis verrucosus, which is known to have apose-
matic coloration on the flanks and legs, and secretes a noxious 
latex-type liquid (Channing and Howell 2006. Amphibians of 
East Africa. Comstock Publishing Associates, Ithaca, New York. 

FiG. 1. Egg clutch of Eleutherodactylus monensis photographed on 
top of a fallen Cocos nucifera palm frond on 17 Sept 2011 in the Sar-
dinera area on the western side of Mona Island, Puerto Rico.

FiG. 1. Adult Hemisus marmoratus (UTEP 20347) in defensive inflate-
and-bow display.
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418 pp.). Channing (2001, op. cit.) referred to the latter display as 
the “unken reflex.” However, Duellman and Trueb (1986, op. cit.) 
and Lillywhite (2008. Dictionary of Herpetology. Krieger Publ. 
Co., Malabar, Florida. 376 pp.) defined unken reflex as a warning 
display in which the back is arched, the hind legs are raised over 
the body with the soles upward, and the head is pulled back to 
display aposematic coloration. The unken reflex is typically as-
sociated with salamanders and the Asian frog genus Bombina. 
To avoid confusion with the unken reflex, we define the behavior 
described above for Phlyctimantis as the inflate-and-bow dis-
play. De Witte (1941. Inst. Parcs Nat. Congo Belge 33:xvii–261) 
illustrated, but did not discuss, a female H. guineensis engaged 
in this latter “emotional” display in Virunga (formerly Albert) Na-
tional Park in northeastern Democratic Republic of the Congo 
(DRC). Herein, we report an identical defensive behavior for H. 
marmoratus.

At 1530 h (45°C air temperature) on 21 Jan 2010, we col-
lected a single adult (32.4 mm SVL) H. marmoratus from a large, 
muddy pit on the road south of Nyunzu, Katanga Province, DRC 
(6.5122°S, 28.0564°E; elev. 799 m). This area is in the Central Zam-
bezian Miombo Woodlands Ecoregion of Burgess et al. (2004. 
Terrestrial Ecoregions of Africa and Madagascar: A Conserva-
tion Assessment. Island Press, Washington, Covelo and London. 
501 pp.). The animal was placed in a plastic container until the 
following morning, when it was photographed. During this pro-
cess, the frog was handled repeatedly to prevent escape, and to 
remove debris from its skin. In response to this handling, the frog 
inflated its lungs, elevated the posterior half of its body with its 
hind limbs, and lowered the head in the direction of the indi-
vidual who was handling it (Fig. 1). The frog maintained this po-
sition for ca. 1 min before lowering the posterior half of its body, 
and allowing its lungs to deflate. The specimen was deposited in 
the herpetological collection of the Laboratory for Environmen-
tal Biology at the University of Texas at El Paso (UTEP 20347).

Previous studies noted that H. marmoratus typically tries to 
escape predators by hopping towards water or burrowing rapidly 
(Noble 1924. Bull. Amer. Mus. Nat. Hist. 49:147–347; Wager 1986. 
Frogs of South Africa: Their Fascinating Life Stories. Delta Books, 
Craighall. 183 pp.). Our observations represent the first record 
of the inflate-and-bow defensive behavior in this species. Con-
sidered together with the published illustrations of H. guineensis 
(De Witte 1941, op. cit.), our observations suggest the inflate-
and-bow display might be widespread among the Hemisotidae.

eli greenbAum, department of Biological sciences, university 
of Texas at el Paso, 500 W. university avenue, el Paso, Texas 79968, usa 
(e-mail: egreenbaum2@utep.edu); chifunderA KuSAmbA (e-mail: 
chifundera@yahoo.co.uk) and WAndege m. moningA, laboratoire 
d’herpétologie, département de Biologie, Centre de recherche en sci-
ences naturelles, lwiro, république démocratique du Congo; mWene-
bAtu m. AriStote, institut superieur d’ecologie pour la Conservation de 
la nature, Katana Campus, sud Kivu, république démocratique du Congo.

KALOULA KALINGENSIS (Narrow-Mouthed Frog). PARENTAL 
CARE. The microhylid Kaloula kalingensis was observed to ex-
hibit bi-parental care on 18 Aug 2011 on Mt. Banahao in Luzon, 
Philippines (14.0932°N, 121.4912°E) at an elevation of 1100 m. 
An adult male (2.8 cm SVL; 2.7 g) was found guarding a clutch 
of 14 tadpoles in a phytotelm (water-filled cavity) of a tree 0.91 
m above the ground. The phytotelm was 4.5 cm wide by 6.5 cm 
tall with a depth of 8 cm. The adult remained at the bottom of 
the cavity where it would emerge periodically to the surface to 
breathe (Fig. 1). The tadpoles continued to surface for air every 

couple of minutes as well. The adult male was collected and re-
moved from the phytotelm. Two days later the phytotelm was 
resurveyed and an adult female (3.49 cm SVL; 4.7 g) was found 
guarding the remaining tadpoles, thus confirming that this spe-
cies exhibits bi-parental clutch guarding. Other frogs (e.g., Play-
mantis montanus) in this area have been documented guarding 
direct-developing eggs but few species with tadpoles have been 
shown to exhibit parental care from the site of a phytotelm, as 
well as having both parents contribute to care of the tadpoles.

ryAn d. WilliS, school of Biological science, southeastern louisiana 
university, hammond, louisiana, usa; e-mail: ryan.willis-3@selu.edu.

LEPTODACTYLUS ALBILABRIS (Caribbean White-Lipped 
Frog). CALLING SITE. Frogs are known to use burrows of a di-
verse array of animals as calling or retreat sites. Here I report 
the use of an active crab burrow as a calling site for Leptodac-
tylus albilabris. A diverse array of invertebrate burrows are used 
by frogs as retreat sites, for example tarantulas (Blair 1936. Co-
peia 1936:115; Hunt 1980. Nat. Hist. 89:48–53; Powell et al. 1984. 
Salamandra 20:273–274; Cocroft and Hambler 1989. Biotropica 
21:2–8), termites (Loveridge 1976. Zool. Afr. 11:319–333), scor-
pions (Rödel and Braun 1999. Biotropica 31:178–183), or crabs 
(McIntyre 2003. Herpetol. Rev. 34:52–53). Only one other anuran, 
the leptodactylid Lithodytes lineatus, is known to call from in-
vertebrate dug burrows, calling from within the nests of leafcut-
ter ants (Atta spp.) (Lamar and Wild 1995. Herpetol. Nat. Hist. 
3:135–142). While Leptodactylus albilabris has previously been 
reported calling from crevices or burrows (Narins 1990. BioSci-
ence 40:268–274), which may play a role in the seismic commu-
nication reported for this species (Lopez et al. 1988. Anim. Behav. 
36:1295–1308), the nature of these burrows or crevices was not 
described and other occupants were not reported.
 I observed a single Leptodactylus albilabris calling at the 
mouth of an active crab burrow on three nights in August 2011 in 
El Combate, Puerto Rico. Other than the focal individual no other 
individuals of L. albilabris were audible during the observation 
period. The burrow was in a residential area between two out-
buildings and under a pile of scrap plywood. The burrow mea-
sured ca. 15–20 cm in diameter at the opening and was always 
inhabited by a single Blue Land Crab (Cardisoma guanhumi) 

FiG. 1. Kaloula kalingensis (see arrow) in a phytotelm with tadpoles.
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with a carapace width of ca. 10 cm. The depth of the burrow was 
not determined, although it was filled with water to within 12 
cm of the top. Cardisoma guanhumi is primarily herbivorous, al-
though occasionally eating carrion, including frogs (Wolcott and 
Wolcott 1987. Physiol. Zool. 60:262–268). It is possible the crab 
was not perceived as a predator despite its considerably larger 
size. This crab was observed in the burrow both day and night, 
while the L. albilabris was only observed after dark. On each 
night of observation I removed the plywood after the frog began 
calling to confirm its location. The frog always retreated away 
from the burrow either under another piece of plywood or the 
concrete slab of the outbuilding (on the first night of observa-
tions the frog was captured to confirm identification before it re-
treated in this manner). The frog returned to approximately the 
same location each night to call suggesting that this location was 
preferred as a calling site but not as a retreat site.

noAh m. gordon, department of Biology, Koch Center 219, universi-
ty of evansville, evansville, indiana 47722, usa; e-mail: ng62@evansville.edu.

LEPTODACTYLUS FRAGILIS (White-lipped Foamfrog). DIS-
TRESS CALL. Although anurans produce a wide array of vocaliza-
tions, most studies have focused on studying advertisement calls 
with other call types receiving little attention. Additional types 
of vocalization include territorial, courtship, fighting, and de-
fensive calls (Duellman and Trueb 1994. Biology of Amphibians. 
McGraw-Hill, New York. 670 pp.). Distress calls are defensive calls 
triggered by dangerous circumstances such as being captured by 
a predator (Hödl and Gollmann 1986. Amphibia-Reptilia 7:11–
21). Although their function is unclear, it has been suggested that 
distress calls act as a defensive mechanism to reduce the chances 
of predation. Distress calls occur in numerous species of anurans 
but only recently these calls have been carefully characterized 
in a growing number of species (de Toledo and Haddad 2009. S. 
Am. J. Herpetol. 4:25–42). Several species in the family Leptodac-
tylidae produce distress calls, but it is unclear how widespread 
this anti-predatory strategy is in this clade. Here I describe the 
defense call of L. fragilis. The observations took place in the canal 
area, Gamboa, Panama (9°07.0’N, 79°41.9’W).

During the evening of 12 July 2010 I captured a female L. fra-
gilis (36.4 mm SVL) that was motionless by a breeding puddle. As 
it was captured, the frog produced an open-mouth vocalization 
strikingly different in acoustic structure from the mating call of 
the species (Fig. 1A). She produced over 35 distress calls (34 were 
recorded and 33 analyzed) and arched her body backwards two 
times between calls as if she was playing dead. The defensive 
calls were easily triggered by holding the frog from the rear legs 
or allowing it to escape and capturing it again. The distress calls 
are short (0.636 ± SD 0.17s), high frequency cries (dominant fre-
quency: 11.32± SD 1.22 kHz) that are rich in harmonics, and can 
have from one to three notes (Fig. 1B). Most calls, however, have 
two notes (75.6%). The first note is longer than the other two that 
are similar in duration and structure (note 1: 0.297 ± SD 0.13s; 
note 2: 0.127 ± SD 0.02; note 3: 0.126 ± SD 0.01). This acoustic 
structure differs strikingly from the mating call of this species, 
which consists of a short and low-pitched upward sweep whistle 
with few harmonics (Ibañez et al. 1999. The Amphibians of Barro 
Colorado Nature Monument, Soberania National Park and Adja-
cent Areas. Editorial Mizrachi & Pujol, Panama).

During12 July–11 Aug 2011, I captured 16 L. fragilis (12 males 
and 4 females) and recorded when they produced a distress call. 
Only two individuals produced distress calls, the female men-
tioned above and a male (32.7 mm SVL) found on 28 July 2010. 

When captured, the male also arched his body backwards be-
tween producing distress calls. In both cases, the distress calls 
were emitted with the frog’s mouth open as has been observed 
for distress calls emitted by most anuran species studied (de To-
ledo and Haddad 2009, op. cit., but see Figueiredo-de-Andrade et 
al. 2010. Herpetol. Notes 3:37–39). Distress calls in this species, 
as has been reported for other species, are not consistently trig-
gered by humans handling the frogs.

The distress call of L. fragilis is similar in its general acoustic 
structure to the distress calls described for species in the fuscus 
and pentadactylus group (De Toledo and Haddad 2009, op. cit.: L. 
pentadactylus, L. savage, L. mystacinus, L. fuscus, L. troglodytes, 
and L. vastus; Toledo et al. 2005. Herpetol. Bull. 2005:29–31: L. 
labyrinthicus). Despite the large differences in advertisement 
calls among those species, the release calls are relatively similar, 
consisting of short, high-pitched screams. The characterization 
of the distress calls of L. fragilis reported here builds upon re-
cent studies describing defensive calls in anurans. A robust set of 
descriptions of distress calls will allow further investigations to 
examine the function and evolution of this call type. 

This observation was possible thanks to the support of Texas 
Tech University. I am thankful to L. Beaty who helped record the 
video of the female producing distress calls and to the Smithson-
ian Tropical Research Institute for help and logistics.

XimenA e. bernAl, department of Biological sciences, Texas Tech 
university, lubbock, Texas 79409, usa; e-mail: ximena.bernal@ttu.edu.

LEPTODACTYLUS FUSCUS (Rufous Frog). PREDATION. Lep-
todactylus fuscus is distributed in the neotropical region from 

FiG. 1. (A) Female Leptodactylus fragilis producing distress calls with 
her mouth open. (B) Oscillogram (above) and spectrogram (below) 
of representative distress calls produced by a female L. fragilis.
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Panamá to Argentina, and to the eastern edge of the Andes 
Mountains. The species occupies open habitats and colonizes 
river edges and recently modified habitats in forested regions 
(Heyer and Reid 2003. Ann. Brazil. Acad. Sci. 75:39–54; Wynn and 
Heyer 2001. Tropical Zool. 14:255–285).

On 3 March 2010 we collected a DOR adult Burrowing Owl 
(Athene cunicularia). During examination of the stomach con-
tents, a Leptodacylus fuscus was found along with 5 orthopter-
ans, 5 coleopterans, and some unidentified material. Only the 
legs of the frog were well digested. The almost intact head and 
sacral region allowed identification. The owl was run over at km 
46.7 at 0750 h on the route ES-060, a highway located in the Mu-
nicipality of Guarapari, State of Espírito Santo, Brazil. 

Athene cunicularia is a terrestrial species, with nocturnal and 
diurnal-crepuscular habits that occurs from Canada to Tierra del 
Fuego (Argentina). They live in fields, pastures, and salt marsh-
es; populations are thought to be expanding due to increasing 
destruction of the forest landscape (Gervais et al. 2003. J. Wildl. 
Manag. 67:155–164; Sick 1997. Ornitologia Brasileira. Ed. Nova 
fronteira, Rio de Janeiro, Brazil. 862 pp.). The species inhabits 
holes in the ground. Several studies have shown this species has 
a generalized diet, consisting of arthropods and vertebrates (am-
phibians, reptiles, and mammals) (Martins and Egler 1990. Rev. 
Brasil. Biol. 50:579–584; Sick 1997, op. cit.; Motta-Júnior 2006. Ara-
rajuba: Rev. Brasil. Ornitol. 14:359–377; Vieira and Teixeira 2008. 
Bol. Mus. Biol. Mello Leitão (n. Sér.) 23:5–14). This is the first re-
port of Leptodactylus fuscus in the diet of Athene cunicularia. 

We thank Rodosol S.A. for donation of the material to the Mu-
seu Prof. Mello Leitão and Thiago Marcial de Castro for help in 
analysis and confirmation of species.

fAbiAno AndrAde lAnSchi (e-mail: fabiano_lanschi@hotmail.
com) and miKAel mAnSur mArtinelli, setor de Zoologia, museu de 
Biologia Prof. mello leitão, avenida José ruschi, 4, CeP 29650-000, santa 
Teresa, espírito santo, Brazil.

LEPTODACYLUS AFF. MARMORATUS. ALBINISM. Leptodacylus 
aff. marmoratus is a frog widely distributed in the Atlantic Forest 
of northeastern Brazil (Freitas and Silva 2005. A Herpetofauna da 
Mata Atlântica Nordestina, Pelotas: Editora USEB). Here, we re-
port an adult albino L. aff. marmoratus (17.2 mm SVL) collected 
on 14 June 2011 at 1530 h in the Parque Estadual de Dois Irmãos, 
municipality of Recife (8.002665°S, 34.942679°W, WGS 84) Albi-
nism in adult anurans is rare in nature (Rodrigues and Oliveira 
Filho 2004. Herpetol. Rev. 35:373–373). This report is the first re-
cord of an albino Leptodacylus aff. marmoratus. The specimen 
was deposited in herpetological collection at the Universidade 
Federal Rural de Pernambuco/Unidade Acadêmica de Serra Tal-
hada - UFRPE/UAST (CHUFRPE 1100), Serra Talhada, Pernam-
buco, Brazil. 

edivAniA do nAScimento pereirA, universidade federal rural 
de Pernambuco – ufrPe, Centro de Ciências Biológicas, rua dom manoel 
de medeiros, s/n, dois irmãos recife/Pe, Brazil (e-mail: edivania_nasci-
mento@hotmail.com); ednilZA mArAnhAo doS SAntoS, universi-
dade federal rural de Pernambuco/ unidade acadêmica de serra Talhada 
(ufrPe/ uasT), fazenda saco, s/n, serra Talhada - Pe, Brazil (e-mail: ednil-
zamaranhao@yahoo.com.br).

LITHOBATES AREOLATUS CIRCULOSUS (Northern Craw-
fish Frog). THWARTED PREDATION. Heemeyer (2011. Thesis, 
Dept. Biology, Indiana State Univ.) has shown that snakes are 
major predators of Crawfish Frogs, but that frogs in burrows are 
11.7 times less likely (deaths/day) to be preyed upon than frogs 

exhibiting breeding migrations or ranging behaviors. What is not 
clear is whether Crawfish Frogs in burrows are simply avoiding 
snakes, or whether burrows allow Crawfish Frogs to successfully 
defend themselves. When not breeding, Crawfish Frogs spend 
most of their time (up to 11 mo/yr) in or immediately adjacent 
to crayfish burrows (Heemeyer 2011, op. cit.). Crawfish Frogs will 
generally use the same burrow throughout the year unless forced 
to abandon it, for example, due to flooding (Heemeyer and Lan-
noo 2011. Herpetol. Rev. 42:261–262). This fidelity to specific bur-
rows has allowed us to follow individual frogs for long periods of 
time using Cuddeback® (Non Typical Inc.) wildlife cameras set to 
photograph at 1-h intervals (the minimum interval programming 
allows; Hoffman et al. 2010. Bioscience 60:829–834). This moni-
toring effort has serendipitously allowed us to address the ques-
tion of Crawfish Frog defense. On its feeding platform, a Crawfish 
Frog will typically position itself facing its burrow entrance, and 
when frightened will jump into the burrow, crawl a short ways 
down the burrow, then turn around to face the burrow entrance. 
Frogs in this position are usually within 7.5–15.0 cm of the soil 
surface (Thompson 1915. Sci. Pap. Univ. Michigan 10:1–7).

On 4 July 2011, Cuddeback® images showed that Frog 26 
(110 mm SVL, 128 g) was out of its burrow most of the morn-
ing and early afternoon, through 1400 h (Fig. 1A). One hour later 
a Black Racer (Coluber constrictor) was photographed working 
the burrow entrance (Fig. 1B). One hour after that, the frog had 
not re-appeared (Fig. 1C), and in fact did not appear for another 
four hours, until 2000 h, when it assumed the same position it 
held at 1400 h (Fig. 1D). Black Racers will prey on Crawfish Frog 
adults and juveniles (Heemeyer 2011, op. cit.). A 110 cm total 
length Black Racer took a 97 mm SVL Crawfish Frog on 5 June 
2010, and a 85 cm SVL Black Racer took a 105 mm SVL Craw-
fish Frog on 10 August 2010. From these data we suspect that 
the snake in Fig. 1 was large enough to have eaten Frog 26. Skin 
secretions from numerous dorsal granular glands of Crawfish 
Frogs exhibit antimicrobial properties (Ali et al. 2002. Biochim. 
Biophys. Acta 1601:55–63) rather than antipredatory properties, 
but see Heemeyer et al. (2010. Herpetol. Rev. 41:475). Altig (1972. 
Quart. J. Florida Acad. Sci. 35:212–216) has shown Crawfish Frogs 

FiG. 1. Crawfish Frog number 26 on 4 July 2011. A) On its feeding plat-
form at 1400 h; B) being attacked by an Eastern Black Racer at 1500 
h; C) fate unknown; D) emerged from its burrow unharmed at 2000 
h. When threatened Crawfish Frogs quickly jump into their burrow, 
turn around to face the threat, lower their heads, then inflate their 
bodies to forcibly press themselves against their burrow walls.
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exhibit a defensive display, where they inflate their bodies and 
lower their heads. We have observed similar defensive displays 
in Crawfish Frogs inhabiting burrows. When inflating their bod-
ies, adult Crawfish Frogs wedge themselves against their burrow 
walls (Engbrecht and Heemeyer 2011. Herpetol. Rev. 41:197) 
making extraction difficult (Heemeyer and Lannoo 2010. Herpe-
tol. Rev. 41:168–170). Crawfish Frogs in burrows appear vulner-
able to snake predation when lifting their head, which allows the 
snake to grab their jaws and gain purchase (Engbrecht and Hee-
meyer 2011, op. cit). With this exception in mind, it is clear from 
this sequence of photographs that crayfish burrows can assist 
Crawfish Frogs in defending themselves. Absent this protection, 
it is unlikely a Crawfish Frog would survive a snake attack such 
as the one recorded here.

nAthAn J. engbrecht (e-mail: nathanengbrecht@gmail.com), 
Jennifer l. heemeyer, vAneSSA c. Kinney, and michAel J. lAn-
noo, indiana university school of medicine–Th, rm. 135 holmstedt hall 
indiana state university, Terre haute, indiana 47809, usa.

PELOPHYLAX LESSONAE (Pool Frog). PREDATION and REIN-
TRODUCTION. During surveys to monitor the reintroduction of 
the northern clade of Pelophylax lessonae at a site in Norfolk, UK 
(Buckley and Foster 2005. Reintroduction Strategy for the Pool 
Frog Rana lessonae in England. English Nature Research Report 
642, Peterborough, UK) a male Grass Snake (Natrix natrix; 615 
mm TL, 52 g) with a large prey bulge was captured (2 Aug 2009) 
and placed in a cloth bag, whereupon it regurgitated an adult 
male P. lessonae (58 mm SUL). The distal part of the left hind 
leg and most of the right hind leg had been digested, so body 
weight could not be measured directly. However, northern clade 
P. lessonae of this SUL weigh ca. 20 g (J. Buckley and J. Foster, 
unpubl. data), a relative prey mass of 0.38.

Natrix natrix feed primarily on amphibians, taking species 
depending upon availability (Gregory and Isaac 2004. J. Herpe-
tol. 38:88–95). The frogs in this reintroduction program originate 
from Sweden where N. natrix also occur and presumably prey 
on this species. Nevertheless, at the present site anurans were 
scarce prior to the reintroduction of Pool Frogs. The current ob-
servation indicates that N. natrix there are able to exploit this 
new prey species, as they have done at a site in southeast Eng-
land where they feed on the congeneric P. ridibundus, an intro-
duced non-native species (Gregory and Isaac, op. cit.).

Grass Snakes are abundant at the reintroduction site but 
their impact on the Pool Frog program is unknown. The frog 
ingested was a relatively large male: mean SUL for males = 52 
mm, range = 42–63, N = 54; females are a little larger, mean SUL 
= 54 mm, range = 42–74, N = 61 (J. Buckley and J. Foster, unpubl. 
data). Grass Snakes at this site are relatively small, although large 
adults in the population grow to 700–800 mm TL (unpubl. data), 
presumably large enough to prey on all sizes of P. lessonae.

I am grateful to Amphibian and Reptile Conservation, An-
glian Water and Natural England for funding the Pool Frog rein-
troduction program.

John bAKer, 63a Thoroughfare, halesworth, suffolk iP19 8ar, uK; e-
mail: johninhalesworth@aol.com.

PHYSALAEMUS ERIKAE. DEFENSIVE BEHAVIOR. One of the 
most common defensive strategies performed by some species 
of the family Leiuperidae is the elevation of the pelvic region, 
during which large dark inguinal glands are shown to potential 
predators (Duellman and Trueb 1994. Biology of Amphibians. 
McGraw-Hill Publ. Co., New York. 670 pp).

Physalaemus erikae is endemic to southern Bahia, Brazil and 
can be found on the borders of Atlantic Rainforest fragments, 
clearings, and cacao plantations (Cruz and Pimenta 2004. J. Her-
petol. 38[4]:480–486). This species also shows inguinal glands, 
however these are much smaller than in other species that show 
the above described defensive display. 

On 10 Oct 2009, in the municipality of Uruçuca we collected 
three P. erikae in a temporary pond near a cacao plantation. Dur-
ing a photo session in the laboratory one of the frogs (MZUESC 
8417) assumed a defensive posture, lifting the body and opening 
its mouth when we pointed a finger in its direction. In most cas-
es, the frog opened its mouth at the approach of the finger and 
closed it soon after, but in some cases the frog kept the mouth 
open even after the finger was removed. This behavior lasted 
about 90 seconds and was not displayed again by any of the col-
lected frogs.

This behavior has been described for other amphibian spe-
cies, but generally the behavior is more complex than the one 
related here. Hemiphractus fasciatus shows its orange tongue 
during the mouth opening display and may try to bite a preda-
tor; notably this species has a pair of odontoids on the lower jaw 
that are able to pierce human skin (Myers 1966. Herpetologica 
22:68–71). When threatened, Calyptocephalella gayi inflates the 
lungs, raises its body, opens its mouth, emits loud vocalizations, 
and may even jump towards the potential predator (Veloso 1977. 
Herpetologica 33:434–442). 

The defensive behavior observed in P. erikae is less complex, 
as the frog only adopted a threatening pose without any ag-
gressive action towards the possible predator. This behavior is 
similar to that observed in species of the genus Leptopelis (Perret 
1966. Zool. Jahrb. Syst. 93:289–464). Our report is the first case of 
this type of behavior in a species of the family Leiuperidae.

iuri ribeiro diAS (e-mail: iurirdias@hotmail.com) and mirco SolÉ 
(e-mail: mksole@uesc.br), universidade estadual de santa Cruz – uesC, Km 
16 rodovia ilhéus-itabuna, CeP 45662-900, ilhéus, Bahia, Brazil.

PROCERATOPHRYS AVELINOI, CYCLORAMPHUS ACAN-
GATAN. DEFENSIVE BEHAVIOR. Frogs in the family Cycloram-
phidae exhibit defensive behaviors including thanatosis, con-
traction, chin-tucking, crouching down, inflating the body, and 
cloacal discharge (Toledo et al. 2010. J. Nat. Hist. 44:31–3.; Toledo 
et al. 2011. Ethol. Ecol. Evol. 23[1]:1–25).

Herein we report two species of the family Cycloramphidae 
performing the defensive behavior of contraction (sensu Toledo 
et al. 2010, op. cit.). The first observation occurred in the Parque 
das Perobas (23.483333°S, 51.983333°W) in the municipality of 
Maringá, state of Paraná, Brazil. Four Proceratophrys avelinoi 
were collected in pitfall traps on 9 Aug 2007, and when handled 
during removal from the bucket remained immobile for about 
two minutes, with hands and arms slightly raised at the side (Fig. 
1A, B). The same behavior was observed on 2 Feb 2008, in a re-
sidual forest in the municipality of Embú-Guaçu (23.883333°S, 
46.816666°W), state of São Paulo, Brazil. An adult Cycloramphus 
acangatan was caught in a pitfall trap, and when handled during 
removal from the bucket it remained motionless for three min-
utes with hands and arms slightly raised at the side (Fig. 1C, D). 
All individuals observed remained in this position for more than 
two minutes. After returning to the normal position, individuals 
of both species repeated the behavior after being handled again. 
Contraction is a defensive behavior exhibited by toxic species 
(Sazima 1974. J Herpetol. 8[4]:376–377). Proceratophrys avelinoi 
has a characteristically colored ventral region which might signal 
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toxicity. Cycloramphus acangathan is known to exhibit cloacal 
discharge (Toledo et al. 2011, op. cit.), although contraction has 
not been reported until now. This is the first record of contraction 
for the genus Cycloramphus and the first report for P. avelinoi.

