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CAUDATA — SALAMANDERS

AMBYSTOMA TIGRINUM (Eastern Tiger Salamander) and 
A. TALPOIDEUM (Mole Salamander). TORTOISE BURROW 
COMMENSALISM. Mole salamanders (genus Ambystoma) are 
so named for their proclivity to remain burrowed underground 
for much of their lives (Conant and Collins 1998. A Field Guide to 
Reptiles and Amphibians of Eastern and Central North America. 
Houghton Mifflin Company, Boston, Massachusetts. 616 pp.), 
like true moles (Mammalia; Insectivora; Talpidae). While some 
individuals dig underground themselves, often by enlarging 
existing holes and crevices (Semlitsch 1983. Can. J. Zool. 61:616–
620), many depend on burrows created by other animals, such 
as crayfish (Cagle 1942. Am. Midl. Nat. 28:164–200) and rodents 
(Hamilton 1946. Copeia 1946:51; Howard and Childs 1959. 
Hilgardia 29:277–358; Vaughan 1961. J. Mammal. 42:171–174).

In sandhill habitats in the southeastern United States, perhaps 
the most characteristic burrowing animal is the Gopher Tortoise 
(Gopherus polyphemus), which excavates single opening burrows 
that range in length from 0.91 to 15.8 m, and 2.7 to 7.0 m in depth 
(Ashton and Ashton 2004. The Natural History and Management 
of the Gopher Tortoise Gopherus polyphemus. Krieger Publishing 
Company, Malabar, Florida. 288 pp.). These subterranean refugia 
provide tortoises and over 360 documented burrow commensals 
with shelter and protection from temperature extremes, 
desiccation, naturally-occurring fires, and predators (Cox et al. 
1987. Florida Game and Fresh Water Fish Commission, Nongame 
Wildlife Program Technical Report No. 4, Tallahassee, Florida; 
Jackson and Milstrey 1989. Technical Report Number 5, Florida 
Nongame Wildlife Program, Tallahassee, Florida). Despite the 
high number of documented burrow associates, including 
anuran amphibians such as Southern Toads (Anaxyrus terrestris) 
and Gopher Frogs (Lithobates capito; Jackson and Milstrey 1989, 
op. cit.), which commonly use tortoise burrows (pers. obs.), there 
is only one report of a commensal salamander, an unidentified 
(at time of publication) Ambystoma sp. (Heupel et al. 2009. 
Herpetol. Rev. 40:66). This salamander, which was observed in 
an unoccupied tortoise burrow using a burrow camera system, 
was later confirmed as A. talpoideum by LLS.

Herein, we report Gopher Tortoise burrow occupation by 
A. tigrinum at two sites, and by A. talpoideum at one of these 
same sites, both in Baker County, Georgia USA (30.23050°N, 
84.47460°W; WGS 84). At the Jones Ecological Research Center 
(JERC), four individual A. tigrinum were observed in separate 
tortoise burrows on 10 July 2013, 23 July 2013, and 9 June 2017 
(two observations). One of the A. tigrinum-occupied burrows 
found on 9 June 2017 was co-occupied by a single A. talpoideum. 
Three of these four burrows were co-occupied by Gopher 
Tortoises (including the burrow that had both Ambystoma 
spp.), which were further down the burrows from where the 
salamanders were observed. All JERC observations were made 

using a burrow camera, and the salamanders were left in situ. 
Another individual A. tigrinum was identified and removed, by 
backhoe, from a burrow on 22 June 2018 as part of a Gopher 
Tortoise relocation effort on private land. No Gopher Tortoise 
was co-occupying the burrow. The salamander was released into 
an abandoned tortoise burrow ca. 250 m away.

All observations of salamanders at JERC occurred within 250 
m of known breeding wetlands, while the observation on private 
land was ca. 350 m from a wetland depression suitable, though 
unconfirmed, for breeding Ambystoma spp. Additional data are 
needed to determine if salamanders regularly inhabit gopher 
tortoise burrows or use them as temporary retreats during 
movements.
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DESMOGNATHUS CONANTI (Spotted Dusky Salamander). 
PARENTAL CARE. Post-hatching parental care has been 
documented frequently in anurans and caecilians; however, the 
extent of reported parental care in salamanders is limited to pre-
hatching (egg brooding) with few reports of post-hatching care 
(Wilder 1913. Biol. Bull. 24:251–292; Oneto et al. 2010. J. Herpetol. 
4:649–653). Egg brooding behavior has been documented in 
a range of plethodontid salamanders, the most well-known 
being Plethodon albagula (Western Slimy Salamander; Trauth 
et al. 2006 Herpetol. Nat. Hist. 9:141–149). Post-hatching care 
in salamanders was first suggested to occur when an individual 
Desmognathus fuscus (Northern Dusky Salamander) adult was 
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fig 1. Adult Desmognathus conanti in contact with two post-hatched 
larvae.
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described as carrying larvae on its back (Wilder 1913, op. cit.). 
Since then, salamanders have been shown to make prolonged 
skin contact with their offspring during experimental conditions 
(Oneto et al. 2010, op. cit.), as well as in a natural setting (Williams 
2015. Herpetol. Rev. 46:226).

At ca. 1530 h on 13 October 2018, in Triggs County, Kentucky, 
USA (36.71694°N, 88.06351°W; WGS 84), we found one adult 
Desmognathus conanti under a rock in a dry stream bed 
with larvae on its back. One of the three larval salamanders 
immediately left the adult’s back and crawled into the leaf litter 
while the other two stayed on the adult (Fig. 1). Furthermore, 
there appeared to be hydrophobic secretions along the adult’s 
back, in particular around the back-left leg (Fig. 1). An additional 
survey of the streambed revealed no other instances of post-
hatching paternal care; however, multiple other larval stage 
Desmognathus salamanders were seen in scattered pools of 
water within the otherwise dry streambed.

Desmognathus salamanders are known to exhibit both pre- 
and post-hatching parental care (Wilder 1913, op. cit.). It has 
been suggested that post-hatching parental care might be linked 
to increased survivorship of offspring by providing protection 
from predation or fungal and bacterial infections (Oneto et al. 
2010, op. cit.). Our observation was made in particularly dry 
conditions, supporting the idea that this behavior may also be 
a method used by larvae for osmoregulation. (Williams 2015, 
op. cit). The observed secretions on the adult’s body could assist 
in the adherence of larvae to the adult, which might lead to 
protection against larval desiccation.
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Biology, Tennessee Technological University, Cookeville, Tennessee 38505, 
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NOTOPHTHALMUS MERIDIONALIS (Black-spotted Newt). 
ANTI-PREDATORY BEHAVIOR. Newts are known for their 
toxicity and aposematic coloration. When disturbed, many newt 
species will exhibit the unken reflex, contorting in a fashion that 
exposes the bright (aposematic) ventral coloration, presumably 
to signal toxicity (McCallum 2001. Bull. Maryland Herpetol. Soc. 
37:101–114; Tanaka and Means 2017. Herpetol. Rev. 48:155–157). 
 At 1520 h on 2 February 2018 in Hidalgo County, Texas, 
USA (precise locality withheld due to conservation concerns), 
a Notophthalmus meridionalis performed the characteristic 
unken reflex behavior. This individual was found under debris 
and upon manual disturbance, contorted its tail into a spiral 
fashion, exposing the bright orange coloration, and tucked 
its head under its tail (Fig. 1). Photographs were collected to 
document the encounter. After a 10–15 min period without 
physical disturbance, the individual began to relax from its 
stance, but reaffirmed the position after gentle disturbance. After 
30 min, the individual was replaced under debris from where 
it came. In a report to Texas Parks and Wildlife, Rappole and 
Klicka (1991. Status of the black-spotted newt [Notophthalmus 
meridionalis] in Texas and Mexico. U.S. Fish and Wildlife Service, 
Lower Rio Grande Valley Wildlife Refuge, Unpublished report, 
Alamo, Texas. 60 pp.) describe a similar behavior in wild N. 
meridionalis (Petranka 1998. Salamanders of the United States 
and Canada. Smithsonian Institution Press, Washington D.C. 
587 pp.), but do not provide photographic evidence. Our finding 
corroborates the previous report, providing photographic 
documentation.
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ANURA — FROGS

ELEUTHERODACTYLUS PLANIROSTRIS (Greenhouse Frog). 
LEUCISM. Eleutherodactylus planirostris is native to Cuba, and 
has been introduced to the continental United States, Hawaii, 
the Philippines, Guam, and Hong Kong via live plant trade (Kraus 
et al. 1999. Herpetol. Rev. 30:21–25; Lee et al. 2016. Acta Herpetol. 
11:85–89). Here we report unusual coloration observed on an E. 
planirostris in Hong Kong.

At 2000 h on 4 August 2016, an E. planirostris (12 mm SVL) 
was seen at Woh Chai Hill, Shek Kip Mei, Hong Kong (22.33034°N, 
114.16882°E; WGS 84). It had no melanin on its body except on 
the dorsal side of the head and shank (Fig. 1). Its eyes were black, 
and thus we determined it to be leucistic. To our knowledge, 
abnormal coloration in E. planirostris has only been documented 

fig. 1. Unken reflex exhibited by a Notophthalmus meridionalis. 
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fig. 1. Leucistic Eleutherodactylus planirostris observed at Woh Chai 
Hill, Hong Kong.
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in an introduced population in Florida, USA (Patrovic 1973. J. 
Herpetol. 7:49–51). The frog observed by Patrovic (1973, op. cit.) 
also had melanin on the dorsal skin between the eyes but its eyes 
were pink.

We thank the Environment Conservation Fund and the Hong 
Kong Government for supporting this work.

HO-NAM NG, FRANCO KA-WAH LEUNG and WING-HO LEE, 
Department of Biology, Hong Kong Baptist University, Hong Kong SAR, 
China; YIK-HEI SUNG, Division of Ecology and Biodiversity, School of 
Biological Sciences, The University of Hong Kong (e-mail: heisyh@gmail.
com).

FEJERVARYA LIMNOCHARIS (Asian Rice Frog). DIET. Anurans 
are generalist feeders and in most cases gape-limited foragers. 
Fejervarya limnocharis is a generalist feeder, preying mostly on 
insects, gastropods, isopods, and arachnids (Chang et al. 2016. 
BMC Microbiol. 16:33). On 14 January 2010 around 2200 h, in 
Tainan County, Taiwan (23.23926°N, 120.51584°E; WGS 84), we 
found an individual F. limnocharis feeding on a smaller anuran. 
While taking photographic evidence, the F. limnocharis individual 
was disturbed and released its prey. The released individual 
was still alive, and we identified it as Buergeria otai. The prey 
individual took advantage of our activity to escape. None of the 
frogs were preserved or collected. Although not recorded before, 
this predation event is not unexpected as any animal fitting the 
gape of F. limnocharis is potential prey, including other anurans.

MING-FENG CHUANG (e-mail: adammfc@gmail.com) and AMAËL 
BORZÉE, Division of EcoScience and Department of Life Sciences, Ewha 
Womans University, Seoul, Republic of Korea.

KASSINA MACULOSA (Marbled Running Frog) and K. 
ARBORICOLA (Ivory-Coast Running Frog). DEFENSIVE 
BEHAVIOR. Predation has driven the evolution of cryptic and 
aposematic coloration, toxic secretions, and defensive posturing 
across anurans (Wells 2007. The Ecology and Behavior of 
Amphibians. University of Chicago Press, Chicago, Illinois. 1400 
pp.). When contacted by a predator some amphibians will “death-
feign” by flipping on their back and remaining immobile (Wells 
2007, op. cit). Death-feigning has been observed in kassinoid frogs 
(family Hyperoliidae), including species of Kassina, Paracassina, 
Phlyctimantis, and Semnodactylus. The genus Kassina contains 
16 species, and death-feigning has been observed in four species: 
K. cochranae (Rödel et al. 2000. Salamandra 36:125–130), K. 

kuvangensis (Channing and Howell. 2003. Herpetol. Rev. 34:51–
52), Kassina lamottei (Rödel et al. 2000, op. cit.), and Kassina 
maculata (Liedtke and Müller 2012. Herpetol. Notes. 5:309–
310). Here we report observations of death–feigning for two 
additional Kassina species: K. maculosa and K. arboricola. On 
23 May 2018, we observed death-feigning behavior exhibited by 
K. maculosa, while surveying a small forest patch on the Batéké 
Plateau in Lekety Village, Cuvette department, Republic of Congo 
(1.59216°S, 14.95787°E; WGS 84; 381 m elev.). After hand capturing 
the individual, it curled into a ball and remained immobile (Fig. 
1A); this was the only individual out of six who exhibited this 
response. This specimen is deposited at the Florida Museum of 
Natural History (UF 185502). This is also the first country record 
of K. maculosa for the Republic of Congo. In 2011 and 2016, we 
observed instances of death-feigning behavior in K. arboricola 
while conducting nocturnal surveys in the Atewa Range, Eastern 
Region, Ghana (Site 1: 6.24246°N, 0.5571°W; WGS 84; 816 m elev.; 
28 May 2011; Site 2: 6.12799°N, 0.6289°W; WGS 84; 734 m elev.; 
16–17 April 2016). Each individual curled into a ball and remained 
motionless while being handled (Fig. 1B; video: osf.io/vker3/
quickfiles/). Some individuals rolled down an embankment after 
curling into a ball; however, we cannot say whether this was 

fig. 1. Fejervarya limnocharis predating on Buergeria otai. 

fig. 1. A) Kassina maculosa on the Batéké Plateaux, Republic of 
Congo in 2018; B) Kassina arboricola in the Atewa Range, Eastern 
Region, Ghana in 2016. 
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anaccidental consequence of being on a slope or an intentional 
escape behavior, like Oreophrynella nigra (McDiarmid and 
Gorzula 1989. Copeia 1989:445–451). These specimens are 
deposited at the Burke Museum of Natural History and Culture 
(UWBM 5746–5762, 8875–8883). The identification for each 
species was made on the basis of morphology and DNA barcoding 
(using 16S). We thank IRSEN for issuing permits to collect in the 
Republic of Congo (N°170/MRSIT/IRSEN/DG/DS), and the 
Ghana Forestry Commission and the Ghana Wildlife Division for 
issuing permissions and permits for field work in Ghana.
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jongsma@gmail.com); ANGE ZASSI-BOULOU, Institut National de 
Recherche en Sciences Exactes et Naturelles, BP 2400 Brazzaville, 
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LEPTODACTYLUS LATRANS (Butter Frog). SALINITY 
TOLERANCE. In general, amphibian species are believed to 
have low or no tolerance to saline habitats, an idea advocated by 
Charles Darwin due to the lack of amphibians on oceanic islands 
at the time of his observations (Darwin 1872. On the Origin of 
Species by Means of Natural Selection, or the Preservation of 
Favoured Races in the Struggle for Life. John Murray, London. 502 
pp.). However, salt tolerance in amphibians is not rare; Hopkins 
and Brodie (2015. Herpetol. Monogr. 29:1–27) compiled a list of 
144 amphibian species registered as inhabiting saline habitats. 
One of the species highlighted in that study was Leptodactylus 
latrans, a species common in South America, which has been 
reported as inhabiting mangroves (Ferreira and Tonini 2010. 
Herpetol. Notes 3:237–238), Restinga (coastal sand dune habitats 

associated with the Atlantic Rainforest domain; Telles et al. 2012. 
Check List 8:1267–1273), and coastal floodplain habitats (Moreira 
et al. 2015. Estuaries Coast 38:979–987). Moreira et al. (2015, op. 
cit.) reported tadpoles of L. latrans living in pools from which 
water conductivity tolerance was up to 4 mS cm-1, which indicate 
a salinity level close to 2.1 ppt. Here, we report more than one 
event of salt tolerance in adult L. latrans in a Coastal Biological 
Reserve in southeastern Brazil, in pools with conductivity of up 
to 11 mS cm-1 (7.4 ppt; Table 1).

On two different occasions, we found a total of four adult 
individuals of L. latrans inside small seawater ponds under 
conditions of high conductivity in Praia do Sul Biological Reserve, 
Ilha Grande Island, southeastern Brazil (Table 1; 23.1823°S, 
44.3139°W; WGS 84). By midnight on 11 December 2014, when 
observers were moving after a survey for stream-dwelling 
anurans, three L. latrans (two females and one male) were found, 
each in separate small temporary ponds, close to each other. 
The ponds were formed by splashes of seawater accumulated in 
cavities in a rocky coastal area at seaside (Fig. 1). We sexed the 
individuals based on the presence of the prepolex spike (present 
only in males) and measured conductivity (in mS cm-1), water 
temperature (oC), salinity (ppt; Thermo Conductivimeter, Model 
TECRL060C), and pH (Instruterm pHmeter, Model PH-1500, 
Quimis Model QA338-ECV-SX Probe) of the pond water. The 
male was not calling. At 1830 h on 17 April 2015, we found an 
additional female in the same place (Fig. 1), and we repeated the 
same chemical measurements in the water. Because we did not 
remove or mark individuals in December, we do not know if this 
female was one of those previously found. 

The present observations of the frogs voluntarily remaining 
inside water with comparatively high conductivity provide 
additional evidence of salt-tolerance by L. latrans. These are 
the highest salinity tolerance records for L. latrans, which might 
suggest that this species is a high-salinity-tolerant species. This 
capacity to inhabit harsh environments might explain in part the 
vast expansion of this species in South America. 

We accessed Praia do Sul Biological Reserve with federal 
(SISBio license No 42037) and state (INEA license No 006/2014) 
permits. We thank Coordenação de Aperfeiçoamento Pessoal de 
Nível Superior and Fundação de Amparo à Pesquisa e Inovação do 
Rio de Janeiro for the scholarships.
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Haroldo Lisboa da Cunha, Sala 220, Rua São Francisco Xavier, 524, Maracanã, 
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taBle 1. Salinity (in ppt; parts per thousand), water conductivity (in mS 
cm-1), pHn and water temperature (°C) in seawater ponds occupied by 
Leptodactylus latrans at Praia do Sul Biological Reserve, Ilha Grande 
Island, southeastern Brazil.

Sex and ID Date Salinity Conductivity Water pH
     temperature

Female #1 11 Dec 2014 0.64 1.01 25.7 8.25

Male #1 11 Dec 2014 7.40 11.57 28.3 8.61

Female #2 11 Dec 2014 2.17 3.39 28.6 8.35

Female #3 17 Apr 2015 5.34 8.34 28.5 6.91

fig. 1. Female Leptodactylus latrans in a seawater pond in Praia 
do Sul Biological Reserve, Ilha Grande Island, southeastern Brazil. 
Photo taken 17 April 2015.
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LITHOBATES BERLANDIERI (Rio Grande Leopard Frog). 
VOLUNTARY THERMAL MAXIMUM. Data are scarce on the 
ecology and natural history of Lithobates berlandieri (Dodd 
2013. Frogs of the United States and Canada. 2 volumes. The 
John Hopkins University Press, Baltimore, Maryland. 982 pp.). 
I report four observations (10 individuals) of L. berlandieri 
voluntarily sitting in direct sunlight at air temperatures > 37°C.

At 1527 h on 14 July 2007, two adult L. berlandieri were 
observed on a half-submerged rock in a cattle tank near La 
Gavia (ca. 13 km SW of San Carlos), Municipality of San Carlos, 
Tamaulipas, Mexico (24.48638°N, 99.03250°W; WGS 84; 449 
m elev.). The pond was ca. 10 × 15 m, with a gently sloping 
perimeter of mostly exposed dry dirt and very minimal low 
grass and vegetation. No shade was available within 6–8 m of 
the waterline. The air temperature, recorded at ca. 1.3 m above 
the ground in the shade of my body at the bank of the pond, was 
record at 37.78°C, with a barometric pressure (bp) of 30.18. The 
two frogs were observed basking in direct sunlight, oriented 
facing west into the sun. Both frogs were fully out of the water, 
one sitting on dry rock, the other on the threshold of dry and 
damp rock. The forelimbs were held erect in a posture that kept 
much of the ventral surface of their bodies exposed to air, a 
typical posture of frogs facilitating heat loss through emitted 
radiation and evaporative water loss associated cooling the 
body temperature, Tb (Lillywhite 1970. Copeia 1970:158–168). 
The frogs were observed intermittently for a duration of ca. 10 
min., during which time they did not move. Just before leaving 
the area, the frogs were approached to test their response 
in the extreme heat and additional photographs. The frogs 
showed no apparent signs of distress from the heat, appeared 
healthy, alert, and jumped into the pond, exhibiting typical 
predator escape behavior. Additional and similar observations 
of voluntary exposure and tolerance of temperatures > 37°C in 
L. berlandieri were recorded. At 1411 h on 6 September 2005, 
one was seen basking in a roadside ditch with an air of 38.33°C, 
30.68 bp, 3 km SE of Carrizo (36 km N of Jaumave), Municipality 
of Jaumave, Tamaulipas, Mexico (23.73138°N, 99.42250°W; WGS 
84; 821 m elev.). At 1604 h on 16 August 2007, two L. berlandieri 
were photographed in situ basking on rock at 37.78°C, 30.15 
bp, in San Pedro Canyon, west of La Boca de San Pedro, (24 
km NW of Cd. Victoria) Municipality of Hidalgo, Tamaulipas, 
Mexico (23.90833°N, 99.35416°W; WGS 84; 477 m elev.). At 
1345 h on 17 October 2007, h, five L. berlandieri were seen 
at a cattle tank at 37.22°C, 29.56 bp, near San Antonio Rayon 
(43.5 km S of Gonzalez), Municipality of González, Tamaulipas, 
Mexico (22.43083°N, 98.41194°W; WGS 84; 18 m elev.). All of 
these observations involved frogs voluntarily exposed to full 
afternoon sun, shallow lentic bodies of water with sparse 
vegetation, in semiarid environments. An exception being the 
observation in the Municipality of Hidalgo, which involved lotic 
water descending from higher elevations in the Sierra Madre 
Oriental with relatively lush aquatic and terrestrial vegetation 
at the microenvironment. 

All locality coordinates, elevations, times, temperatures, 
and barometric pressures were determined using a handheld 
Magellan GPS. Unfortunately, the temperatures recorded in 
Tamaulipas reflect the macroclimatic air temperature, not the 
Tb frequently reported in the literature, so comparisons may 
not be equivalent. Nonetheless, with a maximum voluntary 
Tb of 34.7°C reported for L. “pipiens,” likely L. berlandieri 
(Brattstrom 1963. Ecology 44:238–255), and a critical thermal 
maximum of 38.2°C reported for L. catesbeianus (Lillywhite 

1970, op. cit.), voluntary exposure and tolerance of 37.22–
38.33°C temperatures are notable.

WILLIAM L. FARR, 11019 Wainfleet Lane, Houston, Texas 77096, 
USA; e-mail: williamfarr@sbcglobal.net.