We thank Felipe Toledo for comments on this manuscript.
ricArdo lourenÇo-de-morAeS, faculdade ingá-uningá, depar-

tamento de Ciências Biológicas, maringá, Paraná, Brazil, CeP 87070-000; 
current address: Programa de Pós-graduação em Biologia animal, univers-
idade estadual de Campinas (uniCamP), Campinas, são Paulo, Brazil, Caixa 
Postal 6109, CeP 13083-970 (e-mail: ricardo_lmoraes@hotmail.com); re-
nAto lourenÇo-de-morAeS, universidade de santo amaro – unisa, 
departamento de Ciências Biológicas –Campus i, r. Prof. eneas de siqueira 
neto, 340 - Cidade dutra, são Paulo, Brazil, CeP 04829-300 (e-mail: varan-
nus@yahoo.com.br).

PSEUDACRIS CRUCIFER (Spring Peeper). PREDATION. Cold 
tolerance and early emergence from hibernation may reduce 
overlap between breeding Pseudacris crucifer and ophidian pred-
ators. Nonetheless, P. crucifer is preyed upon by several species 
of snakes that forage in wetlands, including natricines (Gibbons 
and Dorcas 2004. North American Watersnakes: A Natural Histo-
ry. Univ. Oklahoma Press, Norman. 438 pp.; Carpenter 1952. Ecol. 
Monogr. 22:235–258; Test 1958. Copeia 1958:151–152). Despite 
moving long distances overland to forage in isolated ephem-
eral wetlands for amphibian prey (Roe et al. 2003. Biol. Cons. 
188:79–89), Nerodia erythrogaster was not reported to prey upon 
P. crucifer by Gibbons and Dorcas (1994, op. cit.). Herein I provide 
observations of N. erythrogaster preying upon adult P. crucifer in 
breeding wetlands near Vicksburg, Warren Co., Mississippi, USA.

At ca. 1915 h, 13 March 1986, I observed a juvenile N. erythro-
gaster (28 cm total length) in an ephemeral wetland swallowing 

a gravid adult female P. crucifer. Several eggs had discharged 
through the frog’s abdomen wall where pierced by the snake’s 
teeth. Between 2030 and 2055 h, 13 April 1986, I observed five N. 
erythrogaster foraging in a borrow-pit pond in the floodplain of 
Hatcher Bayou. Upon capture, one snake disgorged an adult P. 
crucifer (sex not recorded).

John g. pAliS, P.o. Box 387, Jonesboro, illinois 62952, usa; e-mail: 
jpalis@yahoo.com.

RANA BOYLII (Foothill Yellow-legged Frog). UPLAND MOVE-
MENT. Rana boylii is primarily a stream-dwelling species that 
may make modest migrations along stream corridors (Fellers 
2005. In M. Lannoo [ed.], Amphibian Declines: the Conservation 
Status of United States Species, pp. 534–536. Univ. California 
Press, Berkeley, California). It is usually found near water (Nuss-
baum et al. 1983. Amphibians and Reptiles of the Pacific North-
west. Univ. Press Idaho, Moscow, Idaho; Stebbins 2003. A Field 
Guide to Western Reptiles and Amphibians, 3rd ed. Houghton 
Mifflin Co., Boston, Massachusetts. 533 pp.) and rarely more than 
a meter from the shoreline (Storer 1925. Amphibia of California. 
Univ. California Press, Berkeley California). However, Nussbaum 
et al. (1983, op. cit.) reported finding small R. boylii over 50 m 
from a river. As this frog is considered a stream-dwelling species, 
the effect of the loss of adjacent uplands has not been well stud-
ied. Here we describe frequent observations of R. boylii far from 
a natal stream and in an urban setting.

We conducted evening road surveys during rainfall and other 
ad hoc visual encounter sampling in the vicinity of the perennial 
Sulphur Creek, east of Ukiah, California, USA. We also conduct-
ed egg mass surveys along a 0.8 km reach of Sulphur Creek. This 
study reach of the creek is surrounded by residential develop-
ment on the south side consisting of over 70 houses with mani-
cured lawns and/or landscaping accessed by two-lane asphalt 
roads that parallel Sulphur Creek. Most of our observations were 
on roads separated from the creek by one or more rows of resi-
dential houses. Piecemeal developments and a two-lane paved 
road parallel the creek on the north side. 

We found a total of 60 juvenile R. boylii in the residential 
study area during spring and fall from 2008 to 2011. Fifty-six 
were found on residential roadways with 7 of these frogs appar-
ently killed by vehicles. We also found two crushed R. boylii be-
neath a boat cover on a concrete driveway in front of a residen-
tial house and two more frogs in nearby landscaping. The largest 
single-evening observation was 40 R. boylii on 11 Oct 2011. Most 
observed frogs appeared to be moving away from the creek. Al-
though not recorded, we observed frogs on roadways for several 
years prior to 2008. The distance of R. boylii observations from 
Sulphur Creek ranged from 16 m to 331 m with an average dis-
tance of 71.3 m. On 1 May 2011 we found 27 egg masses and two 
juvenile R. boylii in Sulphur Creek indicating that the study reach 
is a natal stream for the species. Other amphibians detected on 
roadways and front yards included California Newts (Taricha to-
rosa), Western Toads (Anaxyrus boreas), and Pacific Chorus Frogs 
(Pseudacris regilla).

These findings suggest that R. boylii may use upland habitat 
far more than previously reported. Also, the loss of creek habitat 
and alterations to hydrology are major conservation concerns 
(Fellers 2005, op. cit.). Our observations of road mortality and 
other dead frogs suggest that R. boylii are susceptible to indirect 
impacts from urbanization.

dAvid g. cooK, sonoma County Water agency, 404 aviation Blvd., 
santa rosa, California 95405, usa (e-mail: dcook@scwa.ca.gov); SeAn 

FiG. 1. Proceratophrys avelinoi after being removed from a pitfall trap 
exhibiting contraction behavior; A) dorsal view, B) ventral view. Be-
low Cycloramphus acangatan after being removed from a pitfall trap 
in a contracted position; C) dorsal view, D) ventral view.
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White, pAige White, and elSie White, 571 saratoga Court, ukiah, Cali-
fornia 95482, usa.

teStudineS — turtleS

CHELYDRA SERPENTINA (Snapping Turtle). DIET. Chelydra 
serpentina is an omnivorous species known to consume a wide 
variety of plants and animals (Ernst and Lovich 2009. Turtles of 
the United States and Canada, 2nd ed. Johns Hopkins University 
Press, Baltimore, Maryland. 827 pp.). In Florida, C. serpentina 
has been reported to eat Colocasia esculenta, Elodea sp., Lemna 
sp., Najas sp., Nelumbo lutea, Nymphaea sp., Sagittaria sp., Spi-
rodela polyrhiza, Typha sp., Utricularia sp., and Vallisneria sp. 
(Aresco et al. 2006. In P. A. Meylan [ed.], Biology and Conserva-
tion of Florida Turtles, pp. 44–57. Chelonian Res. Monogr. No. 3; 
Punzo 1975. J. Herpetol. 9:207–210). Herein is the first report of C. 
serpentina feeding on Hydrilla (Hydrilla verticillata), an invasive 
aquarium species (originally from southern India) that has been 
established throughout Florida since the 1970s (Langeland 1996. 
Castanea 61:293–304).   
 On 3 April 2011 at approximately 2000 h, we observed an 
adult male C. serpentina (straight midline carapace length = 365 
mm, mass = 10.25 kg) at Naked Spring, Gilchrist Co., Florida, USA 
(29.82993°N, 82.68124°W; WGS84; elev. 8 m) consuming H. verti-
cillata continuously for approximately five minutes. Hydrilla is 
abundant in this spring and grows too rapidly to be controlled by 
the foraging activities of all resident animal populations at this 
site, but it may at least provide some nutritional value to C. ser-
pentina.

gerAld r. JohnSton, department of natural sciences, santa fe 
College, Gainesville, florida 32606, usa (e-mail: jerry.johnston@sfcol-
lege.edu); eric SuAreZ, department of Wildlife ecology and Conserva-
tion, university of florida, Gainesville, florida 32611, usa (e-mail: eric.su-
arez725@yahoo.com).

EMYDOIDEA BLANDINGII (Blanding’s Turtle). RECORD 
CLUTCH SIZE. Nesting activity in a population of Emydoidea 
blandingii in Algonquin Provincial Park, Ontario has been moni-
tored annually since 2007. On 17 June 2011, an unmarked female 
was found nesting at 2100 h on a gravel road, and she laid 25 
eggs. The female weighed 1920 g post-oviposition, and had a 
straight-line carapace length of 244 mm. A predator exclusion 
cage was buried over the top and down the sides of the nest to 
prevent predation of the eggs. Beginning in August, the nest was 
monitored daily for emerging hatchlings. On 17 September 2011, 
after 92 days of incubation, four hatchlings were observed on 
the ground surface under the cage. Upon excavation, another 21 
hatchlings were found hatched and alive within the nest cham-
ber (Fig. 1). This nest experienced 100% hatching success, de-
fined as the proportion of eggs laid that hatched. Hatchling body 
mass ranged from 8.0 to 10.2 g (mean ± SE = 9.50 ± 0.09 g) and 
straight-line carapace length ranged from 31.1 to 36.2 mm (34.1 
± 2.2 mm). Hatchlings from this nest were similar in size to those 
emerging from nests with smaller clutch sizes (N = 91; mass: 8.74 
± 0.08 g, range 6.5–10.2 g; straight-line carapace length: 32.8 ± 0.1 
mm, range 27.3–35.8 mm) at our study site.
 Previously reported clutch sizes for E. blandingii range from 
3 to 24 eggs (Ernst and Lovich 2009. Turtles of the United States 
and Canada, 2nd ed. Johns Hopkins University Press, Baltimore, 
Maryland. 827 pp.; Rowe 1992. Can. J. Zool. 70:1690–1695; Ruane 
et al. 2008. Copeia. 2008:771–779). As the clutch we observed is 
greater by one egg than the previous maximum of 24 eggs, our 

observation serves as a new record for the largest reported Blan-
ding’s Turtle clutch size. Our clutch size observation is from a 
population near the northern range limit for the species, where 
both female body size and clutch sizes may reach their maxi-
mum (Iverson et al. 1993. Can. J. Zool. 71:2448–2460). 
 Financial support for this work was provided by the Natural 
Sciences and Engineering Research Council (NSERC). Financial 
and in-kind contributions were provided by Algonquin Provin-
cial Park (Ontario Ministry of Natural Resources). All work was 
carried out under an approved Laurentian University Animal 
Care Committee protocol and was authorized by permits from 
the Ontario Ministry of Natural Resources. 

JuliA l. riley, laurentian university, sudbury, ontario, Canada (e-
mail: jx_riley@laurentian.ca); JAmeS e. pAterSon, laurentian university, 
sudbury, ontario, Canada (e-mail: jy_paterson@laurentian.ca); JAcque-
line d. litZguS, laurentian university, sudbury, ontario, Canada (e-mail: 
jlitzgus@laurentian.ca)

GLYPTEMYS INSCULPTA (Wood Turtle). AGGRESSIVE BE-
HAVIOR. Male Glyptemys insculpta are believed to form linear 
dominance hierarchies which are enforced by ritualistic fighting 
(biting, lunging, and mounting) and may determine access to fe-
males (Kaufmann 1992. Herpetol. Monogr. 6:1–25). Dominance 
has apparently not been reported for female G. insculpta (or any 
freshwater turtle). However, Walde et al. (2007. Herpetol. Con-
serv. Biol. 2:49–60) reported that female G. insculpta bypassed 
suitable nesting beaches used by conspecifics. The observations 
reported below suggest that dominance relationships may exist 
among female G. insculpta competing for preferred nesting sites.
  On 17 June 2009 I observed three female G. insculpta digging 
(presumably testing potential nest sites) on a 15 x 10 m gravel bar 
along the Ontonagon River in the western Upper Peninsula of 
Michigan, USA. At approximately 2130 h, I observed one female 
(Turtle 1) on this nesting beach digging in the gravel with her front 
feet. At 2131 h another female (Turtle 2) emerged from the river, 
crawled onto the nesting beach, and started digging about a 1.5 
m from Turtle 1. At 2133 h, a third female (Turtle 3) emerged from 
the river, approached, then bit and lunged toward Turtle 1. Turtle 
1 moved to another spot on the beach. Turtle 3 moved toward 
Turtle 2 and repeated the behaviors that she had just directed to-
ward Turtle 1. Turtle 2 moved to a different spot on the beach as 
well. Both of the turtles that retreated moved to areas of the beach 

FiG. 1. Hatchlings (N = 25) of Emydoidea blandingii in Algonquin 
Provincial Park, Ontario from a clutch of 25 eggs emerged on 17 Sep-
tember 2011.
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that were lower and closer to the river, and then resumed digging. 
Turtle 3 started digging at 2140 h at the point where Turtle 1 had 
been digging at 2130 h. These turtles stayed in these positions un-
til dark (~ 23 h) when I could no longer observe them. 
 The aggressive/ submissive behaviors of female G. insculpta 
reported here may represent competition for favored nest sites. 
Nest sites on higher ground may be favored over lower areas 
on the beach due to the chance of periodic flooding. Fighting 
over nest sites may be advantageous when they are a limited re-
source. While there appeared to be ample suitable nest sites on 
this particular gravel bar, the quality of a nest site from the stand-
point of a nesting turtle is likely based on a number of variables. 
Substrate, soil temperature and moisture, elevation, and aspect 
are potentially important factors in nest site selection (Buech et 
al. 1997. In J. Van Abbema [ed.], Proceedings: Conservation, Res-
toration, and Management of Tortoises and Turtles—An Inter-
national Conference, pp. 383–391. New York Turtle and Tortoise 
Society, New York; Hughes et al. 2009. Northeast. Nat. 16:321). 
 This observation would not have been possible without the 
gracious support of U.S. Forest Service biologist Jeff Soltesz. I 
am also grateful for funding provided by Northern Michigan 
University.

Jenny l. rutherford, department of Biology, northern michigan 
university, marquette, michigan 49855, usa; e-mail: andersoj@nmu.edu.

KINOSTERNON SUBRUBRUM (Eastern Mud Turtle). OVER-
WINTERING. Kinosternon subrubrum is one of a few freshwater 
turtle species that will reportedly overwinter on land or under 
water. Intriguingly, within a population, a few turtles may choose 
to overwinter in water, while most choose terrestrial environ-
ments (Ultsch 2006. Biol. Revs. 81:339–367). In an effort to de-
termine the overwintering sites of a K. subrubrum population in 
the Coastal Plain of Maryland, we radio-tracked turtles during 
two consecutive overwintering seasons (November–February 
2008–2010). 
  All turtles selected terrestrial overwintering sites in decidu-
ous forests at distances of 55–224 m (N = 8; 2008–2009) and 
61–190 m (N = 7; 2009–2010) from the wetland’s edge. Turtles ex-
cavated burrows with mean depths of 13.2 ± 1.6 cm (10.4–15.3 
cm, N = 6) in 2008–2009, and 12.1 ± 6.4 cm (7.0–25.0 cm, N = 7) 
in 2009–2010. These data suggest that Maryland K. subrubrum 
may use deep burrowing to avoid freezing temperatures. In con-
trast, the depth of terrestrial burrows was shallow (2–11 cm) and 
uncorrelated with the time of year in 27 South Carolina K. sub-
rubrum (Bennett et al. 1970. Ecology 51:738–740). Kinosternon 
subrubrum appear to construct deeper overwintering burrows 
at higher latitudes as we report a maximum depth of 25 cm in 
Maryland, which is comparable to 24 cm in New York (Wetmore 
and Harper 1917. Copeia [45]:56–59). Our conclusions are pre-
liminary and require validation through comparisons of burrow-
ing depths at different times of year (i.e., summer versus winter). 
Also, habitat variables need to be accounted for. Nonetheless, 
these observations should be informative to future studies of 
overwintering strategies in kinosternid turtles.
 gerArdo Antonio cordero*, michAel quinlAn, SuSAn 
blAcKStone, and chriStopher W. SWArth, Jug Bay Wetlands sanctu-
ary, 1361 Wrighton road, lothian, maryland, usa. *Current address: iowa 
state university, ecology, evolution and organismal Biology, 253 Bessey 
hall, ames, iowa 50014, usa; e–mail: gcordero@iastate.edu

TERRAPENE CAROLINA CAROLINA (Eastern Box Turtle). 
MOVEMENT AFTER HURRICANE. On 27–28 August 2011, 

Hurricane Irene passed through Abingdon, Maryland, USA (wind 
gusts = 80 km/h, precipitation = 11 cm). Most of the rainfall oc-
curred on the evening of 27 August. The high winds continued 
into the morning of 28 August, but by the evening, it was calm 
and sunny. On 29 August, between 1200 and 1500 h, radio telem-
etry was used to locate eight Terrapene c. carolina (four males, 
four females) at the Anita C. Leight Estuary Center (Abingdon). 
Seven of these turtles were walking, and the one stationary fe-
male was sitting almost fully exposed in a pile of leaves (only 
the rear of her carapace was covered). Also, three additional box 
turtles (two males, one female) which did not have transmitters 
were randomly encountered; all three were walking.
  This high level of activity is unusual for several reasons. First, 
turtles have been tracked at the Estuary Center since 2005 (2 in 
2005 and 2006, 4 in 2007 and 2008, 13 in 2009, 11 in 2010, and 8 
in 2011), but prior to 29 August 2011 we had never observed such 
a large number moving simultaneously. Generally, only a small 
proportion of telemetered turtles are active, while the majority 
are buried under leaves or hiding in bushes (even during and im-
mediately following rainstorms). Second, at the Estuary Center, 
it is rare to randomly encounter three turtles within three hours, 
and previous instances have nearly always been during or imme-
diately following a rainstorm. Third, it is well documented that 
box turtles are most active during rain (presumably for foraging), 
however, the forest floor was dry at the time that the above ob-
servations were made, and the sky was sunny and clear (31°C) 
(Strang 1983. J. Herptol. 17:43–47). There is typically relatively lit-
tle turtle activity on days with these climatic conditions. Finally, 
we have observed (and it has been reported for other subspecies) 
that Terrapene c. carolina is typically active in the morning and 
late afternoon and is usually largely inactive during the after-
noon (Dodd 2001. North American Box Turtles: A Natural His-
tory. Univ. Oklahoma Press, Norman, Oklahoma. 231 pp.). 
  It seems possible that Terrapene c. carolina may spend addi-
tional time exploring its home range immediately following large 
climatic disturbance events. This may enable the turtles to be-
come familiar with changes that have taken place. Multiple stud-
ies have shown that box turtles have an excellent spatial memory, 
and the memorization of food-rich locations seems to play an 
important role in their foraging behavior (McKnight 2011. Herpe-
tol. Notes. 4:97–102; Parker 1982. Southwest. Nat. 27:365). A large 
storm (such as Hurricane Irene) which knocks down many trees 
could potentially destroy key foraging areas (or create new ones), 
create barriers which prevent turtles from accessing foraging 
sites, or force turtles to take new routes to these sites. Therefore, 
after major storms, box turtles may benefit from quickly relearn-
ing attributes of their home ranges. Though admittedly specula-
tive, this factor might explain, in part, the unusually high activity 
levels observed the day after Hurricane Irene. 

 donAld t. mcKnight, 1161 Priestford road, street, maryland 21154, 
usa; e-mail: ytthirteenhundred@yahoo.com.

crocodyliA—crocodiliAnS

CAIMAN CROCODILUS (Spectacled Caiman). HOMOSExUAL 
BEHAVIOR. On 24 March 2011, I captured a Caiman crocodilus 
for a biological study in the Orinoco Llanos region, Natural Re-
serve Palmarito, Casanare, Colombia (4.820956°N, 71.635661°W). 
The caiman was measured (SVL = 103.4 cm), sexed as male by 
cloacal inspection (Brazaitis 1968. Brit. J. Herpetol. 4:54–58), 
marked with a metallic tag (No. AV005) and released at the point 
of capture, a small stream called caño Las Palomas, 4 m wide and 
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1.2 m deep at that point. Once in the water, AV005 grunted softly 
several times and immediately another C. crocodilus swam to-
wards him from 3 m away and stood on his back. During a period 
of 8 min. (from 1307 h to 1315 h), the second caiman tried to get 
into a latero-ventral position by grabbing AV005 with its hind leg 
and tail toward his body. This behavior has been described as the 
step prior to mating in C. crocodilus chiapasus	 in	México	(Álva-
rez del Toro 1974. Inst. Mex. de Recursos Renovables, 70 pp.) and 
for C. crocodilus crocodilus in Venezuela (Staton and Dixon 1977. 
Wildlife Research Report 5, U.S. Fish and Wildlife Service). During 
this time no aggression was observed and no sounds were emit-
ted by the caimans. AV005 swam slowly twice for no more than 3 
meters. He did not try to escape at any moment. As the size and 
behavior of the second caiman suggested that it was also a male 
and it was clear that it was trying to copulate, I asked the person 
providing field assistance (a local cowboy) to rope in the caiman. 
The second caiman was captured (SVL = 101 cm) and also was 
sexed as a male, as determined by the presence of a penis.

There is no doubt regarding the sex of either caiman, due to 
the presence of a penis and SVL measured >90 cm (Ayarzagüena 
1983. Doñ. Act. Vert. 10[3], 136 pp.; Antelo, unpubl. data), nor is 
there doubt about the intent of copulation.

Homosexual behavior has been described for at least 470 
species (for a review see Bagemihl 1999. Biological Exuberance: 
Animal Homosexuality and Natural Diversity. St. Martin’s Press, 
New York. 751 pp.), including lizards (Cole and Townsend 1983. 
Anim. Behav. 31:724–728; Werner 1980. Zeitschrift für Tierpsy-
chol. 54:144–150), but to my knowledge, this is the first observa-
tion of homosexual behavior for any species of crocodilian.

I thank Jorge Londoño and Alejandro Olaya of Palmarito 
Casanare Foundation for economical support and maintenance, 
Julián Gomez for translation and “El Negro” for field assistance.

rAfAel Antelo, fundación Palmarito Casanare, C/ 72 n° 6-30 piso 
13, Bogotá, Colombia (e-mail: rantelo78@gmail.com).

SquAmAtA — liZArdS

AMEIVA AMEIVA (Common South American Green Lizard). 
PREY AND FEEDING BEHAVIOR. Ameiva ameiva is one of the 
most common teiid lizards found both in open and forested 
areas in South America, occurring from northern Argentina to 
the Amazon and northeastern Brazil (Vitt and Colli 1994. Can. J. 
Zool 72:1986–2008). Many ecological studies on this species exist 
(e.g., Colli 1991. Copeia 1991:1002–1012; Vitt and Carvalho 1995. 
Copeia 1995:305–329; Vitt and Colli 1994, op. cit.). Ameiva amei-
va is known to prey mainly on insects, especially small beetles 
(Vitt and Colli 1994, op. cit.), however, feeding behavior and the 
relationship between body size of the lizard and its prey species 
remain poorly known. During a survey on 23 March 2009 con-

ducted at Porto Trombetas, Oriximiná municipality, Pará State, 
Brazil (1.46333°S, 56.37083°W), an adult female A. ameiva (ca. 15 
cm SVL) was observed preying on a large adult cerambycid bee-
tle (total length >6 cm), the body of which was more than twice 
the width of the lizard’s head. The skill shown by the lizard to kill 
and eat the beetle was remarkable and documented herein. The 
lizard was observed actively foraging in a grassland area at 1200 
h. When the beetle was found within the grass, it was bitten by 
the lizard between the head and thorax, the lizard struggling to 
sever the head from the body. At this moment, the beetle was dis-
playing defensive behaviors, opening its elytra and trying to bite 
the lizard. The insect’s wing movements made manipulation dif-
ficult by the predator (Robinson 1968. Psyche 75:195–207), and 
cerambycid beetles also have strong maxillae that they use to cut 
wood and to provide protection against predators or conspecif-
ics (Ray et al. 2008. Environ. Entomol. 38:425–432). The speci-
men being preyed upon by A. ameiva expressed great maxillae 
(ca. 1 cm), and while continually moving them, they eventually 
reached the tail and posterior legs of the lizard. The lizard con-
tinued biting the beetle between the head and the thorax and 
then turned it onto its back, pressing the articulation points of 
the open elytra and breaking them one at a time. Following this, 
the lizard continued to bite until the head was completely sev-
ered from the beetle’s body. Grasping the beetle by its anterior 
legs, the lizard tore off its membranous wings and then discard-
ed them, ingesting only the beetle’s abdomen and the remaining 
thorax. Finally, the lizard swallowed the severed head posteriorly. 
The total time of the interaction was about five minutes. 

The encounter of Ameiva ameiva and the cerambycid beetle 
presented here allows some considerations on the behavior of 
this lizard species. The ability to break the wings of the beetle 
one by one after turning it onto its back suggests that feeding 
behavior of this species shows cognitive deliberation abilities 
and perhaps this is one of the determinant conditions for the 
ubiquitous distribution of this lizard throughout several ecosys-
tems of South America. The ability of A. ameiva to subjugate an 
aggressive, well-armored arthropod of such a large size suggests 
that the lizard probably is capable of preying upon several other 
great invertebrates, in addition to small vertebrates. Further, it is 
possible that the most frequent findings of small insects in the 
gut contents of this species (e.g., data presented by Colli [1991, 
op. cit.] and Vitt and Colli [1994, op. cit.]) might be the result of 
greater availability of smaller prey rather than indicating higher 
priority prey items in nature.

I thank the MRN – Mineração Rio do Norte S.A. for financial 
support of the studies conducted on the herpetofauna of Porto 
Trombetas, Pará State, and to ICMBio - Instituto Chico Mendes 
de Conservação da Biodiversidade, FLONA de Saracá-Taquera 
unit, for the license issued for these studies. I am also indebted 
to Charles Wikler for the revision of the English version of the 
manuscript, and to Jackson D. Shedd for additional suggestions. 

SÉrgio AuguSto AbrAhão morAto, sTCP engenharia de Pro-
jetos ltda, rua euzébio da motta, 450, CeP 80.530-260, and universidade 
Tuiuti do Paraná; rua sidney rangel santos, 238, CeP 82010-330, Curitiba, 
Paraná, Brazil (e-mail: smorato@stcp.com.br).

ASPIDOSCELIS COZUMELA (Isla de Cozumel Whiptail). LIFE 
HISTORY. The diploid parthenogenetic Aspidoscelis cozumela 
complex of whiptail lizards (sensu Reeder et al. 2002. Am. Mus. 
Novit. 3365:1–61) comprises either two species (A. cozumela and 
A. rodecki; Fritts 1969. Copeia 1969:519–535; Hernández-Gal-
legos et al. 1998. Biogeographica 74:117–124) or three species (A. 

FiG. 1. Two Caiman crocodilus males in copulatory position during 
the dry season at Natural Reserva Palmarito, Casanare, Colombia.
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cozumela, A. maslini, and A. rodecki: Taylor and Cooley 1995a. 
Herpetologica 51:67–76; Taylor and Cooley 1995b. J. Herpetol. 
29:583–592; Manríquez-Morán et al. 2000. J. Herpetol. 34:634–
637; Taylor et al. 2005. J. Herpetol. 39:266–277; Liner 2007. Occas. 
Pap. Mus. Nat. Sci., Louisiana State Univ. 80:1–60; Elizalde-Ro-
cha et al. 2008. Rev. Biol. Trop. [Int. J. Trop. Biol.] 56:1871–1881) 
depending on the taxonomic concept accepted. I agree with 
workers who regard A. cozumela as an endemic species to Isla 
de Cozumel, Quintana Roo (Taylor and Cooley 1995a, b, op. cit.; 
Manríquez-Morán et al. 2000, op. cit.; Taylor et al., op. cit.; Liner, 
op. cit.), the largest Mexican Atlantic island, situated in the Carib-
bean Sea ca. 25 km from Puerto Morelos of the Yucatán Penin-
sula. Manríquez-Morán et al (2000, op. cit.) hypothesized that A. 
cozumela was derived from an individual of A. maslini from the 
mainland possessing three centromeric fissions among its chro-
mosomes, the latter species itself a hybrid derivative of A. angus-
ticeps × A. deppii (Fritts, op. cit.; Moritz et al. 1992. Herpetologica 
48:417–424; Hernández-Gallegos et al. 1998, op. cit.). Here, I pro-
vide data on reproduction (clutch range and –x	±�	SE;	SVL	range	
and –x	±�	SE;	yolked	follicle	range	and	–x ± SE; length and width of 
oviductal eggs range and –x	±�	SE),	sample	composition	(number	
of generations present), and life cycle (age at maturity and life 
span) for an insular species that utilizes human-modified (e.g., 
urban development) and hurricane-impacted (e.g., by Category 
4 Wilma on 21 October 2005) coastal habitats elevated only a few 
meters above sea level. According to Konrad (1996. Caribbean 
Tropical Storms. RCM 1:98–130), the northeast tip of the Yucatán 
Peninsula near the island in question receives the greatest num-
ber of hurricane strikes in the region. 

 I examined 169 (86.2%) of the 196 specimens of A. cozumela 
listed by site from the University of Colorado Museum of Natu-
ral Histiory (UCM), including those transferred to the California 
Academy of Science (CAS), obtained in 1959 (N = 79) and 1961 (N 
= 117) by T. P. Maslin and associates (see McCoy and Maslin 1962. 
Copeia 1962:620–627) on Isla de Cozumel: 3 km N of San Miguel 
de Cozumel [26 June 1959 (UCM 12454, N = 1); 28 June 1959 
(UCM 12455–12475, N = 21)]; 4 km N of San Miguel de Cozumel 
[29 June 1959 (UCM 12476–12500, N = 25); 5 km S of San Miguel 
de Cozumel [1 July 1961 (UCM 15415–15436, N = 22); 4 July 1961 
(UCM 15437–15450, 15451–15460 (= CAS 94032–94041), 15461, 
N = 25); 9 km SE of San Miguel de Cozumel at a lagoon [30 June 
1959 (UCM 12501–12532, N = 32); San Miguel de Cozumel [2 July 
1961 (UCM 15400–15414, N = 15); 1–2 July 1961 (UCM 15462–
15516, N = 55)]. I also examined specimens from the University 
of Kansas Natural History Museum (KU) collected in 1962 by W. 
E. Duellman and associates on Isla de Cozumel at 3.5 km N of 
San Miguel de Cozumel [8 August 1962 (KU 70762–70790, N = 
29)]. I obtained size (as SVL to the nearest 1 mm) for all A. co-
zumela from KU, and all except 27 females of A. cozumela from 
UCM, transferred to museums other than the CAS, from the orig-
inal UCM numbered sample. Females of this species from UCM 
were dissected to count and measure oviductal eggs and yolked 
ovarian follicles.

The 26–30 June 1959 UCM sample of A. cozumela included by 
sizes (as 5 mm SVL increments where applicable) these frequen-
cies for 68 specimens: 30–34 (1, 1.5%); 50–54 (2, 2.9%); 55–59 (13, 
19.1%); 60–64 (20, 29.4%); 65–69 (14, 20.6%); 70–74 (16, 23.5%); 
and 75–77 (2, 2.9%). Among these was 1 individual of 33 mm SVL 
hatched a few days before it was collected. With the possible ex-
ception of two individuals of 50–54 mm SVL, all other specimens 
in the sample were reproductively mature, some of the smallest 
of which possibly represented mature young-of-year (YOY) and 

the largest being in the second summer of life based on subse-
quent studies of A. cozumela by Oswaldo Hernández-Gallegos 
(pers. comm.). The 1–4 July 1961 UCM sample of A. cozumela 
included by sizes (as 5 mm SVL increments where applicable) 
these frequencies for 101 specimens: 30–34 (15, 14.9%); 35–39 
(13, 12.9%); 40–44 (1, 1.0%); 55–59 (9, 8.9%); 60–64 (29, 28.7%); 
65–69 (17, 16.8%); 70–74 (9, 8.9%); and 75–77 (8, 7.9%). This sam-
ple included a large number of YOY lizards (30–44 mm SVL, N 
= 29, 28.7%), apparently from asynchronous early clutches (see 
Manríquez-Morán et al. 2005. Herpetologica 61:435–439; fig. 1); 
all other individuals in the sample were reproductively mature, 
and possibly represented a minimum of two year classes. The 
8 August 1962 KU sample of A. cozumela included by sizes (as 
5 mm SVL increments where applicable) these frequencies for 
29 specimens: 30–34 (2, 6.9%); 45–49 (1, 3.4%); 50–54 (2, 6.9%), 
55–59 (2, 6.9%); 60–64 (11, 37.9%); 65–69 (7, 24.1%); 70–74 (2, 
6.9%); and 75–77 (2, 6.9%). This sample included only three defi-
nite YOY lizards (30–49 mm, 10.3%); all other individuals in the 
sample were reproductively mature or nearly so. Based on the 
1959 UCM sample, A. cozumela attains reproductive maturity at 
ca. 52 mm SVL. Each of the following statements for a SVL group 
includes the numbers of gravid females followed by clutch size 
based on the same or a smaller number of lizards with undam-
aged eggs. Among females 50–54 mm SVL, 2 (100 %) were gravid; 
clutch size was 1 in the undamaged lizard. Among 13 females 
55–59 mm SVL, 2 (15.4%) were gravid; clutch size was 2 in the 
undamaged lizard. Among 20 females 60–64 mm SVL, 7 (35%) 
were gravid; clutch size was 1–2 (–x= 1.7 ± 0.17 SD, N = 7). Among 
14 females 65–69 mm SVL, 6 (42.9%) were gravid; clutch size was 
2 (–x= 2.0, N = 6). Among 16 females 70–74 mm SVL, 6 (37.5%) 
were gravid; clutch size was 1–2 (–x= 1.7 ± 0.21, N = 6). Among 
females 75–77 mm SVL, 2 (100%) were gravid; clutch size was 
1–2 (–x= 1.5 ± 0.50, N = 2). Overall, 67 (98.5%) lizards examined in 
the 1959 sample were sexually mature; however, only 25 (37.3%) 
were gravid owing to apparent asynchrony in reproductive cy-
cles among females (see Manríquez-Morán et al. 2005., op. cit.). 
Only 8 (11.9%) of these females contained oviductal eggs. Mean 
clutch size for all gravid 1959 females is 1.7 (1–2, N = 24); each 
individual with oviductal eggs had a clutch of 2. Based on the 
1961 sample, A. cozumela attains reproductive maturity at ca. 55 
mm SVL, 3 mm larger than reflected by the 1959 sample. That 
size at maturity is variable in this species is further evidenced 
by these data for smallest gravid females: 56 mm SVL in 1994–
1995 (Manríquez-Morán et al. 2005, op. cit.) and 54–59 mm SVL 
in 1997–2002 (Hernández-Gallegos et al. (2003. Biogeographica 
79:1–17). Pertaining to the 1961 UCM sample, among 9 females 
55–59 mm SVL, 2 (22.2%) were gravid; clutch size was 2 (–x= 2.0, 
N = 2). Among 29 females 60–64 mm SVL, 7 (27.5%) were gravid; 
clutch size was 1–2 (–x= 1.6 ± 0.19, N = 7). Among 17 females 65–69 
mm SVL, 8 (47.0%) were gravid; clutch size was 1–2 (–x= 1.6 ± 0.20, 
N = 8). Among 9 females 70–74 mm SVL, 1 (11.1%) was gravid; 
clutch size was 2. Among 8 females 75–76 mm SVL, 1 (12.5%) was 
gravid; clutch size was 3. Overall, 72 (71.3%) lizards in the 1961 
sample were mature adults, 19 (18.8%) were gravid, and 3 (3.0%) 
contained oviductal eggs. Mean clutch size for all 1961 gravid fe-
males was 1.7 (1–3 ± 0.13, N = 19); individuals with oviductal eggs 
had clutches of 2.

 In the pooled 1959 and 1961 UCM sample, females with data 
(N = 43) had clutches (sample size in each category in parens) 
of 1 (13), 2 (29), and 3 (1); mean clutch size and SVL for these 
females were 1.7 ± 0.08 (1–3) eggs and 65.4 ± 0.87 (52–77) mm, 
respectively. Among the 140 adult females (–x= 64.8 ± 0.51, 52–78 
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mm SVL) in the pooled sample of A. cozumela were 31 (22.3%) 
containing yolked ovarian follicle of 3–10 (–x= 6.1 ± 0.50) mm in 
diameter, 11 (7.9%) with oviductal eggs of 8–9.5 (–x= 8.4 ± 0.15) 
mm in width and 15–19 (–x= 16.0 ± 0.50) mm in length, and 97 
(69.7%) that were not gravid. None of the variation in clutch size 
among 43 females could be explained by SVL (based on adjusted 
r2 = 0.0365, P = 0.12). 

 Over 30 years after T. P. Maslin and associates obtained the 
large samples of A. cozumela in the vicinity of San Miguel de Co-
zumel (ca. 20.5117oN, 86.9462oW; datum: WGS84; elev. ca. 1 m) 
on the northwestern “corner”of Isla Cozumel in 1959 and 1961, 
Manríquez-Morán et al. (2005, op. cit.) reported on 70 specimens 
obtained in monthly sampling (November 1994–October 1995) 
ca. 25 km to the northeast on the eastern coast of the island 
(20.6000°N, 86.7333°W; datum: WGS84, elev. 2 m). Their data for 
18 gravid females, clutch size based on oviductal eggs (–x= 1.8 ± 
0.71, 1–4), SVL (–x= 64.5 ± 1.20) mm, and width (–x= 8.5 ± 0.68 mm) 
and length (–x= 15.3 ± 1.28 mm) of freshly laid eggs, for an east 
coast group of the species are similar to my findings for western 
groups. Moreover, the correlation reported by Manríquez-Morán 
et al. (2005, op. cit.) between clutch size and SVL in 18 A. cozu-
mela (r2 = 0.44, P = 0.0028) is contingent upon one female with 
4 eggs, all other others having clutches of 1 (N = 5) or 2 (N = 12) 
eggs. Exclusive of the “outlier,” among the remaining 17 speci-
mens there is no correlation between clutch size and SVL (r2 = 
0.0869, P = 0.13), as was similarly reported for samples analyzed 
in this study. Combining data from both studies, only 2 (3.3%) 
females of 60 gravid A. cozumela had clutches greater than 2 eggs 
(i.e., 3 and 4). 

 Data presented by Manríquez-Morán et al. (2005, op. cit.; 
fig. 1) for A. cozumela revealed only immature lizards to be active 
in October–February; adult and immature lizards were present 
in March–September samples. Hernández-Gallegos et al. (2003, 
op. cit.) concluded that A. cozumela is an essentially annual 
species. Hatchlings produced over several weeks or months in 
one calendar year grow to adulthood at various time in the next 
year and most die in early fall. Hernández-Gallegos (2004. Ph.D. 
thesis, Universidad Nacional Autónoma de México) provided 
evidence of essentially annual life cycles for Yucatecan whiptail 
lizards based on survival rates for the parthenogenetic species 
A. cozumela (4.5%) and A. maslini (10.9%) and their gonocho-
ristic ancestors A. depii (6.3%) and A. angusticeps (11.5%). Using 
these activity patterns, it is possible to infer the essentials of the 
life cycle of A. cozumela (i.e., account for the content of the 1961 
UCM sample of A. cozumela). Individuals of 30–44 mm SVL were 
likely hatched within six weeks of the dates of collection 1–4 July; 
they would have remained active the rest of the year and into 
their first reproductive season beginning in March or April of 
the following year. SVL growth would continue as vitellogenesis 
began; by then most of these females in the 1961 UCM sample 
would have been 55–69 mm SVL. Based on this reasoning, most 
adult lizards in the 1961 sample of A. cozumela were hatched in 
the summer of 1960. However, it is reasonable to infer that a few 
lizards in the 68–77 mm SVL range were in their third summer of 
life (i.e., 2 calendar years of age); this would be consistent with 
the low survival rates reported A. cozumela and other Yucatecan 
species of Aspidocelis by Hernández-Gallegos (2004, op. cit.). In 
conclusion, A. cozumela is a small, rapidly maturing, and short-
lived whiptail species. I concur that most individuals of A. cozu-
mela die within a year of hatching as reported for the species by 
Hernández-Gallegos et al. (2003, op. cit.) and Manríquez-Morán 
et al. (2005, op. cit). Nevertheless, collecting success reflected by 

the museum holdings and published works recorded herein in-
dicate that A. cozumela, characterized by small size, rapid matu-
ration, and multiple clutches, continues to maintain high popu-
lation densities in mostly coastal habitats on Isla de Cozumel 
(Manríquez-Morán et al. 2008. Revista Mexicana de Biodivers-
idad 79:421–426; fig. 1) allopatric to Yucatecan congeners (i.e., A. 
angusticeps, A. deppii, A. maslini, and A. rodecki). 

 I thank Shi-Kuei Wu (UCM), Robert C. Drewes (CAS), and 
William E. Duellman (KU) for the opportunity to examine speci-
mens in their care. Oswaldo Hernández-Gallegos, (Universidad 
Autónoma del Estado de México) kindly provided theses and 
manuscripts pertaining to Yucatecan Aspidoscelis in advance of 
publication. This work is further evidence of the long-term im-
pact of field studies conducted in the Yucatán region in the 1950s 
and 1960s by T. Paul Maslin (UCM. deceased), and his student, 
C. J. McCoy (later of the Carnegie Museum of Natural History, 
deceased). This note was greatly improved by the editorial exper-
tise of Oswaldo Hernández-Gallegos and Associate Editor Marc 
P. Hayes and helpful suggestions of Harry L. Taylor (Regis Univer-
sity).

JAmeS m. WAlKer, department of Biological sciences, university of 
arkansas, fayetteville, arkansas 72701, usa; e-mail: jmwalker@uark.edu.

ASPIDOSCELIS INORNATA CIENEGAE (Cuatro Cienegas Whip-
tail). PREDATION. On 7 September 2010 at 1214 h we observed 
a juvenile male Coluber (=Masticophis) taeniatus (432 mm SVL), 
predating an individual Aspidoscelis inornata cienegae at the 
base of a mesquite tree (Prosopis glandulosa) in the eastern por-
tion of the Cuatrocienegas Basin, state of Coahuila, Mexico, 1.2 
km W of Rancho Pozas Azules (26.80957°N, 102.01943°W, [datum 
WGS84] 717 m. elev.). The C. taeniatus was collected and depos-
ited in the Collection of Museo de Zoología Facultad de Cien-
cias, UNAM (MZFC 25287). This is the first report of a predator 
of this endemic A. inornata subspecies (Wright 1994. Southwest. 
Herpetol. Soc. Spec. Publ. 5:255–271; Wright and Lowe 1993. J. 
Arizona-Nevada Acad. Sci. 27:129–271). 

MTO and UOGV thank to the American Museum of Natural 
History for financial support (Theodore Roosevelt Memorial 
Fund Grant Award).

uri omAr gArcÍA-vÁZqueZ, laboratorio de herpetología, museo 
de Zoología, facultad de Ciencias, unam, a.P. 70-399, méxico d.f. 04510 
(e-mail: urigarcia@gmail.com); mArySol truJAno-ortegA, Arturo 
ArellAno-covArrubiAS, laboratorio de entomología, museo de Zo-
ología, facultad de Ciencias, unam, a.P. 70-399, méxico d.f. 04510; Artu-
ro contrerAS, acuario y herpetario W. l. minckley, Pte. Carranza 104, 
nte., Cuatro Ciénegas de Carranza, Coahuila, méxico 27640. 

ASPIDOSCELIS RODECKI (Rodeck’s Whiptail). LIFE HISTORY. 
Diploid parthenogenetic Aspidoscelis rodecki was described as 
a subspecies of A. cozumela (=Cnemidophorus cozumelus) by 
McCoy and Maslin (1962. Copeia 1962:620–627) and either rede-
fined or confirmed as a species by Fritts (1969. Copeia 1969:519–
535), Taylor and Cooley (1995. Herpetologica 51:67–76), Hernán-
dez-Gallegos et al. (1998. Biogeographica 74:117–124), Taylor et 
al. (2005. J. Herpetol. 39:266–277), Liner (2007. Occ. Pap. Mus. 
Nat. Sci., Louisiana State Univ. 80:1–60), and Elizalde-Rocha et 
al. (2008. Rev. Biol. Trop. [Int. J. Trop. Biol.] 56:1871–1881). Cur-
rently, all-female groups of lizards allocated to A. rodecki (sensu 
Reeder et al. 2002. Am. Mus. Novit. 3365:1-61; Elizalde–Rocha 
et al., op. cit.) are present on the Yucatán Peninsula at coastal 
Puerto Juárez and Punta Sam and nearby Caribbean Isla Contoy 
and Isla Mujeres; all are parts of Quintana Roo, México. Fritts (op. 
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cit.) provided evidence that A. rodecki is a hybrid-derivative of 
the gonochoristic species A. angusticeps × A. deppii; partheno-
genetic A. maslini and A. cozumela were derived from a separate 
hybridization and postformational event, respectively, between 
these species (Moritz et al. 1992. Herpetologica 48:417–424; 
Hernández-Gallegos et al. 2003a. J. Herpetol. 37:527–532). Here, 
I provide data on reproduction (clutch range and –x ±�SE;	 SVL	
range and –x ±�SE;	 yolked	 follicle	 range	and	–x ± �SE;	 length	and	
width of oviductal eggs range and –x ±�SE),	sample	composition	
(number of generations present), and life cycle (age at maturity 
and life span) in a species that utilizes human-modified (e.g., 
urban development) and hurricane-impacted (e.g., Category 4 
Wilma on 21 October 2005) coastal and island habitats elevated 
only a few meters above sea level. According to Konrad (1996. 
Caribbean Tropical Storms. RCM 1:98–130), the northeast tip of 
the Yucatán Peninsula near the islands in question receives the 
greatest number of hurricane strikes in the region. 

  I examined 70 (76.9%) of the 91 specimens listed of A. ro-
decki from the University of Colorado Museum of Natural Histo-
ry (UCM), including those transferred to the California Academy 
of Science (CAS), obtained in 1961 by T. P. Maslin and associates 
(see McCoy and Maslin, op. cit.) from Quintana Roo: Isla Contoy, 
21.4955oN, 86.7986oW, datum: WGS84 [23 June 1961 (UCM 15304, 
N = 1)], Isla Mujeres, 21.2419oN, 86.7391oW [22 June 1961 (UCM 
15305–15341, 15342 = CAS 94030, 15343–15349, 15351–15370, N 
= 65); and Puerto Juárez (mainland, 21.1838oN, 86.7413oW [27 
June 1961 (UCM 15371–15372, 15373 = CAS 94031, 15374–15395, 
N = 25)]. I obtained size (as SVL to the nearest 1 mm) for all ex-
cept 21 females of A. rodecki (transferred to collections other 
than CAS) in the original UCM numbered sample. Females were 
dissected to determine reproductive status, and identify the 
number and measure oviductal eggs and yolked ovarian follicles 
when present. 

The 22–27 June 1961 UCM sample of A. rodecki included by 
sizes (as 5 mm SVL increments where applicable) these distri-
butions for 70 specimens: 30–34 (23, 32.9%), 35–39 (4, 5.7%), 
40–44 (1, 1.4%); 50–54 (1, 1.4%), 55–59 (9, 12.9%), 60–64 (24, 
34.3%), 65–69 (6, 8.6%), 70–74 (1, 1.4%), 75 (1, 1.4%). That the 
small number of lizards in the 65–75 mm SVL range (8, 11.4%) 
is indicative of a short life cycle in A. rodecki (i.e., few lizards live 
long enough to attain these lengths) rather than sampling error 
is consistent with life history data reported for another Yucate-
can parthenogenetic species. Hernández-Gallegos (2004. Ph. D. 
Thesis, Universidad Nacional Autónoma de México) reported an 
annual die-off rate of 95.5% for individuals of the closely related 
Isla de Cozumel endemic A. cozumela (maximum SVL 77 mm), 
which like A. rodecki is an early-maturing and short-lived species 
derived via A. maslini from a hybrid of A. angusticeps × A. deppii 
(Moritz et al., op. cit.; Manríquez-Morán et al. 2000. J. Herpetol. 
34:634–637). 

Each of the following statements for a SVL group of A. rodecki 
includes the number of gravid females followed by clutch size 
based on the same or a smaller number of lizards with undam-
aged eggs. Based on the 1961 UCM sample, A. rodecki attains 
reproductive maturity at ca. 57 mm SVL. Among females 55–59 
mm SVL, 7 (77.8%) were gravid; clutch size was 2 (–x = 2.0, N = 5). 
Among females 60–64 mm SVL, 19 (79.2%) were gravid; clutch 
size was 1–3 (–x = 1.9 ± 0.33 SD, N = 17). Among females 65–69 mm 
5 (83.3%) were gravid; clutch size was 2–3 (–x = 2.3 ± 0.50 SD, N = 
4). The female of 71 mm SVL was gravid; clutch size was 3. The 
female of 75 mm SVL was gravid; clutch size was 5. Overall, 27 
(38.6%) lizards in the sample are definitely young-of-year (YOY), 

2 (2.9%) are either older YOY or second summer subadults, 41 
(58.6%) are mature adults, 33 (47.1%) are gravid (5 damaged), and 
8 (11.4%) contain oviductal eggs. Females with with either yolked 
ovarian follicles or oviductal eggs (N = 28) had clutches (sample 
size in each category in parens) of 1 (2), 2 (22), 3 (3), and 5 (1); 
mean clutch size and SVL for these females were 2.1 ± 0.13 (1–5) 
eggs and 62.6 ± 0.74 (57–75) mm, respectively. Asynchrony in re-
productive cycles is indicated among the 41 adult females in the 
1961 sample of A. rodecki (–x = 62.3 ± 0.58, 55–75 mm SVL); 13 are 
not gravid, 20 (71.4%) of 28 undamaged individuals have yolked 
ovarian follicles of 3.5–10.0 (–x = 6.6 ± 0.52) mm, and 8 (28.6%) 
have oviductal eggs of 7.5–8.0 (–x = 7.8 ± 0.09) mm in diameter and 
14.5–16.0 mm (–x = 15.1 ± 0.14) mm in length. In the 1961 sample 
of A. rodecki, a correlation existed between clutch size and SVL 
(adjusted r2 = 0.35, P = 0.0005). However, this correlation is con-
tingent upon one extraordinary female (UCM 15333) of 75 mm 
SVL with 5 eggs (minimally in its second summer); removal of it 
from the model results in loss of the correlation between SVL and 
clutch size in the sample (adjusted r2 = 0.03, P = 0.2006). 

Using monthly samples of A. cozumela obtained from Isla de 
Cozumel in November 1994–October 1995, Manríquez-Morán 
et al. (2005. Herpetologica 61:435–439; Fig. 1) reported only im-
mature individuals in October–February samples; immature 
and adult lizards were present in March–September samples. 
Hernández-Gallegos (2004, op. cit.) concluded that A. cozumela 
is an essentially annual species. Hatchlings produced over sev-
eral weeks or months in one calendar year grow to adulthood at 
various times in the next year and most die by early fall. Hernán-
dez-Gallegos (2004, op. cit.) provided evidence of essentially an-
nual life cycles based on survival rates for the Yucatecan parthe-
nogenetic species A. cozumela (4.5%) and A. maslini (10.9%) and 
their gonochoristic ancestors A. depii (6.3%) and A. angusticeps 
(11.5%). Although his study of the life cycle of A. rodecki was ter-
minated by urban development of lizard habitat, based on life 
cycle data for closely related Yucatecan species it is possible to 
approximate the number of generations represented in the 1961 
UCM sample of A. rodecki. The 28 individuals of 30–44 mm SVL 
(40.0%) were likely hatched within six weeks of the dates of col-
lection 22–27 June 1961; they would have remained active the 
remainder of that year and into their first reproductive season 
beginning in March or April of the following year. Growth in SVL 
would continue as vitellogenesis began; by then most of these 
females in the UCM sample would have been 52–65 mm SVL. 
Based on this reasoning, most adult lizards in the 1961 sample 
of A. rodecki were hatched in the summer of 1960. However, it is 
reasonable to infer that a few lizards in the 68–75 mm SVL range 
were in their third summer of life (i.e., 2 calendar years of age); 
this interpretation of data would be consistent with the low sur-
vival rates reported for other Yucatecan species of Aspidocelis 
by Hernández-Gallegos (2004, op. cit.). Based on the SVL range 
and numbers of specimens in the UCM samples from main-
land Puerto Juárez and Isla Mujeres, A. rodecki, like A. cozumela 
(Hernández-Gallegos et al. 2003. Biogeographica 79:1–17), is a 
mostly annual whiptail lizard species that is capable of attaining 
high population densities in optimal habitats of limited avail-
ability (Elizalde-Rocha et al., op. cit.), sympatric with A. angusti-
ceps at Puerto Juárez (Fritts, op. cit.), but on Isla Mujeres allopat-
ric to all Yucatecan congeners (i.e., A. angusticeps, A. deppii, A. 
maslini, and A. cozumela). The size of a sample (N = 28) of live A. 
rodecki collected on Isla Contoy in 1995 and 1996 (see Hernán-
dez-Gallegos 2003a, op. cit.) indicates that the species is also well 
established on the small island of 317 ha, allopatric to congeners. 
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Nevertheless, I opine that collection of monthly samples of A. 
rodecki at mainland Puerto Juárez and on Isla Contoy and Isla 
Mujeres, which would only modestly extend our knowledge of 
reproduction in this species, would be questionable based on 
the precarious conservation status of this parthenogen owing 
to habitat destruction by activities of developers (see Elizalde-
Rocha et al., op. cit.). 