LITHOBATES CATESBEIANUS (American Bullfrog). DIET. Here 
we present the first observation of a Lithobates catesbeianus, or 
any frog, eating Rallus elegans (King Rail). The frog was found 
on 13 July 2012 at B. K. Leach Memorial Conservation Area, 
Lincoln County, Missouri, USA (39.12706°N, 90.72597°W; WGS 
84). Upon closer inspection, we discovered a juvenile R. elegans 
within the frog’s stomach. Rallus elegans is known to nest at this 
site and is one of the few places in Missouri where they currently 
breed. Gary Calvert (Wildlife Management Biologist, B.K. Leach 
Memorial Conservation Area) examined the bird in more detail, 
confirming by its large size that it is a juvenile R. elegans.

Rallus elegans is a large-bodied, elusive wetland bird that is 
often difficult to observe. They inhabit freshwater and brackish 
marshes across eastern North America (Pickens and Meanley 
2018. Birds of North America. https://birdsna.org/Species-
Account/bna/species/kinrai4/introduction; 23 Mar 2019). 
Rallus elegans has declined sharply in the past 50 years with 
the species listed as endangered or threatened in 12 Eastern 
and Midwestern states in the United States, as well as Canada 
(Environment Canada 2012. Recovery Strategy for the King 
Rail (Rallus elegans) in Canada. Species at Risk Act Recovery 
Strategy Series. Environment Canada, Ottawa. 22 pp.; Pickens 
and Meanley 2018, op. cit.). Although R. elegans has not been 
previously observed being eaten by frogs, a downy juvenile 
Rallus limicola (Virginia Rail) was recovered from a Lithobates 
clamitans (Green Frog) stomach by Cramer (1932. Auk 49:80). 
Whether bullfrog predation is significantly contributing to 
juvenile R. elegans mortality is unknown, but causes of juvenile 
R. elegans mortality, and the impact of their survival on R. elegans 
populations warrant further study.

Other predators of R. elegans include raptors (Errington 1932. 
Condor 34:178–186; Errington 1933. Condor 35:19–29; Errington 
and Breckenridge 1936. Am. Midl. Nat. 17:831–848), mammals 
(Pickens and King 2013. Waterbirds 36:319–329; Pickens and 
Meanley 2018, op. cit.), including Lynx rufus (Bobcat), Vulpes 
vulpes (Red Fox) and Lontra canadensis (River Otter). Procyon 
lotor (Raccoon) and Pantherophis alleghaniensis (Eastern Rat 
Snake) have been recorded eating R. elegans eggs (Rogers 2013. 
J. Field Ornithol. 84:355–366.). Other reptilian predators include 
Alligator mississippiensis (American Alligator; Kellogg 1929. 
U.S. Dept. Agric., Tech. Bull. 147), and an Agkistrodon piscivorus 
(Cottonmouth) observed attempting but failing to eat R. elegans 
eggs (Rogers 2011. M.S. Thesis. North Carolina State University, 
Raleigh, North Carolina. 111 pp.). Although other birds have 
been noted in the diet of L. catesbeianus, to our knowledge this is 
the first report of frog predation on R. elegans (Dodd 2013. Frogs 
of the United States and Canada. John Hopkins University Press. 
Baltimore, Maryland. 1032 pp.).

AURIEL M. V. FOURNIER, Coastal Research and Extension, Mississippi 
State University, Biloxi, Mississippi 39532, USA (e-mail: aurielfournier@
gmail.com); KEVIN EULINGER, (e-mai: kevin.eulinger@mdc.mo.gov) 
and TIM MCDANIEL, Missouri Department of Conservation, St. Charles, 
Missouri 63304, USA (e-mail: tim.mcdaniel@mdc.mo.gov); GARY 
CALVERT, B.K. Leach Memorial Conservation Area, Missouri Department 
of Conservation, Elsberry, Missouri 63343, USA (e-mail: gary.calvert@mdc.
mo.gov).
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LITHOBATES CATESBEIANUS (American Bullfrog). UNUSUAL 
MALFORMATION. Contemporary reports of amphibian 
malformations—and the relationship between malformations 
and population declines—remain an unequivocal canary in 
the coal mine regarding environmental health (Lannoo 2005. 
Amphibian Declines: The Conservation Status of United States 
Species. University of California Press, Berkeley, California. 1094 
pp.). A robust analysis of recent amphibian malformations in the 
United States determined several causal factors, such as chemical 
contaminants, land use practices, parasite infection, and 
interactions between parasites and pesticides, drive abnormalities 
albeit these factors vary spatially (Haas et al. 2018. Glob. Chang. 
Biol. 24:275–288). Moreover, the extent of malformation 
occurrences is correlated to the degree of aquatic habits by a 
species—the more aquatic the species, the higher frequency of 
malformation occurrences, respectively (Hoppe 2005. In Lannoo 
[ed.] op. cit., pp.103–108). 

It is well known that parasites can cause amphibian 
malformations (Haas et al. 2018, op. cit.), and Ribeiroia trematodes 
in particular are strongly associated with hindlimb malformations 
(Johnston and Lunde 2005. In Lannoo [ed.] op. cit., pp.124–138). 
Haas et al. (2018, op. cit.) point out that increased pesticide 
loads are correlated with parasitic intensity, resulting in more 
malformations. Very unusual malformations often include fluid 
filled sacs (hygromas) and duplicated hindlimbs (Lannoo 2008. 
Malformed Frogs: The Collapse of Aquatic Ecosystems. University 
of California Press, Berkeley, California. 288 pp.). 

On 6 August 2010, I encountered a recently metamorphosed 
Lithobates catesbeianus captured in a 5-gal pitfall trap (ca. 
42.04°N, 96.25°W, WGS 84; 315 m elev.) as part of a larger 
mitigated wetland health assessment project along the Missouri 
River floodplain running adjacent to the Iowa-Nebraska border 
(Grant et al. 2015. Ecosphere 6:1–16). This specimen showed 
a striking and unusual malformation—with a medial mass 
protruding posteriorly (Fig. 1); albeit unclear at the time of 

observation if the vestige prolapsed from its cloaca or was an 
extension of the tail-stump. This excess vestige was composed 
of a small hygroma sac followed by a larger, bilateral hygroma 
sac with hindlimb elements protruding from it. The specimen 
was temporarily transported to a field lab space for processing 
then marked with a unique VI-Alpha tag before being re-released 
at the site of capture. I sent photos to M. Lannoo who called it 
“…a real nasty malformation,” possibly due to a number of 
factors, none of which likely occurred during embryogenesis. 
Because this individual was part of a larger study (Grant et al. 
2015, op. cit.) it was not harvested nor radiographed. Although 
time in holding was limited (ca. < 24 h), this L. catesbeianus did 
not show any signs of physical stress or discomfort. Similarly, in 
Illinois 1987, a L. catesbeianus with polymelia (10 extra legs) did 
not show any inconvenience to the additional appendages and 
appeared in good health (Lopez and Maxson 1990. Herpetol. Rev. 
21:90). 

Malformations (e.g., extra-, malformed-, or missing limbs) 
of L. catesbeianus were reported from California in the mid 20th 
century (Johnston and Lunde 2005, op. cit.). The site for this 
observation falls within a region where oil and gas development, 
pesticide exposure, and agriculture practices influence 
amphibian malformation occurrence (Haas et al. 2018, op. cit.), 
and the specific site of occurrence was in close proximity to 
agriculture lands subject to flooding (Grant et al. 2015, op. cit.). 
Moreover, some midwestern states (Indiana, Ohio) are already 
known to harbor drastic malformations in L. catesbeianus 
populations (Lannoo 2008, op. cit.) and the highly aquatic 
tendencies of this species renders it prone to extended exposure 
to lentic agents that cause abnormalities (Hoppe 2005, op. cit.).

To my knowledge, this was the only individual showing 
such a deft malformation in the study area but I acknowledge 
others might exist. Malformations such as this one usually 
occur in clusters (M. Lannoo, pers. comm.). Contemporary 
amphibian declines are well documented (Lannoo 2005, op. 
cit.) and populations can be subject to catastrophic events such 
as historic floods (Grant et al. 2015, op. cit.). Researchers and 
wildlife managers alike should exercise caution regarding other 
factors that can elicit amphibian declines, especially those under 
strong anthropogenic influence (Haas et al. 2018, op. cit.).

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

MINERVARYA GOMANTAKI (Goan Fejervarya) and 
MINERVARYA SYHADRENSIS (Bombay Wart Frog). 
INTERSPECIFIC AMPLEXUS. Interspecific amplexus occurs 
when two or more anuran species overlap their reproductive 
activities in same space and time (Hobel 2005. Herpetol. Rev. 
36:439–440). Due to unusual amplexus negative demographic 
consequences might occur (Amore et al. 2009. Herpetol. 
Conserv. Biol. 4:325–330). Herein, we document the unusual 
interspecies amplexus between Minervarya gomantaki and M. 
syhadrensis.

At 0026 h on 25 June 2017, we observed and photographed 
one amplexus of a M. gomantaki male with a female M. 
syhadrensis in the forest of Kadgaon, Kolhapur, Maharashtra, 
India (16.13083°N, 73.92833°E; WGS 84; 664 m elev.). While 
photographing the frogs, the pair changed its place but they 
remained in amplexus. Minervarya syhadrensis, commonly 
known as Bombay Wart Frog is a very common species occurring 
in western region of peninsular India, central northern India, 

fig. 1. Recently metamorphosed Lithobates catesbeianus with 
unusual malformation extending from its posterior (A), composed of 
multiple hygroma sacs (B) and excess hindlimb elements (C).
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and in some parts of Nepal and Pakistan (https://www.
iucnredlist.org/species/58291/91239545; 23 Mar 2019). This 
medium-bodied frog (up to 42 mm SVL) is associated with and 
breeds in paddy fields and similar habitats. Dinesh et al. (2015. 
Zootaxa 3999:79–94) described M. gomantaki as a new species 
from northern Western Ghats. This species breeds in mud pools 
and grasses and is sympatric with other Minervarya species.

OMKAR V. YADAV, Department of Zoology, Amdar Shashikant 
Shinde Mahavidyalay, Medha, Satara, Maharashtra, India, 415012 (e-mail: 
sarpaveda@gmail.com); AMRUT R. BHOSALE, Department of Zoology, 
Shivaji University, Kolhapur, Maharashtra, India, 416004.

NYCTIXALUS PICTUS (Cinnamon Tree Frog). PREDATION. 
At ca. 2200 h on 3 November 2018, a juvenile (ca. 20 mm SVL) 
Nyctixalus pictus was observed in the grasp of a huntsman 
spider (Heteropoda natans: Sparassidae), at Gunung Singai, 
Bau Division, western Sarawak, East Malaysia, Borneo 
(1.50472°N, 110.17805°E; WGS 84; 61 m elev.). The prey was 
grasped ventrally on the right side of the pectoral region by the 
spider (Fig. 1) and was identified on the basis of its diagnostic 
pigmentation (pale pink dorsum) and hand morphology 
(including expanded digits). The habitat was secondary forest, 

on a partially moss-covered rock, along the banks of a ca. 2-m 
wide rocky hill stream. 

Heteropoda natans is a common, lowland forest spider 
(Jäger 2005. J. Arachnol. 33:715–718), capable of hunting on 
the surface of the water, although further details of its natural 
history remain unstudied. Invertebrate predation on anuran 
amphibians is a widespread phenomenon, and typically 
associated with ambush of recently metamorphosed animals 
(Toledo 2005. Herpetol. Rev. 36:395–400), and Riehl et al. (2008. 
Herpetol. Rev. 39:77–78) speculated that spider predation may 
have a significant impact on amphibian life histories. This note 
presents the first record of predation on this frog species.

We thank the Sarawak Forest Department for permission 
(WL22/2018), and the Institute of Biodiversity and Environmental 
Conservation, Universiti Malaysia Sarawak, through the Niche 
Research Grant Scheme (NRGS IA010200–0708–0007) for support.

PUI YONG MIN, Institute of Biodiversity and Environmental 
Conservation, Universiti Malaysia Sarawak, 94300 Kota Samarahan, 
Sarawak, Malaysia (e-mail: pui8783ibec@gmail.com); SOLOMON HII 
YUNG KIAT, 1102 Lorong Song 3G2, Tabuan Heights Ph 2, 93350 Kuching, 
Sarawak, Malaysia (e-mail: solo_hii0902@hotmail.com); ABRAHAM NGU, 
264 Lorong B4, Taman BDC, 93350 Kuching, Sarawak, Malaysia (e-mail: 
abrahamngu15@gmail.com); TZI MING LEONG (e-mail: banjarana@
gmail.com); INDRANEIL DAS, Institute of Biodiversity and Environmental 
Conservation, Universiti Malaysia Sarawak, 94300 Kota Samarahan, 
Sarawak, Malaysia (e-mail: idas@unimas.my).

OSTEOCEPHALUS TAURINUS (Manaus Slender-legged 
Treefrog). DIET. Osteocephalus taurinus is a hylid found in the 
Orinoco Basin of Venezuela and Colombia and in the Amazon 
Basin of Ecuador, Brazil, Peru, Bolivia, Colombia, Venezuela, 
and the Guianas. In Brazil, it is found in primary and secondary 
tropical rainforest as well as gallery forest in Cerrado in the 
states Mato Grosso and Maranhão (https://www.iucnredlist.
org/species/55803/11364949; 3 Sep 2018). At 2138 h on 17 March 
2014, I observed an adult female of Osteocephalus taurinus 
preying upon an individual of Heterophrynus longicornis (Fig. 
1), in the Amapá National Forest, Eastern Amazonia, Brazil 
(0.924722°N, 51.595833°W; WGS 84; 72 m elev.). The amblypygid 
(Phrynidae), is known from Guyana and Brazil (Giupponi 2002. 
Rev. Iber. Aracnol. 6:173–175). This is the first record of the 
treefrog O. taurinus preying upon H. longicornis.

fig. 1. Predation of Heterophrynus longicornis by Osteocephalus 
taurinus, state of Amapá, Brazilian Amazon.

fig. 1. Amplexus between Minervarya gomantaki (male) and M. 
syhadrensis (female)

fig. 1. A juvenile Nyctixalus pictus in the grasp of a huntsman spider 
(Heteropoda natans) at Gunung Singgai, Sarawak, Malaysia.
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I thank Conselho Nacional de Desenvolvimento Científico e 
Tecnológico (CNPq, Proc. 131905/2013-9, 142120/2015-4) and 
Fundação de Amparo à Pesquisa do Estado de São Paulo (FAPESP, 
Proc. 2015/11821-0) for financial support, and S. Graham for 
helpful comments and suggestions.

RONILDO ALVES BENÍCIO, Programa de Pós-Graduação em Ecologia 
e Recursos Naturais, Universidade Federal de São Carlos, São Carlos, São 
Paulo, Brazil; e-mail: benicio.ufscar@gmail.com.

PELOPHYAX NIGROMACULATUS (Black-spotted Pond Frog). 
REPRODUCTION. Pelophylax nigromaculatus is a typical 
pond frog, and widely distributed in East-Asia (https://www.
iucnredlist.org/species/58679/11809026; 24 Mar 2019). As 
in other pond frogs, P. nigromaculatus lays an egg clutch on 
the bottom of shallow water (https://www.iucnredlist.org/
species/58679/11809026; 24 Mar 2019). Here, we report a unique 
form of egg clutch of P. nigromaculatus. On 5 May 2018, an egg 
clutch was discovered in Namyangju, South Korea (37.63698°N, 
127.30304°E; WGS 84; 83 m elev.). The breeding site was a small 
pond (39 m wide, 82 m long) built for public use. The deepest 
point of the pond was more than 2 m. Part of the egg clutch (clutch 
diameter: 30 cm, length from bottom to surface of water: ca. 100 
cm) was floating on the water surface, and another portion of 
the clutch was attached to the bottom and near underwater 

plants (Fig. 1). Attaching an egg clutch to the bottom and plants 
appears to be a way to prevent the egg clutch from being washed 
away by the fountain in the pond. We concluded that this is the 
case of a rapid adaptation to an unusual environment, because 
the species usually does not lay the eggs in deep water.

KYO SOUNG KOO, Department of Biology, Kangwon National 
University, Chuncheon 24341, Korea (e-mail: flqpfj@hanmail.net); SU-
HWAN KIM and HAE-JUN BAEK, Division of Ecological Conservation 
Bureau of Ecological Research National Institute of Ecology, Seocheon 
33657, Korea.

PLATYMANTIS DORSALIS (Common Forest Frog). 
ENDOPARASITES. Platymantis dorsalis is nocturnal and mainly 
terrestrial, inhabiting forest floors throughout the Philippines 
(Gaulke 2011. The Herpetofauna of Panay Island, Philippines, an 
Illustrated Field Guide. Editiion Chimaira, Frankfurt am Main. 
390 pp.). We know of no published helminth records from P. 
dorsalis and establish the initial helminth list for this species.

Forty-one P. dorsalis (mean SVL = 33.6 mm ± 3.1 SD; range 
= 28–41 mm) collected 2011, 2016, 2017 from Luzon Island 
(16.5652°N, 121.2626°E; WGS 84), Philippines and deposited at 
the Sam Noble Oklahoma Museum of Natural History (OMNH), 
University of Oklahoma, Norman, Oklahoma, USA were examined 
for helminths: OMNH 45003, 45006, 45008, 45011, 45012, 45020, 
45611, 45613, 45627, 45629, 46733, 46736, 46742, 46744, 46745, 
46748, 46749, 46763, 45007, 45009, 45010, 45017, 45019, 45623, 
45625, 45628, 45632, 45647, 46734, 46738–46741, 46747, 46753, 
46760, 47335, 47338–47340, and 47356. The frogs were fixed in 
neutral buffered formalin and stored in 70% ethanol. The body 
cavity was opened by a longitudinal incision and the digestive 
tract was removed and opened. The esophagus, stomach and 
small and large intestine were examined. Helminths were placed 
on a glass slide in a drop of lactophenol, a coverslip was added, 
and identification was made from these temporary wet mounts. 
Two species of helminths were found: the nematode Aplectana 
ranae (N = 129; number infected/number examined = 33/41, 
prevalence = 80%; mean intensity [mean number helminths 
in infected hosts] = 4.2 ± 4.6, range = 1–24) and the digenean 
Pleurogenoides taylori (N = 1, prevalence = 2.4%).

Identification of A. ranae was made by studying the original 
description (Walton 1931. Philipp. J. Sci. 45:351–353) and 
reviewing Baker (1980. Bull. Mus. Natl. Hist. Nat. Paris 4:955–
998). The type host of A. ranae given by Walton (1931) as Rana 
magna is uncertain. Identification of P. taylori was made after 
study of Kaw (1943. Proc. Indiana Acad. Sci. 18:97–108). Two 
hosts for P. taylori (Fejervarya vittigera from the Philippines and 
Hoplobatrachus rugulosus from China) are in Prudhoe and Bray 
(1982. Platyhelminth Parasites of the Amphibia. British Museum 
[Natural History] Oxford University Press. 217 pp. London, UK.). 
Platymantis dorsalis represents a new host for Aplectana ranae 
and Pleurogenoides taylori.

We thank C. Siler for permission to examine P. dorsalis 
and J. Watters for facilitating the loan. Voucher helminths 
were deposited in the Harold W. Manter Laboratory (HWML), 
University of Nebraska, Lincoln, USA as Aplectana ranae (HWML 
110446) and Pleurogenes taylori (HWML 139508).

STEPHEN R. GOLDBERG, Whittier College, Department of Biology, 
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).

fig. 1. Unusual Pelophyax nigromaculatus egg clutch, with a 
portion floating at the surface and a portion attached to submerged 
vegetation.



Herpetological Review 50(2), 2019

342    NATURAL HISTORY NOTES

PRISTIMANTIS OCKENDENI (Carabaya Robber Frog). 
ENDOPARASITES. Pristimantis ockendeni is an arboreal 
and nocturnal frog found in primary and secondary forests, 
distributed throughout the upper Amazon Basin of Peru, 
Ecuador, southern Colombia, northern Bolivia, and northern 
Brazil (Padial et al. 2004. Graellsia 60:167–174; Silva et al. 2015. 
Herpetol. Rev. 46:58; Ocampo et al. 2017. Check list 13:1–3). Until 
now, there are no registered helminth parasites for P. ockendeni. 
Here we report for the first time a nematode parasitizing P. 
ockendeni.

On 8 December 2017, three specimens of P. ockendeni were 
collected in the Cancão Municipal Natural Park (collecting permit 
SISBIO/ICMBio #48102-2), about 400 m E of the Amapari River 
and 2.5 km NW of the village of Pedra Preta, Municipality of Serra 
do Navio, in the state of Amapá, Brazil (0.90083°N, 52.01347°W; 
WGS 84). The hosts collected were anesthetized, euthanized, and 
dissected; lungs, stomach, and small and large intestine were 
examined for the presence of helminth parasites. Of the three 
specimens analyzed we found one nematode infecting the small 
intestine of one host. The nematode was rinsed in saline solution, 
fixed in heated 70% ethanol, and cleared in Aman’s lactophenol 
for light microscopy observation. The helminth collected in the 
small intestine was assigned to the genus Cosmocerca, based on 
morphology, site of infection, and known parasitism in anurans. 
The presence of five pairs of pre-cloacal papillae with plectanes 
and punctuations indicates that the species found resembles C. 
podicipinus (González and Haman 2012. Neotrop. Helminthol. 
6:9–21); however, additional data are necessary for a definitive 
determination of the species. The specimen was deposited in 
the scientific collection of Museu Paraense Emílio Goeldi (Nº 
MPEG. NEM 000215). This note documents the first occurrence 
of nematodes of the genus Cosmocerca infecting P. ockendeni in 
the Eastern Amazon.

MARCOS R. DIAS-SOUZA (e-mail: marcosrobertobio@gmail.
com), LORENA F. S. TAVARES-COSTA, CARLOS E. COSTA-CAMPOS, 
Laboratório de Zoologia, Departamento de Ciências Biológicas e da Saúde, 
Universidade Federal do Amapá, Campus Marco Zero do Equador, 68903-
419, Macapá, Amapá, Brazil; FRANCISCO TIAGO DE VASCONCELOS 
MELO, Laboratório de Biologia Celular e Helmintologia “Profa Dra Reinalda 
Marisa Lanfredi”, Instituto de Ciências Biológicas, Universidade Federal do 
Pará, Av. Augusto Corrêa 01, Guamá, 66075-110, Belém, Pará, Brazil (e-mail: 
ftiago@ufpa.br).