 I thank Shi-Kuei Wu (UCM) and Robert C. Drewes (CAS) for 
the opportunity to examine specimens in their care. Oswaldo 
Hernández-Gallegos (Universidad Autónoma del Estado de 
México) kindly provided theses and manuscripts pertaining to A. 
rodecki in advance of publication. This study is further evidence 
of the long-term impact of field studies in the Yucatán region in 
the 1950s and 1960s by T. Paul Maslin (UCM, deceased), and his 
student, C. J. McCoy (later of the Carnegie Museum of Natural 
History, deceased). Oswaldo Hernández-Gallegos and Marc P. 
Hayes provided indispensable advice in the preparation of this 
report. 

JAmeS m. WAlKer, department of Biological sciences, university of 
arkansas, fayetteville, arkansas 72701, usa; e-mail: jmwalker@uark.edu.

CHALCIDES SEPSOIDES (Wedge-snouted Skink). ENDOPARA-
SITES. Chalcides sepsoides is widespread in the Middle East and 
is known from Tunisia, Libya, Egypt, Israel, Jordan, Saudi Arabia, 
Eritrea, and Yemen (Uetz and Hosek 2011. The Reptile Database 
http://www.reptile-database.org. Accessed 2 December 2011). 
To our knowledge there have been no helminths reported from 
C. sepsoides. The purpose of this note is to establish the initial 
helminth list for C. sepsoides.

The body cavity of one C. sepsoides collected 1 May 1958 at 
Elat, South District, Israel (29.5500°N, 34.9500°E; datum WGS84) 
and deposited in the Zoological Museum of Tel Aviv University 
(TAUM), Tel Aviv, Israel as TAUM 3064 was examined. One oval 
shaped whitish helminth ca. 2 mm in length was found. It was 
examined under a dissecting microscope, identified as an oliga-
canthorhynchid acanthocephalan cystacanth and deposited in 
the United States National Parasite Collection, Beltsville, Mary-
land as USNPC 105148. 

Acanthocephalans require an arthropod intermediate host 
in which the cystacanth develops (Kennedy 2006. Ecology of the 
Acanthocephala. Cambridge University Press, Cambridge, UK. 
249 pp.). Since no development beyond the cystacanth stage oc-
curs in lizards, they likely serve as paratenic (transport) hosts. 
Development to the adult acanthocephalan occurs when a de-
finitive host ingests the infected lizard. Cystacanths have been 
reported from a large number of lizard hosts (Bursey and Gold-
berg 2003. J. Parasitol. 89:573–576). Chalcides sepsoides repre-
sents a new host record for oligacanthorhynchid cystacanths. 

We thank Shai Meiri (TAUM) for permission to examine C. 
sepsoides, Erez Maza (TAUM) for facilitating the loan and the 
National Collections of Natural History at Tel Aviv University for 
providing samples of C. sepsoides for this study.

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).

CTENOSAURA BAKERI (Utila Spiny-tailed Iguana). ENDO-
PARASITES. Ctenosaura bakeri is known only from Utila Is-
land, Honduras (de Queiroz 1987. Copeia 1987:892–902). To our 
knowledge, there are no reports of helminths from C. bakeri. The 

purpose of this note is to establish the initial helminth list for C. 
bakeri. 

Nematodes were recovered from fecal matter and gut dis-
sections from two recently diseased wild and one recently dis-
eased captive C. bakeri from Utila Island, Honduras (16.1032°N, 
86.8992°W, datum WGS84) during 2011 and fixed in 10% formalin 
for 24 h and preserved in 95% ethanol. Nematodes were cleared 
in glycerol, mounted on glass slides, examined under a com-
pound microscope and identified as Cyrtosomum scelopori, Os-
waldofilaria brevicaudata, and Ozolaimus ctenosauri. Voucher 
specimens were deposited in the United States National Parasite 
Collection (USNPC), Beltsville, Maryland, USA as: Cyrtosomum 
scelopori (USNPC 104929), Oswaldofilaria brevicaudata (USNPC 
104930), Ozolaimus ctenosauri (USNPC104931). 

Cyrtosomum scelopori is widespread in lizards from the Ca-
ribbean, southern United States, Mexico, and Panama and is 
known to occur in over 50 species (McAllister and Bursey 2007. 
Comp. Parasitol. 74:179–184). The method of transmission of C. 
scelopori from host to host is not known, however, mating has 
been suggested as an infection route; once infected, autoinfec-
tion maintains the infection (Anderson 2000. Nematode Para-
sites of Vertebrates. Their Development and Transmission. CABI 
Publishing, Oxon, UK. 650 pp.). Oswaldofilaria brevicaudata is 
known from lizards in Mexico, Central and South America; hosts 
are summarized in Bursey et al. (2007. Comp. Parasitol. 74:108–
140). Infection by Oswaldofilaria species occurs by injection of 
microfilariae from an infected mosquito (Anderson 2000, op. 
cit.). Ozolaimus ctenosauri was described from Cyclura acan-
thura from Oaxaca and Puebla Mexico (Caballero 1938. An. Trop. 
Med. Parasitol. 32:225–229) and occurs mainly in iguanids from 
Mexico (Moravec 1996. J. Parasitol. 82:1011–1016). It was also re-
ported from Ctenosaura oedirhina from Honduras (Goldberg et 
al. 2011. Herpetol. Rev. 42:600–601). Ozolaimus ctenosauri is an 
oxyurid nematode, which does not utilize an intermediate host 
(Anderson 2000, op. cit.). Infection likely occurs by C. bakeri in-
gesting eggs while it forages for food. Ozolaimus ctenosauri, O. 
brevicaudata, and C. scelopori represent new host records for C. 
bakeri. Honduras is a new locality record for Cyrtosomum scelo-
pori and Oswaldofilaria brevicaudata.

Parasites were collected under permit DICTAMEN DVS-
ICF-068-2011 granted by the Instituto Nacional de Conservacion 
y Desarrollo Forestal, Areas Protegidas y Vida Silveste.

ShAne fAulKner, school of Biosciences, Cardiff university, Car-
diff, Wales, uK (e-mail: faulkners2@cf.ac.uk); nArdiAh belAl, school 
of Biosciences, Cardiff university, Cardiff, Wales, uK (e-mail: belaln@cf.ac.
uk); SteShA Ann pASAchniK, Bay islands foundation: roatan Branch, 
islas de la Bahia, honduras (e-mail: sapasachnik@gmail.com); chArleS r. 
burSey, department of Biology Pennsylvania state university, shenango 
Campus, sharon, Pennsylvania 16146 (e-mail: cxb13@psu.edu); Stephen 
r. goldberg, department of Biology, Whittier College, Po Box 634, Whit-
tier, California 90608, usa (e-mail: sgoldberg@whittier.edu).

CTENOSAURA PECTINATA (Mexican Spiny-tailed Iguana). AL-
BINISM. On 12 July 2011 a young albino Ctenosaura pectinata 
was collected in the vicinity of Ahualulco de Mercado, Jalisco, 
Mexico (20.70134°N, 103.97356°W, datum WGS 84; elev. 1320 m) 
by local residents. The specimen was photographed by MVB and 
then returned to the wild where it was initially captured. This 
specimen presented typical albino characters including general 
lack of pigmentation, as exhibited by pink irises, red pupils, and 
yellow coloration all over its body (including limbs and tail). The 
normal color pattern of this species is black or grey with yellow-
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ish flanks in males and orange in females; the tail has alternating 
light and dark bands. Hatchlings are green in color and darken as 
they age (Garcia and Ceballos 1994. Guía de Campo de los Rep-
tiles y Anfibios de la Costa de Jalisco, México. Fundación Ecológi-
ca Cuixmala, A. C. Instituto de Biología, UNAM, México D.F. 184 
pp.). This is the first report of albinism in this endemic Mexican 
species. Photographs of the specimen were deposited in the Uni-
versity of Texas at Arlington (UTADC 6980-82).

JoSÉ luiS bArrAgÁn-rAmÍreZ, (e-mail: barragan5478@yahoo.
com.mx), miguel vÁSqueZ-bolAÑoS, Centro universitario de Ciencias 
Biológicas y agropecuarias (CuCBa), universidad de Guadalajara, carretera 
a nogales Km. 15.5, las agujas, nextipac, Zapopan, Jalisco, méxico; uri 
omAr gArciA-vAZqueZ, laboratorio de herpetología, museo de Zo-
ología, facultad de Ciencias, unam, a.P. 70-399, méxico d.f. 04510, méxico 
(e-mail: urigarcia@gmail.com).

GALLOTIA GALLOTI (Canary Lizard). NECTARIVORY. Hardly 
known a few decades ago, the phenomenon of lizards as pollina-
tors and seed dispersers within insular systems has received in-
creased attention in recent years, as demonstrated by the grow-
ing list of mutualistic interactions and studies on lizard ecology 
in oceanic islands (Hansen et al. 2007. Am. Nat. 169:534–542; 
Olesen and Valido 2003. Trends Ecol. Evol. 18:177–181).
 Within the genus Gallotia, endemic to the Canary Islands 
(with seven described species), the omnivorous G. galloti is one 
of the best-studied members, reported as an important seed dis-
perser (fleshy fruit represents >50% of its diet; Valido and Nogales 
1994. Oikos 70:403–411), and which also consumes nectar from 
several plant species (Valido et al. 2002. Acta Oecol. 23:413–419; 
Valido et al. 2004. J. Biogeogr. 31:1945–1953). Herein, we add to 
this increasing list of Gallotia-plant interactions two new records 
of nectarivory and putative pollination by G. galloti on two Ca-
narian endemics: Canarina canariensis (Campanulaceae) and 
the threatened Lotus maculatus (Rhyncholotus group; Fabaceae) 
on the island of Tenerife.
 Between 8 and 31 March 2005, we recorded several visits 
of G. galloti (two juveniles and one adult male) to flowers of C. 
canariensis for nectar feeding in cleared sites in a laurel forest 
from northwestern Tenerife (Monte del Agua y Pasos, 630–760 m 
elev.). Most of the flowers visited by lizards were situated on the 
ground (on rocky substrate), facilitating access (Fig. 1). In only 
one case, a juvenile individual had to climb to reach a flower 
resting on a tree branch, at ca. 1 m above the ground. All the in-
teractions seemed to be legitimate, as the lizards had to contact 
stigmas and secondarily presented pollen on the style by insert-
ing their entire heads into Canarina flowers to get to the nectar.
 Our observations of Gallotia-Lotus interactions were made 
on the north coast of Tenerife (El Sauzal, approx. 10 m elev.). We 
used binoculars and video camera to observe the behavior of the 
lizards on and around the plants in a small, relict natural patch 
during three flowering periods (2006, 2007, and 2009). Between 
26 and 30 March 2006, we monitored five plants during 12.5 h 
observation, in which 13 juvenile lizard individuals were detect-
ed. They visited a total of 28 flowers, but some of them made il-
legitimate visits (N = 13, 46.4%), since they tore apart one of the 
corolla lobes or chewed the calyx at the margin of its lobes to 
reach the nectar without contacting sexual organs. It was not un-
til the 2009 monitoring that we could confirm legitimate visits by 
Gallotia adults, both female (Fig. 2) and male, as well as forag-
ing movements between plants up to 6 m apart. In addition, Lo-
tus flowers were visited for nectar by ants (Formicidae), solitary 
bees (Halictidae), the endemic butterfly Cyclyrius webbianus 

(Lycaenidae), and by an individual of the allochthonous micro-
mammal Mus musculus (Muridae), but only the latter contacted 
floral reproductive organs.
 Both plant species are considered to be bird-pollinated based 
on their floral characteristics (Dupont et al. 2004. Funct. Ecol. 
18:670–676; Olesen 1985. Bot. J. Linn. Soc. 91:395–414), but bird 
visits have only been confirmed under natural conditions for C. 
canariensis (Valido et al. 2004, op. cit.; Rodríguez-Rodríguez and 
Valido 2011. Amer. J. Bot. 98:1465–1474). Therefore, our data are 
a stimulus for future assessments of the actual role of lizards in 
the reproduction of these plants. In the case of C. canariensis, 
this presumptive mutualistic interaction with G. galloti is ex-
pected to be favored at forest gaps and edges of roads crossing 
laurel forests, as road edges are proposed as dispersal corridors 
for this reptile (Delgado et al. 2007. Biod. Conser. 16:2949–2963). 
Introduced rodents M. musculus and Rattus rattus (Muridae), as 
well as the endemic gastropod Plutonia lamarckii (Vitrinidae), 
have also been observed feeding on nectar, although only the 
latter two are known for their herbivory effects on Canarina re-
production pattern, since they mainly consume floral reproduc-
tive tissues (Rodríguez-Rodríguez and Valido 2011, op. cit.).
 Our observations on the relationship between L. macula-
tus and G. galloti during three consecutive years suggest that 

FiG. 1. Gallotia galloti (male) approaching a Canarina canariensis 
flower to feed on nectar. 
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FiG. 2. Gallotia galloti (female) visiting Lotus maculatus flowers. By 
introducing the snout to reach the nectar, the reptile presses the keel 
down and consequently pumps the pollen out. 
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the foraging behavior of this lizard is not a rare phenomenon. 
The high risk of extinction of this plant, catalogued as “criti-
cally endangered” (IUCN 2011. IUCN Red List of Threatened 
Species. Version 2011.1. www.iucnredlist.org), seems to be due 
to a combination of anthropogenic factors (e.g., introduced 
herbivores, intense collection, gardening, and habitat destruc-
tion), but some authors have also suspected that it could be a 
consequence of the extinction of past avian pollinators (Olesen 
1985, op. cit.). According to this, bird visitation on L. berthelotii, 
another representative of the Canarian bird-flower element, has 
been recently recorded in non-native populations (Ollerton et 
al. 2009. Naturwissenschaften 96:221–232). But for L. maculatus, 
the only potential pollinator bird species that had been observed 
close to the plants of this natural patch was Sylvia conspicillata 
(Sylviidae), just once during ca. 30 h obervation (F. Siverio, pers. 
obs.). This low arrival rate of a potential pollinating bird seems to 
be due to the absence of a shrubby corridor, apparently eradicat-
ed by human activity, between this species’ habitat and the iso-
lated Lotus patch. If the Gallotia-Lotus interaction has occurred 
earlier or is a consequence of the restricted distribution of the 
plant is not possible to assess, but reality is that individuals of 
this sympatric lizard population are presently the most frequent 
flower visitors.
 Some of the observations described here were made as part 
of the work for a documentary film series (Canarias, reductos de 
biodiversidad) on Canarian biodiversity conducted by Alas Cin-
ematografía S.L. We thank Pedro Felipe and José J. Hernández 
for their valuable help in the field, as well as Jens M. Olesen and 
Benigno Padrón for reviewing an early draft of the manuscript.

felipe Siverio, alas Cinematografía s.l., los afligidos 43, 38410 los 
realejos, Tenerife, Canary islands, spain (e-mail: felipe.siverio@telefonica.
net); mArÍA c. rodrÍgueZ-rodrÍgueZ, integrative ecology Group, 
estación Biológica de doñana (CsiC), avda. américo Vespucio s/n, 41013 
sevilla, spain. 

LEIOCEPHALUS CARINATUS (Northern Curly-tailed Lizard). 
DIET. A recent review documented that insular species of lizards 
are more likely to incorporate plant material (e.g., flowers, nec-
tar, pollen) into their diets than mainland species (Olesen and 
Valido 2003. Trends Ecol. Evol. 18:177–181). Leiocephalus cari-
natus is commonly found on islands across the Bahamas and 
has been described as a mostly terrestrial species with a rela-
tively diverse diet (Schoener et al. 1982. Oecologia 53:160–169). 
Schoener et al. (1982, op. cit.) investigated prey specimens from 
Leiocephalus lizards in the Bahamas and found that plant matter 
comprised up to 47.4% of their diet. Flowers and buds were com-
monly included. Here we report two observations of L. carinatus 
feeding on the epiphytic orchid Cattleyopsis lindenii.

On the morning of 26 May 2011, we observed an individual 
L. carinatus (>70 mm SVL) on a small island in the vicinity of 
Snake Cay, Great Abaco Island, Bahamas, consuming the flower 
of the orchid C. lindenii. The lizard climbed up a relatively thin 
tree trunk (ca. 3 cm diameter) before orienting itself in a lat-
eral position in order to reach for the flower petals on a nearby 
branch (perch height: 94 cm; perch diameter: 1 cm). From this 
position, the lizard consumed most of the flower; only the base 
of the stigma was left on the inflorescence. A second observation 
was recorded on the afternoon of 27 May 2011. On this occasion, 
the lizard (a male, 130 mm SVL) was observed slowly moving 
across the ground and appeared to exhibit a searching behavior, 
in which it frequently stopped, assumed an alert posture, and 
slowly moved its head in different directions. After performing 

one of these searches, the lizard quickly climbed up a tree trunk 
(ca. 5 cm diameter) to a height of 85 cm and tore one flower off 
the inflorescence of an orchid. After tearing off the flower, the 
lizard immediately returned to the ground, where it consumed 
the complete flower. While on the ground, the lizard repeatedly 
made exaggerated swallowing movements while engulfing the 
complete flower; this behavior lasted ca. 4 minutes. Although the 
lizards were not marked, the differences in SVL suggest that we 
observed two individuals.

On both of these occasions, the lizards climbed up perches 
in order to gain access to the flowers, and either consumed mul-
tiple petals or the complete flower. This suggests that the curly-
tailed lizards were not eating the flowers as a byproduct of trying 
to catch an insect. Instead, L. carinatus might actively search for 
flowers as part of its diet. It has been suggested that lizards may 
act as pollinators for some species of plants (Olesen and Valido 
2003, op. cit.), though in this case, by consuming the entire flow-
er, L. carinatus may have an impact on the reproductive success 
of C. lindenii.

We thank M. Leal and D. Steinberg for encouraging us to 
report our observations and for reviewing the manuscript. We 
also thank the Bahamian Ministry of Agriculture and Bahamas 
Environment, Science, and Technology (BEST) Commission of 
the Ministry of the Environment for providing permits. These 
observations were made while participating on a Training Re-
search Fellowship supported by National Science Foundation 
(DEB-0949357). 

mAriA cAmpAno, department of Biology, duke university, durham, 
north Carolina 27708, usa (e-mail: mc323@duke.edu); AngelA leS, uni-
versity of Connecticut, storrs, Connecticut 06269, usa (e-mail: angela.les@
uconn.edu).

LIOLAEMUS cf. ELONGATUS. TRAUMA SURVIVAL. The inges-
tion of unnatural food items can provoke multiple complications 
in an animal, such as gastrointestinal blockages, perforations, 
suffocation, and poisoning, often leading to death, but little sci-
entific information is published on this subject. Published ac-
counts on reptiles typically include larger taxa such as turtles, 
crocodiles, or large-bodied lizards (e.g., Gillett and Jackson 
2010. Biawak 4:99–102; Trembath and Freier 2005. Herpetofauna 
35:48–49). Observations on this subject in smaller lizards are 

FiG. 1. A) Lizard and chicken bone after extraction for size comparison 
(white arrow shows protrusion with scar mark; B) radiograph of the 
injured lizard, black line shows the major axis of the bone ingested.
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poorly documented, and are particularly unknown for both the 
genus Liolaemus and southern South America. 

On 8 February 2011, an adult male Liolaemus cf. elongatus 
(70.8 mm SVL) was collected on a rocky cliff on the north shore of 
Laguna del Maule, 1 km S Road 115, Talca Province, Maule Region 
(VII Administrative Region), Chile (36.016694°S, 70.562083°W, 
datum:WGS84; elev. 2210 m). This area is frequently used for 
such outdoor recreation activities as hiking, climbing and camp-
ing. When the lizard was inspected in the lab for conservation 
purposes, one of us (CHFP) noticed a deformation in the trunk 
with a bulge on the right side and a wound between the lateral 
scales in the left side of the chest. Palpation of the abdomen re-
vealed a solid mass in the stomach region (Fig. 1A). After radio-
graphic examination, a large object was observed (Fig. 1B) and a 
subsequent dissection revealed a triangular 29 mm long and 8.19 
mm wide chicken bone inside the stomach, with its pointed tip 
(5.82 mm) protruding through the stomach wall. The pointed tip 
was in contact with the skin and probably generated the scar that 
was visible externally. The stomach was full with digested insects 
and perforation was completely cicatrized with connective tis-
sue around the bone. This lizard did not appear to experience 
any obvious restrictions in prey capture, digestion, or mobility, 
as it was chased between rocks for around 10 m prior to capture. 
No sign of malnourishment was observed at the time of collec-
tion. Voucher specimen (LJAMM-CNP 14065) is deposited in the 
herpetological collection Luciano Javier Avila Mariana Morando 
(LJAMM-CNP) of the Centro Nacional Patagónico (CENPAT-
CONICET), Puerto Madryn, Argentina.

luciAno JAvier AvilA (e-mail: avila@cenpat.edu.ar), CriStiAn 
hernAn fulvio pereZ (e-mail: chfperezcnp@cenpat.edu.ar) and cin-
tiA deborA medinA.(e-mail: medina@cenpat.edu.ar) Grupo de herpe-
tologia Patagónica, CenPaT-ConiCeT, Boulevard almirante Brown 2915, 
u9120aCd, Puerto madryn, Chubut, argentina.

MESASPIS GADOVII (Gadow’s Alligator Lizard). ENDOPARA-
SITES. Mesaspis gadovii is known from parts of Guerrero and 
Oaxaca, Mexico (Flores Villela and Gerez 1994. Biodiversidad y 
Conservacíon en México; Vertebrados, Vegetacíon y Uso del Sue-
lo. UNAM, D.F., México. 439 pp.). To our knowledge there are no 
helminths reported from M. gadovii. The purpose of this note is 
to establish the initial helminth list for M. gadovii.

Four M. gadovii (mean SVL = 78.0 mm ± 6.3 SD, range = 70–
85 mm) collected 1971, 1973, 1977 from Guerrero, Mexico and 
deposited in the herpetology collection of the Natural History 
Museum of Los Angeles County (LACM), Los Angeles, Califor-
nia, USA were examined for helminths. The digestive tract was 
removed through a mid-ventral incision, and the esophagus, 
stomach and small and large intestines were examined for hel-
minths under a dissecting microscope. Two species of nema-
todes were found which were cleared in glycerol, cover-slipped 
on a microscope slide, and studied under a compound micro-
scope. Seventeen individuals of Oswaldocruzia nicaraguensis 
were found in the small and large intestines of LACM 109287, 
127412 and 127413. Prevalence (number infected lizards/num-
ber lizards examined x 100) = 75%; mean intensity (mean num-
ber helminths per infected lizard ± 1 SD) = 5.7 ± 6.4 SD; range 
: 1–13. One nematode, Physaloptera retusa prevalence = 25%) 
was found in the stomach of LACM 127412. No helminths were 
found in LACM 75503. Helminths were deposited in the United 
States National Parasite Collection (USNPC), Beltsville, Mary-
land as: O. nicaraguensis (USNPC 105146) and P. retusa (USNPC 
105147). 

Oswaldocruzia nicaraguensis was originally described from 
Ameiva festiva from Nicaragua by Bursey et al. (2006. J. Parasitol. 
92:350–352) and was also reported in Anolis capito (as Norops 
capito) from Nicaragua (Bursey et al. 2007. J. Parasitol. 93:129–
131). Other hosts include Anolis biporcatus, A. limifrons (Costa 
Rica, Panama), A. capito, A. lionotus (Panama) (Bursey et al. 2012. 
Comp. Parasitol. [in press], and Sphenomorphus cherrieri (Costa 
Rica) (Goldberg and Bursey 2007. Herpetol. Rev. 38:83–84). Phy-
saloptera retusa is widely distributed in a few New World am-
phibians and many lizards; hosts are listed in Bursey et al. (2012, 
op. cit.). Mesaspis gadovii represents a new host record for O. ni-
caraguensis and P. retusa. Mexico is a new locality record for O. 
nicaraguensis.

We thank C. Thacker (LACM) for permission to examine M. 
gadovii and Brenda Molgora (Whittier College) for assistance 
with dissections.

Stephen r. goldberg, Whittier College, department of Biol-
ogy, Whittier, California 90608, usa (e-mail: sgoldberg@whittier,edu); 
chArleS r. burSey, Pennsylvania state university, shenango Campus, 
department of Biology, sharon, Pennsylvania 16146, usa (e-mail: cxb13@
psu.edu).

PHELSUMA MADAGASCARIENSIS GRANDIS (Madagascar Gi-
ant Day Gecko). CANNIBALISM. Cannibalism in most species 
of reptiles appears to take place opportunistically as a normal 
predatory behavior and can be considered as the major mortal-
ity sources for certain juvenile lizard species (Siqueira and Rocha 
2008. S. Am. J. Herpetol. 3:82–87; Stone and Snell 2002. Herpe-
tol. Rev. 33:53). While passing through Betsiaka on 24 January 
2010 at 0940 h in the District of Ambilobe, northern Madagascar 
(13.160°S, 49.240°E), we observed an adult male Phelsuma mada-
gascariensis grandis eating a juvenile conspecific on a fence post. 
The juvenile day gecko was swallowed from its head to mid body 
upon our first observation and was completely ingested within 
20 min. Phelsuma m. grandis is one the largest species in the ge-
nus, with a total length of up to 280 mm. Males are larger than 
females and are extremely aggressive (Glaw and Vences 2007. A 
Field Guide to the Amphibians and Reptiles of Madagascar. 3rd 
ed. Cologne, Vences and Glaw, Verlag. 496 pp). In captivity, this 
species feeds on fruits, a wide variety of invertebrates and ver-
tebrates, and parent individuals may eat their young or harass 
them, leading to poor development or death (LaFerriere 2007. 
http://www.genevievesgeckos.com/site/care_sheet_Phelsuma.
html. Accessed 25 October 2011). The cannibalistic observation 
reported here corroborates the statement by Siqueira and Rocha 
(2008, op. cit.) that most cannibalism in lizards appears to take 
place by males. This observation is also noteworthy because it is 
the first record of cannibalism in P. m. grandis outside of captive 
breeding, and provides supplementary information on feeding 
behavior of Malagasy lizards. 

We thank Russell Thorstrom for his helpful comments on an 
earlier version of this note. Financial support was provided by 
WWF Madagascar and West Indian Ocean Programme Office. 

JeAnneney rAbeArivony (e-mail: jeanneney66@yahoo.fr), ve-
lonJArA ZAfinAndriAnA, and JeAn noel, WWf madagascar and 
West indian ocean Programme office, B.P. 738, antananarivo 101, mada-
gascar.

PHRYNOSOMA BRACONNIERI (Short-tailed Horned Lizard). 
PREDATION. The Loggerhead Shrike (Lanius ludovicianus) is a 
passerine bird that is known to feed on a wide variety of prey, in-
cluding grasshoppers, small mammals, reptiles and other birds. 
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One of the feeding strategies includes impaling a prey item onto 
a thorn, twig or barbed wire. This behavior allows the shrike to 
secure its prey while it tears pieces of flesh and also allows for 
food storage (Craig 1978. The Auk. 95:221–234). There are ac-
counts of various lizard species being predated upon and im-
paled by this bird, including Aspidoscelis sexlineatus (Tyler 1991. 
Proc. Oklahoma Acad. Sci. 71:17–20), Scincella lateralis, Eumeces 
inexpectatus, and Anolis carolinensis (Yosef and Grubb 1993. The 
Condor. 95:127–131). Predation on Phrynosoma by this shrike 
has been reported for P. platyrhinos (Pianka and Parker 1975. 
Copeia. 1975:141–162), P. mcallii (Young et al. 2004. Science 
304[5667]:65), P. modestum (Reid and Fulbright 1981. Southwest. 
Nat. 26:204–205), and P. cornutum (Lemos-Espinal et al. 1998. 
Herpetol. Rev. 29:168). Little is known about the natural preda-
tors of southern Mexican Phrynosoma species. To our knowl-
edge, no predators or predation events have been reported for 
P. braconnieri.
 On 27 June 2010, at San Nicolas Tepoxtitlán, Puebla, México 
(18.386389°N, 97.686111°W, datum WGS84; elev. 1915 m), an 
adult Phrynosoma braconnieri was found dead and impaled on 
the tip of a leaf-spine on an agave (Agave salimiana) (Fig. 1). The 
lizard was pierced by the agave’s spine at the neck, and the spine 
exited the victim’s head via the right eye. Lanius ludovicianus is 
common at the site of observation and we believe this observa-
tion to be the result of predation on the horned lizard by this bird 
species. Color slides were deposited (MFESI-REPT 862–865) at 
Colección de Anfibios y Reptiles, Museo de Zoología, FES-Izta-
cala, Universidad Nacional Autónoma de México. This is the first 
record of P. braconnieri being impaled as a prey item by a shrike 
and the first account of predation on this horned lizard.

SAndrA fAbiolA AriAS-bAlderAS, laboratorio de herpetología-
Vivario, facultad de estudios superiores iztacala, universidad nacional 
autónoma de méxico, estado de méxico, 54090, méxico (e-mail: balamsan-
dy@yahoo.com); AlfonSo hernÁndeZ-rÍoS, laboratorio de herpe-
tología, instituto de Biología, universidad nacional autónoma de méxico, 
distrito federal 04510, méxico (e-mail: alfonsohrios@gmail.com); felipe 
correA-SÁncheZ, laboratorio de herpetología-Vivario, facultad de 
estudios superiores iztacala, universidad nacional autónoma de méxico, 
estado de méxico, 54090, méxico (e-mail: scorrea@servidor.unam.mx).

PHRYNOSOMA MODESTUM (Round-tailed Horned Lizard) × P. 
SOLARE (Regal Horned Lizard). PUTATIVE HYBRID. The phy-
logenetic relationship of horned lizards, genus Phyrnosoma, has 
been difficult for taxonomists to resolve because there is incon-
gruence between morphological and genetic characters (Hodges 

and Zamudio 2004. Mol. Phylog. Evol. 31:961–971; Leaché and 
McGuire 2006. Mol. Phylog. Evol. 39:628–644). However, at the 
species level, all are morphologically distinct (Sherbrooke 2003. 
Introduction to Horned Lizards of North America. University of 
California Press, Berkeley. 178 pp.). Phenotypic characters used 
to differentiate species include morphology, metrics, scalation 
(especially of the cranial horns and lateral fringe scales), color 
(recognizing that some species are highly polymorphic), and 
pattern. Taxonomists currently agree there is but a single genus 
of horned lizards, and species may occur sympatrically, but doc-
umentation of individuals exhibiting intermediate characters 
(i.e., hybrids) is rare. The exception is that of P. mcallii x P. goo-
dei and P. platyrhinos, with morphological and genetic hybrids 
being described in their contact zone of southwestern Arizona 
and southeastern California (Pianka and Hodges 1998. Reptiles 
6:48–63; Mulcahy et al. 2006. Mol. Ecol. 15:1807–1826; W. Flax-
ington 2007, see http://calphotos.berkeley.edu, ID number 0000 
0000 0507 1961). These known or putative hybrids have interme-
diate phenotypic characters. In this note, we describe a putative 
hybrid between P. modestum and P. solare at a contact zone in 
southeastern Arizona.
 On 17 March 2011, we were engaged in a long-term moni-
toring project of a lizard assemblage near Safford, Graham Co., 
Arizona, USA, when an unusual-looking horned lizard was ob-
served (Fig. 1) on Forest Road 57 near the junction with Marijilda 
Creek (32.706735°N, 109.775670°W; WGS84; 1227 m elev.). Four 
Phrynosoma species have been documented from the vicinity: P. 
modestum, P. solare, P. cornutum, and P. hernandesi (Jones 2009. 
Sonoran Herpetol. 22:94–98), but only P. modestum and P. solare 
are common. At first glance, the lizard reported here appeared 

FiG. 1. Putative Phrynosoma modestum x P. solare hybrid from Gra-
ham County, Arizona.

FiG. 2. Close up of the head and cranial horns.

 FiG. 1. Phrynosoma braconnieri impaled on a leaf-spine of Agave sal-
miana.
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to be P. modestum, but upon closer inspection we noticed it had 
a single row of lateral fringe scales. The cranial horn morphol-
ogy was unlike any of the sympatric species (Fig. 2). The adult 
animal (ca. 70 mm SVL) was photographed and released on site. 
Although it would have been beneficial to collect the specimen 
for morphometric and genetic analysis, it was more important 
from our standpoint to leave the animal on site because a hybrid 
could contribute to the changing composition of the lizard com-
munity over time.
 By comparing the photographs of the specimen with photo-
graphs and specimens of the other sympatric horned lizards, as 
well as published literature (Sherbrooke 2003, op. cit.; accounts 
in Jones and Lovich [eds.] 2009. Lizards of the American South-
west. Rio Nuevo Publ., Tucson, Arizona. 567 pp.), we believe the 
animal to be a hybrid between P. modestum and P. solare. The 
specimen had characters of one species or the other, both spe-
cies, or intermediate characters. We also sent the photographs to 
a horned lizard expert, Wade Sherbrooke, to review; he suggested 
the same putative identification. The most diagnostic characters 
for comparison are probably the lateral scales and cranial horns. 
There is one lateral row of fringe scales in P. solare, P. hernandesi, 
and the putative hybrid, but none in P. modestum; P. cornutum 
has two rows. Both P. modestum and P. solare have four occipital 
horns, but the shape and size differs greatly. Phrynosoma modes-
tum has relatively short, evenly sized, widely spaced occipital 
horns that do not touch at the base. The temporal horns are of 
moderate length. Phrynosoma solare has long, wide occipital 
horns that form a semicircle with the long temporal horns, all 
of which touch at the base. Also, in P. modestum, the rear of the 
head forms a relatively straight line between the posterior tem-
poral horns, while in P. solare the rear of the head forms more of 
a semicircle. The cranial horns of P. cornutum and P. hernandesi 
are quite different; the former has three cranial horns (two long 
lateral horns and one very small central horn) while the latter 
has a notch in the back of the head with minute horns. In the 
specimen reported here, the horns were different than any of the 
four species in the area, but there were four occipital horns, as 
in the two common species. The occipital horns were fused into 
two pairs; the pairs were not touching at the base, nor were they 
touching the bases of the temporal horns. The occipital horns 
were intermediate in length between P. solare and P. modestum, 
and the temporal horns were shorter than P. solare. The snout–
vent length was about as large as P. modestum attains (Hodges 
2009. In Jones and Lovich 2009, op. cit.), which is the smallest of 
the local species. The tail in cross section appeared intermediate 
between P. solare (wide and relatively flat) and P. modestum (nar-
row and cylindrical), although this character was not quantified. 
The base of the tail was not broad, as in P. modestum; rather, it 
was similar to the other sympatric horned lizards. Qualitatively, 
the enlarged, keeled scales (spines) of the dorsum were most 
similar to P. modestum or intermediate between P. modestum 
and P. solare. 
 The general color pattern was not typical of any species in 
the study area, but was similar to both P. solare and P. modes-
tum. Although there are specific differences, both species have a 
lighter central dorsal color with a darker dorsolateral color. Both 
of these species are weakly patterned, while P. cornutum is in-
variably strongly patterned, and P. hernandesi is highly variable. 
There were two other color patterns worth mentioning. In our 
specimen, there was a dark marking on the mid-dorsal area on 
the top of the head bordered by a lighter area. This same pat-
tern has been seen in juvenile P. solare in the study area and 

elsewhere. It is also apparent in P. cornutum of all age classes. 
This feature is lacking in the P. modestum we have seen. Also, 
there were stripes radiating ventrally from the eye. This is fairly 
diagnostic in P. cornutum, but we have seen similar markings in 
some P. modestum and P. solare. 
 If our specimen were simply an anomalous P. solare with 
fused occipital horns, the bases of the pairs would be expected 
to touch each other, as well as the temporal horns. Also, it would 
be expected that the temporal horns would be long in our speci-
men, but this is not the case. This specimen also lacked the light 
mid-dorsal stripe, which is fairly diagnostic in P. solare. The spec-
imen was not as spiny dorsally as typical P. solare and the tail was 
not as broad. 
 The study area was selected as a long-term monitoring site 
for lizards because it has among the highest diversity of lizards in 
the USA and it is situated at an ecotone in a convergence zone of 
physiographic provinces, so would be expected to show changes 
in the lizard assemblage concomitant with a changing environ-
ment (Jones 2009, op. cit.). This accounts for the presence of four 
sympatric species of Phrynosoma found in such a small area. 
The local distributions of the four species are imperfectly under-
stood, but the two common species are microsympatric where 
their ranges overlap. Phrynosoma solare is primarily a Sonoran 
Desert species, while P. modestum is primarily a Chihuahuan 
Desert species. These two deserts meet in the San Simon Valley 
in the vicinity of our study area (Brown and Lowe 1980. Biotic 
Communities of the Southwest. USDA Forest Service Gen. Tech. 
Rep. RM-78 [map]). The study area has about equal numbers of 
Sonoran and Chihuahuan desert species (Jones 2009, op. cit.). 
Thus, a primary objective in our study is to track changes in the 
assemblage of horned lizards and other species in this contact 
zone, in an area commonly referred to as the Cochise Filter-Bar-
rier (Morafka 1977. A Biogeographical Analysis of the Chihua-
huan Desert Through its Herpetofauna. Dr. W. Junk, The Hague. 
321 pp.). Individuals of the Sceloporus magister complex in the 
area are phenotypically similar to, or intermediate between, the 
Sonoran Desert (‘magister’) and Chihuahuan Desert (‘bimaculo-
sus’) forms (Phelan and Brattstrom 1955. Herpetologica 11:1–14; 
pers. obs.). At least two parthenogenetic whiptails of hybrid ori-
gin also occur in the study area (Jones 2009, op. cit.), Aspidoscelis 
uniparens and A. flagellum (= A. sonorae complex). Because the 
changes in lizard assemblage we are tracking include species 
composition (e.g., Sonoran vs. Chihuahuan desert) and hybrid-
ization, the documentation of hybridization events and poten-
tial hybrid vigor is a significant component of the study.

lAWrence l. c. JoneS, Casa araña, 3975 s. Wolf spider Way, Tucson, 
arizona 89735, usa (e-mail: gilaman@comcast.net); hunter WinSor, 
eastern arizona College, 615 n. stadium ave, Thatcher, arizona 85552, usa.

PHRYNOSOMA TAURUS (Bull Horned Lizard). PREY. Phryno-
soma taurus is a Mexican endemic lizard that occurs from south-
ern Morelos eastward to eastern Puebla and southward to north-
western Oaxaca (Reeve 1952. Univ. Kansas Sci. Bull. 34:817–960). 
It feeds on a variety of arthropods such as ants (Formicidae), bee-
tles (Curculionidae, Meloidae, Scarabeidae, and Tenebrionidae), 
termites (Termitidae), crickets (Acrididae and Gryllacrididae), 
flies (Calliphoridae) and butterfly larvae (Lepidoptera) (Canse-
co-Márquez and Gutiérrez-Mayen. 2010. Anfibios y Reptiles del 
Valle de Tehuacan-Cuicatlan. CONABIO. 137 pp.; Lemos-Espinal 
et al. 2004. Herpetol. Rev. 35:131–134). Up to 56% (by volume) of 
the diet of this species consists of ants (Pianka and Parker 1975. 
Copeia 1975:141–162). To our knowledge, there is no record of 
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vertebrate prey in the diet of this or any other Phrynosoma spe-
cies in the wild. However, there is a report of cannibalism in P. 
solare held in captivity (Comstock A.B. 1939. Handbook of Na-
ture Study. Cornell Univ. Press. 887 pp.), and saurophagy by P. 
hernandesi and P. cornutum seems to be well known among her-
petoculturists, but not recorded in scientific literature (Lemos-
Espinal J. A., unpubl. data). 

On 12 August 1999, an adult female Phrynosoma taurus was 
collected (LEUBIPRO [Laboratorio de Ecología UBIPRO, Fac-
ultad de Estudios Superiores Iztacala, Universidad Nacional 
Autónoma de México] 3023; SVL 57.16 mm, TL 65.27 mm) in the 
Valley of Zapotitlán Salinas, Puebla (18.305694°N, 97.482056°W; 
WGS 84; 2100 m elev.) under the shade of an agave. As part of 
a dietary analysis in the reptile assemblage in this valley, we 
conducted a stomach content analysis of this specimen, which 
revealed a partially digested (without head and tail) juvenile Sce-
loporus gadoviae (neck–vent length 13.36 mm, femur length 4.79 
mm, leg total length 15.68 mm). Other items found were ants 
(Formicidae: Ponerinae). 

To our knowledge this represents the first record of a verte-
brate in the diet of any Phrynosoma species in the wild. 

mArÍA rebecA lÓpeZ-vArgAS (e-mail: bekys_50@hotmail.com), 
Julio A. lemoS-eSpinAl, unidad de Biología, Tecnología y Prototipos, 
facultad de estudios superiores iztacala, universidad nacional autónoma 
de méxico, estado de méxico 54090, méxico (e-mail: lemos@servidor.
unam.mx); AlfonSo hernÁndeZ-rÍoS, laboratorio de herpetología, 
instituto de Biología, universidad nacional autónoma de méxico, distrito 
federal 04510, méxico (e-mail: alfonsohrios@gmail.com).

SCELOPORUS OCCIDENTALIS (Western Fence Lizard). 
NECROPHILIA. Observations of necrophilia, the act of copu-
lation or attempted copulation with a dead conspecific or het-
erospecific, are limited to few reports in the Lacertilia. To our 
knowledge, this behavior has been reported in four lizard spe-
cies, including the Giant Ameiva, Ameiva ameiva (Costa et al. 
2010. Herpetol. Notes 3:79–83; Vitt 2003. In Pianka and Vitt [eds.], 
Lizards: Windows to the Evolution of Diversity, p. 103. Univ. of 
California Press, Berkeley), Long-nosed Leopard Lizard, Gam-
belia wislizenii (Fallahpour 2005. Herpetol. Rev. 36:177–178), 

Lesser Earless Lizard, Holbrookia maculata (Brinker and Buck-
lin 2006. Herpetol. Rev. 37:466), and the Sleepy Lizard, Tiliqua 
rugosa (How and Bull 1998. Herpetol. Rev. 29:240; Sharrad et al. 
1995. W. Austr. Nat. 20:33–35). Here we report on an observation 
of necrophilia in a fifth lizard species, the Western Fence Lizard, 
Sceloporus occidentalis.

On 11 April 2011, one of us (RE) found an adult female Sce-
loporus occidentalis that had apparently drowned in an outdoor 
Rubbermaid® tub (approximately 57 cm x 15 cm), filled to the 
brim with rain water in Butte Creek Canyon, Butte Co., Califor-
nia, USA (39.735847°N, 121.682378°W, datum: WGS 84; elev. 164 
m). The dead lizard was removed from the water in the tub and 
placed on the outer rim in the open sun. At ca. 1730 h that after-
noon, it came to the attention of RE that the dead lizard was no 
longer present where it had earlier been placed. Upon closer in-
spection, the corpse was being carried off by an adult male con-
specific. As the behavior continued, it was photographed (Fig. 1). 
The male had a bite-hold on the female in the nuchal region, a 
behavior employed during copulation in many iguanian lizards 
(Noble and Bradley 1933. Ann. New York Acad. Sci. 35:25–100). 
It was attempting to carry the corpse along the top of a cement 
wall after orientating its body in a copulatory position. The male 
then attempted to carry the corpse down the vertical surface of 
the wall, but could not bear the weight, and dropped the corpse. 
It then proceeded to climb down to where the female corpse 
had landed on the ground. There, the male resumed biting the 
female corpse in the nuchal region and attempting to position 
himself for copulation. Noticeable everted hemipenes were not 
detected. At ca. 1742 h the male was frightened off by the activ-
ity of photographing the sequence of events. RE then placed the 
female back on the outer rim of the tub. The next morning (12 
April), the female corpse was found back down on the ground 
where it had been dropped by the male the previous afternoon.

Some reported observations of necrophilia have been hy-
pothesized to relate to pair-bonding in the monogamous T. ru-
gosa (How and Bull 1998, op. cit.) or elicited by perceived copu-
lation receptivity correlating to female nuptial coloration in H. 
maculata (Brinker and Bucklin 2006, op. cit.). However, S. occi-
dentalis is a polygynous species (Massot et al. 2003. Behav. Ecol. 
14:650–655) without known long-term pair-bonding behaviors 
and females of this species do not express brightly colored nup-
tial coloration. The behavior reported here is presumed to have 
been a direct result of hormonally mediated overstimulation, 
leading to the male’s misconception of a receptive (but lifeless) 
female during breeding season as was concluded for similar be-
havior in A. ameiva (Vitt 2003, op. cit.). To our knowledge, this is 
the first report of necrophilia for this species.

JAcKSon d. Shedd, The nature Conservancy, 11010 foothill Blvd, 
los molinos, California 96055, usa (e-mail: jackson.shedd@gmail.com); 
rAndy eiSenberg, 2222 honey run road, Chico, California 95928, usa 
(e-mail: palealien@aol.com).

SCELOPORUS POINSETTII (Crevice Spiny Lizard). REPRO-
DUCTION. Sceloporus poinsettii ranges from southwestern New 
Mexico and central Texas, south to Zacatecas, Mexico, from 300–
2560 m; it is live-bearing (Stebbins 2003. A Field Guide to West-
ern Reptiles and Amphibians, Houghton Mifflin Co., Boston, 
Massachusetts. 533 pp.). Minimum litter sizes in the literature 
for S. poinsettii are variable, including 4 (Webb 2009. In Jones 
and Lovich [eds.], Lizards of the American Southwest: A Photo-
graphic Field Guide, pp. 246–249. Rio Nuevo Publ., Tucson), 6 
(Ballinger 1973. Ecology 54:269–283), 7 (Stebbins 2003, op. cit.).

FiG. 1. Male Sceloporus occidentalis initially attempting to mate with 
female corpse in typical copulatory position (A); male beginning to 
carry female corpse down cement wall (B); male then resuming a 
bite-hold on female corpse in nuchal region (C) and then assuming 
copulatory position once again (D).
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The purpose of this note is to report a new minimum litter 
size for S. poinsettii. Two females from Durango, Mexico, depos-
ited in the herpetology collection (LACM) of the Natural History 
Museum of Los Angeles County, Los Angeles, California, USA, 
were examined: LACM 50871, SVL = 86 mm, collected August 
1968 (23.7000°N, 105.7000°W, datum: WGS 84); LACM 97372, 
SVL = 102 mm, collected August 1967 (26.2333°N, 105.1500°W, 
datum: WGS 84). Each contained two enlarging pre-ovulatory 
follicles, 7 mm in diameter. Two is a new minimum litter size for 
S. poinsettii.

I thank Christine Thacker (LACM) for permission to examine 
S. poinsettii.

Stephen r. goldberg, Whittier College, department of Biology, 
Po Box 634, Whittier, California 90608, usa; e-mail: sgoldberg@whittier.
edu.

UTA STANSBURIANA (Common Side-Blotched Lizard). MOR-
TALITY. On 18 October 2011 on Fort Bliss Army base at Mc-
Gregor base camp (McGregor Range, New Mexico; 32.081505oN, 
106.162715oW), I observed a hatchling Uta stansburiana (ap-
proximate SVL 30 mm) trapped in the web of a Black Widow Spi-
der (Latrodectus sp.). The web was located inside an aluminum 
storage building with enough space between its rolling bay doors 
and frame that small wildlife species (lizards, snakes, rodents, in-
vertebrates) could enter and exit freely. The web was occupied 
by a spider when this discovery was made (Fig. 1) and approxi-
mately six other Black Widows were present on different webs in 
the same building. The web was strong enough to trap the lizard 
by the tail, thus tethering it so that it could only run in circles 
to attempt escape, clearing the blown sand in a circular pattern 

where it had run (Fig. 1). This lizard was captured and released 
outside before a photograph was taken. Near the hatchling, at 
ground level, there was also a dead adult conspecific (approxi-
mate SVL 70 mm) trapped in the same web (Fig. 1). While there 
was one necrotic spot on the adult lizard’s head suggesting a bite 
from the spider, there was no sign of it being consumed. It is be-
lieved that the spider may have bitten the larger lizard to subdue 
it (which may have killed it) as the lizard struggled to free itself 
from the web. As no evidence of the spider feeding on the dead 
individual was observed and the hatchling was left unharmed 
with the spider actively on its web, it is believed the two lizards 
became trapped in the web, which was near an opening to the 
outside, and were not recognized by the spider as prey under 
these circumstances. However, that the web of the Black Widow 
Spider is capable of capturing this lizard species could indicate 
that this and similarly-sized species could be potential food 
items for this arachnid. At the very least, the web of this species 
appears to pose a mortality risk for all age classes of this reptile. 

Jeremy S. lAne, 412 s. spikes rd, Corsicana, Texas 75110, usa; e-
mail: jeremy_lane@ymail.com.

VARANUS PANOPTES (Yellow-spotted Monitor). DIET AND 
PREY CAPTURE. The Yellow-spotted Monitor is a large, general-
ist carnivore inhabiting riparian areas and floodplains in north-
ern Australia (Cogger 2000. Reptiles and Amphibians of Austra-
lia. Reed New Holland, Sydney. 808 pp.). This monitor consumes 
a wide variety of prey, including lizards (Blamires 2004. Copeia 
2004:370–377; Shine 1986. Herpetologica 42:346–360). Recent re-
search demonstrated dramatic declines in counts of V. panoptes 
with the arrival of invasive Cane Toads (Bufo marinus). Between 
77 and 90% of two populations died due to lethal toxic ingestion 
of toads in the Northern Territory (Doody et al. 2009. Anim. Con-
serv. 12:46–53). During this same period, counts of the Gilbert’s 
Dragon (Amphibolorus gilberti) increased dramatically (Doody 
et al. 2009, op. cit.). The Gilbert’s Dragon is a small to medium-
sized, carnivorous agamid that also occupies riparian habitats in 
northern Australia (Cogger 2000, op. cit.). Although the counts of 
V. panoptes and A. gilberti appeared to be linked, the latter was 
not reported in the diet of the former, and it was unclear whether 
the latter increased in numbers, or responded behaviorally (i.e., 
did the declines in V. panoptes lead to a mesopredator release, 
whereby A. gilberti populations boomed, or was the apparent in-
crease in A. gilberti due to a shift in conspicuousness via reduced 
predation risk [Doody et al. 2009, op. cit.]?). It was also unknown 
if V. panoptes readily consumes A. gilberti. Here we provide four 
observations of V. panoptes preying upon A. gilberti. We discuss 
the implications of our observations for the diet of V. panoptes, 
predation risk for A. gilberti, and the indirect effects of invasive 
Cane Toads on A. gilberti.

At approximately 1230 h on 6 May 2009 we chanced upon 
a sub-adult V. panoptes (~90 cm in total length) foraging in the 
semi-shaded riparian area at Branco’s Hole, a billabong along 
the Chamberlain River in El Questro Wilderness Park, Western 
Australia (15.979167°S, 127.911111°E). The immediate riparian 
area is sandy, with an overstory of freshwater mangroves (Bar-
ringtonia racemosa), paperbarks (Melaleuca spp.), and Panda-
nus (Pandanus aquaticus). As we surrounded the monitor for 
a closer look it ran between two of us (SD and DR) and under 
a freshwater mangrove tree, during which time it inadvertently 
flushed an A. gilberti. The dragon immediately ran rapidly in a 
perpendicular direction to the approaching monitor, towards 
patchy vegetation and logs. The monitor immediately gave chase 

FiG. 1. Arrangement of (A) Latrodectus sp. on its web with (B) the 
path of the smaller Uta stansburiana being tethered and running in 
circles, and (C) the dead adult U. stansburiana.
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and captured the dragon (both on the full run) approximately 
8 m from the area where the dragon was flushed. The monitor 
captured and held the dragon at mid-body, shook it vigorously 
3–4 times before manipulating it and swallowing it head-first. 
The entire process took about two minutes. 

A second observation took place by RL in January 2007. A 
sub-adult V. panoptes (~ 60 cm in total length) was observed 
thrashing about in dense grass at the base of a tree at Morning-
ton Wildlife Sanctuary, Western Australia (17.5°S, 126.1°E). Upon 
closer inspection, the V. panoptes had captured a sub-adult A. 
gilberti (~25 cm total length). Once disturbed, the dragon, held 
by its shoulder and forelimb, was immediately dropped by the 
monitor. The V. panoptes then fled to nearby cover, while the A. 
gilberti, although clearly stunned, appeared fine and slowly dis-
appeared into the dense grass. 

In January 2008, RL observed an adult V. panoptes (~1 m in 
total length) in active pursuit of an A. gilberti at Marion Downs 
Wildlife Sanctuary, Western Australia (17.5°S, 126.1°E). The drag-
on was initially observed basking on the seat of a quad bike, and 
as it leapt off the bike onto the ground it was instantly pursued 
by the V. panoptes. The chase was rapid and both traveled about 
40 m, by which time they disappeared together underneath a 
shipping container. Although the outcome is unknown, the close 
proximity of the monitor to the dragon at that stage suggested 
that the monitor successfully preyed upon the dragon. 

In February 2008, a fourth observation was made by RL. A 
large, adult V. panoptes (~1.3 m in total length) successfully cap-
tured and consumed an A. gilberti at Mornington Wildlife Sanc-
tuary, Western Australia (17.5°S, 126.1°E). The V. panoptes sprint-
ed from underneath a building and grabbed a large (~35 cm to-
tal length) adult male A. gilberti by the head. Without too much 
struggle, and with a couple of large jerks and gulps, the dragon 
was consumed within ~20 seconds of capture. The V. panoptes 
then began foraging among the grass. 