PROCERATOPHRYS BOIEI (Smooth Horned Frog). 
REPRODUCTION. Proceratophrys boiei is a forest frog with a 
wide distribution in the Atlantic Rainforest, occurring within the 
states of Santa Catarina, Paraná, São Paulo, Minas Gerais, Rio 
de Janeiro and Espírito Santo, Brazil. It lays eggs and exotrophic 
tadpoles develop in still or running water (Haddad et al. 2013. 
Guide to the Amphibians of the Atlantic Forest: Diversity and 
Biology, Anolis Books, Sao Paulo, Brazil. 500 pp.). Although the 
reproductive mode in the species is known, information about 
its reproduction is scarce in the literature; for example, the 
oviposition site is unknown, possibly occurring in forest creeks 
where tadpoles were found (Giaretta and Facure 2008. Contemp. 
Herpetol. 3:1–4). Here we report information about amplexus, 
oviposition site, reproduction and number of eggs in two 
reproductive events. These observations were conducted in four 
fragments of semideciduous Atlantic Forest in the municipality of 
Alfenas in southern Minas Gerais, Brazil (21.42733°S, 45.94811°W; 
WGS 84). All reproductive events and vocalizing males were 
observed during the rain. Males began vocalizing around 1600 h, 

even with the presence of the sun, the vocalizations were heard 
until 2300 h at night. The greatest male calling activity occurred 
only during the rains, but males responded to playbacks when 
it was not raining. Most individuals were found near bodies of 
water and occasionally away from bodies of water in areas that 
could accumulate temporary pools on the forest floor. All males 
were observed vocalizing below or between the leaf litter (Fig. 1A), 
completely camouflaged because of their pattern and coloration. 
Sixteen males were recorded in the forest fragments and 82 calls 
are analyzed. The following spectral and temporal parameters 
were observed: dominant frequency 594.24 Hz ± 842.42 Hz, mean 
687.84 Hz; call duration 0.675 ± 1.482 ms; pulses per call 36 ± 73, 
mean 59.09. The analyses were performed with Cool Edit Pro 2.0 
software. Two amplectant pairs were observed, and although P. 
boiei had two known morphotypes, individuals with brown faces 
and white faces, amplexus was observed only among individuals 
with the same morphotype. In both circumstances, amplexus 
occurred after the male attracted a female by vocalizing from the 
banks of a water body during the rain. After amplexus the females 
deposited the eggs into the water. In the first observation a male 
(SVL = 52.1 mm) and female (SVL = 60.9 mm) were on the edge of 
a forest fragment amidst shrub vegetation with no canopy cover 
next to a stream. The female deposited 812 eggs. All eggs were 
apparently fertilized, showing some sign of blastulation with one 
day. The second observation occurred inside a forest fragment 
alongside a stream (male SVL = 52 mm; female SVL = 67 mm). In 
this case the female deposited 610 eggs. At the end of the rainy 
season, on 8 February 2012, two males were found partially buried 
in the ground and covered by vegetation, indicating aestivation 
behavior outside the rainy season.

Field work was supported by CNPq, Cia Monte Alegre Coffees 
and IDEA WILD.

LUCAS FERRANTE, National Institute for Research in the Amazon, 
69060-001 Manaus, Amazonas, Brazil; e-mail: lucasferrante@hotmail.com.

RANA PIPIENS (Northern Leopard Frog). PREDATION. Rana 
pipiens is a widely distributed anuran that occurs across most of 
the northern portions of eastern and central North America and 
throughout the Rocky Mountains (Dodd 2013. Frogs of the United 
States and Canada. Volume 2. The Johns Hopkins University Press, 
Baltimore, Maryland. 982 pp.). Across this large geographic range, 
numerous predators of aquatic larvae and post-metamorphic 

fig. 1. Amplexus of Proceratophrys boiei in the pool generated by 
flooding of the water body. 
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R. pipiens have been reported, including invertebrates, fishes, 
amphibians, reptiles, birds, and mammals (Merrell 1977. Occ. 
Pap. Bell Mus. Nat. Hist. 15:1–23; Dodd 2013, op. cit.). Though 
levels of predation on R. pipiens are likely highest as tadpoles, 
it remains important to understand the predators of post-
metamorphic individuals and adults. In Minnesota, gartersnakes 
(Thamnophis spp.; Merrell 1977, op. cit.) and Common 
Mergansers (Mergus merganser; Breckenridge 1944. Reptiles and 
Amphibians of Minnesota. The University of Minnesota Press, 
Minneapolis, Minnesota. xiii + 202 pp.) have been reported as 
significant predators of adult R. pipiens in the summer and winter, 
respectively. Numerous additional species of avian predators have 
been reported as well, including grebes, herons, hawks, and owls 
(Wheeler and Wheeler 1966. The Amphibians and Reptiles of 
North Dakota. The University of North Dakota, Grand Forks, North 
Dakota. vii + 104 pp.; Hammerson 1999. Amphibians and Reptiles 
in Colorado. Second Edition. University Press of Colorado, Niwot, 
Colorado. xxvi + 484 pp.; Dodd 2013, op. cit.). Here, we report an 
additional avian predator of R. pipiens, the Glossy Ibis (Plegadis 
falcinellus).

At 0800 h, on 14 October 2011, an adult Plegadis falcinellus 
was observed capturing and consuming an adult R. pipiens (Fig. 
1) in a shallow wetland along Collins Slough, Hand County, South 
Dakota, USA (44.37070°N, 99.10840°W; WGS 84). Cool air and 
water temperatures likely resulted in the frog being sluggish, 
facilitating its capture. To our knowledge, this represents the first 
report of R. pipiens predation by a Glossy Ibis.

We thank D. Swanson and K. Preheim for assistance with ibis 
identification and both J. Farkas and R. Davis for helpful comments 
on this note. This photo has been deposited at HerpMapper (HM 
245642).

DREW R. DAVIS, School of Earth, Environmental, and Marine Sciences, 
University of Texas Rio Grande Valley, 100 Marine Lab Drive, South 
Padre Island, Texas 78597, USA (e-mail: drew.davis@utrgv.edu); DOUG 
C. BACKLUND, P.O. Box 1057, Pierre, South Dakota 57501, USA (e-mail: 
dougback@wildphotosphotography.com).

RANITOMEYA SIRENSIS (Sira Poison Dart Frog). OVIPOSITION 
SITE. At 0937 h on 21 June 2017, we observed a Ranitomeya 
sirensis metamorph (ca. 2 cm SVL) of the Biolat morph in a 
Walking Palm (Socratea exorrhiza) flower husk at Collpas 
Tambopata Inn in Tambopata, Madre de Dios, Peru (12.9081°S, 

69.5194°W; WGS 84; 231 m elev.). We found the metamorph in 
an aged phytotelm on the ground that contained ca. 1 cm of 
tannic water filled with decomposing leaf litter. The surrounding 
area was Terra Firme intersected by streams causing ravines 
with elevation gradients. The vegetation consisted of secondary 
forest dominated by hardwood trees of ca. 10–15 m. The nearest 
bamboo (Guadua spp.) dominated forest was 400 m to the 
southeast (12.90970°S, 69.51610°W; WGS 84; 216 m elev.). The 
metamorph was collected to confirm the species. Twenty-seven 
days later on 17 July 2017 the metamorphosis was completed, 
and the species was confirmed as R. sirensis (1.5 cm SVL, 1.4 g).

Although R. sirensis has been observed outside Guadua-
dominated forests, they are only known to breed within the 
limited suitable phytotelm microhabitats provided by bamboo 
with natural openings and are thought to need them to complete 
their life cycle (Waldram 2008. J. Herpetol. 42:232–237). Clutches 
of eggs are attached to the inner wall and tadpoles hatch into 
the water below for development. Parental care of tadpoles 
includes transportation between suitable habitat on the backs of 
male adults (May et al. 2008. Zootaxa 1857:66–68; Von May et al. 
2009. Can. J. Zool. 87:453–464). This record demonstrates that R. 
sirensis will select other habitats and make use of phytotelmata 
other than bamboo for reproductive purposes. Further research 
is needed to understand the mechanism by which the Biolat 
morph of R. sirensis selects and uses breeding sites and the 
role alternative oviposition site selection plays in successful 
reproduction and dispersal.

DYLAN SINGER, Centro Biológico Tambopata, Barrio Nuevo, Pasaje 
Pioneros, Mz-G L7, Puerto Maldonado, Tambopata, Madre de Dios, 
Perú (e-mail: dylan.j.singer@centrobiologicotambopata); PATRICK 
CHAMPAGNE, Alliance for Research and Conservation in the Amazon, 
Carretera Tambopata, km. 2.7, Isuyama, Tambopata, Perú. 

RHINELLA ICTERICA (Cururu Toad). REPRODUCTIVE 
BEHAVIOR. Explosive breeding occurs in a short time periods with 
many males producing a chorus with their calls. This reproduction 
is well known in some anuran families: Bufonidae, Hylidae, 
Microhylidae and Ranidae (Wells 1977. Anim. Behav. 25:666–693; 
Wells 1979. Biotropica 11:301–307). The mating system involves a 
diversity of behavioral strategies to acquire reproductive mates due 
to the strong pressure involved when many males compete for few 
females such as: multi-amplexus, active search for females, male 
satellite (Wells 1977, op. cit.; Pombal and Haddad 2005. Pap. Avul. 
Zool. 215–229). In the genus Rhinella it is common for the males 
to stop the calling behavior and do an active search for gravid 
females (Pombal and Haddad 2005, op. cit.). In this context, the 
reproductive behavior called necrophilia occurs when the male 
is in amplexus with a dead female. This behavior was reported in 
Rhinella proboscidea, R. jimi, and R. marina (de Mattos Brito et al. 
2012. North-West. J. Zool. 4:121–125; Izzo et al. 2012. J. Nat. Hist. 
46:2961–2967). Here, we report multi-amplexus and necrophilia of 
R. icterica.

At 1600 h on 17 October 2018, at an artificial pond at Pontifical 
Catholic University of Paraná, Municipality of Curitiba, State of 
Paraná, Brazil (25.45130°S, 49.25160°W; WGS 84), aggregations 
of male R. icterica were chorusing. We observed two males in 
amplexus with a dead gravid female for a duration of 20 min and 
the presence of a string of eggs in the water (Fig. 1). After this, the 
males moved away from the body of the female. The female was 
dead three days prior to our observation.

This “functional necrophilia” can contribute to the fitness 
of males and females due the production of eggs even if the 

fig. 1. An adult Plegadis falcinellus capturing an adult Rana pipiens 
near Collins Slough, Hand County, South Dakota, USA. 
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female is dead (Izzo et al. 2012. J. Nat. Hist. 46:2961–2967). In an 
ecological context, the behaviors reported here evidence a strong 
competition between males for breeding and fertilizing oocytes 
of the dead female but we cannot confirm its functionality 
because we do not have evidence of egg development. Our 
record contributes to the understanding of the natural history 
and mating system in anurans.

MICHELLE M. STRUETT, Programa de Pós-Graduação em Ecologia 
e Conservação, Universidade Federal do Paraná, Curitiba, Paraná, Brazil 
(e-mail: michelle.mms91@gmail.com); ROBERTO G. PIASKOWY, 
Graduação em Ciências Biológicas, Pontifícia Universidade Católica 
do Paraná, Curitiba, Paraná, Brazil (e-mail: robertopiaskowy05@gmail.
com); PETERSON TREVISAN LEIVAS, Departamento de Zoologia da 
Universidade Federal do Paraná, Curitiba, Paraná, Brazil (e-mail: ptleivas@
gmail.com).

RHINELLA MARINA (Cane Toad). DIET. At approximately 2200 h 
on 8 May 2018, while observing a concurrent palaemonid shrimp 
migration (Torkkola and Hemsley 2019. Mar. Freshwater Res. 70: 
in press), two large Rhinella marina were noted at the foot of the 
lowest step of Queensland’s Gold Creek Reservoir (27.46059°S, 
152.88312°E; WGS 84) feeding on Machrobrachium australiense 
shrimps (Fig. 1). Both toads were observed preying on vertically 
climbing M. australiense during a mass migration event 
following moderate Autumn rainfall. Toads were positioned 
facing columns of climbing M. australiense next to the main 
step overflow, occasionally consuming individual shrimp off the 
wall at approximately 5–10 cm height, at their own head height 
or leaping slightly upward against the wall. As per the key from 
Williams (1980. Australian Freshwater Life: The Invertebrates of 
Australian Inland Waters, 2nd Edition. Macmillan Co., Melbourne, 
Victoria. 321 pp.), we confirmed the shrimp species by size and 
possession of elongate, terminal, pincer-like chelae, rather than 
feather-like setae of similar atyid shrimps (Fig. 2).

Although crabs are noted in the diet of R. marina (Lever 
2001. The Cane Toad: The History and Ecology of a Successful 
Colonist. Westbury Publishing, Otley, West Yorkshire. 230 pp.), 
and unspecified decapod prey were recorded by Kidera et al. 
(2008. Pac. Sci. 62:423–430) and Pamintuan and Starr (2016. 
Tropic. Agric. Trinidad 93:323–327), to our knowledge this is the 
first recorded instance of preying specifically upon shrimp. This 
is perhaps due to R. marina being largely terrestrial as adults and 
thus feeding mostly on terrestrial invertebrate prey (González-

Bernal et al. 2011. Behav. Ecol. Sociobiol., 65:1367–1375; Heise-
Pavlov and Longway 2011. Ecol. Manag. Restor. 12:230–233). 

Considering the density of R. marina throughout the Gold 
Creek catchment, including the reservoir’s overflow steps 
during evening rainfall, and the varied, opportunistic diet, often 
exploiting anthropogenically disturbed sites for hunting (Lever 
2001, op. cit.), predation on these invertebrates is unsurprising. 
The opportunity to ambush climbing shrimp is perhaps a 
consequence of R. marina’s movement-oriented hunting 
behavior and the open, artificial steps of the overflow (González-
Bernal et al. 2011, op. cit.). Together these might present an 
unintended ecological risk to invertebrates traversing man-
made weirs. 

JANNE J. TORKKOLA, Snake Out Brisbane Snake Removal & Wildlife 
Management, 22 Lowanna Street, Kenmore QLD 4069, Australia (e-mail: 

fig. 1. Multi-amplexus behavior and necrophilia of Rhinella icterica. 
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fig. 1. Rhinella marina predating on climbing freshwater shrimps 
(Machrobrachium australiense) at Gold Creek Reservoir. Inset: Close 
up of climbing freshwater shrimps.

fig. 2. Machrobrachium australiense from Gold Creek Reservoir. 
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janne.torkkola@uqconnect.edu.au); DONNA HEMSLEY, 22 Lowanna 
Street, Kenmore QLD 4069, Australia (e-mail: donna.hemsley@hotmail.
com).

TRACHYCEPHALUS QUADRANGULUM (Chocoan Milky Frog). 
PREDATION. Trachycephalus quadrangulum is a medium-sized 
hylid frog endemic to Ecuador (Ron et al. 2018. Zookeys 630:115–
154). They typically occupy woodlands, streams, and other 
wetland areas in the Chocoan region (Ron et al. 2018, op. cit.), but 
some populations inhabit dry forest. During the breeding season, 
these frogs are found near or inside temporary ponds, like other 
species of the genus (Savage 2002. The Amphibians and Reptiles 
of Costa Rica: A Herpetofauna between Two continents, between 
Two Seas. University of Chicago Press, Chicago, Illinois. 934 pp.). 
Their close association with small ponds increases their risk of 
predation by other vertebrates, including birds and fishes. The 
Tiger Fish (Hoplias microlepis) occurs in rivers along the entire 
Pacific coast of Panama and in rivers tributaries to the Panama 
Canal including the Atlantic coast, and the Río Guayas basin 
which empties in the Gulf of Guayaquil, Ecuador (Mattox et al. 
2014. Neotrop. Ichthyol. 12:343–352). Its diet is unknown but it is 
recognized as an aggressive predator (Aguirre et al. 2013. Copeia 
2013:312–323). Here we report the first case of H. microlepis 
predation upon a Chocoan Milky Frog, T. quadrangulum.

At 2358 h on 2 February 2015 while hiking along a trail of the 
Gustavo Galindo Polytechnic University campus in Guayaquil 
City, Ecuador (2.147972°S, 79.961417°W; WGS 84; 88 m elev.), 
we heard a male chorus of T. quadrangulum around an artificial 
pond where several individuals of the Tiger Fish were introduced 
several years ago. Inside the pond, we found an adult male frog 
floating in the shallow water with the lateral vocal sacs inflated 
on either side of the head, producing a distinct distress call. 
This frog was captured by an adult H. microlepis (ca. 350 mm in 
length) by the left leg, and subsequently it submerged with the 
frog in its mouth (Fig. 1).

Several predatory records exist for species of the genus Hoplias 
preying on amphibians (Haddad and Bastos 1997. Amphibia-
Reptilia 18:295–298; Andrade et al. 2012. Herpetol. Notes 5:173–
175; de Queiroz 2012. Herpetol. Rev. 43:124; Frey-Dargas et al. 

2014. Herpetol. Rev. 45:306–307; Zocca et al. 2017. Herpetol. 
Rev. 48:170), including a previous record of Hoplias sp. preying 
on a congener, Trachycephalus typhonius (Strictar-Pereira and 
Hiroiuki Oda 2012. Herpetol. Bull. 122:38–39). Our report is the 
first case of H. macrolepis predation on T. quadrangulum in the 
coastal region of the South American Pacific.

We are grateful to Ana Gabriela González for her help with 
identification of the fish.

MANUEL R. DUEÑAS, Fundación Herpetológica Gustavo Orcés, Av. 
Amazonas 3008 y Rumipamba, Casilla 17 03 448, Quito, Ecuador; División 
de Herpetología, Museo Ecuatoriano de Ciencias Naturales, Instituto 
Nacional de Biodiversidad, Calle Rumipamba 341 y Av. de los Shyris, Casilla: 
17-07-8976, Quito, Ecuador; Maestría en Biodiversidad y Cambio Climático, 
Universidad Tecnológica Indoamérica, calle Machala y Sabanilla 170103, 
Quito, Ecuador (e-mail: duenastmanuel@hotmail.com); MICHELLE 
VELA, Fundación Herpetológica Gustavo Orcés, Av. Amazonas 3008 y 
Rumipamba, Casilla 17 03 448, Quito, Ecuador (e-mail: mvela_torres@
hotmail.com); JORGE H. VALENCIA, Fundación Herpetológica Gustavo 
Orcés, Av. Amazonas 3008 y Rumipamba, Casilla 17 03 448, Quito, Ecuador 
(e-mail: jorgehvalenciav@yahoo.com).

TESTUDINES — TURTLES

APALONE FEROX (Florida Softshell Turtle). BEHAVIOR. 
Apalone ferox is one of the largest freshwater turtle species 
found in North America. Though primarily aquatic, they have 
been documented moving terrestrially for nesting and dispersal. 
Gopherus polyphemus (Gopher Tortoise) is a large, terrestrial 
tortoise found in the southeastern United States and is considered 
to be both an ecosystem engineer and keystone species because 
the large burrows they dig provide refuge for numerous species. 
Surveys and studies using wildlife cameras have led to the 
documentation of more than 350 species of vertebrates using 
G. polyphemus burrows and associated aprons (Dzadzio and 
Smith 1989. Southeast. Nat. 15:586–594; Catano and Stout 2015. 
Biodivers. Conserv. 24:1957–1974). However, to our knowledge, A. 
ferox has not been previously documented as a tortoise burrow 
visitor. Here we report the occurrence of A. ferox interacting with 
G. polyphemus and its burrow in coastal Georgia as captured by 
wildlife camera.

At 1156 h on 3 June 2016, an adult A. ferox was photographed 
by wildlife camera (Bushnell Trophy Cam model 119436) 
approaching an active G. polyphemus burrow (30.8151°N, 
81.5427°W; NAD 83) at Kings Bay Naval Submarine Base in 
Camden County, Georgia, USA (Fig. 1A). After spending more than 
20 min near the burrow and apron, the A. ferox entered the burrow 
at 1218 h (Fig. 1B) and reemerged 28 minutes later at 1246 h (Fig. 
1C). The A. ferox remained on the burrow apron, appearing to shift 
dirt with hind feet until 1248 h (Fig. 1D), when it was approached 
by a G. polyphemus (Fig. 1E). After a brief investigation, the G. 
polyphemus entered the burrow (Fig. 1F) and was followed closely 
by the A. ferox at 1253 hr (Fig. 1G). The A. ferox then reemerged 4 
minutes later at 1257 h (Fig. 1H), staying on the apron until 1300 h 
when it then exited the camera frame.

The A. ferox we observed on camera appeared to be shifting 
the dirt, a behavior reported for female A. ferox after nesting. 
Because the camera was only capable of still photos and we were 
not able to search the apron for eggs (photos were reviewed after 
nesting season), we cannot confirm the purpose of the A. ferox 
visit to the tortoise burrow. However, we suspect the A. ferox was 
nesting just inside the entrance or on the apron of the burrow. 
A previous survey of G. polyphemus burrows in southwestern 

fig. 1. Sequence of predation of Hoplia macrolepis on Trachycephalus 
quadrangulum in an artificial lake in the Ecuadorian Chocó.
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fig. 1. Interaction between Apalone ferox and Gopherus polyphemus at Kings Bay Naval Submarine Base, Camden 
County, Georgia, USA. A) A. ferox approaches burrow; B) A. ferox enters burrow; C) A. ferox exits burrow; D) A. ferox 
shifts dirt on apron; E) G. polyphemus investigates A. ferox; F) G. polyphemus enters burrow; G) A. ferox re-enters 
burrow; and H) A. ferox exits burrow.
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Georgia reported 10 A. ferox nests on or near burrow aprons, 
indicating that A. ferox may use burrow aprons as a nesting 
location when G. polyphemus burrows are found near aquatic 
habitats (Landers et al. 1980. Herpetologica 36:353–361).

M. KYLE BROWN (e-mail: mkbrown2@uga.edu) and TRACEY D. 
TUBERVILLE, University of Georgia Savannah River Ecology Laboratory, 
Aiken, South Carolina 29802, USA (e-mail: tubervil@uga.edu).

CARETTA CARETTA (Loggerhead Sea Turtle) × LEPIDOCHELYS 
KEMPII (Kemp’s Ridley Sea Turtle). FERTILE HYBRID. During 
the Northwest Atlantic sea turtle nesting season (May–August) in 
2018, a female turtle was morphologically identified as a putative 
hybrid between a Caretta caretta and a Lepidochelys kempii as it 
nested on Wassaw Island, Georgia, USA (31.9003°N, 80.9822°W; 
WGS 84). We tested for hybrid status by analyzing a tissue 
biopsy sample taken from the shoulder using mitochondrial 
and nuclear DNA markers. We amplified an 800-base pair 
segment of the mitochondrial control region using primers 
LCM and H950g and sequencing primers LCM and Cc271 as 
previously described (Shamblin et al. 2012. Mar. Ecol. Prog. Ser. 
469:145–160). We genotyped samples at 16 microsatellite loci, 
three of which are completely species diagnostic (CcP1H11, 
CcP7G11, and CcP7B07), with three additional loci possessing 
species-informative alleles (CcP1F01, CcP1G03, and CcP2H12) 
(Shamblin et al. 2007. Mol. Ecol. Notes 7:784–787; Shamblin et 

al. 2009. Conserv. Genet. 10:577–580). In the former loci, the L. 
kempii alleles either fall between C. caretta bins or upstream 
or downstream of C. caretta microsatellite arrays. In latter loci, 
some alleles are shared between species, while others are present 
in only one species. Microsatellite genotyping reactions were 
carried out as described for Loggerhead Sea Turtles (Shamblin et 
al. 2017. Mar. Biol. 164:138).
 The combination of genetic markers confirmed that this 
individual was a first-generation hybrid between a male C. 
caretta and a female L. kempii (Table 1). The female carried 
mitochondrial haplotype Lk4.1 (GenBank accession KF385938), 
one of the dominant haplotypes in the Texas, USA L. kempii 
rookery (Frey et al. 2014. Endang. Species Res. 23:63–71). 
Compared to pure C. caretta nesting on Wassaw Island, the 
carapace of the hybrid individual was smaller and rounder 
(curved carapace length = 87.3 cm; curved carapace width = 
82.3 cm), the beak was more prominent and more prominently 
hooked, and the skin around the head, neck and front flippers 
contained more grey and yellow coloring (Fig. 1). The turtle also 
possessed five costal scutes on each side of the carapace and two 
claws on each rear flipper. We did not check for inframarginal 
pores. 