A dietary study using museum specimens did not yield A. 
gilberti in the diet of V. panoptes, although one specimen was 
found in the stomach of one V. gouldii, a closely related species 
(Shine 1986, op. cit.). However, in an internet article, an anony-
mous writer discussed how he “previously had a lot of quite tame 
Ta-ta Lizards (Gilbert’s Dragons) hanging around my camp,” in 
Arnhem Land, Northern Territory (http://cubits.org/crocodiles/
articles/view/1059, accessed 20 October 2011). Upon the arrival 
of a 1.5 m V. panoptes, the writer added “The monitor ate some 
and scared the rest off.” Based on that statement and our obser-
vations, A. gilberti may be a common food item for V. panoptes. 
This result supports the link between declines in V. panoptes and 
concurrent increases in A. gilberti associated with the arrival of 
Cane Toads in the Northern Territory (Doody et al. 2009, op. cit.). 
It also supports the possibility that the increases in A. gilberti 
were numerical responses to declines in V. panoptes. However, 
we cannot rule out the possibility that increases in A. gilberti 
counts reflected behavioral responses. Remarkably, V. panop-
tes is able to pursue and capture A. gilberti in full flight, making 
the former a major predator threat to the latter. Thompson and 
Thompson (2001. J. Royal Soc. W. Australia 84:153–158) observed 
A. gilberti to move rapidly to thick vegetation in response to ap-
proaching V. mertensi and V. mitchelli. The elimination or severe 
reduction of a key predator may decrease predation risk (or per-
ceived predation risk), resulting in A. gilberti using more open 
areas and making it more conspicuous in population counts.

J. SeAn doody, The orianne society, 579 hwy 441 south, Clay-
ton, Georgia 30525, usa (e-mail: jseandoody@gmail.com); rAy lloyd, 

australian Wildlife Conservancy, Po Box 8070, subiaco east, Western aus-
tralia, 6008 (e-mail: austrelaps@hotmail.com); dAvid rhind, department 
of sustainability, environment, Water, Population and Communities, Po 
Box 787 Canberra, aCT, australia, 2601 (e-mail: david.rhind@environment.
gov.au).

SquAmAtA — SnAKeS

BOTHROPOIDES NEUWIEDI (Neuwied’s Lancehead). ENDO-
PARASITES. Bothropoides neuwiedi is a terrestrial snake that 
occurs in temperate, tropical, and semitropical forests and 
restingas in Atlantic Rainforest biome of Brazil (Xavier 2004. In 
Campbell and Lamar [eds.], The Venomous Reptiles of the West-
ern Hemisphere, vol. I, pp. 410–422. Cornell Univ. Press, Ithaca, 
New York). There are no previous reports of helminths parasit-
izing B. neuwiedi. 

We examined a single female B. neuwiedi (CRLZ 00137; SVL 
= 61.3 cm) from the Coleção de Répteis do Laboratório de Zoo-
logia (CRLZ) do Centro Univesitário de Lavras – UNILAVRAS of 
Reserva Biológica Unilavras – Boqueirão, municipality of Ingaí, 
state of Minas Gerais, Brazil (21.346389°S, 44.99083°W, datum: 
WGS84; 1250 m elev.). The snake was collected in 2009 and was 
identified according to Campbell and Lamar (2004. The Venom-
ous Reptiles of the Western Hemisphere, v. I. Cornell Univ. Press, 
Ithaca. 475 pp.). The stomach and intestine were removed and 
examined for helminths using a stereomicroscope. Nematodes 
were cleared in Amann’s lactophenol (1:1:2:1 phenol: lactic acid: 
glycerine: water) and were identified according to Vicente and 
Santos (1974. Atas Soc. Biol. 17:69–71). Nineteen individuals of 
one species of Nematoda, Physaloptera liophis (Spirurida, Phy-
salopteroidea), were collected from the stomach and small intes-
tine. Nematodes were deposited in the Helminthological Collec-
tion of Oswaldo Cruz Institute (CHIOC), Rio de Janeiro (CHIOC 
number 35801). Physaloptera liophis was first described from the 
stomach of Liophis miliaris from Brazil (Vicente and Santos, op. 
cit.) but has not been reported in other host species (Pinto et al. 
2010. Neotrop. Helminthol. 4:137–147). Thus, our observation 
represents a new host record of P. liophis and the first helminth 
species reported in B. neuwiedi.

This work was licensed by IBAMA (Process number 14740-
1). Fabiano M. Vieira was supported by a Postdoctoral fellowship 
from CNPq (Conselho Nacional de Pesquisa e Desenvolvimento 
Tecnológico, Brazil).

rAfAellA vAllim de gouveiA, laboratório de herpetologia, de-
partamento de Zoologia, instituto de Ciências Biológicas, universidade 
federal de Juiz de fora, Campus universitário, Bairro martelos, Juiz de fora, 
mG, Brazil 36036-330 (e-mail: rafavallim@gmail.com); diego ArnAldo 
neto-SilvA (e-mail: diegobio13@gmail.com), iArA AlveS novelli (e-
mail: iaranovelli27@gmail.com), núcleo de Pesquisa em Ciências Biológi-
cas, Centro universitário de lavras, rua Padre José Poggel, 506, Centenário, 
CeP37200-000, lavras, minas Gerais, Brazil; fAbiAno mAtoS vieirA, 
laboratório de Parasitologia de Peixes, departamento de Parasitologia 
animal, universidade federal rural do rio de Janeiro, seropédica, Brazil 
(e-mail: fmatosvieira@gmail.com).

BOTHROPOIDES ERYTHROMELAS (Jararaca). DEFENSIVE 
BEHAVIOR: DEATH-FEIGNING. Death-feigning (thanatosis) 
is a state of immobility in response to external stimuli and is a 
defense mechanism against predators shared by various ani-
mals, including snakes (Vogel and Han-Yuen 2010. Russ. J. Her-
petol. 17:15–21). Bothropoides erythromelas is a poorly-studied 
species found in northeastern Brazil, especially in semi-arid 
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northeastern region (Vanzolini et al. 1980. Répteis da Caatinga. 
Acad. Brazil. Ciências, Rio de Janeiro. 161 pp.). Here, we report 
two observations of thanatosis in B. erythromelas. 

Two B. erythromelas were captured by hand at 1600 h on 12 
March 2008 (male; SVL = 48 cm; 68 g) and at 1400 h on 3 April 
2011 (male; SVL = 51 cm; 72 g) in Fazenda Saco, Sertão do Pajeú, 
municipality of Serra Talhada, Pernambuco, Brazil (7.929049°S, 
38.295342°W, datum: WGS84). Each time the snakes were han-
dled, they readily exhibited death feigning behavior with the 
mouth slightly open and the ventral part of the body facing 
upward; the behaviors lasted about 6 and 15 min, respectively. 
Playing dead is a behavior rarely seen in natural situations, but 
handling may induce this behavior in several species of snakes 
(Vogel and Han-Yuen, op. cit.). Photographs of the events were 
deposited in herpetological collection into the Universidade 
Federal Rural de Pernambuco, Unidade Acadêmica de Serra Tal-
hada, Pernambuco, Brazil.

We thank the Pibic / UFRPE and IBAMA (Instituto Brasileiro 
do Meio Ambiente e Recursos Naturais) for support and permits.

ednilZA mArAnhão doS SAntoS and Sergio luiZ dA SilvA 
muniZ, universidade federal rural de Pernambuco, herpetologia labora-
tory, unidade acadêmica de serra Talhada, fazenda saco, s/n, serra Tal-
hada, CeP-56900.000, Pernambuco, Brazil.

BOTHROPS JARARACUSSU (Jararacussu). DIET. Bothrops ja-
raracussu is a large venomous snake (to 2 m total length) that 
is known to feed on mammals, birds, amphibians, and insects 
(Freitas 2003. Serpentes Brasileiras. Universidade Feira de Santa-
na, Bahia, Brazil. 160 pp.). On 21 September 2009 an adult female 
B. jarracussu (SVL = 1039 mm; tail length 165 mm) was given to 
the Museu de Biologia Prof. Mello Leitão (MBML) after being 
killed by a rural worker on the trail between Banestes Associa-
tion and Pousada Paradiso, Santa Teresa, Espirito Santo, Brazil 
(19.928068°S, 40.590666°W, datum: WGS84). Upon dissection, we 
discovered a female Metachirus nudicaudatus (Brown Four-eyed 
Opossum), with four young, in the snake’s stomach (Fig. 1). The 
prey item had been swallowed headfirst and the lack of digestion 
indicated that it had been consumed recently.

Metachirus nudicaudatus is a strictly terrestrial didelphid 
(Grand 1983. Austral. J. Zool. 31:299–312) and a habitat and di-
etary generalist. The fact that the marsupial was carrying young 
may have made her more vulnerable to predation by the B. jara-
racussu. Both specimens were deposited in the MBML museum 
collection: MBML 2774 (B. jararacussu) and MBML 3491 (M. nu-
dicaudatus).

fAbiAno AndrAde lAnSchi (e-mail: fabiano_lanschi@hotmail.
com), renAtA fonSecA lAndim, and miKAel mAnSur mArtinel-
li, setor de Zoologia, museu de Biologia Prof. “mello leitão,” avenida José 
ruschi, 4, CeP 29650-000, santa Teresa, espírito santo, Brazil.

CROTALUS ATROX (Western Diamond-backed Rattlesnake), 
CROTALUS RUBER (Red Diamond Rattlesnake). LOSS OF RAT-
TLE AND STYLE/MATRIx. Loss of rattle segments commonly 
occurs in all species of rattlesnakes as a result of rattle position 
(age), injury, attempted predation, and other factors (Klauber 
1972. Rattlesnakes: Their Habits, Life Histories, and Influence 
on Mankind, Univ. California Press, Berkeley, 1533 pp.; reviewed 
by Rowe et al. 2002. In G. W. Schuett et al. [eds.], Biology of the 
Pitvipers, pp. 385–404. Eagle Mountain Publishing, Eagle Moun-
tain, Utah). However, in several species (e.g., C. catalinensis, C. 
ruber lorenzoensis, C. willardi, S. miliarius), complete or nearly 

FiG. 1. Metachirus nudicaudatus (Brown Four-eyed Opossum), with 
four young, that was consumed by a Bothrops jararacussu in Brazil.
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FiG. 1. Radiograph images of rattle-less Crotalus atrox and C. ruber. 
(A) Adult female C. atrox with rattles and style/matrix absent. (B) 
Adult female C. helleri with intact rattles and style-matrix for com-
parison. (C) Adult male C. ruber with rattles and style/matrix absent.

FiG. 2. Adult male Crotalus ruber (Fig. 1C) photographed in situ.
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complete rattle loss is a stable feature in populations and ap-
pears to be heritable. In these cases, the gripping claws of the 
rattle segments are sufficiently smooth to permit slippage; 
hence, accumulation of segments to form a rattle string does not 
occur (Rowe et al., op. cit.). This condition is termed “rattle-less” 
(Klauber, op. cit.; Rowe et al., op. cit.; Setser et al. 2011. J. Herpe-
tol. 45:333–335). Here, we report the loss of both rattle segments 
and the style/matrix in adults of C. atrox and C. ruber. 

On 17 September 1999, at 2110 h, an adult female C. atrox 
(SVL = 740 mm; tail length = 50 mm; 333 g) was collected on Sun 
Valley Parkway, 15.2 km W of the McMicken Dam Spillway, 39 km 
W of Central Phoenix, Maricopa Co., Arizona, USA (33.6573°N, 
112.6335°W, datum: Conus 27; elev. 418 m). It was noted that the 
snake lacked rattle segments and she was retained. Upon closer 
inspection it was determined that the basal segment of the rattle 
was also absent; hence, most likely, the style/matrix was dam-
aged or absent (Zimmerman and Pope 1948. Fieldiana Zool. 
32:355–413; Klauber, op. cit.; Meik and Pires-daSilva 2009. BMC 
Evol. Biol. 9:35). Scars to the tail were not detected nor loss of 
scales. Accordingly, it was concluded that there was no evidence 
of recent injury. Nonetheless, injury as a neonate or juvenile was 
a possibility. Subsequently, the tail region was subject to radi-
ography, and it was confirmed that the style/matrix was absent 
(Fig. 1A). Thus, although the cause of this condition could be ei-
ther congenital or the result of injury (e.g., predation attempt), 
we favor the former. Despite the loss of rattles, the snake exhib-
ited classical defensive behaviors including coiling and tail vi-
bration (Klauber, op. cit.). 

On 10 April 2011, at 1538 h, an adult male C. ruber (SVL = 
895 mm; tail length = 75 mm; 479 g) was collected in the Jamul 
Ecological Reserve, in San Diego County, California, USA, near 
the intersection of SR-94 and Otay Lakes Road (32.66610°N, 
116.84090°W, datum: Conus 27; elev. 242 m). The snake was lack-
ing a rattle, including the basal segment (Fig. 2), and no scars 
or scale losses on the tail were observed. Subsequently, the tail 
region was radio-graphed, and it was confirmed that the rattle 
style/matrix was absent (also exhibited classical defensive be-
havior including coiling, tail vibration, and hissing (Klauber, op. 
cit.). 

Although the rattle-less condition occurs in certain insular 
populations of C. ruber from the Sea of Cortez (e.g., C. r. loren-
zoensis), to our knowledge, loss of the style/matrix has not been 
described. Moreover, the rattle-less individuals have not been 
documented in mainland populations. There are, however, re-
cent reports of rattle loss in C. atrox (Painter et al. 1999. Herpetol. 
Rev. 30:44; Holycross 2000. Herpetol. Rev. 31:177–178). Painter 
et al. (op. cit.) also provided radiographic evidence that clearly 
showed the absence of the style/matrix, which led the authors to 
conclude that the condition was likely congenital. Although the 
cause(s) for the absence of the style/matrix (e.g., congenital vs. 
injury) in our two cases are indeterminable, a congenital (heri-
table) hypothesis poses a set of testable research questions that 
warrant evaluation. If the condition is heritable, for example, ex-
amination of Hox gene expression domains along the primary 
axis would lend potential insights to the development of the 
style/matrix (e.g., Cohn and Tickle 1999. Nature 399:474–479; Di-
Poi et al. 2010. Nature 464:99–103; Woltering et al. 2009. Dev. Biol. 
332:82–89), and hence the rattle itself. 

We thank Jay Meyers for radiographic assistance. Ryan Sawby 
kindly prepared the digital images for publication. 

gordon W. Schuett, department of Biology and Center for Be-
havioral neuroscience, Georgia state university, 33 Gilmer street se, unit 

8, atlanta, Georgia 30303-3088, usa (e-mail: gwschuett@yahoo.com); 
ShAnnon K. hoSS (e-mail: shoss@sciences.sdsu.edu) and Stephen e. 
rice, department of Biology, san diego state university, 5500 Campanile 
drive, san diego, California 92182-4614, usa. 

 
DENDROPHIDION PAUCICARINATUM (White-lipped Forest 
Racer). ELEVATION. Ranging throughout premontane and low-
er montane regions of Costa Rica and western Panama, Dendro-
phidion paucicarinatum is one of four species within the genus 
represented in Costa Rica. Its elevational limit is poorly defined. 
Savage (2002. The Amphibians and Reptiles of Costa: A Herpeto-
fauna between Two Continents, between Two Seas. Univ. Chica-
go Press, Chicago, Illinois. 934 pp.) notes its range as 1040–1500 
m. Solorzano (2004. Snakes of Costa Rica. Editorial INBio, Santo 
Domingo, Costa Rica. 791 pp.) extends the limit slightly, with a 
range of 1000–1800 m.

On 25 February 2011, at 1430 h, we found a D. paucicarina-
tum (adult male; SVL = 72.5 cm; total length = 110 cm; 100 g) 
about 1 km up the Sendero Catarata trail in San Gerardo de 
Dota, Puntarenas Province, Costa Rica in the Chacon Private Re-
serve (9.54611°N, 83.80516°W, datum: WGS84; elev. 2260 m). The 
snake was discovered stretched out in the leaf litter at the base 
of a palm tree near a small stream. Another D. paucicarinatum 
(adult male; SVL = 86 cm; total length = 124 cm; 100 g) was en-
countered on 3 March 2011, at 1255 h. It was found on the Sen-
dero Cascada trail, which is located in the same general region 
as the previous snake, though at a higher elevation (9.54575°N, 
83.80216°W, datum: WGS84; elev. 2350 m). These discoveries 
extend the elevational range for this species by 460 and 550 m, 
respectively. Interestingly, D. paucicarinatum had never been 
recorded in extensive surveys conducted at the study site since 
2006, suggesting that our observations may represent a recent 
elevational range expansion, possibly due to climate change or 
other factors. 

peter gilSon, Point loma nazarene university, 3900 lomaland 
drive, san diego, California 92106, usa (e-mail: pgilson4444@pointloma.
edu); John coSSel Jr, northwest nazarene university, 623 south uni-
versity Boulevard, nampa, idaho 83686, usa (e-mail: jocossel@nnu.edu)

DIPSAS GAIGEAE (Gaige’s Thirst Snake). REPRODUCTION. 
Dipsas gaigeae is a relatively small gastropod-eating snake that 
is endemic to the Pacific versant of Mexico. The species occurs 
at moderate to low elevations between the states of Jalisco and 
Guerrero. The reproductive characteristics of this secretive spe-
cies are poorly known. Based on preserved specimens from Co-
lima and Jalisco, Kofron (1982. J. Herpetol. 16:270–286) reported 
finding a female with two eggs in September and a second fe-
male with five eggs on an unspecified date. Hale (1977. J. Her-
petol. 11:374–377) reported the only known oviposition data for 
D. gaigeae. The snake was captured on 7 August 1972 and subse-
quently laid four eggs on 16 September 1972, which presumably 
hatched in December when the neonates were first noticed. Here 
we report on an additional instance of oviposition in D. gaigeae. 

On 7 July 2009, at 0001 h, we captured a gravid female Dipsas 
gaigeae (UTA R-59482; Field ID, JAC 30673; SVL = 453 mm, total 
length = 569 mm) on a road near Ixtlahuacan, Colima, Mexico 
(19.05038°N, 103.78700°W, datum: WGS84 datum; elev. 326 m). 
The snake was brought back to the laboratory at the University 
of Texas at Arlington and maintained in captivity until she laid 
three eggs (32.07 x 12.14, 33.94 x 11.79 and 32.31 x 11.65 mm) on 
14 August 2009. However, a fourth egg was retained ca. 1.0 cm 
from the entrance of the cloaca. After two days, in order to avoid 
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potential complications for the mother, some fluid was drained 
from the egg using a syringe. Shortly following this procedure the 
egg was passed, which was rubbery and slightly shriveled. The 
three potentially viable eggs were placed on wet vermiculite (1:1 
weight ratio of water to vermiculite) in an incubator at 24°C. Un-
fortunately, none of the eggs hatched (UTA R-59481 for all four 
eggs).

The female was collected in July at the beginning of the rainy 
season, which is consistent with the previous reports of gravid 
females being found in Colima and Jalisco during the rainy sea-
son between July and October (Hale, op. cit.; Kofron, op. cit.). The 
number of eggs produced is also consistent with previous obser-
vations, further suggesting this species has a clutch size ranging 
from 2–5 eggs.

We thank O. Flores-Villela, A. (Beto) Mendoza Hernández, 
and C. Franklin for assistance obtaining permits, and A. Pires da 
Silva for providing animal room space. This study was supported 
by National Science Foundation (NSF) grant DEB-0613802 to J. 
A. Campbell and O. Flores-Villela. 

colemAn m. Sheehy iii, Jeffrey W. Streicher, chriStiAn 
l. coX, ruben u. tovAr, and JAcobo reyeS-velASco, amphibian 
and reptile diversity research Center, department of Biology, university 
of Texas at arlington, arlington, Texas 76019, usa (e-mail: cmsheehy@uta.
edu). 

DRYMARCHON COUPERI (Eastern Indigo Snake). JUVENILE 
OBSERVATIONS. Drymarchon couperi is one of the largest North 
American serpents (to 2.63 m total length; Conant and Collins 
1991. A Field Guide to Reptiles and Amphibians of Eastern and 
Central North America. 3rd ed. Houghton Mifflin, Boston, Massa-
chusetts. 616 pp.). In the northern part of their range (i.e., north-
ern Florida and Georgia), adult D. couperi have an intimate as-
sociation with Gopherus polyphemus (Gopher Tortoise) burrows, 
which they use as overwintering sites (Hyslop et al. 2009. Copeia 
2009:458–464). As a result, cool-season (November 1–March 31) 
visual encounter surveys (VES) of G. polyphemus burrows in xe-
ric sandhills are an effective way to survey for D. couperi. Ste-
venson et al. (2009. Herpetol. Cons. Biol. 4:30–42) conducted a 
mark-recapture study of D. couperi on the Fort Stewart Military 
Reservation, Georgia, USA (31.88°N, 81.57°W, datum: WGS84). 
During multiple cool-season surveys conducted between 1998 
and 2007, they captured and marked 93 D. couperi. However, 
only two (2%) individuals were young-of-the-year (i.e., juveniles, 
35–90 cm SVL) and 19 (20%) were subadults (90.1–120 cm SVL). 
This apparent inability to detect juvenile and subadult D. cou-
peri has resulted in a large deficiency in our understanding of 
the ecology of these age classes. Here we report additional obser-
vations of juvenile D. couperi in southern Georgia gleaned from 
on-going surveys at Fort Stewart (J. Macey, unpubl. data), the 
literature, the Georgia Department of Natural Resources’ Natural 
Heritage Program database, major museum collections in Geor-
gia and Florida, and interviews with local herpetologists. 

Between 2007 and 2011, four additional juvenile D. couperi 
were captured on Fort Stewart during cool-season VES. All four 
of these observations were of snakes on the surface near or on 
the apron of active/inactive (N = 3) or abandoned (N = 1) G. poly-
phemus burrows. In contrast, 54 adults and 11 subadults were 
captured during those same surveys. We identified 13 additional 
observations of juvenile D. couperi in Georgia between 1975 and 
2008. These observations included three juveniles found on the 
surface during the cool season near G. polyphemus burrows (N = 
1), Dasypus novemcinctus (Nine-banded Armadillo) burrows (N 

= 1; Williamson and Moulis. 1994. Savannah Sci. Mus. Spec. Publ. 
No. 2., 418 pp.), and stump hole refugia (N = 1). Two observations 
were individuals alive or dead on roads during the fall (Septem-
ber 10 and October 2), another was in a trap at a drift fence ar-
ray (October 21; Hyslop et al. 2009. Florida Sci. 72:93–100), and 
a third was under anthropogenic debris (April). Six observations 
were of individuals active on the surface but not associated with 
any cover, including four recent hatchlings found on the same 
day at the margin of a cypress pond (30 August; Williamson and 
Moulis, op. cit.). At least six of our 13 additional observations 
(46%) were made in xeric sandhill habitat and three (23%) were 
in the cool-season.

We are unsure of the reasons behind the extreme disparity 
between juvenile and adult D. couperi observations during cool-
season surveys on xeric sandhills or the general paucity of juve-
nile D. couperi records. The success of cool-season VES on xeric 
sandhills in southern Georgia for finding adults suggests that 
juvenile detection rates are extremely low, juveniles rarely use 
G. polyphemus burrows as cool-season shelter, and/or juveniles 
use different habitats than adults. Lower detection rates could be 
a result of smaller size, more cryptic behavior, or fewer numbers 
of individuals. We feel this last possibility is unlikely since our 
Fort Stewart study site contains a robust, reproducing popula-
tion (Stevenson et al. 2009, op. cit.). The small size of juvenile D. 
couperi may allow them to use smaller shelters as overwintering 
sites, although thermal data indicate that G. polyphemus bur-
rows provide the warmest microclimates during the cool season 
(J. Bauder, unpubl. data). Juveniles may also rarely bask outside 
of or move among burrows, a behavior that adults readily exhibit 
(Stevenson et al. 2003. Southeast. Nat. 2:393–408). Juveniles may 
also avoid G. polyphemus burrows used by adults because of the 
threat of cannibalism, as adult D. couperi are strongly ophiopha-
gus (Stevenson et al. 2010. Southeast. Nat. 9:1–18). However, on 
Fort Stewart we have observed juveniles using burrows < 100 m 
of burrows used by adults in the same season. Although juvenile 
D. couperi do use xeric sandhills during the cool-season, it is pos-
sible that juveniles also overwinter in habitats other than xeric 
sandhills. 

We thank E. Pierson Hill and Kenny Wray for contributing 
field observations and T. Beaty, K. Briggs, L. Carlile, A. Day, K. 
Dyer, M. Elliott, K. Enge, N. Hyslop, C. Jenkins, J. Jensen, D. Jones, 
D. Mincey, R. Moulis, S. Osborn, K. Ravenscroft, M. Ravenscroft, 
R. Redmond, K. Stohlgren, J. Waters, and B. Willis-Stevenson for 
support in various aspects. This research was conducted under 
Georgia Department of Natural Resources permit #29-WBH-11-
53. 

JAvAn m. bAuder, The orianne society, 579 highway 441 south, 
Clayton, Georgia 30525, usa (e-mail: jbauder@oriannesociety.org); John 
n. mAcey, us department of defense, fort stewart fish and Wildlife 
Branch, 1177 frank Cochran drive, Building 1145, fort stewart, Georgia 
31314, usa (e-mail: john.macey@us.army.mil); mArK p. WAllAce, The 
orianne society, 784 Kelsall drive, richmond hill, Georgia 31324, usa (e-
mail: wallacempwjr@aol.com); frAnKie SnoW (e-mail: frankie.snow@
sgc.edu); AdAm b. SAfer, math/science division, south Georgia College, 
douglas, Georgia 31533, usa (e-mail: adam.safer@sgc.edu); dirK J. Ste-
venSon, The orianne society, 414 Club drive, hinesville, Georgia 31313, 
usa (e-mail: dstevenson@oriannesociety.org). 

EPICRATES CENCHRIA (Rainbow Boa). DIET AND FORAG-
ING BEHAVIOR. Predation on bats by snakes has been reported 
infrequently. Esbérard and Vrcibradic (2007. Rev. Brasil. Zool. 
24:949–953) reviewed this phenomenon in the Neotropics and 



Herpetological Review 43(2), 2012

344    nAturAl hiStory noteS

reported 40 records involving 20 snake species, with half of the 
events involving boids, particularly species of the genus Epi-
crates. Epicrates cenchria is a semi-arboreal species with a diet 
that includes birds, reptiles (lizards), amphibians, and mammals 
(Bernarde and Abe 2010. Biota Neotrop. 10:167–173; Hender-
son 1993. Herpetol. Nat. Hist. 1:91–96). This species may hunt 
actively inside caves, or lie in wait at the entrance to capture 
bats in flight (Esbérard and Vrcibradic, op. cit.). Similar behav-
ior has been observed in Epicrates in Cuba (Hardy 1957. Copeia 
1957:151–152), but there are few records of this phenomenon in 
Brazil, and none in cave environments. Here we report predation 
of a bat (Lonchorhina aurita) by an E. cenchria in a cave in the 
Brazilian state of Sergipe.

On the morning of 30 October 2010, we observed an E. cen-
chria preying on a bat, L. aurita (Fig. 1), in Pedra Branca Cave, 
municipality of Maruim, Sergipe, Brazil (10.776°S, 37.145°W, da-
tum WGS84). Pedra Branca is registered as cave number SE-06 by 
the Brazilian Speleological Society. It is a 100 m-long limestone 
cave, with an entrance 1.10 m wide and 0.63 m high. The cave is 
located within an area of permanent protection in a fragment of 
secondary Atlantic Forest and mangrove vegetation, 20 m from 
the Sergipe River. Four bat species are found in this cave: Car-
ollia perspicillata, Desmodus rotundus, Phyllostomus hastatus, 
and L. aurita. The event was first observed in the constriction 
phase, which lasted at least four minutes. During other visits 
to the cave, an E. cenchria was observed near the entrance, al-
though it is not known if it was the same individual.

We thank Elias J. da Silva for the picture, DAAD and CAPES 
for the authors’ scholarships, and Stephen Ferrari for revision of 
the text.

chriStiAne rAmoS donAto, Programa de Pós-graduação em 
desenvolvimento e meio ambiente, universidade federal de sergipe, são 
Cristovão, se, Brazil (e-mail: christianecrd@yahoo.com.br); mÁrio AndrÉ 
trindAde dAntAS, Programa de Pós-graduação em ecologia, Conser-
vação e manejo da Vida silvestre, universidade federal de minas Gerais, 
Belo horizonte, mG, Brazil; pAtrÍcio AdriAno dA rochA, Programa de 
Pós-graduação em Zoologia, universidade federal da Paraíba, João Pessoa, 
PB, Brazil. 

EPICTIA MUNOAI (Uruguayan Blindsnake). AGGREGATION. In 
July 2004 we discovered an unusually large aggregation of Epic-
tia munoai during an ecological study along the road RS 615 in 

the region from Bagé to Candiota, Brazil (30.5°–31°S, 54°–54.5°W; 
elev. 200–220 m). The region consists of a grassy plain with many 
termite nests. Using a lever to open a large number of nests, we 
dug out galleries in which we found hundreds of specimens of E. 
munoai. All of the nests examined contained snakes, both adults 
and young. We collected a sample of 30 specimens for the her-
petological collection of the Museu de Ciências e Tecnologia, in 
Porto Alegre, RS Brazil (MCTP). Several specimens had termite 
nymphs in their mouths. We examined the digestive tracts of 
about 20 specimens and all were found to have eaten nymphs. 
Additional surveys in the Bagé-Jaguarão to Candiota region con-
sistently yielded many E. munoai, but few were found in surveys 
at lower elevations (Cazuza Ferreira, Encruzilhada do Sul, Porto 
Alegre, Santa Maria, Uruguaiana, all in RS). The total sample 
(about 100 specimens) is housed in the collection of Museu de 
Ciências Naturais of the Fundação Zoobotânica, Porto Alegre 
(MCNRS). 

McCoy (1960. Copeia 1960:368) described a large aggregation 
of Leptotyphlops dulcis dissectus in Oklahoma, USA, which he 
suggested might be related to reproduction. Rafael Lucchesi Bal-
estrin (pers. comm.) and Arlete Ballestrin Outeiral (2006. Doctor-
al dissertation, Pontifícia Universidade Católica do Rio Grande 
do Sul) both studied the snakes of the Serra do Sudeste (RS) and 
commented on the rarity of E. munoai in hot seasons, when they 
are most frequently found under rocks. Our observations, how-
ever, agree with Hibbard (1964. Copeia 1964:222), who noticed a 
breeding colony of the species, concluding that it is gregarious. 

thAleS de lemA, department of Biology, school of Biosciences, 
Pontifícia universidade Católica do rio Grande do sul, Porto alegre, rs 
90619-900, Brazil (e-mail: thalesdelema@terra.com.br); cArloS prAdel-
lA dotto, Biology Course, fundação átila Taborda, rua marcílio dias, 
1515, Bagé, rs 96400-021, Brazil.

ERYTHROLAMPRUS MIMUS (Stripe-bellied False Coralsnake). 
DIET. Erythrolamprus mimus is a relatively uncommon terres-
trial and diurnal or crepuscular snake that ranges from Hondu-
ras to Peru and Ecuador. The diet is known to include small to 
medium-sized snakes and lizards (Savage 2002. The Amphibians 
and Reptiles of Costa Rica. Univ. Chicago Press, Chicago, Illinois. 
934 pp.; Solórzano 2004. Snakes of Costa Rica: Distribution, Tax-
onomy, and Natural History. Instituto Nacional de Biodivers-
idad, Santo Domingo de Heredia, Costa Rica. 791 pp.) but also 
includes small frogs.

On 1 May 2011, at 1130 h, an adult E. mimus (SVL ca. 53 cm; 
US National Museum Field Series[USNM] 254191) was collected 
dead on the road on the entrance road to El Copé, Coclé Prov-
ince, Republic of Panama (08.62343°N, 080.57100°W, datum 
WGS84), between the communities of Las Tablas and Las Tibias. 
The snake was split open and protruding from the body wall was 
a caecilian, presumably Caecilia volcani (USNM 254194). The 
anterior 21.6 cm of the caecilian was undigested. Anterior to the 
caecilian was a Liotyphlops albirostris (USNM 254195), also pro-
truding from the body wall of the snake. The posterior 14.3 cm of 
the snake remained undigested. Both prey items were consumed 
tail-first, as suggested for ophidian prey consumed by E. mimus 
by Solórzano (op. cit.). This is the first record of E. mimus or oth-
er members of the genus feeding on a caecilian or non-colubrid 
snake.

Julie m. rAy (e-mail: julie.ray@lamica.org) and pAblo SAntAnA, la 
miCa Biological station, el Copé de la Pintada, Coclé Province, republic 
of Panama.

FiG. 1. Epicrates cenchria preying on Lonchorhina aurita in Pedra 
Branca Cave, Sergipe, Brazil.
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LEPTODEIRA BAKERI (Aruban Cat-eyed Snake). PREDATION. 
Although predator-prey interactions typically involve vertebrate 
predators and invertebrate prey, there are several instances of 
invertebrates preying upon vertebrates (McCormick and Polis 
1982. Biol. Rev. 57:29–58). However, many of these events are 
cases of specific ontogenetic vulnerability of the vertebrate prey, 
such as the case of aquatic insects preying upon larval amphib-
ians (e.g., Formanowicz 1986. Herpetologica. 42:367–373). Here-
in, we report a large species of predatory invertebrate preying 
upon an adult snake.

On 1 July 2010, we observed a large Scolopendra gigantea 
(Amazonian Giant Centipede) consuming an adult Leptodeira 
bakeri within Arikok National Park, Aruba (Fig. 1). When en-
countered, the centipede had already consumed the flesh sur-
rounding the head and approximately 5 cm of the flesh on the 
neck of the snake. The centipede was positioned on the trunk of 
an Acacia tortuosa (Twisted Acacia) approximately 0.5 m from 
the ground. Because of the location and positioning of both the 
snake and centipede, we interpret the event as a case of pre-
dation and not scavenging. Although centipedes are known to 
prey upon vertebrates (McCormick and Polis, op. cit.), and spe-
cifically snakes (Easterla 1975. Southwest. Nat. 20:411), many 
invertebrate-vertebrate encounters have involved nearly equally 
sized predators and prey. The observation by Easterla (1975, op. 
cit.) refers to a Scolopendra heros (Giant Desert Centipede) kill-
ing and consuming a juvenile Rhinocheilus lecontei (Long-nosed 
Snake) that was approximately twice its length. Although we did 
not measure the centipede or the snake, the snake appeared to 

be approximately three times longer than the centipede. Be-
cause both of these species are common on Aruba, this preda-
tion event may demonstrate a regular and significant ecological 
relationship that has been previously overlooked.

We thank Diego Marquez, Agapito Gomez, Juan Croes, and 
the staff of Arikok National Park, Aruba; we also thank the Her-
petofauna Foundation for financial support. 

Jeffrey m. goeSSling, sam houston state university, department 
of Biological sciences, huntsville, Texas 77341, usa (e-mail: goessling@
auburn.edu); WilliAm i. lutterSchmidt, sam houston state univer-
sity and the Texas research institute for environmental studies, huntsville, 
Texas 77341, usa; r. AndreW odum, The Toledo Zoological society, To-
ledo, ohio 43609, usa; hoWArd K. reinert, The College of new Jersey, 
ewing, new Jersey 08628, usa. 

LIOPHOLIDOPHIS SEXLINEATUS. DIET. Liopholidophis sex-
lineatus is frequently found in mountainous areas on the east-
ern coast of Madagascar (Cadle 1996. Bull. Mus. Comp. Zool. 
154:369–464; Glaw and Vences 2007. A Field Guide to the Am-
phibians and Reptiles of Madagascar, 3rd ed. Vences, Cologne, 
Germany. 496 pp.; Vences et al. 2002. Ital. J. Zool. 69:263–284). It is 
a diurnal species with semiaquatic habits, and is thought to feed 
primarily on frogs (Vences et al., op. cit.), including Ptychadena 
spp., Heterixalus spp., and Boophis microtympanum (Glaw et 
al. 2007. Zool. Scripta 36:291–300). However, little is known re-
garding its diet and foraging behavior. Here we document an at-
tempt of predation by a L. sexlineatus upon a Trachylepis mada-
gascariensis, a common diurnal lizard that inhabits deforested 
habitats in mountain areas of central Madagascar. 

At 1400 h on 5 February 2011, while walking in an area locally 
known as Andranolava, Andringitra Massif, southeastern Mada-
gascar, (22.152500°S, 46.899222°E, datum: WGS84; elev. about 
1970 m), we observed an adult male L. sexlineatus in the act of 
preying upon a T. madagascariensis on the ground near the trail 
(Fig. 1). The snake was wrapped tightly around the skink which 
had already lost the majority of its tail. The lizard attempted to 
escape by dislodging the snake using its limbs but ceased strug-
gling after few seconds. The snake adjusted its prey in order to 
start swallowing. The skink was still alive with its broken tail fac-
ing the mouth of the snake. The snake tried to bite the broken tail 

FiG. 1. Leptodeira bakeri being consumed by Scolopendra gigantea in 
Arikok National Park, Aruba.

FiG. 1. Predation attempt by a Liopholidophis sexlineatus on 
a Trachylepis madagascariensis, in Andringitra National Park, 
Madagascar.
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from various angles, but the position and direction of the hind 
limbs prevented the snake from swallowing the skink. After sev-
eral failed attempts that lasted for slightly more than 3 min, the L. 
sexlineatus finally loosened its grip, allowing the skink to escape. 
This observation suggests that L. sexlineatus preys, at least oc-
casionally, on Trachylepis skinks.

This study was carried out in collaboration with the Mada-
gascar National Parks. We thank the Malagasy authorities, in par-
ticular the Ministère de l’Environnement et des Eaux et Forêts, 
for research permits. Fieldwork was partially funded by Gond-
wana Conservation and Research.

gonÇAlo m. roSA, durrell institute of Conservation and ecology, 
school of anthropology and Conservation, university of Kent, Canterbury, 
Kent, CT2 7nr, uK and Centro de Biologia animal, faculdade de Ciências 
da universidade de lisboa, Portugal; devin edmondS, iSAbellA lAu, 
association mitsinjo, andasibe Gare 514, andasibe, madagascar; frAnco 
Andreone and pAolo euSebio bergÒ, museo regionale di scienze 
naturali, sezione di Zoologia, Via G. Giolitti, 36, i-10123, Torino, italy.

LYCODON AUCILUS (Common Wolf Snake). PREDATION. Ly-
codon aucilus is a nocturnal snake found throughout South Asia. 
It is common within the range and is frequently found near hu-
man habitations (Whitaker and Captain 2004. The Snakes of 
India. Draco Books, India. 481 pp.). Hoplobatrachus tigerinus 
(Indian Bullfrog) is the largest frog in South and Southeast Asia 
and is common in the region. It is nocturnal and preys on in-
sects, crabs, small rodents and birds, skinks and snakes (Dan-
iel 2002. The Book of Indian Reptiles and Amphibians. Oxford 
Univ. Press. UK. 238 pp.). On 14 July 2011, at 0200 h, we observed 
an adult H. tigerinus (SVL ca. 130 mm) preying upon a L. auci-
lus (total length ca. 770 mm) on an unpaved road located just 
outside of Lawachara National Park, Bangladesh (25.8907694°N, 
88.8502083°E, datum: WGS 84). The L. aucilus was still alive even 
after we pulled it out of the frog’s mouth. 

We 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 given to S. M. A. Rashid (permit: 2M-47/11).

ShAhriAr cAeSAr rAhmAn, school of environmental science, in-
dependent university, Bangladesh (e-mail: Caesar_rahman2004@yahoo.
com); WAhid iSlAm opu, and KAnAi robi dAS, lawachara snake re-
search and Conservation Project, lawachara l.n.P, Komolgonj, Bangladesh.

 
MANOLEPIS PUTNAMI (Thinscaled Snake). DIET. Manolepis 
putnami is a small colubrid endemic to Mexico whose geo-
graphic distribution extends from the states of Nayarit to Chi-
apas, along the Pacific coast (Johnson 1978. Southwest. Nat. 
23:538;	Smith	and	Taylor	1945.	Bull.	U.S.	Nat.	Mus.	187,	iv	+	239	
pp.). Little is known about the ecology of M. putnami, but it has 
been reported to feed on lizards, including Sceloporus melano-
rhinus, S. uniformis, and racerunners in the genus Aspidoscelis 
(Ramírez-Bautista 1994. Manual de Claves Ilustradas de los Anfi-
bios y Reptiles de la Región de Chamela, Jalisco, México. UNAM, 
México. 127 pp.). However, the latter have been identified only 
to generic level. Herein, we report an observation of predation 
on Aspidoscelis guttata (Mexican Racerunner) by M. putnami in 
tropical deciduous forest of coastal Oaxaca.

On 10 June 2008, at 1300 h, an adult M. putnami was found 
constricting a juvenile A. guttata (Fig. 1) in deciduous tropi-
cal forest in the Jardin Botánico de la Universidad del Mar 
(15.916663°N, 97.076748°W; datum: WGS 84; elev. 91 m), located 
ca. 6 km N of Puerto Escondido, San Pedro Mixtepec, Oaxaca, 

Mexico. When the snake was found, it was constricting the liz-
ard’s body while biting the basal section of the tail. The snake 
continued constricting the lizard for ca. 15 minutes and then 
elongated its body, swallowed the prey, and retreated into the 
vegetation.

We thank S. Kumar for improvement of this note. 
guillermo SAncheZ-de lA vegA, Jardín Botánico, universidad 

del mar, Campus Puerto escondido, oaxaca, méxico (e-mail: guillermo_
sdv@yahoo.com); vicente mAtA-SilvA, department of Biological sci-
ences, The university of Texas at el Paso, el Paso, Texas 79968, usa (e-mail: 
vmata@miners.utep.edu); AleJAndrA buenroStro-SilvA, instituto 
de industrias, universidad del mar, Campus Puerto escondido, oaxaca, 
méxico (e-mail: sba_1575@yahoo.com.mx); JeSÚS gArcÍA-grAJAleS, 
instituto de recursos, universidad del mar, Campus Puerto escondido, 
oaxaca, méxico (e-mail: archosaurio@yahoo.com.mx).

NATRIX MAURA (Viperine Snake). DIET: SCAVENGING. Natrix 
maura is a medium-sized snake (558–910 mm total length) that 
inhabits aquatic habitats in the north coast of Africa and south-
ern Europe (Maso and Pijoan 2011. Anfibios y Reptiles de la Pen-
insula Iberica, Baleares y Canarias. Ed. Omega, Barcelona, Spain. 
848 pp.). On 26 April 2011, during a monitoring visit to a small 
reservoir close to Pontevedra, Spain (42.29°N, 8.36°W, datum: 
ED50) we found a small juvenile N. maura attempting to swallow 
a dead Lissotriton boscai (Bosca’s Newt; Fig. 1). Previous studies 
have suggested that the diet of N. maura consists primarily of 
amphibians and fishes, but it can also capture reptiles and small 
mammals. Younger individuals also prey on invertebrates such 
as earthworms, snails, leeches, and insects (Santos et al. 2000. 
Ecography 23:185–192). Consumption of carrion has not been 
reported in previous studies, although Hailey and Davies (1986. 
Herpetol. J. 1:53–61) mentioned that N. maura can locate dead 
prey using exploratory cruising foraging behavior. Scavenging 
has been reported in a congener, N. natrix (Luiselli et al. 2005. 
Herpetol. J. 15:221–230; Poschadel and Kirschey 2002. Zeitschrift 
fuer Feldherpetologie 9:223–226). Thus, it is possible that this 

FiG. 1. An adult Manolepis putnami ingesting a freshly killed Aspidos-
celis guttata in tropical deciduous forest of southern coastal Oaxaca, 
Mexico.

FiG. 1. Juvenile Natrix maura swallowing a dead Lissotriton boscai 
(Bosca’s Newt).
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behavior has passed unnoticed in N. maura, but the species is 
able to use carrion as a food resource when it is available.

ceSAr AyreS AShegA, Barcelona 86 6C, 36211, Vigo (Pontevedra), 
spain; e-mail: cesar@herpetologica.org.

NERODIA ERYTHROGASTER ERYTHROGASTER (Red-bellied 
Watersnake). NECROPHAGY BY DUNG BEETLES (SCARABAEI-
NAE). On 7 August 2011, we discovered a partially decomposed 
carcass of a yearling (ca. 36 cm total length) Nerodia erythrogaster 
erythrogaster on an unimproved sand road through sandy, pine-
oak hammock habitat close to a large alluvial swamp associated 
with the Altamaha River (20.1 km S Ludowici, Long Co., Georgia, 
USA [31.540929°N, 81.660126°W, datum: NAD 83]). Adults of two 
species of dung beetles (two female Phanaeus igneus and 6–8 
Canthon sp.) and a number of calliphorid flies were on or very 
near the carcass (Fig. 1). We watched as beetles appeared to tear 
tissue from the snake carcass and push it about; additionally, the 
Canthon beetles had excavated fresh burrows into the sand near 
the carcass. 

Although most species of Scarabaeinae are coprophagous or 
necrophagous (Woodruff 1967. Ph.D. dissertation, Univ. Flori-
da), there are few published records of Phanaeus spp. or Can-
thon spp. utilizing reptile/snake remains. Young (1981. Coleopt. 
Bull. 35:345–348) noted that on Barro Colorado Island, Panama, 
the tropical C. moniliatus occurred on reptile carrion and was 
attracted to reptile feces. Most Phanaeus species exploit moist 
excrement of large herbivores, with the food preferences of P. 
vindex including omnivore, especially swine, feces (Price and 
May 2009. Acta Zool. Mex. 25:211–238). 

To our knowledge, this observation represents the first re-
cord of North American dung beetles using snake remains. Be-
cause a fairly large population of feral pigs (Sus scrofa) occurs at 
the site, it is possible that the watersnake was ingested by a pig 
and passed through only partially digested. If this occurred, it is 
possible that the beetles we observed were in fact attracted by 
the odor of swine feces rather than the carrion. In either case, 
though, the dung beetles were performing an ecosystem service 
by advancing decomposition of a squamate. 

We thank Mark Deyrup and Skip Choate for help identifying 
the beetles.

dirK J. StevenSon, The orianne society, indigo snake initiative, 414 
Club drive, hinesville, Georgia 31313, usa (e-mail: dstevenson@orianne-
society.org); dAvid A. Steen, department of Biological sciences, auburn 

university, auburn, alabama 36849, usa; mArK WAllAce, Sr., 784 Kelsall 
drive, richmond hill, Georgia 31324, usa. 

NERODIA FASCIATA (Southern Watersnake). ECTOPARASITES. 
Nerodia fasciata is a common semi-aquatic species native to 
much of the southeastern United States (Conant and Collins 
1998. A Field Guide to the Reptiles and Amphibians of Eastern 
and Central North America. Houghton Mifflin Co., Boston, Mas-
sachusetts. 640 pp.). Little is known about the ectoparasites of N. 
fasciata. Herein, we document the first account of a leech para-
sitizing a N. fasciata. 

On 20 April 2011, at 2100 h, an adult N. fasciata (SVL ca. 76 
cm) was observed in an ephemeral pond 0.18 km north of NW 
82nd Boulevard and NW 51st Drive, Gainesville, Alachua Co., Flori-
da, USA (29.73159°N, 82.39659°W, datum WGS84; elev. 58 m). The 
snake was in shallow water (< 15 cm deep) along the shoreline 
and allowed KLK to photograph it at a very close distance (ap-
proximately 7.5 cm). Upon examination of the photographs, we 
discovered nine leeches (Annelida: Clitellata: Hirudinida: Glos-
siphoniidae: Placobdella papillifera) on the head of the snake 
(Fig. 1). While typically encountered as free-living, this leech has 
also been collected as an ectoparasite from turtles (Klemm 1995. 
Identification Guide to the Freshwater Leeches [Annelida: Hiru-
dinea] of Florida and other Southern States. Bureau of Surface 
Water Management, Florida Dept. Environmental Protection, 
Tallahassee.	v	+	82	pp;	Readel	et	al.	2008.	Copeia	2008:227–233).	

Placobdella papillifera, one of 18 species in the genus (Kl-
emm et al. 2011. Classification and Checklist of the Leeches 
[Phylum Annelida: Class Clitellata: Subclass Hirudinida] Occur-
ring in North America North of Mexico. http://www.inhs.uiuc.
edu/~mjwetzel/FWLeechesNA.html; accessed 20 July 2011), 
is widely distributed throughout the midwestern and eastern 
United States (Klemm, op. cit.), and has been reported to be 
widely distributed but low in abundance in Canada (Davies and 
Wilkialis 1982. Am. Midl. Nat. 107:316–324). Representative pho-
tographs of the snake and leeches were deposited in the Florida 
Museum of Natural History, University of Florida (UF 165479). 
Although leeches have been documented parasitizing Regina 
septemvittata (Queen Snake; Branson and Baker 1974. Tulane 
Stud. Zool. Bot. 18:153–171), this is the first known case of a leech 
parasitizing N. fasciata, or perhaps using the snake’s smooth skin 
as an easy attachment site and/or mode of free transportation. 

We thank J. D. Willson and M. E. Dorcas for helpful com-
ments on this note. 

Kenneth l. KrySKo (e-mail: kenneyk@flmnh.ufl.edu), michAel 
c. grAnAtoSKy (e-mail: michael.granatosky@duke.edu), Jon c. 

FiG. 1. Dung beetles (Phanaeus igneus and Canthon sp.) utilizing the 
carcass of a Nerodia e. erythrogaster, Long Co., Georgia, USA.

FiG. 1. Nerodia fasciata with leeches (Placobdella papillifera) on its 
head. 
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AnderSon, florida museum of natural history, division of herpetol-
ogy, P.o. Box 117800, university of florida, Gainesville, florida 32611, usa; 
mArK J. WetZel, illinois natural history survey, Prairie research insti-
tute at the university of illinois at urbana-Champaign, 1816 s. oak street, 
Champaign, illinois 61820, usa (e-mail: mjwetzel@illinois.edu); donAld 
J. Klemm, u.s. environmental Protection agency, ecological exposure 
research division, ecosystems research Branch, 26 W. martin luther King 
dr. - ms 579, Cincinnati, ohio 45268 usa (e-mail: klemm.donald@epa.gov). 

NERODIA FASCIATA (Southern Watersnake). FORAGING BE-
HAVIOR. Nerodia fasciata is a common semi-aquatic species 
native to much of the southeastern United States (Conant and 
Collins 1998. A Field Guide to the Reptiles and Amphibians of 
Eastern and Central North America. Houghton Mifflin Co., Bos-
ton, Massachusetts. 640 pp.). Although recent observations have 
added considerable insight into diet partitioning and feeding 
strategies (Balent and Andreadis 1998. J. Herpetol. 32:575–579 ; 
Mushinsky and Hebrard 1977. Herpetologica 33:162–166; Mush-
insky et al. 1982. Zoology 63:1624–1629), relatively little informa-
tion is known about prey acquisition and capture (Gillingham 
and Rush 1974. J. Herpetol. 8:381–384). In this report, we docu-
ment a noteworthy feeding behavior used by N. fasciata to effec-
tively capture amphibian prey. 

On 20 April 2011, at 2100 h, we attempted to photograph 
breeding frogs calling from the shoreline of an ephemeral pond 
0.18 km N of NW 82nd Boulevard and NW 51st Drive, Gaines-
ville, Alachua Co., Florida, USA (29.73159°N, 82.39659°W, da-
tum WGS84; elev. 58 m). We observed two (apparently fat with 
recently ingested prey items) adult N. fasciata (SVLs ca. 60 and 
76 cm) in shallow water (<15 cm deep) and aligned perpendicu-
lar to and within 7.6 cm of the shoreline. The larger snake swam 
along the shoreline and repositioned itself until it detected call-
ing frogs, possibly by feeling vibrations (Friedel et al. 2008. Physi-
cal Rev. Lett. 100:048701). We observed this snake lunge forward 
and consume a Hyla gratiosa (Barking Treefrog) and Lithobates 
sphenocephalus (Southern Leopard Frog), yet still repostitioned 
itself along the shoreline once again (Fig. 1). About 9 m down 
the shoreline, the smaller snake was observed exhibiting the 
same behavior; one of the hundreds of nearby H. gratiosa tad-
poles swam and touched the snake’s body, upon which the snake 
quickly turned and unsuccessfully struck at the tadpole. At this 
same pond on 18 May 2011, at 2200 h, we observed six adult N. 
fasciata. Each snake was found exhibiting the same foraging 
strategy, with five of them were concentrated together within 3 
m along the shoreline. We observed each of these snakes con-
sume at least one frog, including H. gratiosa, L. sphenocephalus, 
Acris gryllus (Southern Cricket Frog), and Anaxyrus terrestris 

(Southern Toad). These observations augment the known com-
plex feeding behavior exhibited by natricine snakes (Gillingham 
and Rush, op. cit.). 

Kenneth l. KrySKo (e-mail: kenneyk@flmnh.ufl.edu), michAel c. 
grAnAtoSKy* (e-mail: michael.granatosky@duke.edu), Jon c. Ander-
Son, and AlySSA i. crittenden, florida museum of natural history, 
division of herpetology, P.o. Box 117800, university of florida, Gainesville, 
florida 32611, usa. *Present address: department of evolutionary anthro-
pology, P.o. Box 90383, durham, north Carolina 27708, usa. 

NERODIA SIPEDON (Northern Watersnake). DIET. Watersnakes 
of the genus Nerodia are widely distributed in eastern North 
America but historically have not occurred west of the Colorado 
River. At least two species of Nerodia are now firmly established 
outside of their native range after being introduced to at least 
three localities in California. Nerodia fasciata is known from Los 
Angeles Co. (Balfour and Stitt 2002. Herpetol. Rev. 33:150) and 
Sacramento Co. (Balfour et al. 2007. Herpetol. Rev. 38:489), and 
N. sipedon is known from Placer Co. (Balfour et al. 2007. Herpe-
tol. Rev. 38:489). Although all three populations occur in highly 
modified suburban or urban habitats, there is growing concern 
that wider establishment of these introduced species may have 
deleterious consequences for native wildlife. Concerns include 
possible competition with native snakes or impacts on native 
fish and amphibians.