The turtle deposited four clutches of eggs in 2018: 1) 126 eggs 
laid on Ossabaw Island, Georgia, USA (31.7615°N, 81.1086°W) 
on 26 May produced no hatchlings after being washed over by 
high tide three times (individual not seen, but identified by DNA 
extracted from egg shell collected at deposition; Shamblin et 
al. 2011. Mol. Ecol. Res. 11:110–115); 2) 120 eggs laid on 8 June 
produced no hatchlings after being washed over seven times; 3) 
114 eggs laid on 20 June produced 91 hatchlings (hatching success 
= 79.8%) after 50 days of incubation; and 4) 101 eggs laid on 2 July 
produced 58 hatchlings (hatching success = 57.4%) after 51 days 
of incubation. A dead embryo from the final nest was used to 
identify C. caretta as the sire species (Table 1), demonstrating the 
introgression of L. kempii alleles into C. caretta for the first time. 

JOSEPH B. PFALLER, Caretta Research Project, PO Box 9841, 
Savannah, Georgia, USA (e-mail: jpfaller@ufl.edu); BRIAN M. SHAMBLIN, 
Daniel B. Warnell School of Forestry and Natural Resources, University of 
Georgia, Athens, Georgia, USA (e-mail: brianshm@uga.edu); CHELSEA 
L. MILES and KRISTINA L. WILLIAMS, Caretta Research Project, PO Box 
9841, Savannah, Georgia, USA; CAMPBELL J. NAIRN, Daniel B. Warnell 
School of Forestry and Natural Resources, University of Georgia, Athens, 
Georgia, USA.

CHELYDRA SERPENTINA (Snapping Turtle) and CHRYSEMYS 
PICTA (Painted Turtle). INTERSPECIFIC BASKING. Chelydra 

fig. 1. Fertile Caretta caretta × Lepidochelys kempii hybrid nesting on 
Wassaw Island, Georgia USA. 

PH
O

TO
S 

BY
 C

H
EL

SE
A 

L.
 M

IL
ES

 A
N

D
 JO

SE
PH

 B
. P

FA
LL

ER

taBle 1. Species-specific microsatellite alleles for the first generation 
Caretta caretta × Lepidochelys kempii hybrid and her offspring with a 
C. caretta sire. Lepidochelys kempii alleles are underlined.

 Maternal Offspring

Diagnostic loci

 CcP1H11 289/348 301/348

 CcP7G11 155/192 155/166

 CcP7B07 316/329 316/361

Informative loci

 CcP1F01 284/300 300/300

 CcP2H12 332/373 276/332

 CcP1G03 252/302 252/270
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serpentina and Chrysemys picta are sympatric over much of their 
respective ranges and are known to have many interspecific 
interactions. These interactions include basking (Legler 1956. 
Trans. Kansas Acad. Sci. 59:461–462; Jones and Cochran 2014. 
Herpetol. Rev. 45:311–312), possible mutualistic cleaning 
(Krawchuck et al. 1997. Can. Field-Nat. 111:315–317; Jones and 
Cochran 2014, op. cit.), and predation (Ernst and Lovich 2009. 
Turtles of the United States and Canada, 2nd ed. The Johns Hopkins 
University Press, Baltimore, Maryland. 827 pp.). Here we report 
on an interaction between basking C. serpentina and C. picta that 
to our knowledge has not been previously documented. 

On 23 April 2018 an adult C. serpentina was observed resting 
its head on the carapace of an adult C. picta while both individuals 
were aerially basking on a tree trunk (Fig. 1A) in a pond area 
along Paulinskill Valley Trail in Sussex County, New Jersey, USA 
(41.024702°N, 74.864651°W; WGS 84; ca. 149 m elev.). The C. picta 
did not appear to be disturbed by this encounter. This interaction 
occurred with both individuals basking at a height of ca. 1 m above 
the surface of the water. Two other C. picta were also basking on 
the same log in close proximity to the C. serpentina and there were 
ca. 50 additional C. picta basking in the general area (Fig. 1B). No 
aggression or competition was observed between species (but see 
Lovich 1988. Herpetologica 44:197–202; Lindeman 1999. J. Herpetol. 
33:214–219; Selman and Qualls 2008. Herpetol. Rev. 39:214–215 for 
examples of these during basking). Chelydra serpentina have been 
documented basking with other species (Weber and Layzer 2014. 
Herpetol. Rev. 45:117) and at heights comparable to this observation 
(Roble and Garriock 1998. Catesbeiana 18:53–54; Hartzell 2015. 
Herpetol. Rev. 46:242); however, we can find no mention in the 
literature of C. serpentina resting its head on another species of 
chelonian, while basking or otherwise.

SCOTT STOLLERY (e-mail: sass54@hotmail.com) and NICOLE M. 
FLOOD, 2169 North Hill Camp Road, Pottstown, Pennsylvania 19465, USA 
(e-mail: nikkiflood@hotmail.com); ANDREW S. WEBER, National Park 
Service, Beach Lake, Pennsylvania 18405, USA (e-mail: andrewsweber1@
gmail.com).

CHRYSEMYS PICTA (Painted Turtle). TWIN EMBRYOS. 
Biologists have long been intrigued by the occurrence of twins 
in vertebrate animals (Newman 1917. The Biology of Twins. The 
University of Chicago Press, Chicago, Illinois. 186 pp.). Reptiles 
have been of particular interest because embryonic development 
in oviparous species is sensitive to environmental conditions 
(Newton 1923. The Physiology of Twinning. The University of 
Chicago Press, Chicago, Illinois. 230 pp.). Even so, there is no 
evidence to suggest that environmental perturbations cause 
twinning, though twinning in turtles is considered detrimental 
to survival because one twin tends to be smaller (Yntema 1971. 
Copeia 1971:755–758; Tucker and Janzen 1997. Copeia 1997:166–
173). In turtles, twinning arises via the fusion of fertilized ova 
in the mother’s uterus or via duplication of the embryonic 
blastodisc (identical twins; Yntema 1970. Anat. Rec. 166:491–
498). Most detailed observations of twin embryos have focused 
on the Snapping Turtle (Chelydra serpentina; Yntema, 1970, op. 
cit.). Yntema (1970, op. cit.) also observed the occurrence of 
twins in the Painted Turtle (Emydidae: Chrysemys picta) but did 
not provide a description of embryos. Here, I briefly describe 
twin Painted Turtle embryos. 

As part of several comparative embryological studies, I 
sampled over 400 C. picta eggs from Illinois and Nebraska in 
2010–2014 (Cordero and Janzen 2014. J. Morphol 275:442–455; 
Cordero and Quinteros 2015. Biol. Lett. 11:20150022). Though it 
was not possible to precisely record the proportion of eggs that 

fig. 1. (A) An adult Chelydra serpentina basking in close proximity 
to, and resting on an adult Chrysemys picta and (B) about 50 C. picta 
basking in the general area of the same C. serpentina. 

fig. 1. A Chrysemys picta embryo close to hatching (A) compared to 
underdeveloped twins (B). Scale bar = 5 mm.
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contained eggs with twins, my observations would suggest that 
twinning occurred in <1% of laboratory-incubated eggs. This is 
similar to observations in the Painted Turtle and the Snapping 
Turtle (Yntema 1970, op. cit.). Based on observations of twin 
hatchlings and embryo carcasses, Tucker and Janzen (1997, op. 
cit.) also reported a <1% twinning rate in the Snapping Turtle 
and the Red-eared Slider (Trachemys scripta). Congruent with 
their observations, I also noted that in most cases one twin was 
smaller than the other. The underdeveloped twin was often 
dead, though siblings were in some cases able to hatch with 
no discernable abnormalities (Fig. 1). As illustrated by Yntema 
(1970, op. cit.), malformed twins often do not progress past 
stages 15–20 of development and remained attached to the yolk 
sac until the other twin begins the hatching process. I did not 
observe conjoined twins of C. picta, as these are generally rare in 
turtles (Hildebrand 1938. J. Hered. 29:243–254). Similar twinning 
rates and abnormalities in C. picta embryos relative to divergent 
turtle lineages suggest that twinning is highly similar across 
turtles. Still, further studies are needed to fully understand the 
developmental causes and ecological consequences of twinning 
in turtles and other reptiles.

I thank Fredric Janzen and Janzen Lab members for support 
and assistance with collecting samples. 

GERARDO ANTONIO CORDERO, Department of Ecology, Evolution 
and Organismal Biology, Iowa State University, 251 Bessey Hall, Ames, 
Iowa 50014, USA. Current address: University of Tübingen, Department 
of Geosciences, Hölderlinstraße 12, 72074 Tübingen, Germany; e-mail: 
gacordero@alumni.iastate.edu.

CLEMMYS GUTTATA (Spotted Turtle). MALE COMBAT. Clemmys 
guttata is a well-studied species across its range in the eastern 
United States and Canada. Despite the attention this species 
has garnered and behavioral accounts described, there have 
apparently been no observed/reported accounts of male combat 
(search: “turtle” and “aggression” OR “clemmys” and “aggression” 
in BioOne, Biological Science Database, and JSTOR yielded no 
results for this species). Here, I report a detailed account of male 
combat in C. guttata and offer access to ca. 6.5 min of video of this 
observation.

On 23 May 2018, I observed two male C. guttata engaged in 
combat in the presence of a female conspecific for ca. 20 min 
in a small pool of open water within a bog complex in Rhode 
Island (locality withheld due to sensitivity of species). Sphagnum 
mosses and sedges (Sphagnum spp. and Carex spp., respectively) 
dominate the site, underlain by thick layers of peat. A small stream 
is braided through the bog complex, creating numerous small (< 
1 m diameter), deeper channels (< 0.5 m depth), the largest of 
which created an open pool ca. 3 m wide and 10 m long where this 
observation occurred.

At ca. 1755 h I was alerted to an area by loud knocking and 
violent thrashing in a pool of water ca. 10 m away from my 
position. Upon reaching the pool, I observed two adult male (both 
ca. 12 cm) C. guttata (sex indicated by long tails, darkly pigmented 
chins, and darkly pigmented irises [Ernst and Lovich 2009. Turtles 
of the United States and Canada. Johns Hopkins University Press, 
Baltimore, Maryland. 840 pp.]) engaged in combat at the surface 
of the water in a shallow pool for ca. 20 minutes (1756–1816 h). 
Although I am uncertain of how long the two males had been 
engaged in combat prior to their detection, neither male appeared 
to have a notable response to my presence, other than the 
occasional fleeting glance in my direction, despite their combat 
activity reaching within 30 cm of my position on the edge of the 

pool. Both individuals were consistently and quickly circling one 
another, keeping the opposing male’s anterior directly in front 
(Fig. 1). Accordingly, all attacks were directed at the forelimbs, 
neck, and head. Both males frequently struck at each other; on 
at least four occasions the attacking male would hold on to the 
opposing male for 2–4 s, using its forelimbs to seemingly tear at 
the opposing male (Fig. 2). I reviewed the footage of the interaction 
numerous times, noting that Male 1 (individual with larger spots) 
appeared to focus activities toward mounting the opposing Male 
2 (individual with smaller spots). Conversely, Male 2 (1 mounting 
attempt, 25 strikes [15 missed strikes, 10 landed strikes]) appeared 
to be more aggressive with attacking/defending against Male 1 (7 
mounting attempts, 20 strikes [16 missed strikes, 4 landed strikes]), 
not only striking more frequently, but also landing more strikes. 
After 5 min into observing the interaction, I noticed a female C. 
guttata at the edge of the pool, ca. 2 m from the combating males. 
The female did not exhibit any reaction to the males, and was 
actively foraging/feeding on what appeared to be insect larvae. I 
continued to observe the males until they eventually disbanded 
at ca. 1816 h, with Male 2 seemingly retreating after a brief pursuit 
by Male 1. Despite the seeming intensity of the attacks, I did not 
observe any obvious wounds on either turtle after they separated. 
This interaction occurred during the breeding season and within 
close proximity to a conspecific female, factors that might have 
played a part in instigating this aggressive interaction.

Although male combat has been reported for other turtle 
species (e.g., Ibáñez et al. 2013. Behav. Ecol. Sociobiol. 67:541–548; 

fig. 1. Male Clemmys guttata engaged in combat (circling).

fig. 2: Male Clemmys guttata engaged in combat (biting).
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Keevil et al. 2017. Can. J. Zool. 95:393–402), this account details 
an in situ observation in C. guttata. Although I was unable to find 
any additional detailed accounts of this behavior in this species, 
I welcome other reports of this behavior and comment from 
those with behavioral expertise to review this account. Video of 
this observation may be viewed at: https://www.youtube.com/
watch?v=Tcg5uNgQjUU&t=7s.

MICHAEL GRAZIANO, Biological Sciences, Mohler-Faria Center 
for Science & Mathematics, Bridgewater State University, Bridgewater, 
Massachusetts 02325, USA; e-mail: mpgraziano@gmail.com.

DERMOCHELYS CORIACEA (Leatherback Sea Turtle). 
NESTING. At ca. 0930 h on 6 June 2008, J. S. Walker located a set of 
Dermochelys coriacea tracks, 203 cm wide, leading from the high 
tide line to the base of the fore-dunes near the 48.8 km marker 
within Padre Island National Seashore (PAIS) on North Padre 
Island, Kenedy County, Texas, USA. Eight eggs were located at 
the nest site, including six eggs (5.7 cm diameter) on the ground 
surface near the nest (two broken) and two in the nest cavity. 
The two eggs found in the nest cavity were deemed viable and 
packed into a polystyrene foam box lined with clean sand and 
transported to the PAIS Incubation Facility for protective care. 
On 14 August 2008, the 70th day of incubation, the eggs were 
examined and considered unviable. Both eggs contained dead 
stage 29 embryos (Miller 1985. In Gans et al. [eds.], Biology of 
Reptilia, pp. 269–328. John Wiley & Sons, Inc., New York, New 
York), with maximum carapace widths measuring 38.2 and 
40.4 cm. Tissue was collected from one embryo for archive at 
the NOAA-Fisheries Marine Turtle Genetics Laboratory in La 
Jolla, California. In the United States, D. coriacea primarily nest 
along the Atlantic Coast of Florida, and less frequently along 
the East Coast in Georgia, Maryland, North Carolina, and South 
Carolina (Rabon et al. 2003 Mar. Turt. News. 101:4–8). In the 
Gulf of Mexico, nesting has been documented on the Florida 
Gulf Coast (LeBuff 1990. The Loggerhead Turtle in the Eastern 
Gulf of Mexico. Caretta Research Incorporated, Sanibel, Florida. 
236 pp.) and Gulf Coast of Mexico in Tamaulipas, Veracruz, 
and Yucatan (Marquez 2004. In Caso et al. [eds.], Diagnostico 
Ambiental del Golfo de México, pp. 173–197. Instituto Nacional 
de Ecología, México City, México, D.F.). This is the first record of 
D. coriacea nesting activity in Texas since the 1920s and 1930s; 
all prior records were at Little and Big Shell Beaches on North 
Padre Island, 7.0–32.7 km N of the new record (Hildebrand 1963. 
Ciencia 22:105–112). PAIS staff conducted all nest detection and 
protection activities under Texas Parks and Wildlife Department 
Scientific Permit SPR-0190-122 and U.S. Fish and Wildlife Permit 
TE-840727.

DONNA J. SHAVER (e-mail: donna_shaver@nps.gov), HILARY R. 
FRANDSEN, and JENNIFER SHELBY WALKER, Padre Island National 
Seashore, 20300 Park Road 22, Corpus Christi, Texas 78418, USA.

ERETMOCHELYS IMBRICATA (Hawksbill Sea Turtle). EGG 
PREDATION. We found three clutches of Eretmochelys imbricata 
that appear to have been partially predated by amphisbaenians of 
the recently described species Amphisbaena littoralis (Roberto et 
al. 2014. Zootaxa 3753:167–176). Our observations were made at 
three marine coastal sites with sand dune formations, located in 
the municipality of Touros, state of Rio Grande do Norte, Brazil: 
Praia de Monte Alegre (Clutch 1: 5.11942°S, 35.61384°W, 0 m elev.); 
Praia de Cajueiro (Clutch 2: 5.15516°S, 35.5062°W, 1 m elev.); Praia 
de São José (Clutch 3: 5.13682°S, 35.56441°W, 4 m elev.). Each of 
the three nests had been invaded by a single A. littoralis, which 

entered the nests using their own tunnel system; average depth 
at the point of predation was about 40 cm. Noted predation 
rates (predated eggs/total eggs per clutch) in the three nests was 
2/132, 35/145, and 10/137. The eggs within each clutch that were 
not eaten by A. littoralis had apparently hatched successfully, 
based on eggshell counts. Our interpretation that these were 
predation events is based on direct observation of individual 
amphibisbaenians removing egg contents (Fig. 1). It is possible 
that these eggs contained non-living embryos or were infertile, 
and thus this might be a case of scavenging. 

Very few specimens of A. littoralis have been collected, and 
the species was restricted to Rio Grande do Norte by Costa and 
Bérnils (2018. Herpetol. Brasileira 7:11–57). It has been found 
in soft sand environments, in areas that have direct marine 
influence, especially in dune formations (Roberto et al., op. cit.). 
The amphisbaenian specimens were collected and preserved in 
Coleção Herpetológica e Paleoherpetológica da UFRPE (CHP-
UFRPE/LEHP 6000). 

MANOEL LUIZ DO NASCIMENTO, OZIMAN BARBOSA DA SILVA, 
ERIVALDO GOMES DA SILVA, Integrante da NUMAR, ONG Núcleo de 
Meio Ambiente Renovável, Touros, Rio Grande do Norte, Brazil; LEONARDO 
PESSOA CABUS OITAVEN, Laboratório de Estudos Herpetológicos e 
Paleoherpetológicos, Departamento de Biologia, Universidade Federal Rural 
de Pernambuco, Programa de Pós-graduação em Ecologia-UFRPE, Recife, 
Pernambuco, Brazil; GERALDO JORGE BARBOSA DE MOURA, Laboratório 
de Estudos Herpetológicos e Paleoherpetológicos, Departamento de 
Biologia, Universidade Federal Rural de Pernambuco, Programa de Pós-
graduação em Ecologia-UFRPE, Programa de Pós-graduação em Ciência 
Animal Tropical-UFRPE, Recife, Pernambuco, Brazil (e-mail: geraldojbm@
yahoo.com.br).

ERETMOCHELYS IMBRICATA (Hawksbill Sea Turtle). 
NESTING. On 14 June 1998 at ca. 0900 h, C. Rubio located a set 
of Eretmochelys imbricata tracks leading from the high tide line 
to the base of the fore-dunes near the 95.3 km marker within the 
Padre Island National Seashore (PAIS), Willacy County, Texas, 
USA. This represents the first record of E. imbricata nesting 
and depositing eggs in Texas. One hundred and forty eggs were 
located and packed into two polystyrene foam boxes lined with 
clean sand, and transported to the PAIS Incubation Facility 
for protective care. The hatch success of this clutch of eggs was 
95.7%. From 9–13 August 1998, 134 hatchlings were measured and 
weighed before release. Hatchlings had a mean length of 46.0 mm 
± 1.1 SE (range: 42.1–48.7 mm) and mean weight of 20.5 g ± 0.9 
SE (range: 15.4–22.4 g). One hundred and thirty-three hatchlings 
were released at PAIS. One hatchling was too weak for release and 
was sent to University of Texas Marine Science Institute (UTMSI) 

fig. 1. Amphisbaena littoralis foraging in nests and predating eggs 
of Eretmochelys imbricata in Praia de Monte Alegre, Municipality of 
Touros, Rio Grande do Norte, northeastern Brazil.
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Amos Rehabilitation Keep (formerly Animal Rehabilitation Keep) 
for rehabilitation. On 3 August 1999, the turtle was PIT tagged 
and released at the University of Texas Pier on Mustang Island, 
Texas. The largest nesting populations of E. imbricata in the 
western Atlantic are found in Mexico (Spotilla 2004. Sea Turtles: 
a Complete Guide to Their Biology, Behavior, and Conservation. 
Johns Hopkins University Press, Baltimore, Maryland. 250 pp.). 
PAIS staff conducted all activities under Texas Parks and Wildlife 
Department Scientific Permit SPR-0190-122 and U.S. Fish and 
Wildlife Service Endangered Species Permit TE-840727.

DONNA J. SHAVER (e-mail: donna_shaver@nps.gov) and HILARY R. 
FRANDSEN, Padre Island National Seashore, 20300 Park Road 22, Corpus 
Christi, Texas 78418, USA.

GOPHERUS AGASSIZII (Agassiz’s Desert Tortoise). PREDATION. 
Throughout the Mojave and Colorado deserts, the federally 
threatened Gopherus agassizii has experienced a continuing 
and rapid decline across most of its geographic range (U.S. Fish 
and Wildlife Service [USFWS]. 1994. Desert Tortoise (Mojave 
population) Recovery Plan, Portland, Oregon; Allison and 
McLuckie 2018. Herpetol. Conserv. Biol. 13:433–452). One threat 
is from predators subsidized by human sources of food, water, 
perches, and nest sites. The Common Raven (Corvus corax) is 
one such predator and is well known for its negative effects on G. 
agassizii juveniles and for hyperpredation (e.g., Campbell 1983. 
Desert Tortoise Council Symp. Proc. 1983:80–88; Kristan and 
Boarman 2003. Ecology 84:2432–2443.) 