On 5 July 2011, a female N. sipedon (SVL = 273 mm; 16.11 g) 
was captured by hand in Roseville City, Placer Co., California, 
USA. The snake was palpated to cause it to regurgitate its gut 
contents, which included another species introduced to Cali-
fornia (a small, metamorphic Lithobates catesbeianus [American 
Bullfrog]), and a native amphibian, (an adult Pseudacris regilla 
[Pacific Chorus Frog]). To our knowledge, this represents the first 
confirmed report of a non-native watersnake feeding on a west-
ern species and partly validates concerns over impacts to native 
species.

oliver J. miAno, JonAthAn p. roSe, and briAn d. todd (e-
mail: btodd@ucdavis.edu), department of Wildlife, fish, and Conservation 
Biology, university of California, davis, one shields avenue, davis, Califor-
nia 95616, usa.

PANTHEROPHIS SPILOIDES (Gray Ratsnake). DIET. On 12 June 
2011, at 1409 h, I observed a mixed flock of birds mobbing a Pan-
therophis spiloides (ca. 1.2 m total length) in Macon Co., Alabama, 
USA (32.514536°N, 85.612337°W, datum WGS84/NAD83). The 
flock consisted of a male and female Summer Tanager (Piranga 
rubra), a Ruby-throated Hummingbird (Archilochus colubris), a 
Blue-gray Gnatcatcher (Polioptila caerulea), a Tufted Titmouse 
(Baeolophus bicolor), and a Northern Mockingbird (Mimus poly-
glottos). Initially, only the posterior portion of the snake was 
visible, while the anterior end was actively probing and moving 
within a Summer Tanager nest located 8.3 m high in a tangle of 
Muscadine (Vitis rotundifolia) vines suspended between several 
Loblolly Pines (Pinus taeda). After ca. 8–10 min, the snake ex-
ited the nest. There was a visible lump in the snake’s belly, but 
it could not be determined if it had eaten eggs or hatchlings nor 
the number consumed. The snake crawled along the tangle of 
Muscadine vines into the adjacent trees and disappeared into a 
squirrel nest. There is an extensive list of birds and their young 
known to be eaten by P. spiloides (Ernst and Ernst 2003. Snakes of 
the United States and Canada. Smithsonian Inst. Press, Washing-
ton, DC. 668 pp.). This observation is the first record of P. rubra 
eggs or young being consumed by P. spiloides.

FiG. 1. Southern Watersnake (Nerodia fasciata) positioning itself per-
pendicular to the shoreline while foraging for amphibians.
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I thank Sean Graham for reviewing this note.
roger d. birKheAd, alabama science in motion, auburn university, 

alabama 36849-5414, usa; e-mail: birkhrd@auburn.edu.

PHILODRYAS OLFERSII (Lichtenstein’s Green Racer). DIET. 
Philodryas olfersii is a non-venomous diurnal species that is 
distributed across several municipalities of Minas Gerais State, 
Brazil, in the transition areas between the Cerrado and the Atlan-
tic Forest biomes (Bertoluci et al. 2009. Biot. Neotrop. 1:147–155; 
São-Pedro and Pires 2009. Ceres 2:166–171). It is considered ter-
restrial or semiarboreal and is known to feed on a variety of ver-
tebrates, including rodents, anurans, birds, lizards, and snakes 
(Hartmann and Marques 2005. Amphibia-Reptilia 26:25–31; 
Sawaya et al. 2008. Biot. Neotrop. 8:127–149). In this study we 
report a P. olfersii preying upon a novel prey species in an urban 
environment.

On 12 January 2011, around 1550 h, we observed an adult 
female P. olfersii (SVL = 85.53 cm; total length = 117.26 cm; 310 
g) in an urban household in the municipality of Lavras, Minas 
Gerais State, Brazil (21.9998°S, 44.2457°W; datum WGS84). The 
snake was discovered preying on a bird of the species Melopsit-
tacus undulatus, popularly known as the Budgerigar (periquito 
australiano), which is widely commercialized in Brazil. The bird 
was being kept in a cage in the backyard of a house surrounded 
by walls approximately 3 m high. At the rear area of the home 
there was a small patch of remaining Cerrado vegetation. The 
snake (CRLZ 00270) was collected and deposited at the Coleção 
de Répteis do Laboratório de Zoologia, Centro Universitário de 
Lavras - UNILAVRAS, municipality of Lavras, Minas Gerais, Bra-
zil.

This work was licensed by IBAMA (Process n° 14740-2). 
glendA fernAndA morton (e-mail: mortongf@yahoo.com.br), 

rAfAellA vAllim de gouveiA (e-mail: rafavallim@gmail.com), di-
ego ArnAldo neto SilvA (e-mail: diegobio13@gmail.com), and iArA 
AlveS novelli (e-mail: iaranovelli27@gmail.com), núcleo de Pesquisa 
em Ciências Biológicas, Centro universitário de lavras, rua Padre José Pog-
gel, 506, Centenário, CeP37200-000, lavras, minas Gerais, Brazil.

PHILODRYAS PATAGONIENSIS (Patagonian Green Racer). 
DIET. Philodryas patagoniensis is a terrestrial species found in 
Argentina, Bolivia, Brazil, Chile, Paraguay, and Uruguay (Peters 
and Orejas-Miranda 1970. Catalogue of Neotropical Squamata 
Part I. Snakes. U.S. Nat. Mus. Bull. 347 pp.). It is considered to 
be a dietary generalist, feeding on amphibians, lizards, snakes, 
birds, mammals, fish, and amphisbaenians (Carvalho-e-Silva 
and Barros-Filho 1999. Herpetol. Rev. 30:170; Costa et al. 2010. 
Biot. Neotrop. 10:353–377). Here we report a new food item in 
the diet of P. patagoniensis in Brazil. 

On 22 October 2009, an adult female P. patagoniensis (CRLZ 
000157; total length = 92.1 cm; tail length 11.5 cm; 390 g) was 
found dead in an area of cerrado habitat in the Reserva Biológi-
ca Unilavras – Boqueirão (RBUB), Ingaí, Minas Gerais, Brazil 
(21.34638°S, 44.9908°W, datum: WGS84; elev. 1250 m). During 
necropsy we found an adult coleopteran in the snake’s stomach 
and coleopteran elytra within the anterior portion of the small 
intestine. We also examined the gut contents of another female 
P. patagoniensis (CRLZ 000216; total length = 47.2 cm; tail length 
8.2 cm; 40 g) of unknown provenance. In this specimen, the fol-
lowing food items were identified within the anterior portion 
of the small intestine: wings of Coleoptera, wings of Hemip-
tera, larvae of Coleoptera, and other insect body parts. These 
records represent the first instances of invertebrates in the diet 

of P. patagoniensis. Although it is possible that the invertebrate 
remains we observed were secondarily ingested (i.e., they were 
initially consumed by an anuran, lizard, or other animal that was 
subsequently eaten by the snake), we believe that this is unlikely 
because we found no other prey items in the stomachs, because 
the insects had relatively large dimensions, and because the ely-
tra observed were already within the small intestine of the snake.

This work was licensed by IBAMA (Process n° 14740-1). We 
thank Marconi Souza Silva, for helping in the identification of 
the food items.

diego ArnAldo neto-SilvA, núcleo de Pesquisa em Ciências Bi-
ológicas, Centro universitário de lavras, rua Padre José Poggel, 506, Cen-
tenário, CeP37200-000, lavras, minas Gerais, Brazil (e-mail: diegobio13@
gmail.com); rAfAellA vAllim de gouveiA, laboratório de herpetolo-
gia, departamento de Zoologia, instituto de Ciências Biológicas, universi-
dade federal de Juiz de fora, Campus universitário, Bairro martelos, Juiz de 
fora, mG, Brazil, 36036-330 (e-mail: rafavallim@gmail.com); 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).

PITUOPHIS MELANOLEUCUS MELANOLEUCUS (Northern 
Pinesnake). MALE-MALE COMBAT. Combat behavior between 
male Pituophis m. melanoleucus in captivity was described by 
Shaw (1951. Herpetologica 7:149–168), but apparently few if any 
observations of this behavior in the wild have been published. 
R. T. Zappalorti (pers. comm.) reported never having observed 
male combat despite decades of fieldwork with P. m. melanoleu-
cus in the New Jersey Pine Barrens.

On 30 May 2011, at 0950 h, while radiotracking a telemetered 
adult male P. m. melanoleucus (ca. 18.4 km WNW Wagram, Scot-
land Co., North Carolina, USA; 34.9938°N, 79.5381°W, datum: 
WGS84), I observed combat between two male P. m. melanoleu-
cus. I had located the telemetered male underground in what ap-
peared to be a Hispid Cotton Rat (Sigmodon hispidus) burrow 
complex in moderately dense ground cover at the edge of a large 
disturbed area. Air temperature was 30°C, and soil temperature 
24°C. As I attempted to pinpoint the telemetered male’s precise 
location, two untelemetered adult P. m. melanoleucus emerged 
from the burrow complex, the larger snake pursuing the smaller 
one. Both snakes were hissing loudly and thrashing about with 
their bodies intertwined, rubbing and shoving against one an-
other (Fig. 1). At one point, the larger male was wrapped tightly 
around the smaller one, as if attempting constriction. The larger 

FiG. 1. Combat between two male Pituophis m. melanoleucus, Scot-
land Co., North Carolina, USA.
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male directed several short feint-strikes toward the smaller male’s 
head and anterior body, and may have bitten him at least once. 
These behaviors are consistent with those described for captive 
P. m. melanoleucus by Shaw (op. cit.) and for various other Pitu-
ophis, both wild and captive (Bogert and Roth 1966. Am. Mus. 
Nov. 2245:1–27; Reichling 1988. Herpetol. Rev. 19:77–78).

After approximately 2 min, the snakes moved into thick vege-
tation and the smaller one attempted to retreat down a burrow. I 
captured both snakes at that point and they exhibited no further 
interest in each other after being handled. No attempt was made 
to measure lengths, but the larger male weighed 1442 g and the 
smaller one 823 g. I detected no female, but one could have been 
concealed nearby, likely underground. The telemetered male 
(intermediate in size between the two combatants) was under-
ground nearby for the duration. Both male P. m. melanoleucus 
were implanted with transmitters and released at the capture 
site on 8 June 2011. No further interactions with conspecifics 
have since been observed in either snake. The infrequency with 
which combat behavior has been reported among members of 
the genus Pituophis under natural conditions suggests that such 
behavior may be relatively uncommon in snakes of this group.

The North Carolina Herpetological Society, Three Lakes Na-
ture Center (Thomas J. Thorp), and Wake Audubon supported 
fieldwork leading to this observation. Jamie M. Smith assisted in 
extracting still images from my video footage. The North Caro-
lina Wildlife Resources Commission provided endangered spe-
cies permits.

Jeffrey c. beAne, north Carolina state museum of natural sciences, 
research laboratory, msC # 1626, raleigh, north Carolina 27699-1626, 
usa; e-mail: jeff.beane@ncdenr.gov.

RHABDOPHIS SUBMINIATUS (Red-necked Keelback). DIET. 
Rhabdophis subminiatus is a rear fanged, venomous snake that 
inhabits wet forests, tea plantations, grasslands, and paddy fields 
across Southeast Asia. It is diurnal, grows up to 1300 mm, and 
is known to prey on frogs, toads, lizards and small mammals 
(Whitaker and Captain. 2004. The Snakes of India. Draco Books, 
India. 481 pp.). On 22 July 2011, at ca. 1300 h, we captured an 
adult, R. subminiatus (total length = 530 mm) in a tea estate 
located just outside the Lawachara National Park, Bangladesh 
(24. 330963°N, 091.801120°E, datum: WGS 84; elev. 51 m). The 
specimen was euthanized and preserved in alcohol as a voucher. 
Upon dissection of the specimen, we discovered a Fejervarya sp. 
(Cricket Frog; SVL ca. 50 mm) in its stomach. The frog was not in 
sufficient condition to identify to species level.

We 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 given to S.M.A. Rashid (permit: 2M-47/11)

ShAhriAr cAeSAr rAhmAn, school of environmental science, in-
dependent university, Bangladesh (e-mail: Caesar_rahman2004@yahoo.
com); WAhid iSlAm opu and KAnAi robi dAS, lawachara snake re-
search and Conservation Project, lawachara l.n.P, Komolgonj, Bangladesh.

RHABDOPHIS TIGRINUS (Tiger Keelback), ELAPHE QUADRI-
VIRGATA (Japanese Striped Snake). PREDATOR-PREY INTER-
ACTION. Elaphe quadrivirgata is known to prey on other snakes, 
and there are at least five records of it feeding on R. tigrinus 
(Tanaka and Mori 2001. Current Herpetol. 19:97–111). On 14 Au-
gust 2011, at 1217 h, on an unnamed road between the defunct 
Oka bus stop and Otsuba bus stop in Innai-machi, Usa-shi, Oita 
Prefecture, Japan (33.3708°N, 131.2993°E, datum WGS84; elev. 

275 m), we observed a ca. 80 cm long melanistic E. quadrivirgata 
on the roadside along a narrow water-filled drainage ditch. About 
20 sec later, a R. tigrinus of similar size began moving towards the 
ditch from the opposite side of the ditch. The E. quadrivirgata 
rapidly approached the R. tigrinus and made a strike from across 
the ditch. The R. tigrinus countered with a right lateral strike de-
livering a bite to the anterior body of the E. quadrivirgata. The 
snakes locked up over the ditch and disengaged very quickly. For 
approximately 15 sec the snakes faced each from opposite sides 
of the ditch. A bleeding puncture wound was observed on the E. 
quadrivirgata but no wounds were apparent on the R. tigrinus. 
Subsequently, the E. quadrivirgata slowly crossed the ditch and 
moved out of sight under the vegetation.

Rhabdophis tigrinus is reported to display a suite of defen-
sive behaviors that vary according to temperature, but it is sel-
dom reported to strike (Mori and Burghardt 2001. Ethology 
107:795–811). In this case, the R. tigrinus responded with a strike 
immediately and, apparently, effectively. To our knowledge, this 
is the first documented incident of R. tigrinus directly rebuffing a 
predation attempt by E. quadrivirgata. Fourteen photographs of 
the event were deposited in the University of Texas at Arlington 
Amphibian and Reptile Diversity Research Center’s digital slide 
library (UTADC 6943–6956). 

We thank Andrew Brinker and Akira Mori for assistance. 
Kent r. cAldWell, 1-22-8 205 yoshizuka hakata-ku fukuoka-shi 

fukuoka-ken 812-0041 Japan (e-mail: allosaurus.fragilis@gmail.com); Xi 
hong, 1-1301, Bldg #5, Weibohao Jiayuan, Weigongcun, haidian district 
Beijing, 10081, P. r. China.

SALVADORA HEXALEPIS DESERTICOLA (Big Bend Patch-
nosed Snake). DIET. Salvadora hexalepis deserticola is a poorly 
studied Chihuahuan Desert species that is reported to feed pri-
marily on lizards (Ernst and Ernst 2003. Snakes of the United 
States and Canada. Smithsonian Institution Press, Washington 
DC. 668 pp.; Lemos-Espinal and Smith 2007. Anfibios y Reptiles 
del Estado de Chihuahua, México. UNAM. CONABIO, México, 
DF. 613 pp.). On 22 August 2006, at ca 1900 h, we found a dead 
S. h. deserticola on the ground at La Escondida ranch, Nuevo Ca-
sas Grandes, Chihuahua, México (30.521258°N, 107.764980°W, 
datum WGS84; elev. 1611 m). The snake (female; SVL = 450 mm; 

FiG. 1. Salvadora hexalepis deserticola found dead with an Aspidos-
celis exsanguis protruding from its body in Nuevo Casas Grandes, 
Chihuahua, México.
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total length = 600 mm; 41.77 g) had an Aspidoscelis exsanguis 
(Chihuahuan Spotted Whiptail) protruding from its body at 190 
mm post-snout (Fig. 1). The lizard (SVL = 95 mm; 14.14 g) had 
been ingested headfirst and represented 33.85% of the snake’s 
body mass. There was also a smaller (1.59 g) A. exsanguis in the 
snake’s stomach. The specimens are preserved in the herpeto-
logical section of the scientific collection of vertebrates of the 
Universidad Autónoma de Ciudad Juárez (CCV 661). On 15 Sep-
tember 2006 we observed another S. h. deserticola (30.508225°N, 
107.774205°W, datum WGS84; elev. 1637 m) attempting to eat an 
A. exsanguis, but when disturbed, the snake regurgitated. To our 
knowledge, these are the first records of A. exanguis in the diet of 
S. hexalepis.

AnA gAticA-colimA (e-mail: agatica@uacj.mx) and nicolAS 
cÓrdovA-reZA (e-mail: jcordova_uacj@hotmail.com), Programa de 
Biología. laboratorio de ecología y Biodiversidad animal, universidad 
autónoma de Ciudad Juárez, estocolmo y anillo envolvente del Pronaf, 
CP 32310, Ciudad Juárez, Chihuahua, méxico.

THAMNOPHIS BUTLERI (Butler’s Gartersnake). MORPHOL-
OGY. Apical pits are single or paired translucent epidermal de-
pressions located on the posterior end (the apex) of the dorsal 
scales of some snake species. The function of apical pits remains 
ambiguous. Ball (1996. Reptile and Amphibian Magazine. July/
August 1996:112–116) provided a brief summary of proposed 
functions for apical pits which included aiding in ecdysis, serv-
ing as a site for the release of sex-specific hormones, and serv-
ing as detectors of thermal variations. H. M. Smith (pers. comm. 
2005) has suggested that they may be associated with sensory 
nerve endings and serve a tactile function. In snakes that possess 
them, apical pits may be observed on the animal itself or on their 
shed stratum corneum. Thamnophis butleri has been reported 
to lack apical pits (Ernst and Ernst 2003. Snakes of the United 
States and Canada. Smithsonian Books, Washington, DC. 668 
pp.; Marx and Rabb 1972. Fieldiana Zool. 63:92–99). Herein, I re-
port the observation of apical pits on the shed skin of a T. butleri.

Thamnophis butleri shed skins (N = 8) were acquired from 
specimens at two sites located in southern Ontario, Canada: five 
from Bright’s Grove, near Sarnia, and three from Luther Marsh 
in Dufferin and Wellington counties. Shed skins were cut, moist-
ened with 70% isopropyl alcohol, spread on perforated plastic 

sheets, blotted dry, then pressed in a plant press for ca. 24 h 
(Gray 2005. The Serpent’s Cast: A Guide to the Identification of 
Shed Skins from Snakes of the Northeast and Mid-Atlantic States. 
Center	N.	Am.	Herpetol.	Monogr.	No.	1,	ii	+	90	pp.).	After	being	
pressed, sections of shed skins were examined for apical pits 
with a dissecting microscope at 10x and 30x magnification. 

Of the eight shed skins examined, one from Bright’s Grove 
contained scales with apical pits (Fig. 1). The scales were located 
laterally, on both sides above the anal plate region. There is con-
siderable intraspecific and interspecific variation in the occur-
rence of apical pits in the genus Thamnophis (Conant 1961. Am. 
Mus. Novit. [2060]:1–20; Gray 2006. Bull. Chicago Herpetol. Soc. 
41:85–88). For example, the closely related T. brachystoma ap-
pears to lack them (Gray 2006, op. cit.), whereas in T. radix, apical 
pits are visible in the shed skins of some specimens but not oth-
ers (Gray, unpubl. data). Apical pits may have been overlooked 
in T. butleri due to their very limited distribution on the body 
or because apical pits are difficult to observe in long-preserved 
specimens (Conant, op. cit.).

Thanks to Jonathan Choquette for providing the shed skins 
used in this study. My gratitude is also extended to Douglas Ross-
man and Walter Meshaka, Jr. for reviewing the manuscript. 

briAn S. grAy, natural history museum at the Tom ridge environ-
mental Center, 301 Peninsula drive, suite 3, erie, Pennsylvania 16505, usa; 
e-mail: brachystoma@hotmail.com. 

THAMNOPHIS EQUES MEGALOPS (Northern Mexican Garter-
snake). REPRODUCTION: LITTER SIZE. As a result of extensive 
declines, Thamnophis eques megalops is a candidate for listing 
under the Endangered Species Act in the United States (U.S. 
Fish and Wildlife Service 2008. Fed. Reg. 73[228]:71778–71826). 
However, natural and life history of the species remains poor-
ly known. As part of an Arizona Game and Fish Department 
monitoring and telemetry program on the species at Bubbling 
Ponds Hatchery (Yavapai Co., Arizona, USA), we captured an 
adult female T. e. megalops (SVL = 870 mm; 408 g) on 19 June 
2009 (34.7649°N, 111.4940°W; datum NAD83). The female gave 
birth to 38 live young (no undeveloped ova) in the early morn-
ing of 20 June 2009 (Fig. 1). After parturition, the female’s body 
mass was 229.5 g; neonates and placentas weighed 144.6 g. The 
38 neonates had a mean SVL of 186.9 mm (range = 172–195 mm); 
mean total length of 243.4 mm (range = 225–258 mm); and a 
mean body mass of 3.71 g (range = 2.9–4.0 g). The female and 
29 neonates were released near the point of the female’s capture 
later that day; nine neonates were held in captivity and released 
in the same location on 18 September 2009. To our knowledge, 

FiG. 1. Dorsal scales with apical pits on the shed skin of a Thamno-
phis butleri from Bright’s Grove, Ontario, Canada.

FiG. 1. Adult female Thamnophis eques megalops and 38 newborn 
offspring, Yavapai Co., Arizona, USA.
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this litter size is larger than previously reported (range = 4–26, 
mean = 14; Ernst and Ernst 2003. Snakes of the United States and 
Canada. Smithsonian Inst. Press, Washington, DC. 668 pp.). Lit-
ter sizes are possibly larger at this human-modified fish hatchery 
site compared to more natural sites, due to artificially dense prey 
base (native and nonnative fishes, native Anaxyrus woodhousii, 
and nonnative Lithobates catesbeianus and Ambystoma mavor-
tium nebulosum). 

This research was conducted under protocol #09-004 from 
the Northern Arizona University Institutional Animal Care and 
Use Committee. We thank Harry Sweet and David Boyarski for 
assistance with measuring the neonates. 

eriKA m. noWAK, Colorado Plateau research station and depart-
ment of Biological sciences, northern arizona university, applied re-
search & development Building, suite 150, flagstaff, arizona 86011, usa 
(e-mail: erika.nowak@nau.edu); vAlerie l. boyArSKi, nongame Branch, 
arizona Game and fish department, 5000 W. Carefree highway, Phoenix, 
arizona 85086-5000, usa (e-mail: vboyarski@azgfd.gov). 

THAMNOPHIS RADIX (Plains Gartersnake). DEFENSIVE BE-
HAVIOR: TONIC IMMOBILITY. Tonic immobility is an anti-
predator behavior that works under the assumption that a 
predator will treat an immobile prey item differently than one 
that is actively trying to escape. Differential treatment can oc-
cur because the prey item has become more cryptic, or because 
immobility reflects death, decreasing the predator’s attack re-
sponse. Tonic immobility is often equated to thanatosis, or 
death feigning, but death feigning employs more dramatic and 
elaborate displays (e.g., mouth gaping, supination; Gregory and 
Gregory 2006. J. Comp. Psychol. 120:262–268). Death feigning 
and tonic immobility have been well described in Heterodon 
(e.g., Burghardt and Greene 1988. Anim. Behav. 36:1842–1844) 
and Natrix (e.g., Gregory et al. 2007. J. Comp. Psych. 121:123–
129), but these behaviors appear to be more widespread than 
previously thought. Here, we report the first account of tonic 
immobility in Thamnophis radix. 

At 1700 h on 16 June 2011, we encountered an adult female 
T. radix in a grassy field 15 km W of Morris, Minnesota, USA 
(45.62637°N, 96.05555°W; datum: WGS 84). The snake was mov-
ing when first sighted, and was pursued for several minutes be-
fore capture. While attempting to capture the snake we repeat-
edly blocked its escape with a net. It was at this point that the 
snake stopped, writhed in place for several seconds, and then 

became completely still. It remained motionless and regurgi-
tated an earthworm as we handled it to determine sex and re-
productive state. Unlike the limpness observed in some species 
that feign death, this snake was tense and retained its muscle 
tone both during and after handling. We placed the snake in the 
grass next to the regurgitated worm. The head of the snake was 
slightly bent and barely tucked under the body, while the tail was 
coiled, exposing the underside (Fig. 1). It held this position even 
when gently nudged and remained immobile for at least several 
minutes, as long as we could see it as we were walking away. Our 
observation suggests that T. radix are capable of tonic immobil-
ity, as has been reported in T. elegans and T. sirtalis (Gregory and 
Gregory 2006, op. cit.). Tonic immobility and other death feign-
ing behaviors may be more common in colubrid snakes than 
previously suspected. 

dreW Schield (e-mail: schie143@morris.umn.edu) and heAther 
WAye (e-mail: wayex001@morris.umn.edu), university of minnesota mor-
ris, 600 east 4th street, morris, minnesota 56267, usa. 

XENOCHROPHIS PISCATOR (Checkered Keelback). DIET AND 
FORAGING BEHAVIOR. Xenochrophis piscator inhabits wet-
lands and paddy fields across South and Southeast Asia and is 
known to prey on frogs, fish, tadpoles, and occasionally rodents 
and birds (Whitaker and Captain. 2004. The Snakes of India. 
Draco Books, India. 481 pp.) A study conducted at a large lake in 
Cambodia found that fish comprised 77% of the diet of X. pisca-
tor (Brooks et. al. 2009. Copeia 2009:7–20). Here, we report ob-
servations of X. piscator feeding three anuran species, Fejervarya 
sp., Duttaphrynus melanostictus, and Hoplobatrachus tigerinus 
from a village located just outside of Lawachara National Park, 
Bangladesh (24.330963°N, 91.801120°E; datum WGS84). 

At 1200 h on 28 August 2011, we observed a X. piscator (male; 
SVL = 435 mm, tail length = 199 mm) in a paddy field on the side 
of a road. After capturing the snake, it regurgitated a live adult 
Fejervarya sp. (SVL = 40 mm) that had been swallowed leg first. 
At 1330 h on 8 September 2011, a loud calling sound attracted 
our attention to shrub on the side of a paddy field. Upon closer 
examination, we observed a X. piscator (male; SVL = 560 mm; tail 
length = 232 mm) preying upon an adult H. tigerinus (SVL = 73 
mm). The snake was swallowing the frog leg first but released the 
prey when disturbed by our presence. At 2100 h on 15 Septem-
ber 2011, we captured an X. piscator (female; SVL = 910 mm; tail 
length = 335 mm) on the side of a pond. We examined the snake’s 
stomach contents by forced regurgitation and found two adult D. 
melanostictus (SVL = 64 mm and 70 mm). Both of the toads were 
swallowed leg first.

We 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, school of environmental science, in-
dependent university, Bangladesh (e-mail: Caesar_rahman2004@yahoo.
com); WAhid iSlAm opu and KAnAi robi dAS, lawachara snake re-
search and Conservation Project, lawachara l.n.P, Komolgonj, Bangladesh.

FiG. 1. Immobile Thamnophis radix showing position of head and 
tail, next to regurgitated earthworm.