The first evidence of predation by Red-tailed Hawks (Buteo 
jamaicensis) surfaced in spring of 2015 when the U.S. government 
funded a survey of Common Ravens in the Chemehuevi critical 
habitat in the Colorado Desert, San Bernardino County, California. 
The objectives were to locate active nests and perches of Common 
Ravens identifiable from roads with a spotting scope. Active raven 
nests were then regularly monitored to inspect for evidence of 
predation on G. agassizii. Pellets were collected weekly at all active 
raven nests. Pellet collection at inactive nest sites or those occupied 
by other species was opportunistic, and typically occurred only 
during the initial visit to nests. All pellets were inspected for 
the presence of G. agassizii scutes and bones. Forty-eight active 
nests of Red-tailed Hawks were observed and 79% (38/48) were 
located on steel and wood transmission line structures. Eighty-
seven pellets were found and collected at 22 active nests. Three 
additional recent pellets were collected below inactive nests used 
as perches. Of the 90 hawk pellets collected, 4.4% (4/90) contained 
scutes of juvenile G. agassizii. Each such pellet was fresh and 
contained from one to several scutes (Fig. 1). Each scute consisted 
of the areola and 1 to 2 growth rings. The pellets were ca. 5.1 x 
3.8 cm, contained no bones, and were consistent with published 
descriptions of Red-tailed Hawk pellets (Errington 1930. Condor 
32:292–296; Fitch et al. 1946. Condor 48:205–237). All pellets 
were found between 17 and 21 March 2015 in upper Ward Valley 
within Chemehuevi critical habitat. All three sites with scutes in 
pellets were located beneath steel transmission line towers with 
an associated dirt access road (Water Road). It is unlikely that the 
pellets were from a single hawk, because the sites extended along 
a 41.6-km stretch of transmission lines and towers. 

This is the first report of predation by Red-tailed Hawks on G. 
agassizii, although one record exists of a Red-tailed Hawk preying 
on a yearling Gopher Tortoise, G. polyphemus (Fitzpatrick and 
Woolfenden 1978. Florida Field Nat. 6:49). Red-tailed Hawks are 
generalists among hawk species, feeding on rodents, rabbits, 
hares, quail, snakes, lizards, and amphibians (Preston and Beane 

2009. In Poole [ed.], The Birds of North America. Cornell Lab of 
Ornithology, Ithaca, New York. https://doi.org/10.2173/bna.53.52. 
Accessed 3 Mar 2019). 

Our records are important because corridors with electric 
transmission lines and towers are common in habitats occupied 
by G. agassizii and are an important feature in this critical habitat 
in the Colorado Desert, as well as in other critical habitats in the 
Mojave Desert (USFWS 2010. Mojave population of the Desert 
Tortoise [Gopherus agassizii]. 5-Year Review: Summary and 
Evaluation. Reno, Nevada. 121 pp.) The towers have allowed Red-
tailed Hawks to occupy and concentrate activity in areas with few 
natural perches and nest sites (Knight and Kawashima 1993. J. 
Wildl. Manag. 57:266–271). In sagebrush scrub (Artemisia spp.) 
habitat in the Great Basin Desert, electric transmission towers 
were the second most common places (26.7%) for Red-tailed 
Hawks to place their nests (Coates et al. 2014. Condor: Ornith. 
Appl. 116:341–356). Based on these observations, Red-tailed 
Hawks can be added to the list of subsidized predators and one of 
many causes of death for G. agassizii. 

This study was supported by the National Fish and Wildlife 
Foundation and the Renewable Energy Action Team consisting 
of representatives from the USFWS, U.S. Bureau of Land 
Management, California Department of Fish and Wildlife, and 
California Energy Commission. Field assistance was provided by 
A. Spenceley.

KEMP ANDERSON, 324 15th Street, B, Seal Beach, California 90740, USA 
(e-mail: kemp.anderson@hotmail.com); KRISTIN H. BERRY, U.S. Geological 
Survey, 21803 Cactus Avenue, Suite F, Riverside, California 92518, USA 
(e-mail: kristin_berry@usgs.gov).

GOPHERUS POLYPHEMUS (Gopher Tortoise). DEFORMITY. 
Gopher Tortoises occur in upland and dune habitats in the 
southeastern United States. These tortoises typically range from 
31–39 cm straight-line carapace length (SCL), and show sexual 
dimorphism at adult sizes, with males exhibiting extended gular 
scutes and a curved plastron, used for combat and courtship 
purposes (Ernst and Lovich 2009. Turtles of the United States 
and Canada, 2nd Ed. Johns Hopkins University Press, Baltimore, 

fig. 1. Several scutes of a juvenile Gopherus agassizii in a pellet of a 
Red-tailed Hawk (Buteo jamaicensis) found beneath a transmission 
line tower along Water Road in Chemehuevi Valley, San Bernardino 
County, California, USA.
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Maryland. 827 pp.). Typically, male Gopherus have relatively 
uniform shell width, though males in some populations of the 
neotropical tortoise Chelonoidis carbonarius exhibit bilateral 
shell constriction as a sexually dimorphic character (Pritchard 
and Trebbau 1984. The Turtles of Venezuela. Society for the Study 
of Amphibians and Reptiles, Oxford, Ohio. vii + 403 pp.). Here 
we describe a male G. polyphemus that exhibited a similar shell 
constriction in southwest Florida. 

A male G. polyphemus (SCL 27 cm) from Sanibel Island was 
brought into the Clinic for the Rehabilitation of Wildlife on 17 
October 2018 with a fish hook injury. Upon examination, clinic 

staff noticed an abnormal lateral constriction of the carapace, 
bridge, and plastron (Fig. 1). Radiographs show a symmetrical 
lateral curve of all aspects of the shell (Fig. 2), suggesting 
a form reminiscent of a male C. carbonarius. Radiographs 
and visual examination did not reveal any signs of former 
or current entrapment injury leading to this deformity, but 
similar constrictive deformities due to entrapment have been 
observed in aquatic species (Odum 1985. Herpetol. Rev. 16:113; 
McLeod 1994. Herpetol. Rev. 25:116–117) and cannot be ruled 
out as a cause. However, given the size and overall health of 
the individual, we hypothesize that this is a developmental 
deformity. Presumably, long-term entrapment in debris would 
not have allowed this individual to reach adult size, given the 
decreased mobility from such from such an impediment.

JORDAN DONINI, Department of Pure and Applied Sciences, Florida 
Southwestern State College, 7505 Grand Lely Drive, Naples, Florida 34113, 
USA (e-mail: Jtdonini@fsw.edu); MISSY FOX, BREANNA FRANKEL, 
YVETTE CARRASCO, MALKA SPEKTOR, KYLE ABBOTT, ROBIN BAST, 
and HEATHER W. BARRON, Clinic for the Rehabilitation of Wildlife, 
Sanibel, Florida 33957, USA.

GOPHERUS POLYPHEMUS (Gopher Tortoise). SIZE. The 
current record-sized Gopherus polyphemus was documented in 
March 2016 in Hendry County, Florida, USA, during a relocation 
project permitted by the Florida Fish and Wildlife Conservation 
Commission (FFWCC). The straight-line carapace length of 
the tortoise was 42.5 cm and it weighed 14.50 kg. (Mrykalo et 
al. 2016. Herpetol. Rev. 284:285). Here we describe a larger 
G. polyphemus captured at Koreshan State Park in Estero, Lee 
County, Florida (26.432741°N, 81.816363°W; WGS 1984) and 
admitted to the Clinic for the Rehabilitation of Wildlife (CROW) 
on Sanibel Island, Lee County, Florida at 1250 h on 25 November 
2018. Based on having a concave plastron, we identified it as a 
male (Fig. 1). The straight-line carapace length, measured using 
Haglof Mantax 50-cm calipers (Fig. 2), was 44 cm and the curved 
carapace length, measured using an Eboot 1.5 m measuring 
tape, was 54.5 cm. The weight, recorded using a Fairbanks Scales 
Model FB350 digital scale, was 15.27 kg. Unfortunately, this G. 
polyphemus was found to be in renal failure and was humanely 
euthanized. The specimen has been donated by Koreshan State 
Park to the Florida Museum of Natural History (UF 187051). 
The specimen was salvaged and deposited through permits 
obtained by the Florida Park Service and Florida Museum of 

fig. 1. Gopherus polyphemus exhibiting lateral constriction of the 
carapace.

fig. 2. Dorso-ventral radiograph showing symmetrical lateral 
constriction and embedded fish hook.

fig. 1. Plastron of record-size Gopherus polyphemus from Lee County, 
Florida, USA. 
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Natural History from FFWCC (LSSC-12-00095C and LSSC-12-
00016B).

BRIAN BOHLMAN (e-mail: bbohlman@crowclinic.org), HEATHER 
BARRON, and SHELLI ALBRIGHT, Clinic for the Rehabilitation of Wildlife 
(CROW), 3883 Sanibel Captiva Rd, Sanibel, Florida 33957, USA; KAREN 
ROGERS, Florida Department of Environmental Protection, Division of 
Recreation and Parks, District 4 Administration, 1843 South Tamiami Trail, 
Osprey, Florida, 34229, USA (e-mail: karen.m.rogers@floridadep.gov). 

GRAPTEMYS FLAVIMACULATA (Yellow-blotched Sawback), 
GRAPTEMYS GEOGRAPHICA (Northern Map Turtle), and 
GRAPTEMYS GIBBONSI (Pascagoula Map Turtle). KYPHOSIS. 
Twenty-seven species in the family Emydidae are known to 
exhibit kyphosis, an outward curvature of the vertebral column 
resulting (in turtles) in a vertically humped, often shortened 
upper carapace (JBI, unpubl. data). Within the genus Graptemys, 
kyphosis is known to occur in G. oculifera (Selman and Jones 
2012. Chelon. Conserv. Biol. 11:259–261), G. ouachitensis 
(Carpenter 1958. Herpetologica 14:116), and G. sabinensis 
(Louque et al. 2015. Herpetol. Rev. 46:81). Bennett and Litzgus 
(2014. J. Herpetol. 48:262–266) noted kyphosis in a juvenile and 
kyphoscoliosis in an adult female G. geographica from Ontario, 
Canada. The frequency of occurrence in emydid populations is 
low, ranging from 1 of > 500 Glyptemys insculpta (Harding and 
Bloomer 1979. Bull. New York Herpetol. Soc. 15:9-26) to 4 of 
3830 G. oculifera (Selman and Jones 2012, op. cit.). Some reports 
of kyphosis are based on a single individual from one location 
(e.g., Clemmys guttata [Ernst 1976. J. Herpetol. 10:25–33]; 
Trachemys dorbignyi [Bujes 2009. Herpetol. Rev. 40:437–438]; T. 
gaigeae [Stuart and Painter 2008. Herpetol. Rev. 39:218–219]), 
whereas several locations are known for Chrysemys picta and T. 
scripta (JBI, unpubl. data). We demonstrate here that kyphosis is 
widespread in several populations across the broad geographic 
range of G. geographica and also present data on its incidence 
in two species endemic to the Pascagoula River drainage, G. 
flavimaculata and G. gibbonsi.

In October 2018, PVL observed 90 G. geographica in western 
Virginia at sites on the Clinch, North Fork of the Holston, and 
Middle Fork of the Holston rivers in Russell and Smyth counties. 
At one site on the Clinch River (36.8935°N, 82.2882°W; WGS 84), 
a juvenile female exhibited moderate kyphosis with an upward 

hump on the anterior portion of the dome of the carapace (Fig. 
1A). During a mark-recapture study conducted by PVL on G. 
geographica at Presque Isle State Park (42.1602°N, 80.0914°W; WGS 
84), an adult male captured on 8 September 2006 was noted to 
exhibit kyphosis, the only such observation out of 1724 individual 
turtles captured between 1999 and 2017 (PVL, unpubl. data). On 23 
May 2016, KB observed seven G. geographica in Michigan’s lower 
peninsula at a site on the Platte River in Benzie County (44.7154°N, 
86.1268°W; WGS 84), one of which was a strongly kyphotic adult 
female (Fig. 1B). On 29 July 2013 at another long-term (1979-
2017) study site in Dewart Lake, Kosciusko County, Indiana 
(41.3633°N, 85.7600°W; WGS 84), JBI captured one kyphotic 
map turtle among 824 total captures, a juvenile in its first year of 
growth (40 mm plastron length [PL], Fig. 1C). Trapping conducted 
by WS, PVL, and GJB at several sites throughout the Pascagoula 
River drainage between 2005 and 2016 resulted in the capture of 
1013 G. flavimaculata and 344 G. gibbonsi, with one individual of 
each exhibiting kyphosis (Fig. 1D, 1E). The G. flavimaculata was 
an adult male (PL 86 mm) captured at in the Pascagoula River, 
Jackson County, Mississippi (30.5188°N, 88.6081°W; WGS 84). The 
G. gibbonsi was a juvenile female (PL 115 mm) captured in the Leaf 
River, Forrest County, Mississippi (31.3682°N, 89.2766°W; WGS 84). 
We suggest that publication of additional observations of kyphotic 
turtles, along with information on frequency of capture, sex, and 
size, would be helpful in our understanding of how widespread 
this deformity is in freshwater turtle populations and when it 
appears during ontogeny.

fig. 2. Clinic for the Rehabilitation of Wildlife (CROW) staff member 
measuring the straight-line carapace length of record-size Gopherus 
polyphemus from Lee County, Florida, USA.

fig. 1. Kyphotic individuals of Graptemys: (A) juvenile female G. 
geographica (upper left) on the Clinch River, Russell County, Virginia 
(PHOTO BY PVL); (B) adult female G. geographica (middle) on the 
Platte River, Benzie County, Michigan (PHOTO BY KB); (C) first-year 
G. geographica (right) captured at Dewart Lake, Kosciusko County, 
Indiana, compared with a first-year individual with typical carapace 
shape (PHOTO BY JBI); (D) subadult male G. flavimaculata captured 
on the Pascagoula River, Jackson County, Mississippi (PHOTO BY 
GJB); (E) subadult female G. gibbonsi captured on the Leaf River, 
Forrest County, Mississippi (PHOTO BY GJB).
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GRAPTEMYS OCULIFERA (Ringed Sawback). ABNORMAL 
CARAPACE SCUTELLATION. Graptemys oculifera is an emydid 
turtle endemic to the Pearl River system of Mississippi and eastern 
Louisiana, USA. The species readily nests on sandbars (Jones 
2006. Chelon. Conserv. Biol. 5:195–209), and adults are most 
commonly observed basking aerially on deadwood structures 
on the river (Jones and Selman 2009. Conservation and Biology 
of Freshwater Turtles and Tortoises: a Compilation Project of 
the IUCN/SSC Tortoise and Freshwater Specialist Group. No. 5). 
Four cases of kyphosis were previously reported for G. oculifera 
(Selman and Jones 2012. Chelon. Conserv. Biol. 11:259–261), but 
other developmental abnormalities are little known in the species. 
Herein, I report on a male G. oculifera with dramatically abnormal 
scutellation of the carapace.

On 9 May 2006, I captured a male G. oculifera on the Pearl River 
in Marion County, Mississippi, USA. Upon initial examination, 
the male had an unusually large number of carapacial scutes 
including 8 vertebral scutes (normal condition: 5), 5 left costal 
scutes (normal: 4), and 7 right costal scutes (normal: 4; Fig. 1A). 
Because of the abnormally large number of scales on the right 
side, some of the characteristic “rings” on the costal scutes were 
incomplete (R1, R4, R5). Also, the diagnostic vertebral spines of 
males were less prominent in profile than what is typical for males 
of the species (Fig. 1B). Even though the vertebrals and costals 
were abnormally numbered, both the right and left marginal 
scutes were typically arranged (N = 12 per side).

Several authors have suggested potential developmental 
mechanisms for these types of scute deformities; one suggestion 
is that these may result from unusually high nest temperatures 
during incubation (Telemeco et al. 2013. Int. Zool. 8:197–208). 
Other ideas include lower genetic diversity and inbreeding 
(Velo-Antón et al. 2011. PLoS ONE 6:e18714), and/or exposure 
to environmental contaminants (Nagle et al. 2018. J. Herpetol. 

52:59–66). It is unclear which (if any) of these mechanisms may 
have impacted this described individual during development. 
Nonetheless, the male’s plastron length (PL midline: 8.8 cm) and 
mass (110 g) were above the mean size for adult males at the site 
(mean midline PL: 7.8 cm; mean mass: 97 g; Selman and Jones 
2017. J. Herpetol. 51:27–36). Because the individual was an adult 
and had achieved a larger than average size for the site, it does 
not appear that these scute anomalies were a hindrance to this 
individual in either final body size or survivorship.

WILL SELMAN, Biology Department, Millsaps College, 1701 North State 
St., Jackson, Mississippi 39210, USA (e-mail: will.selman@millsaps.edu).

KINOSTERNON HIRTIPES (Mexican Rough-footed Mud Turtle). 
JUVENILE HABITATS. The life history of Kinosternon hirtipes is 
poorly known, and little information on reproductive biology, 
including nesting behavior and juvenile habitats, is available. 
The terrestrial movements of aquatic turtles are influenced by 
rainfall patterns and distances between microhabitats (Gibbons 
2003. Wetlands 23:630–635). Overland movements of K. hirtipes 
are particularly hazardous, since it occurs in arid and semi-arid 
landscapes where wetland habitats have largely been lost or 
altered by agriculture, highways, and urbanization. Kinosternon 
hirtipes has been reported to inhabit permanent waters (Iverson 
1981. Tulane Stud. Zool. Bot. 23:1–74; Smith et al. 2018. Herpetol. 
Rev. 49:109–110). However, I have observed K. hirtipes in 
several temporary wetlands in the Mexican highlands (states of 
Aguascalientes, Guanajuato, Jalisco, Michoacán, Querétaro, and 
Zacatecas) of various ages and sizes, including hatchlings and 
juveniles (Fig. 1). I did not collect any specimens of K. hirtipes 
because the species is considered threatened and of conservation 
concern, but identification was confirmed in the field following 
Dixon and Lemos-Espinal (2010. Anfibios y Reptiles del Estado de 
Querétaro, México. Texas A & M University Press, College Station. 
428 pp.) and is supported by photographs taken from July–
December 2015–2018.

The Mexican highland wetlands where I observed K. hirtipes 
are characterized by ephemeral hydrology with long dry periods 
and a wet season ranging from June to October, coinciding with 
the turtle’s reproductive period (summer rainy season). They are 
geographically isolated units, without hydrological connections, 
and are completely surrounded by uplands at the local scale 
(Magalhães and Martínez 2018. Bot. Sci. 96:138–156). In western 
Texas (USA) populations, female K. hirtipes deposit eggs during 
June and July and neonates emerge during July and August (Smith 
et al. 2018. Herpetol. Rev. 49:109–110); this is similar to the pattern 
reported from a population in Mexico (Platt et al. 2016 Acta 
Herpetol. 11:221–225). 

fig. 1. Juvenile and hatchling Kinosternon hirtipes in temporary 
wetlands in (A) Aguascalientes, and (B) Querétaro. 

fig. 1. Dorsal (A) and lateral (B) photographs of a male Graptemys 
oculifera with abnormal scute patterning from Marion County, 
Mississippi, USA.
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Based on the observations reported here, K. hirtipes can 
occupy temporary wetlands in the Mexican highlands, and these 
wetlands can play a role in K. hirtipes reproduction, acting as 
favorable habitat for early life stages. It is possible that K. hirtipes 
could act as a landscape connector between temporary and 
permanent wetlands, perhaps serving as a dispersion vector for 
certain aquatic species. This information, coupled with future 
observations and field experiments on K. hirtipes behavior and 
habitats, can inform conservation practices to preserve this 
species and its wetland ecosystems. 

TATIANA LOBATO DE MAGALHÃES, Faculty of Natural Sciences, 
Autonomous University of Queretaro, Querétaro 76230, Mexico; e-mail: 
tatilobato@gmail.com.

LEPIDOCHELYS KEMPII (Kemp’s Ridley Sea Turtle). NESTING. 
On 12 July 2018, members of the general public observed an 
adult sea turtle exiting the Atlantic Ocean along West Beach on 
the Rockaway Peninsula within Gateway National Recreation 
Area (GATE), Queens County, New York, USA, crawling towards 
the dunes, and excavating a nest chamber. Egg deposition was 
not observed, and there was not a biologist on scene to verify 
the species of the nesting turtle. However, the species was later 
identified by examination of photographs taken by the citizens 
that observed the turtle. GATE National Park Service (NPS) staff 
protected the estimated nest location with a wire cage enclosure, 
string fencing, and signage, and trail cameras were installed at 
the site. Biologists from Padre Island National Seashore, Gulf 
Island National Seashore, Long Island United States Fish and 
Wildlife Service (USFWS) Field Office, New York State Department 
of Environmental Conservation (NYSDEC), and the Riverhead 
Foundation for Marine Research and Preservation (RFMRP) 
provided technical expertise and/or equipment for monitoring 
and protection of the nest and hatchlings. On 10 September 2018, 
the 60th day of in situ incubation, GATE NPS staff documented that 
the nest had been inundated by higher than normal spring tides 
and northeast winds. Due to the threat of continued high tides 
produced by Hurricane Florence, the nest was excavated by GATE 
NPS staff to recover any viable eggs or embryos, and to release any 
hatchlings. Of 116 deposited eggs, 110 viable eggs were recovered 
and incubated in polystyrene foam boxes filled with clean sand. 
From 25–28 September 2018, 96 hatchlings that emerged from 
these eggs were released at the West Beach nest site. Species 
was confirmed again by examination of hatchlings. Unhatched 
eggs were collected for ongoing genetic and temperature-
dependent sex determination studies. This is the first record of 
Lepidochelys kempii nesting and depositing eggs in New York, 
USA. Lepidochelys kempii nest primarily along the western Gulf 
of Mexico coast (Shaver et al. 2017. PLoS ONE 3:e0174248). Prior 
to this record, the northernmost L. kempii nest was documented 
in Virginia, USA (Wright 2015. Currents Fall:66–70). GATE NPS 
staff conducted all activities under a letter of permission from 
USFWS, and with authority invested by the Endangered Species 
Act (50 CFR 17.21 Subpart C-Endangered Wildlife-17.21 [c][3][i] of 
Section 7 of the Endangered Species Act (87 Stat. 884, as amended; 
16 U.S.C. 1531et seq.).

PATRICIA RAFFERTY, Gateway National Recreation Area, 210 New York 
Avenue, Staten Island, New York 10305, USA; DONNA J. SHAVER (e-mail: 
donna_shaver@nps.gov) and HILARY R. FRANDSEN, Padre Island National 
Seashore, 20300 Park Road 22, Corpus Christi, Texas 78418, USA; MAXINE 
MONTELLO, Riverhead Foundation for Marine Research and Preservation, 
467 East Main Street, Riverhead, New York 11901, USA.

PSEUDEMYS GORZUGI (Rio Grande Cooter). RESOLUTION 
OF PROLAPSE. During a multi-year capture-mark-recapture 
study of Pseudemys gorzugi on the Devil’s River, Val Verde 
County, Texas, USA, a male with a penile prolapse was observed 
on 3 August 2015 and subsequently on 6 May 2016. Over this 
nine-month period, the individual endured a prolapsed 
condition, with a marginal decrease (2.5%) in body weight 
(Sirsi et al. 2017. Herpetol. Rev. 48:180). The individual was 
recaptured 26 months later on 25 July 2018. The extent of 
swelling and discoloration of prolapsed tissue appeared 
to have decreased while the amount of necrotic tissue had 
stabilized over this duration (Fig. 1). The decrease in weight 
(760 g) observed from the first capture of the individual (790 
g) was 3.8%, suggesting that the prolapse had little negative 
impact on excretory function and overall health of the turtle. 
This is an expected observation as the chelonian phallus is 
not involved in urination (Nisbet et al. 2011. Kafkas Univ. Vet. 
Fak. Derg. 17:151–153). Furthermore, while measuring and 
weighing the turtle, a spontaneous retraction of the prolapsed 
tissue was observed (Fig. 2). Spontaneous resolution of minor 
cloacal prolapses has been observed in amphibians (Philott 
and Young 2009. Dis. Aquat. Org. 86:77–80); this report might 
be the first to describe an instance of spontaneous recovery 

fig. 1. A male Pseudemys gorzugi recaptured in the Devil’s River, Val 
Verde County, Texas on 25 July 2018 demonstrating a penile prolapse. 
Prolapsed tissue shows some necrotic tissue as indicated by the 
black patches. 
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from this idiopathic condition in a wild chelonian. This 
report demonstrates the value of multi-year capture-mark-
recapture studies in generating information on the natural 
history of disease in marked individuals. Such research may 
aid in monitoring factors that could affect the status of at-risk 
populations. All work was conducted under a Scientific Permit 
for Research [SPR-0102-191] issued to MRJF by the Texas Parks 
and Wildlife Department.

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

PSEUDEMYS PENINSULARIS (Peninsula Cooter). MOVEMENT. 
Pseudemys peninsularis, and species of Pseudemys in general, 
have been among the least-studied turtles in North America 
(Lovich and Ennen 2013. Amphibia-Reptilia 34:11–23). A few 
studies have attempted to document movement for this species 
and other Pseudemys. Marchand (1945. Copeia 1945:75–77) 
reported that the largest distance traveled by an individual P. 
peninsularis recaptured once over a two-year period was 274.5 m 
(in seven days) and an individual that was recaptured three times 
in this two-year period covered 366 m total, but only 206 m total 
distance from original point of capture. Mean linear distance 

traveled over a three-year period was reported for female P. 
peninsularis as 235.8 m and 241.5 m for males; with six males 
moving more than 1 km, but no females moved more than 1 km 
(Bancroft et al. 1983. Misc. Pap. A-83-5. Army Eng. Waterw. Exp. 
Stn.). In addition, a home range study carried out at Rock Springs 
Run State Preserve (Florida) noted that P. peninsularis had not 
moved more than 840 m within the spring run during the three-
year duration of his project (Kramer 1995. Copeia 1995:883–890). 

Recently, larger distances have been recorded in related 
species in Florida. A female P. suwanniensis was noted to have 
moved 1.5 km in one day and a male individual moved 5.9 km in 
seven days along the Santa Fe River (Kornilev et al. 2010. Chelon. 
Conserv. Biol. 9:196–204). Another female P. suwanniensis 
captured within the Santa Fe River traveled 130 km (downstream) 
in a little over 26 months and traveled another 130 km (upstream) 
to the original area of capture in just under 24 months; totaling 
260 km round trip (Johnston et al. 2017. Herpetol. Rev. 48:623–
624.). Pseudemys nelsoni (all male) also within the Santa Fe River, 
were reported traveling distances of 13.5 km (2.5 years), 27.8 km 
(6 years, 10 months) and 58.2 km (8 years, 10 months; Johnston 
et al. 2018. Herpetol. Rev. 49:732–733).

On 26 July 2018, an adult female P. peninsularis (311 mm 
straight carapace length, 278 mm straight plastron length) 
was captured by hand during a population survey at Wekiwa 
Springs State Park (WSSP; Munscher, unpubl. data). She was 
outfitted with a radio transmitter and released the same day at 
WSSP (28.71265°N, 81.4596°W; WGS 84). On 4 August 2018 (nine 
days later) this individual was located 15 km downstream in 
the Wekiwa River (28.814083°N, 81.419217°W). Three months 
later, on 10 November 2018, she had traveled upstream 4 km 
(28.78328°N, 81.41509°W). On 6 January 2019, she had traveled 
4 km back downstream for a total movement of 23 km in a span 
of 5 months.

This observation is thought to be the greatest recorded 
movement to date for this species. Comparable females captured 
in the survey have only moved distances between 1.6–5.5 km. 
At this time, the reasons for such movement are unknown. We 
believe her resident area is at the location we radio located her, 15 
km from original capture, because she had not been previously 
captured in the 20-year history of the study.

TABITHA HOOTMAN (e-mail: thootma@jacksonville.edu) and JOHN 
J. ENZ, Department of Biology & Marine Science, Jacksonville University, 
Jacksonville, Florida 32211, USA (e-mail: jenz@ju.edu); ERIC MUNSCHER, 
SWCA Environmental Consultants, Natural Resource Department, 
Houston, Texas 77040, USA (e-mail: emunscher@swca.com); ELIZABETH 
M. WALTON, University of South Florida, School of Geosciences, 4202 E. 
Fowler Avenue, Tampa, Florida 33620, USA (e-mail: emwalton@usf.edu); 
ANDREW D. WALDE, Walde Research & Environmental Consulting, 8000 
San Gregorio Road, Atascadero, California 93422, USA (e-mail: awalde@
hotmail.com); J. BRIAN HAUGE, Peninsula College, Department of 
Biology, 1502 East Lauridsen Boulevard, Port Angeles, Washington 98362, 
USA (e-mail: bhauge@pencol.edu); LANCE PADEN, 1677 Highway 56, 
Wilsonville, Alabama 35186, USA (e-mail: lance.paden89@gmail.com). 

PSEUDEMYS PENINSULIARIS (Peninsular Cooter) and 
PSEUDEMYS NELSONI (Florida Red-bellied Cooter). DIET. 
River cooter species including Pseudemys peninsularis and the 
P. nelsoni are primarily herbivorous. These species have been 
documented eating a wide variety of largely aquatic vascular 
plant species (Ernst and Lovich 2009. Turtles of the United States 
and Canada, 2nd ed. Johns Hopkins University Press, Baltimore, 
Maryland. 827 pp.; Jackson 2006. In Meylan [ed.], Biology 

fig. 2. An image of the same male Pseudemys gorzugi on 25 July 2018. 
A spontaneous retraction of prolapsed tissue was observed following 
measuring and weighing of the turtle. 
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and Conservation of Florida Turtles, pp. 313–324. Chelonian 
Research Foundation, Lunenburg, Massachusetts; Thomas 
and Jansen 2006. In Meylan [ed.], Biology and Conservation of 
Florida Turtles, pp. 338–347. Chelonian Research Foundation, 
Lunenburg, Massachusetts), including invasive species such as 
Hydrilla (Hydrilla verticillata), Chinese Arrowhead (Sagittaria 
sinensis), and Brazilian Waterweed (Egeria densa; Ernst and 
Lovich 2009, op. cit.; Munscher et al. 2015. Herpetol. Notes 
8:133–140; Adler et al. 2018. Freshw. Sci. 37:397–408). In addition, 
diatoms (Mastogloia sp., Tabelleria sp.), cyanobacteria (Lyngbya 
sp.), filamentous algae (Compsopogon coeruleus, Oedogonium 
sp., and Spirogyra sp.), and aquatic moss (Leptodictyum 
riparium) have also been documented in these species’ diets 
(Ernst and Lovich 2009, op. cit.). 

The following is a description of the first confirmed 
observation of both Pseudemys species (P. peninsularis and P. 
nelsoni) consuming the berries of Dahoon Holly (Ilex cassine) 
and Virginia Creeper (Parthenocissus quinquefolia). This 
observation was made during a sampling session for a long-term 
turtle assemblage monitoring survey conducted by the Turtle 
Survival Alliance-North American Freshwater Turtle Research 
Group (TSA-NAFTRG) at Kelly Park (Rock Springs) in Apopka, 
Florida, USA (28.756130°N, 81.498738°W; WGS 84; 157 m elev.), 
17–18 November 2018. This site harbors robust populations of 
both species of Pseudemys (EM, unpubl. data). Kelly Park and 
its sister spring, Wekiwa Springs State Park, have been sampled 
biyearly in tandem since 2016. Wekiwa Springs State Park has 
been sampled biyearly since 1999. Turtles are hand captured 
by multiple divers (typically ranging from 5–20) during these 
sampling sessions. A total of 67 P. nelsoni and 38 P. peninsularis 
were captured during this fall session. Once turtles are captured 
they are sequestered in large clear plastic bins and taken to our 
processing station. During the processing (marking, measuring, 
and outfitting of tracking equipment) volunteers noticed that in 
each of the 15 clear plastic bins used to keep the turtles separate, 
that the turtles’ urine was bright reddish purple in color and 
had a heavy aromatic grape/berry scent. Upon this observation, 
divers were sent back into the water to try and locate what the 
turtles might be eating. An abundance of two different berries 
were found in the water. The berries were identified as Dahoon 
Holly and Virginia Creeper. In addition to the urine showing this 
bright reddish purple color, several turtle bins did also contain 
feces that had visible berry remnants.

Dahoon Holly fruits are known to be an important source 
of food for birds and mammals (Gilman and Watson 1993. U.S. 
Forest Service Fact Sheet ST-299). Virginia Creeper, a member 
of the grape family, produces berries known to be extremely 
toxic to humans but are consumed by a wide variety of wildlife 
including many bird species, rodents, raccoons, cattle, and deer 
(Allen et al. 2002. Trees, Shrubs, and Woody Vines of Louisiana. 
Allen’s Native Ventures, LLC, Pitkin, Louisiana. 333 pp.). What 
is particularly interesting is that we have not observed this 
behavior in nearly 20 years of study at these spring locations. 
One possible explanation for this lack of observation is that our 
typical sampling sessions occur in March, July, and October. Due 
to various circumstances, the 2018 fall trip was conducted in 
mid-November. This could be the time of year that both plant 
species drop their berries.

River cooters have been documented to occur in large 
aggregations for food consumption in other Florida spring 
habitats. The Suwannee River Cooter (Pseudemys concinna 
suwanniensis) was observed in extremely high densities (530 

turtles/ha) at Gilchrist Blue Springs (Johnston et al. 2018. 
Chelon. Conserv. Biol. 17:54–62). The researchers observed 
turtles eating the abundant Hydrilla that was available in the 
spring and speculated that the turtles moved into the spring to 
take advantage of a very energy dense and available food source. 
What we observed at Kelly Park may be a similar phenomenon, 
in that the turtles may know when these plant species are more 
likely to drop their berries in the water. If the seeds within the 
berries remain viable after consumption, the role that both 
Pseudemys species might play in the dispersal of Virginia 
Creeper and Dahoon Holly might be of further research interest 
(Johnston et al. 2015. Fla. Sci. 78:57–62).

ERIC MUNSCHER, SWCA Environmental Consultants, Natural 
Resource Department, Houston, Texas 77040, USA (e-mail: emunscher@
swca.com); TABITHA HOOTMAN, Department of Biology and Marine 
Science, Jacksonville University, Jacksonville, Florida 32211, USA (e-mail: 
thootma@jacksonville.edu); BETH WALTON, School of Geosciences, 
University of South Florida, 4202 East Fowler Avenue, Tampa, Florida 33620, 
USA (e-mail: bwalton@usf.edu); NICOLE SALVATICO, Florida Department 
of Health in Seminole County, 400 W Airport Boulevard, Sanford, Florida 
32773, USA (e-mail: erbortamouse@hotmail.com).

CROCODYLIA — CROCODILIANS

ALLIGATOR MISSISSIPPIENSIS (American Alligator). 
PREDATION. A recent review collated published records of 
predation on crocodilians and identified over 50 species of 
mammals as predators of crocodilians (Somaweera et al. 2013. 
Herpetol. Monogr. 27:23–51). Lontra canadensis (River Otter) is 
mentioned as a predator of hatchling Alligator mississippiensis 
(hereafter, alligator), but not of juvenile alligators. However, L. 
longicaudis (Neotropical Otter) was mentioned as a predator of 
juvenile Crocodylus moreletii (Morelet’s Crocodile; Somaweera 
et al. 2013, op. cit., and references therein). We herein document 
predation of L. canadensis on juvenile A. mississippiensis.

On 26 September 2018 at ca. 0945 h on privately owned 
wetlands in Cameron Parish in coastal southwest Louisiana, 
USA, DU observed a L. canadensis (hereafter otter, ca. 122 cm 
total length) attacking a large juvenile A. mississippiensis (ca. 
152 cm total length) in the marsh wetlands. A cell phone video 
was recorded for 77 sec; the attack was of longer duration. In the 
video, the otter is initially biting the alligator on the neck (Fig. 
1A), and the alligator fights back, rolls, and the otter temporarily 

fig. 1. (A) Video capture of Juvenile Alligator mississippiensis being 
attacked by Lontra canadensis, Cameron Parish, Louisiana, USA. (B) 
Same A. mississippiensis with cranial injuries and L. canadensis in 
background temporarily suspending attack. 
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disengages. The otter continuously circles close by (Fig. 1B) and 
returns, again grasping the alligator by the head and carries 
the alligator out of view. About 15 minutes later, the otter had 
dragged the live alligator to a gravel road adjacent to the marsh. 
Upon approaching, the otter stood up, barked, and retreated. The 
alligator was inspected and although injured (neck abrasions, 
damaged left eye) was vigorous. It was not tail-notched, nor 
did it have web tags. It was moved to a nearby body of water to 
possibly prevent further attack. 

On 27 September 2018 at 1352 h, SR observed an A. 
mississippiensis carcass in the marsh at the same site. The 
carcass was heavily damaged, particularly in the head and neck 
region, and was within a meter of the attack site of 26 September. 
Portions of the dorsal midsection and tail were consumed; all 
four limbs were still present. The alligator had a web tag (number 
1217359) and tail notches indicating it had been released from a 
commercial alligator farm as part of a survival research study; 
it was marked on 18 July 2018 at which time it measured 117 
cm total length. The relatively smaller size, tail notches, and 
foot web tag indicates that it was a different alligator than that 
observed the day before. Based on the damage to the carcass, it 
was presumed this alligator had also been attacked by an otter. 
The carcass was recovered within a few hundred meters of the 
July release site, and otters have been observed regularly crossing 
gravel roads near the attack site. 

The mass of 238 otters in North Carolina averaged 8.25 kg 
for males, and 7.00 kg for females (Wilson 1959. Proc. Ann. 
Conf. Southeast. Assoc. Game Fish Comm. 13:267–277) and in 
Florida, 72 otters had an average size of 110.2 cm total length, 
and average mass of 6.76 kg, with the largest being 121.9 cm 
and 11.34 kg (McDaniel 1963. Proc. Ann. Conf. Southeast. Assoc. 
Game Fish Comm. 17:163–168). A limited sample of Louisiana 
otters had average total lengths of 112.9 cm for three males, 
and 97.8 cm for three females (Lowery 1974. The Mammals of 
Louisiana and Its Adjacent Waters. Louisiana State University 
Press, Baton Rouge. 565 pp.). Alligators in the 4–5 ft TL size 
class (121.9–152.4 cm) harvested near the site of the incidents 
described above had average masses of 11.58 kg, 9.11 kg, 9.93 kg, 
and 7.80 kg from 1992 to 1995, respectively (Borden-Billiot 1996. 
Final Environmental Assessment of Alligator Harvest Methods 
on Sabine National Wildlife Refuge, USFWS Report). Thus, it 
is noteworthy that the presumably smaller otter attacked one 
larger juvenile alligator as reported above, and likely killed the 
second alligator, which might have been of a comparable length 
and mass to the otter. Otters generally prefer feeding in shallow 
water near shore (Sheldon and Toll 1964. J. Wildl. Manage. 
45:449–455), thus the attack site herein may be typical for 
such an encounter. However, such predator-prey interactions 
may be quite rare; indeed, a large study of 315 trapped otters 
from Alabama and Georgia found no reptile remains in the 
digestive tracts (Lauhachinda and Hill 1977. Proc. Ann. Conf. 
Southeast. Assoc. Fish Wildl. Agencies 31:246–253). Although it 
has previously been documented that otters cause mortality for 
hatchling alligators (Somaweera et al., op. cit.), to our knowledge 
this is the first report of an otter attack on a large juvenile A. 
mississippiensis.

We appreciate the assistance of Tim Allen and Archie 
Domangue of Louisiana Apache Minerals, LLC, for bringing 
this incident to our attention, and thank Joel Courtney with 
preparation of still images from the video clip.

RUTH M. ELSEY, Louisiana Department of Wildlife and Fisheries, 
5476 Grand Chenier Highway, Grand Chenier, Louisiana 70643, USA 

(e-mail: relsey@wlf.la.gov); DAVID UNDERWOOD, 148 Charlie Royer 
Road, Sulphur, Louisiana 70663, USA; SCOTT ROSTEET, Apache Louisiana 
Minerals, LLC, P.O. Box 206, Houma, Louisiana 70361, USA. 

ALLIGATOR MISSISSIPPIENSIS (American Alligator). 
ARTIFICIAL COVER USE. Anthropogenic debris including 
artificial cover boards are frequently utilized by many reptiles 
for refuge, particularly snakes and lizards (Grant et al. 2001. 
In McCullough and Barrett [eds.], Wildlife 2001: Populations. 
Elsevier Applied Science, London; Hampton 2007. Amphibia-
Reptilia 28:433–437; Joppa et al. 2009. Herpetol. Conserv. Biol. 
5:143–148; Sutherland et al. 2016. Herpetologica 72:6–12). 
Crocodilians are less likely to utilize such objects as refugia on 
account of their morphology (e.g., larger body sizes) and largely 
aquatic habits. Here, we describe an unusual case of artificial 
cover use by a juvenile Alligator mississippiensis.

While conducting visual encounter surveys for snakes at 
around 1000 h on 11 May 2018 at Bayou Sauvage National 
Wildlife Refuge (Orleans Parish, Louisiana; 30.11628°N; 
89.90509°S), we encountered a juvenile A. mississippiensis (ca. 
65–70 cm total length) basking at the periphery of a 121 × 244 
cm plywood board that was resting flat on the ground amidst a 
large pile of discarded PVC pipes and other miscellaneous debris 
(Fig. 1). The site is located at the northwestern edge of ca. 40-km2 
contiguous area of intermediate marsh that is entirely enclosed 
within hurricane protection levees. Although rarely visited by 
the public, the area is impacted by a nearby interstate (I-10) and 
illegal dumping. The debris pile was located in a muddy area 
with minimal grass ground cover along the edge of a clearing ca. 
100 cm away from the nearest brush, ca. 14 m from the nearest 
standing body of water (a ca. 1000-m2 stagnant pool surrounded 
by scrub and intermediate marsh), and ca. 23 m from a ca. 17-m 
tall grass-covered levee.

When approached, the A. mississippiensis fled into the 
adjacent brush, but appeared to be in good health and body 
condition. Upon inspection of the site, there were clear signs 
suggesting that this animal had been using the board as refuge 
for some time, including several packed down body impressions 
and claw marks in the mud on the perimter and multiple tunnels 
leading underneath the board. Beneath the board, conditions 
were moister than the outside soil conditions. No alligator was 

fig. 1. A juvenile Alligator mississippiensis that appeared to be using 
the adjacent plywood board as artificial cover.
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observed under or adjacent to this board during subsequent 
visits to the site on 25 May, 29 May, and 2 June 2018.

As far as we can determine, similar examples of artificial cover 
use have not been reported for wild A. mississippiensis. Their 
aquatic nature makes tunneling under a plywood board on firm 
ground an unusual behavior for the species. It was also peculiar 
to observe terrestrial refuge-seeking behavior away from the 
water’s edge in a juvenile animal since individuals of this size 
probably do not travel far from water due to the risk of predation, 
and in southeastern Louisiana they tend to feed predominantly 
on aquatic prey (Platt et al. 1990. Northeast Gulf. Sci. 11:123–130). 
In captivity, crocodilians may utilize flat hides and cover boards 
for refuge and to avoid agonistic interactions with conspecifics 
(Webb et al. 2013. Improving Australia’s Crocodile Industry 
Productivity. Australian Government Rural Industries Research 
and Development Corporation, Canberra), and competitive 
exclusion could cause subordinate A. mississippiensis to seek 
out refuge under objects that are located away from the water 
(J. Brueggen, pers. comm.). However, given the expansiveness 
of the wetland area at this site and abundance of vegetation for 
cover, competitive exclusion is an unlikely explanation for this 
behavior.

ROBERT W. MENDYK, Department of Herpetology, Audubon Zoo, 
6500 Magazine Street, New Orleans, LA 70118, USA, and Department of 
Herpetology, Smithsonian National Zoological Park, 3001 Connecticut 
Avenue NW, Washington, DC 20008, USA (e-mail: rmendyk@
auduboninstitute.org); KIMBERLY TERRELL, School of Renewable Natural 
Resources, Louisiana State University, Baton Rouge, Louisiana 70808, USA, 
and Environmental Law Clinic, Tulane Law School, 6329 Freret Street, New 
Orleans, Louisiana 70118, USA (e-mail: kterrell1@tulane.edu).

CAIMAN LATIROSTRIS (Jacaré-do-papo-amarelo; Broad-
snouted Caiman). POLYPHALANGY. Caiman latirostris is an 
important species for the conservation of biodiversity (Santos 
and Nóbrega 2017. O Jacaré-de-papo-amarelo. Guia Para 
Educação Ambiental. Instituto Marcos Daniel, Jardim Camburi, 
Vitória, Brazil. 53 pp.), inhabiting mangroves and floodplains 
in Brazil, Argentina, Paraguay, Uruguay and Bolivia (Coutinho 
et al. 2013. Biod. Bras. 3:13–20). Polyphalangy as described 
in Meteyer (2000. Field Guide to Malformations of Frogs and 
Toads with Radiographic Interpretations. U.S. Geological 
Survey, Biological Resources Division, Biological Science 
Report USGS/BRD/BSR-2000-0005. 16 pp.) is when the normal 
number of metatarsal bones are present at the tibiale-fibulare-
metatarsal joint but with duplicate sets of phalanges. Different 
from polydactyly in which more than the normal number of 
metatarsal bones are present with or without a complete set of 
phalanges, which is also different from hyperphalangy reported 
by Fedak and Hall (2004. J. Anat. 204:151–163) which consists in 
a digit morphology wherein the number of phalanges arranged 
linearly within an individual. These three malformations are 
part of a whole range of problems and deformities already 
found in most tetrapod (Galis et al. 2001. Trends Ecol. Evol. 
16:637–647). Comparing to other vertebrates such as mammals, 
birds, and amphibians, this physical anomaly appears to be rare 
among reptiles (Lazi➢ and Crnobrnja-Isailovi➢ 2012. Herpetol. 
Notes 5:277–279). A single case of polydactyly has been 
reported in a turtle (Martínez-Silvestre et al. 1998. Bol. Asoc. 
Herpetol. Esp. 9:35–38) while other cases have been reported 
in iguanids (Pelegrin et al. 2007. Cuad. Herpetol. 21:115–116; 
Minoli et al. 2009. Cuad. Herpetol. 23:89–92), geckos (Bauer et 
al. 2009. Herpetol. Not. 2:243–246), and lacertids (Carretero et 

al. 1995. Bol. Asoc. Herpetol. Esp. 6:11; Kaliontzopoulou et al. 
2013. Acta Herpetol. 8:75–78). Here, we report the first case of 
polyphalangia for crocodilians.

The Caiman Project is responsible for the monitoring and 
conservation of the resident population of C. latirostris in the 
state of Espírito Santo, Brazil. During a nocturnal survey on 24 
May 2018 in a large lagoon (Lagoon 4) from the ArcelorMittal 
Tubarão industrial complex, Serra municipality, Espírito Santo 
state, southeastern Brazil (20.2282°S, 40.2435°W; WGS 84; 25 m 
elev.), the Caiman Project team captured a juvenile (unsexed) C. 
latirostris with malformation on both forelimbs (Fig. 1A, B). The 
specimen was in a good health (716 mm total length, 324 mm SVL, 
87 mm head length, 960 g) and did not have any ectoparasites or 
other injuries. We were not able to take radiographs because of 
the field conditions and lack of appropriate license to displace 
the specimen. From the 134 other young caimans captured and 
analyzed in the study area from 2014 to 2018, no other specimen 
was found with any type of malformation.

The polyphalangic individual had one extra distal phalange in 
each third finger on both hands. The additional phalanges were 
about 1 mm long. The swimming and pace of the caiman were not 
affected by this malformation. Several factors may interfere with 
regular bone development of phalanges in tetrapods, such as 
hormonal, nutritional, traumatic, and genetic factors (Sessions 
and Ruth 1990. J. Exp. Zool. 254:38–47). Abnormal division 

fig. 1. A) Caiman latirostris left hind limb with polyphalangy; B) 
polyphalangy in both hands of Caiman latirostris.
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of precursor cartilages or even the development of accessory 
ossification centers may induce localized morphological 
abnormalities, such as polydactyly (Carretero et al. 1995. Bol. 
Asoc. Herpetol. Esp. 6:11). Galis et al. (2001, op. cit.) reported 
potential advantages in the presence of extra digits, such as 
increased ability to swim, dig, and climb.

We thank the ArcelorMittal Tubarão for funding this research.
TAMIRIS CHINELATO, THAIS MANTOVANI, and IAGO ORNELLAS, 
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ALEXANDER T. MÔNICO, Instituto Nacional da Mata Atlântica, Laboratório 
de Zoologia, Avenida José Ruschi, n° 4, Centro, CEP 29650-000, Santa Teresa, 
Espírito Santo, Brazil; YHURI C. NÓBREGA, MARCELO R. D. SANTOS, 
and THIAGO SILVA-SOARES, Instituto Marcos Daniel, Projeto Caiman, Av. 
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SQUAMATA — LIZARDS

AGAMA PICTICAUDA (Peter’s Rock Agama). DISPERSAL. On 6 
October 2017 at 1745 h, while driving north on IH 95, just north 
of the Orange Ave exit near Ft. Pierce, Florida, USA, I observed a 
large lizard fall from the undercarriage of a car travelling at 113 
kph in the lane next to me and two vehicles in front. The lizard was 
identified as a large Agama, likely A. picticauda, which is the most 
abundant and most widely distributed Agama in southeastern 
Florida (Nunez et al. 2016. Bull. Florida Mus. Nat. Hist. 54:138–
146; EDDmaps.org). The specimen seemed to survive the fall. In 
2018, I observed a Curlytail Lizard (Leiocephalus carinatus) drop 
from underneath a moving van on the same interstate highway; 
however, that individual did not survive the heavy traffic. 
“Hitchhiking” underneath moving vehicles is a potential pathway 
by which introduced lizards spread in southeast Florida. Such 
anthropogenic assistance for dispersal might explain why these 
species are abundant along major traffic corridors and why some 
disjunct populations are noted in parking areas, driveways, and 
rest stops (Smith and Engeman 2004. Florida Field Nat. 32:107–
113; Enge et al. 2004. Florida Sci. 67:303–310 Meshaka et al. 2005. 
Southeast. Nat. 4:521–526; JAM, pers. obs.; EDDmaps.org).

JON A. MOORE, Wilkes Honors College, Florida Atlantic University, 
Jupiter, Florida 33458, USA; e-mail: jmoore@fau.edu.

AMEIVA AMEIVA (Giant Ameiva). PREDATION. Ameiva ameiva is 
a terrestrial diurnal teiid lizard widely distributed across the Neo-
tropical region and common at forest edge, along open-banked 
waterways, and in disturbed habitats (Vitt et al. 2008. Guide to 
the Lizards of Reserva Adolpho Ducke, Central Amazonia. Áttema 
Design Editorial. 176 pp.). The American kestrel (Falco sparverius) 
is one of the smallest raptors of the world, widely distributed 
throughout Americas in both natural and anthropogenic habitats 
(Sick 1997. Ornitologia Brasileira. Editora Nova Fronteira. 912 pp.). 
At 1036 h on 12 December 2018, during a herpetological activity 
near an urban area of   the municipality of Ji-Paraná (10.8629°N, 
61.9652°W; WGS 84), state of Rondônia, one of us (WLIG) observed 
the predation event of an adult (130 mm SVL) of Ameiva ameiva by 
a male of Falco sparverius on top of a tree. The event was observed 
for ca. 6 min, and during this time, the teiid lizard was eviscerated 
and partially eaten by the bird. About three minutes after, the 
kestrel flew away carrying the lizard in its claws. The individuals 
were not collected. 

Lizards are a food source for many raptors and other 
carnivorous bird species in neotropical forests (Poulin et al. 2001. 

J. Trop. Ecol. 17:21–40). Birds have been previously reported to 
prey on Ameiva ameiva (Batista de Pinho et al. 2010. Herpetol. Rev. 
41:72; Mônico et al. 2016. Herpetol. Rev.47:663). Besides reporting 
our observation for the first time adds F. sparverius as a predator 
of the species Ameiva ameiva.

WENDELL L. I. GOULART, Faculdade São Lucas, Campus São Lucas 
Ji-paraná, 76907-438, Ji-paraná, Rondônia, Brazil; RODRIGO TAVARES-
PINHEIRO, VINÍCIUS A. M. B. FIGUEIREDO (e-mail: rodrigotmcp@gmail.
com) and CARLOS E. COSTA-CAMPOS, Laboratório de Herpetologia, 
Departamento de Ciências Biológicas e da Saúde, Universidade Federal do 
Amapá, Campus Marco Zero do Equador, 68903-419, Macapá, Amapá, Brazil.

ANOLIS AQUATICUS (= NOROPS AQUATICUS) (Water Anole). 
EGG SIZE AND OVIPOSITION SITES. For many Neotropical 
reptiles, basic information on reproductive processes is lacking. 
Choice of oviposition sites, in particular, has a major effect on 
egg survival and parental reproductive success. However, this 
type of data is often not available for highly endemic or rare 
species. Here, we contribute egg size and oviposition site data 
for Anolis aquaticus (= Norops aquaticus), a semi-aquatic lizard. 
Anolis aquaticus lives at the edges of streams and small rivers in 
southwestern Costa Rica and western Panama. These field data 
were collected from three stream sites in Coto Brus, Puntarenas, 
Costa Rica between June–July 2018. 

During a field survey of adult and juvenile A. aquaticus, 
we opportunistically encountered 9 A. aquaticus oviposition 
sites containing a total of 10 eggs. All eggs were found either in 
crevices in the rock riverbank walls (Fig. 1A, D) or under rocks on 
sandy/rocky strips of land bordering the stream (Fig. 1B, C). Eggs 
tended to be well hidden in these crevices, and some eggs found 
in rock wall crevices were wedged tightly between rocks. At one 
site, over the course of two weeks, a single female was repeatedly 
found in the same crevice as the egg (Fig. 1A), though it is 
unknown if this female produced the egg located here. With the 
exception of one oviposition site containing two eggs (Fig. 1D), 
eggs were found individually. When possible, eggs were removed 
and photographed next to a scale bar, then returned to their site 
of origin. The dimensions of each egg (with the exception of 
two that were not able to be dislodged from their crevices) were 
measured using ImageJ. For each oviposition site, we recorded 
the temperature, dimensions, height above the river’s surface, 

fig. 1. Adult Ameiva ameiva being preyed upon by Falco sparverius 
on a high of tree in municipality Ji-Paraná, Rondônia, Brazil.
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fig. 1. Examples of Anolis aquaticus oviposition sites identified in Coto Brus, Puntarenas, Costa Rica from June–July 2018. Red arrows highlight 
the location of eggs in each photo. Oviposition sites included crevices (A) in rock walls, here shown with an A. aquaticus female (indicated with 
a black arrow) [J1], (B) formed by the juncture of boulders on sandy riverbank shores [J4], (C) fed by a small spring [G2], and (D) containing 
multiple eggs [W1, W2]. A ruler is included in Fig. 1B–D for scale. Codes in brackets correspond to Egg ID in Table 1.

taBle 1. Egg dimensions and oviposition site characteristics of 10 Anolis aquaticus eggs located in Coto Brus, Puntarenas, Costa Rica in 2018. 
Length and width of the oviposition site refer to the dimensions of the opening of the crevice in which the egg was found; depth refers to 
the specific location of the egg within the crevice. “Vertical” is the distance from the river’s current height to the oviposition site (y-axis), and 
“Horizontal” is the distance from the river’s edge to the oviposition site (x-axis). 

Egg ID Egg dimensions Oviposition site characteristics Site description and notes

  Length Width Length Width Depth Temp (°C) Vertical Horizontal 
  (cm) (cm) (cm) (cm) (cm)  (cm) (cm) 

 G1 1.30 0.70 9.8 4.7 6.5 17.1 35 212 Rock wall 

 G2 1.44 0.95 5.0 2.0 1.0 20.7 73 100 Under rock on shore; spring-fed

 J1 1.58 0.90 26.0 1.5 46.2 20.3 71 93 Rock wall; adult female present

 J2 - - 9.0 19.0 24.5 19.6 121 43 Rock wall

 J3 - - 14.0 1.0 50.8 17.8 37 30 Rock wall

 J4 1.45 0.70 20.0 9.0 10.0 20.0 24 430 Under rock on shore 

 J5 1.36 0.87 15.2 15.0 29.7 19.2 55 305 Rock wall

 W1 1.53 0.76 10.0 2.5 21.8 20.7 97 128 Rock wall; one of two eggs 

 W2 1.56 0.79 10.0 2.5 20.4 20.7 97 128 Rock wall; one of two eggs 

 W3 1.39 0.69 19.0 9.0 27.3 19.7 78 327 Rock wall
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and distance to the edge of the river. All data are presented in 
Table 1.

Temperature of each oviposition site’s substrate was 
measured during peak A. aquaticus activity hours (ca. 1000–1600 
h) with an IR thermometer within 1 cm of the egg’s location. 
Average substrate temperature of the 10 oviposition sites was 
19.58°C (± 1.24 SE). During the same field season at these sites, 
we also recorded substrate temperatures of 413 A. aquaticus 
capture locations, which had an average temperature of 20.38°C 
(± 1.83 SE). Variation in oviposition site substrate temperature 
(ranging only 3.6°C) was smaller than that of perch sites (ranging 
18.6°C).

The sole previous study on A. aquaticus reproduction 
incidentally notes that eggs were found exclusively in crevices in 
which they were in contact with small permanent springs, which 
was proposed as a strategy for avoiding desiccation (Márquez 
and Márquez 2009. Bol. Técnico Ser. Zool. 8:50–73). No additional 
details about A. aquaticus oviposition site characteristics are 
reported by Márquez and Márquez (2009, op. cit.). In our survey, 
only one of the 10 oviposition sites that we found was fed by a 
small spring (Fig. 1B). At our sites, high humidity within crevices 
(usually > 90%) might negate the need for direct contact with 
water and reduce the related risk of eggs being washed away at 
times of high water flow. Streams at our sites are wider (ca. 2–8 
m wide) than the site described in Márquez and Márquez (2009, 
op. cit.) (1 m maximum width) and also experience occasional 
flooding. Despite their small range of this species, it is possible 
that A. aquaticus populations vary substantially in preferred 
oviposition sites given the relatively large differences in stream 
site characteristics (e.g., humidity, temperature, and stream 
width and flow) among populations. 
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of Ocean and Earth Science and Technology, University of Hawaii at Mānoa, 
Honolulu, Hawaii, USA; BREANNA J. PUTMAN, Section of Herpetology, 
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ANOLIS CRISTATELLUS (Puerto Rican Crested Anole) and 
ANOLIS SAGREI (Brown Anole). INTERSPECIFIC MATING. 
Biological invasions bring species separated by evolutionary 
time into contact in novel environments. Co-occurence can 
result in interspecific courtship and mating leading to sexual 
interference that potentially mediates outcomes of novel species 
interactions (Dame and Petren 2006. Anim. Behav. 71:1165–
1173). Southern Florida, USA hosts numerous non-native lizard 
species including anoles. Anolis cristatellus was introduced from 
Puerto Rico to southern Florida in the 1970s where it competes 
with A. sagrei, which was introduced to Florida from Cuba and 
the Bahamas (Kolbe et al. 2007. Conserv. Biol. 21:1612–1625). 
Interspecific mating has been observed in Anolis previously, 
including between a native and invasive species (Sater and 
Smith 2018. Herpetol. Rev. 49:114–115). 

At 1750 h on 9 May 2018, I observed a male A. cristatellus 
pursuing and mating with a female A. sagrei at Montgomery 
Botanical Center in Miami-Dade County, Florida (25.66042°N, 
80.28233°W; WGS 84; Fig. 1). Copulation lasted 3–4 minutes. To 

my knowledge, this is the first observation of interspecies mating 
between A. cristatellus and A. sagrei.

Both individuals had previously been captured at the site and 
given unique beadtags (visible in Fig. 1). The male A. cristatellus 
had an SVL = 47 mm, and the female A. sagrei had an SVL = 42 mm 
(both individuals measured two weeks prior to this observation). 
The male A. cristatellus was smaller than many other males present 
at this site. A nearby larger male A. cristatellus did not continue 
pursuit of the smaller male (interaction visible in video of the 
encounter available at: https://youtu.be/uENAPjdQhUg) after it 
began mating with the A. sagrei. It is possible that interspecific 
mating might allow smaller males to mate within territories of 
more dominant males with less danger of provoking territorial 
defense. Three other species of anoles are present at the site, 
including the native A. carolinensis and invasive A. distichus and 
A. equestris, raising the possibility of sexual interference between 
multiple species of anoles in this area. Given the evolutionary 
distinctness of these species (Poe et al. 2017. Syst. Biol. 66:663–
697.), however, successful hybridization is unlikely.

This research was supported by NSF PRFB 1711564 and kind 
permission of M. P. Griffith at Montgomery Botanical Center.
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ANOLIS SAGREI (Brown Anole). PREDATION. Anolis sagrei is 
native to Cuba and the Bahamas, and has been introduced to 
areas of the Pacific, Caribbean, and southeastern United States, 
including Texas and Florida (Kolbe et al. 2007. Mol. Ecol. 16:1579–
1591). Across its native range, A. sagrei has many avian predators, 
including passerines (Henderson and Powell 2009. Natural 
History of West Indian Reptiles and Amphibians. University 
Press of Florida, Gainesville, Florida. 520 pp.). However, the 
extent of avian predation on A. sagrei in its non-native range is 
less known. Here we report observations of Loggerhead Shrike 
(Lanius ludovicianus) predation on A. sagrei in its non-native 
range (Texas and Florida, USA).

The Loggerhead Shrike is a passerine native to North 
America and is known to create “larders” of smaller vertebrate 
and invertebrate prey items by impaling them on natural and 

fig. 1. Male Anolis cristatellus mating with female Anolis sagrei in 
Miami-Dade County, Florida, USA.
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artificial substrates (Clark 2011. Son. Herpetol. 24:20–22). The 
Loggerhead Shrike preys on a variety of lizard species, including 
native Green Anoles (Anolis carolinensis) (Clark 2011, op. cit.), 
but its range does not overlap with that of native A. sagrei.

On 18 January 2018 at approximately 1400 h, one of us (SES) 
observed an adult male A. sagrei that had been impaled on a 
Callery Pear (Pyrus calleryana) in a remnant Gulf Coast prairie 
at the Lawther-Deer Park Prairie Preserve, Texas (29.6696°N, 
95.1063°W; WGS 84) by L. ludovicianus (Fig. 1; accessible at 
https://www.inaturalist.org/observations/9522909). Loggerhead 
Shrikes are the only species in the area known to impale prey items 
on vegetation for future consumption. Similarly, in 2011 one of us 
(STG) observed two independent instances of A. sagrei impaled on 
a small tree in North Miami, Florida (25.9055°N, 80.1368°W; WGS 
84). The habitat was an open, park-like area with scattered trees 
and dense anole populations. A pair of L. ludovicianus frequented 
the area between 2009 and 2013, and although prey capture was 
not observed, predation by L. ludovicianus appears to be the most 
likely explanation for the impaled anoles.

Together, these observations show that L. ludovicianus likely 
consumes invasive Anolis sagrei across their shared range in the 
United States. Our observations correspond well with reports 
from Taiwan, where invasive A. sagrei are preyed on by the Brown 
Shrike (L. cristatus), a congener of the Loggerhead Shrike (Chiu et 
al. 2011. Herpetol. Notes 4:87–89). These data suggest that native 
avian predators may commonly predate invasive A. sagrei, a novel 
but potentially common and valuable food source.

This research was supported by a National Science Foundation 
Postdoctoral Research Fellowship in Biology (#1711564) to CJT.
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ANOLIS STRATULUS (Barred Anole). NOCTURNAL FORAGING 
ACTIVITY. Anolis stratulus is a relatively small member of the 
trunk-crown ecomorph found on Puerto Rico, the British Virgin 
Islands, and the U.S. Virgin Islands (Schwartz and Henderson 
1991. Amphibians and Reptiles of the West Indies: Descriptions, 
Distributions, and Natural History. University of Florida Press, 
Gainesville, Florida. xvi + 720 pp.). Anolis stratulus commonly 
occupies urban habitats where artificial light at night is present 
(Winchell et al. 2017. Ecol. Evol. 8:25–35).

Artificial light at night is a novel habitat disturbance common 
in cities and other human-occupied habitats. Some organisms, 
including many reptiles, have modified their activity periods to 
take advantage of the novel resources such lighting can provide, 
such as increased prey density, a phenomenon termed the “night 
light niche” (Perry et al. 2008. In Mitchell et al. [eds.], Urban 
Herpetology, pp. 239–256. SSAR, Salt Lake City, Utah).

On 14 April 2015 between 2100–2200 h, a single adult A. 
stratulus was observed at Tamarindo States Apartments, Culebra, 
Puerto Rico, USA (18.1846°N, 65.1858°W; WGS 84). The individual 
was in survey posture (Stamps 1977. Copeia 1977:756–758) on a 
vertical artificial substrate and positioned below an artificial light 
source at a height of 4 m on the wall of an outdoor terrace. The 
anole jumped on the ground to capture and consume a spider 
(Araneae) and several other unidentified arthropods that moved 
below the light. No other lizards were observed in the area at the 
same time. To our knowledge, this is the first documented case of 
A. stratulus taking advantage of a source of artificial light at night 
to capture prey. Video of the event is available at https://youtu.
be/8lFYhqR3z3A.

ORIOL LAPIEDRA, Department of Organismic and Evolutionary 
Biology, 26 Oxford Street, Harvard University, Cambridge, Massachusetts 
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cthawley@gmail.com).

ASPIDOSCELIS COSTATUS BARRANCARUM (Barranca 
Whiptail). CLUTCH SIZE. Our knowledge of the reproduction 
of Aspidoscelis costatus barrancarum is limited to two previous 
published accounts based on clutch sizes from very few 
individuals (Zweifel 1959. Bull. Amer. Mus. Nat. Hist. 117:57–111; 
Walker et al. 2003. Herpetol. Rev. 34:366). Here, we add to the 
number of observed clutch sizes for A. c. barrancarum with data 
from Chínipas, Chihuahua. We dissected several specimens of 
A. c. barrancarum (N = 25 total) from the vicinity of 27.39441°N, 
108.53611°W (WGS 84; 469 m elev.; see Lemos-Espinal et al. 2004. 
Bull. Chicago Herpetol. Soc. 39:164–168) in the University of 
Colorado Museum collection. Of these specimens, three females 
contained oviductal eggs (mean ± 1 SE: 94 ± 4 mm SVL; range: 
90–102 mm). Mean (± SE) clutch size of A. c. barrancarum was 3.0 
± 1.52 eggs (range: 1–6; N = 3). This mean clutch size is at the lower 
end of the clutch sizes of other populations of A. c. barrancarum 
and A. costata. Previously reported clutch sizes of A. c. barrancarum 
from Guirocoba, Sonora, and Batópilas, Chihuahua ranged from 3 
to 4 eggs (Zweifel 1959, op. cit.; Walker et al. 2003, op. cit.). Mean 
clutch sizes for other subspecies of A. costatus range from 2.6–7.7 
eggs (A. c. huico: 4.4 [Walker 2008. Herpetol. Rev. 39:85–86]; A. 
costatus: 2.6 [Zaldívar-Rae et al. 2008. Southwest. Nat. 53:175–
184], 6.3 [Lara-Resendiz et al. 2013. Rev. Mex. Biodiv. 84:701–704]; 
A. c. nigrigularis: 4.4 [Walker 2008. Herpetol. Rev. 39: 86–87]; A. c. 
griseocephala: 3.8 [Walker 2010. Herpetol. Rev. 4:351]; A. c. costatus: 
7.7 [López-Moreno et al. 2016. Rev. Mex. Biodiv. 87:1336–1341]).

fig. 1. Adult male Anolis sagrei impaled on a Callery Pear (Pyrus 
calleryana) tree in remnant prairie habitat in eastern Texas, USA.
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We thank the late Hobart Smith for facilitating the loan of the 
specimens.

GEOFFREY R. SMITH, Department of Biology, Denison University, 
Granville, Ohio 43023, USA (e-mail: smithg@denison.edu); JULIO A. 
LEMOS-ESPINAL, Laboratorio de Ecología, UBIPRO, Facultad de Estudios 
Superiores Iztacala, UNAM, Avenida de Los Barrios No. 1, Los Reyes Iztacala, 
Tlalnepantla, Estado de México, 54090 México (e-mail: lemos@unam.mx); 
JOSHUA J. SCHULTE, Department of Biology, Denison University, Granville, 
Ohio 43023, USA.

ASPIDOSCELIS GUTTATUS (Mexican Racerunner). JUVENILE 
CHARACTERISTICS. The juvenile color pattern of Aspidoscelis 
guttatus has not been adequately described (see Duellman and 
Wellman 1960. Misc. Publ. Mus. Zool. Univ. Michigan 111:1–
81). We report the characteristics of a juvenile captured as it 
was foraging in dry leaf litter at 1000 h on 15 May 2015 at Paja 
Blanca, Municipality of San Pedro Huamelula, Oaxaca, Mexico 
(15.92384°N, 95.73852°W; WGS 84; ca. 20 m elev.). It was one of 
several juvenile lizards of the species observed at the site ca. 2.6 
km from the Pacific Ocean with secondary hardwood growth, 
scattered cacti, and rock outcrops. The lizard was photographed 
ex situ from several perspectives (e.g., Figs. 1–3), sexed as a male 
(Fig. 2), measured (40 mm svl, 103 mm total length), weighed 
(1.5 g), and released.

In situ, even from a short distance, small juveniles of A. 
guttatus appeared to be virtually uniformly hued which closely 
matched the habitat components in which they were observed. 
The details of the dorsal pattern (e.g., the indistinct stripe-like 
configurations) were best recognized in-hand as here illustrated 
by Fig. 1. Dorsally, a distinctive dark brown band on each side 
of the body extended from posterior to the forelimbs to the 
hind limbs. The remainder of the dorsal ground color was a 
much lighter-hued brown-tan with hints of peach and orange 
hues, the hindlimbs were brown-tan to gray, and the tail had 
a peach hue near the base changing to gray more posteriorly. 
Four indistinct cream-hued stripe-like configurations, which 
also had the appearance of series of dots and/or dashes, were 
present on each side of the body. They were most apparent from 
posterior to the forelimbs to the level of the hindlimbs or, more 
dorsally, to the base of the tail (Fig. 1). On each side a dappling 
of gray-white spots was present beginning in the post-axillary 
region and ventral to the dark-hued lateral band. Juveniles of 
the other whiptail species known from Oaxaca (A. parvisocius, A. 
mexicanus, A. costatus, A. motaguae, A. sackii, and A. deppii; Mata-
Silva et al. 2015. Mesoam. Herpetol. 2:1–59), have a diverse array 
of distinctly different species-specific dorsal patterns consisting 
of vivid rather than indistinct stripes and dark fields (JMW, pers. 
obser.). The very different dorsal patterns which develop during 

fig. 2. Ventral color pattern of a juvenile of Aspidoscelis 
guttatus (note the white ventral scales with dusky gray 
suffusions) captured and released in 2015 at Paja Blanca, 
Oaxaca, Mexico.

fig. 1. Dorsal color pattern of a juvenile of 
Aspidoscelis guttatus (note the cream-hued stripe-like 
configurations of dots and dashes and the brown bands 
on both sides of the body) captured and released in 
2015 at Paja Blanca, Oaxaca, Mexico.
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ontogeny and are apparent in adults of A. guttatus have been 
described by Duellman and Wellman (1960, op. cit.).

The ventral pattern of the juvenile of A. guttatus consisted 
of distinctive white scales, most with suffusions of dusky gray 
which were precursors in the development of the extensive black 
ventral areas in adult males (Fig. 2). The very different ventral 
patterns which develop during ontogeny and are apparent 
in adults of A. guttatus have been described by Duellman and 
Wellman (1960, op. cit.).

We thank Bernardo Garcia Lopez, from the CBTA 252 school 
in El Coyul, Oaxaca, who captured the juvenile lizard. We are also 
grateful to Adrián Nieto Montes de Oca, Universidad Nacional 
Autónoma de México, for his willingness help identify of the 
individual photographed in Oaxaca by JPC.

JAMES M. WALKER, Department  of  Biological  Sciences, University  
of  Arkansas, Fayetteville, Arkansas 72701, USA (e-mail: jmwalker@
uark.edu); JEFFREY P. CORNEIL, MICHAEL E. KARTJE, and CHAD E. 
MONTGOMERY, Biology Department, Truman State University, Kirksville, 
Missouri 63051, USA; LILY SHANDERSKY, Fulbright College of Arts and 
Sciences, University of Arkansas, Fayetteville, Arkansas 72701, USA.

                  
ASPIDOSCELIS LAREDOENSIS (Laredo Striped Whiptail). 
POPULATION STRUCTURE AND REPRODUCTION. Clonal 
complex A (Walker 1987a. Texas J. Sci. 39:313–334) of diploid 
(Bickham et al. 1976. Herpetologica 32:395–399) parthenogenetic 
Aspidoscelis laredoensis (sensu Reeder et al. 2002. Amer. Mus. 
Novitat. 3365:1–61) was derived from a single hybrid (Abuhteba 
et al. 2000. Can. J. Zool. 78:895–904) of A. gularis gularis × A. 
sexlineatus (McKinney et al. 1973. Herpetologica 29:361–366). 
The clonal complex from which this species was described was 
first discovered among 26 hatchlings and juveniles, thought to 
represent only gonochoristic A. gularis (McKinney et al. 1973, 
op. cit.), collected 12 August 1970 in Laredo, Webb County, Texas. 
Because all specimens in that sample were homogenized (i.e., 
destroyed) in preparation for the biochemical analyses that 

unexpectedly resulted in discovery of an apparently new species 
in Laredo, 76 additional specimens collected in 1971 in the 
city a few km from the Rio Grande became the type series of A. 
laredoensis (McKinney et al. 1973, op. cit.). Repositories for the 
specimens used in this study which comprised parts of the type 
series from Chacon Creek Arroyo at US Hwy 83 Bridge in Laredo 
(museum abbreviations based on Leviton et al. 1980. Herpetol. 
Rev. 11:93–102) included the holotype at USNM (194520) 
and 58 paratypes at USNM (194521–194540, N = 20), AMNH 
(108866–108875, N = 10), UCM (49282–49295, N = 14), LACM 
(75515–75524, N = 10), and UMMZ (131054–131057, N = 4), and 
17 paratypes from E of US Hwy 83 at 1.6 km S of Chacon Creek 
Bridge in Laredo in TNHC (41209–41222, N = 14) and UMMZ 
(131058–131060, N = 3). A data sheet provided by C. O. McKinney 
as a result of my inquiry about the type series of A. laredoensis 
included date of collection, clutch size (if gravid), ovarian or 
oviductal egg sizes (if present), SVL of preserved specimens, field 
numbers for specimens, and a permanent museum number for 
each of the 76 specimens. A conflict existed between the date for 
each specimen on the data sheet (17 July 1971) and the date given 
in McKinney et al. (1973, op. cit.) for the holotype (14 July 1971). 
Here, I report results of analyses that have provided insight into 
life history and July population structure in A. laredoensis based 
on data provided by C. O. McKinney (pers. comm.) for the type 
series of A. laredoensis collected at two nearby sites on the same 
date. I physically examined only those paratypes of the species 
in the CAS and UCM collections; however, I am confident that 
all other specimens in the type series were correctly identified 
(McKinney et al. 1973, op. cit.). Data are presented by sex as a 
ratio, ranges of SVL variation, and/or means (to one decimal 
place) ± 1 SE.

The type series of A. laredoensis (excluding one specimen) 
included by 5-mm SVL increments (where applicable) these 
numbers of specimens (N = 75): 40–44 (1, 1.3%); 55–59 (2, 2.7%); 
60–64 (12, 16.0%); 65–69 (36, 48.0%); 70–74 (17, 22.7%); and 75–
78 (7, 9.3%). Among these was a single first-year individual of 42 
mm SVL presumably hatched a few weeks before it was collected. 
Two individuals of 58 mm SVL with no ovarian follicles >2.0 mm 
in diameter likely were late hatchlings from the previous year. 
They were not included in the group of gravid females but could 
possibly have developed clutches in 1971. Because October 
samples of A. laredoensis collected elsewhere within the range 
of the species (e.g., Los Ebanos, Hidalgo County, Texas) have 
contained first-year lizards with a range of variation of 12 mm in 
SVL, I inferred that all individuals in the type series of 58–70 mm 
SVL (N = 59, 78.7%) were either in or near (i.e., the 2 of 58 mm SVL) 
their first reproductive season, and were in the second calendar 
year of life. Though some individuals in the type series were 
apparently in their third year (71–78 mm SVL, N = 16, 21.3%), a 
salient point is that A. laredoensis is an essentially annual species 
that matures in the second summer of life (Paulissen 1999–2000. 
Herpetol. Nat. Hist. 7:41–57), except for some of the latest of each 
annual crop of hatchlings.

Females of A. laredoensis clonal complex A attain reproductive 
maturity at a small body size (ca. 60 mm SVL). Among 12 females 
60–64 mm SVL, 11 (91.7%) had clutches of 1–3 (–x = 2.0). Among 
36 females 65–69 mm SVL, 29 (80.6%) were gravid; clutch size 
was 1–4 (–x = 2.3). Among 17 females 70–74 mm SVL, 17 (100%) 
were gravid; clutch size was 1–4 (–x = 3.1). Among 7 females 75–
78 mm SVL, 6 (85.7%) were gravid; clutch size was 3–4 (–x = 3.8). 
Females with data (N = 63) had clutches (sample size in each 
category in parenthesis) of 1 (3), 2 (30), 3 (16), and 4 (14); mean 

fig. 3. Dorsal scalation of the head of a juvenile of Aspidoscelis 
guttatus (note the 3 right and 3 left supraocular scales, circumorbital 
series between the paired frontoparietals and supraoculars 
extending anteriorly to only near the middle of the third suproacular 
scales on each side, and minute dorsal scales on the body) captured 
and released in 2015 at Paja Blanca, Oaxaca, Mexico.
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clutch size and SVL for these females were 2.65 ± 0.11 (1–4) eggs 
and 67.9 ± 0.51 (66–77) mm, respectively. The range of 58–89 mm 
SVL reported for the type series by McKinney et al. (1973, op. cit.) 
included the two 58 mm females not included by me; however, 
none of the specimens listed on the data sheets were noted as 
being 89 mm SVL. Among the adult females (N = 72) in the sample, 
54 (75.0%) had yolked ovarian follicle of 3–11 mm in diameter (–x 
= 6.6 ± 0.39), 9 (12.5%) had oviductal eggs of 15–19 mm in length (
–x = 16.4 ± 0.50) and 11 (13.9%) were not gravid. A positive effect of 
SVL on clutch size was apparent (adjusted r2 = 0.37, P = <.0001). 

Use of the type series for this note seemed appropriate 
because rapidly changing habitat and political conditions 
in the Laredo-Nuevo Laredo metropolitan area have made 
contemporary field work there impractical. For example, by 
the late 1980s A. laredoensis had been extirpated from the site 
east of US Hwy 83 at 1.6 km S of Chacon Creek Bridge, which 
I believe to have been the source location of part of the type 
series, by construction of a subdivision (Walker 1987b. Amer. 
Midl. Nat. 117:319–332; Walker 1987c. Texas J. Sci. 39:81–88). 
Severe past and ongoing habitat destruction and/or degradation 
have also made long-term survival of the species at the type 
locality problematic (Paulissen et al. 2002. Texas J. Sci. 53:121–
138). Nevertheless, extirpation of A. laredoensis from the whole 
of the Laredo-Nuevo Laredo metropolitan areas as a result of 
human activities seems unlikely owing to its adaptability to and 
abundance in a variety of disclimax habitats in the area (e.g., in 
and near the Rio Grande, weedy-brushy roadsides, overgrown 
vacant lots, trash dumps, sandy arroyos, creek drainages, and 
degraded/over grazed mesquite; Walker 1987a–c, op. cit.). 

I thank C. O. McKinney for access to the data sheets for the 
type series of A. laredoensis, and curators R. Drewes (CAS) and S. 
K. Wu (UCM) for access to paratypes of the species in their care.

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

ASPIDOSCELIS LINEATISSIMUS DUODECEMLINEATUS 
(Twelve-lined Whiptail). REPRODUCTION. Aspidoscelis 
lineatissimus duodecemlineatus, a member of the A. deppii 
species group of whiptail lizards in México and Central 
America (Duellman and Wellman 1960. Misc. Publ. Mus. Zool., 
Univ. Michigan 111:1–80; Lowe et al. 1970. Syst. Zool. 19:128–
141), occurs in parts of Nayarit, Jalisco, and Colima states, 
México (Duellman and Wellman 1960, op. cit.). It is among 
the relatively few Mexican squamates for which reproductive 
characteristics have been studied (Ramirez-Bautista et al. 2000. 
Copeia 2000:712–722). These workers identified the population 
sampled in 1993 and 1994 near coastal Chamela, Jalisco, only to 
A. lineatissimus. Because this area of Jalisco and the sites that I 
listed for Nayarit are well within the range of C. lineastissimus 
duodecemlineatus (= A. lineatissma duodecemlineata; Reeder et 
al. 2001. Amer. Mus. Novitat. 3365:1–61) as mapped by Duellman 
and Wellman (1960, op. cit.), I used that trinomial hereinafter. 
Aspidoscelis is of masculine gender, based on ICZN rules 
interpreted by Steyskal (1971. Proc. Biol. Soc. Washington 84:7–
11) as reiterated by Tucker et al. (2016. Mol. Phylogenetics Evol. 
103:75–84), which explains my departure from the emended 
names used in Aspidoscelis by Reeder et al. (2001, op. cit.). In this 
report I provide reproductive data (clutch ranges and –x ± SE; SVL 
ranges and –x ± SE) based on specimens obtained by A. E. Greer 
in 1963–1964 in the vicinities of San Blas and Las Varas, Nayarit, 
over 200 km north of Chamela.

I examined 114 A. l. duodecemlineatus from the California 
Academy of Sciences (CAS) collection from these sites in Nayarit: 
27.4 km E of Las Varas [24 June 1964 (CAS 95502–95511, N = 10 
)]; 1.6–3.2 km E of San Blas [5 July 1964 (CAS 95467–95477, N = 
11)]; San Blas at Playa Hermosa [10 July 1964 (CAS 95478–95492, 
N = 15); 12 July 1964 (CAS 95493–95501, N = 9)]; 2.7 km E of San 
Blas [26 June 1963 (CAS 115138–115150, N = 13)]; 0.8 km E San 
Blas Bridge [26 June 1963 (CAS 115082–115105, N = 24)]; 2.2 km 
E of San Blas Bridge [26 June 1963 (CAS 115106–115137, N = 
32)]. I obtained size (as SVL to the nearest 1 mm) for all except 3 
males in the CAS sample. Females were dissected to identify the 
number of oviductal eggs and/or yolked ovarian follicles (that 
was precluded in 3 damaged gravid animals).

The sex ratio (62 males:52 females) in the CAS sample of A. 
l. duodecemlineatus from Nayarit was closer to a 1:1 ratio than 
the 116 males:148 females reported from Chamela, Jalisco, to the 
south by Ramirez-Bautista et al. (2000, op. cit.). Only 6 (16.2%) of 
37 CAS females collected on 26 June 1963 were gravid, whereas 
13 (86.7%) of 15 collected on 24 June–12 July 1964 were gravid. 
In the pooled sample 3 (18.8%) of 16 undamaged gravid female 
contained oviductal eggs (none could be accurately measured); 
all others had yolked ovarian follicles of 3.5–10.0 (–x = 4.9) mm 
in diameter. The relative male:female numbers, respectively (in 
parenthesis), by 10-mm SVL increments (where applicable) in the 
CAS sample were: 55–59 mm (4:5); 60–69 mm (29:27); 70–79 mm 
(17:19); 80–89 mm (15:1); and 90–98 mm (4:0). Maximum male 
and female sizes in mm, respectively, reported for the subspecies 
indicating sexual dimorphism in SVL included: Duellman and 
Wellman (1960, op. cit.), 92 and 72; Ramirez-Bautista et al. (2000, 
op. cit.), 112 and 99; and this study, 98 and 82.

Based on gravidity, A. l. duodecemlineatus in Nayarit 
attains sexual maturity at 58 mm SVL, compared to 62 mm 
SVL at Chamela, Jalisco (Ramirez-Bautista et al. 2000, op. cit.). 
Expressed as a percentage of maximum size represented by the 
smallest gravid individual, this species is sexually mature at 
70.7% of 82 mm SVL in Nayarit (N = 52 females) and 62.6% of 
99 mm SVL in Jalisco (N = 148 females). Aspidoscelis costatus 
huico (in the A. sexlineatus species group) is syntopic with A. 
l. duodecemlineatus near San Blas, Nayarit (Zweifel 1959. Bull. 
Am. Mus. Nat. Hist. 117:57–116), where it matures at 67 mm 
SVL (i.e., 63.8% of maximum SVL of 105 mm [N = 68 females]; 
Walker 2008. Herpetol Rev. 39:85–86). In Nayarit individuals 
of A. l. duodecemlineatus, a female of 58 mm SVL had a clutch 
of 2. Among females of 60–69 mm SVL, 7 (25.9%) were gravid; 
clutch size was 1–3 (–x = 2.3, N = 6). Among females 70–79 mm 
SVL, 9 (47.4%) were gravid; clutch was 2–4 (–x = 2.6, N = 7). Two 
females 82 mm SVL had clutches of 2–4 (–x = 3.0). Females with 
data had clutches (sample size in each category in parenthesis) 
of 1 (1), 2 (8), 3 (5), and 4 (2); mean clutch size and SVL were 
2.5 ± 0.20 (1–4) eggs and 70.3 ± 1.65 (58–82) mm, respectively. 
No relationship was found between clutch size and SVL for 
16 Nayarit females (based on adjusted r2 = -0.01, P = 0.40, N 
= 16). Data for the CAS sample established these reproductive 
characteristics for A. l. duodecemlineata: (followed by data 
for Chamela; Ramirez-Bautista et al. 2000, op. cit.): SVL of all 
adult males, 73.6 ± 1.36 (55–98, N = 59) mm compared to 77.6 
± 1.6 (51–112, N = 115); SVL of all adult females, 68.2 ± 0.92 
(55–82, N = 52) compared to 78.6 ± 0.9 (62–99, N = 109); clutch 
size, 2.5 ± 0.20 (1–4) compared to 4.1 ± 0.2 (1–9); reproductive 
season, June–July (but undoubtedly much longer due to 
restricted interval of sample) compared with July–January, and 
reproductive potential, likely multiple clutches based on early 
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maturation of both sexes at small body sizes in an extended 
activity cycle near the northern fringe of the tropics in Nayarit 
and Jalisco. Collecting data for the CAS sample also indicate 
that A. l. duodecemlineatus achieves high population densities 
in Nayarit based on CAS 115082–115150 (N = 69) collected on 
26 June 1963. 

I thank R. C. Drewes, Curator in the Department of 
Herpetology, California Academy of Sciences, for the opportunity 
to examine specimens in his care. 

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

ASPIDOSCELIS TESSELATUS (Common Checkered Whiptail). 
CAPTURE OF PREY. We have observed foraging behavior in 
Aspidoscelis tesselatus (Common Checkered Whiptail), a hybrid-
derived diploid parthenogenetic species, at dozens of sites over 
its vast, but patchy, continental range which includes habitats 
in parts of Colorado, New Mexico, Oklahoma, and Texas in the 
USA and the state of Chihuahua in Mexico (Zweifel 1965. Amer. 
Mus. Novitat. 2235:1–49; Walker et al. 1997. Herpetologica 
53:233–259). This lizard is a relentless and deliberate diurnal 
forager/hunter for arthropods in a variety of habitats, such that 
it has been frequently possible to study its behaviors in close 
quarters during which it appeared to be oblivious to an observer. 
Feeding strategies in adults of this species (ca. 68–105 mm SVL) 
have been observed to include searching for termites in ground 
litter associated with vegetation and pursuit and seizure of 
grasshoppers and other low-flying insects in more open areas. 
Nevertheless, A. tesselatus is opportunistic in that it consumes 
a variety of adult and larval insects (e.g., Paulissen et al. 2006. 
Southwest. Nat. 51:555–560; Taylor et al. 2011. Southwest. Nat. 
56:180–186). 

Here, we describe a type of behavior in A. tesselatus pattern 
class C (sensu Zweifel 1965, op. cit.) that we had not previously 
witnessed. The observation was made by JEC on 28 July 2017 
at about 1420 hrs CDST at a site situated 14.4 km SE of the 
junction of US Hwy 385 and Texas Hwy 1061 near 1061 in the 
community of Valle de Oro, Potter County, Texas (35.47032°N, 
102.11681°W; WGS 84; 961 m elev.). We sought this area of 
occupancy of A. tesselatus in a county in the panhandle of Texas, 
USA, based on a locality published by Parker and Selander (1976. 
Genetics 84:791–805), to review the current ecological status of 
this parthenogenetic species in syntopy with gonochoristic A. 
sexlineatus (Six-lined Racerunner).

A large individual of Common Checkered Whiptail 
(University of Arkansas Department of Zoology [UAZ] 9700: 
30.6 g, 105 mm SVL [before preservation], 209 mm tail length 
[including regenerated portion]) was observed as it foraged in 
stands of Russian Thistle (Salsola tragus) that was a pervasive 
invasive plant species at the site. Upon discovery, the lizard 
remained stationary with head angled and one eye trained on 
JEC standing about a meter away. In contrast, individuals of A. 
sexlineatus, which were also abundant at the site, invariably 
retreated when approached that closely. Seconds after the 
encounter, this unusually large individual of A. tesselatus 
suddenly sprang at an approximately 80° angle and traveled 
about 40 cm from the substrate to seize a lepidopteran larva 
from the apices of branches of Russian Thistle. Upon landing 
the lizard entered the thistle with the larva in its jaws. The large 
size of the lizard coupled with its lack of distraction by presence 
of JEC, its ability to see prey at a distance, its capability of 
jumping from a fixed position and at a steep angle traversing 

a considerable height, and the attendant behavioral repertoire 
that the lizard could seize the larva, land on the substrate, and 
move away with the prey from human presence made this 
observation noteworthy. 

Research on whiptail lizards in Potter County, Texas, was 
conducted under authority of Texas Parks and Wildlife Department 
Scientific Permit No. SPR-1090-298. We thank Officer Bennet and 
colleagues of the Valle de Oro regional Sheriff’s Department and 
Amarillo Police Department for their service, protection, and 
numerous courtesies. Susan Hunt and other residents of Valle de 
Oro also facilitated our study. 

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

ASPIDOSCELIS TIGRIS AETHIOPS (Sonoran Tiger Whiptail). 
CLUTCH SIZE. Aspidoscelis tigris is a widespread species, ranging 
from Oregon, USA to northern Mexico (Hammerson et al. 2007. 
The IUCN Red List 2007. e.T64290A12754666). One of the lesser 
studied subspecies of A. tigris is A. t. aethiops. Here, we report on 
clutch size of A. t. aethiops from Sonora, Mexico. We dissected 
several specimens of Aspidoscelis tigris aethiops (N = 48 total) 
from the collection of the University of Colorado Museum. These 
specimens were collected from Ortiz, Valle de Guaymas, Sonora, 
Mexico (28.28972°N, 119.71694°W; WGS 84; 103 m elev.; see 
Smith et al. 2005. Bull. Chicago Herpetol. Soc. 40:45–51). Of these 
specimens, five females contained oviductal eggs (mean ± 1 SE: 
68.2 ± 3.7 mm SVL; range: 61–82 mm). Mean (± 1 SE) clutch size 
of A. t. aethiops was 2.0 ± 0.32 eggs (range: 1–3; N = 5), which is 
similar to those previously found for A. t. aethiops and Aspidoscelis 
tigris. Mean clutch size of A. t. aethiops from another nearby 
locality in Guaymas, Sonora was 2.2 (Walker et al. 2005. Herpetol. 
Rev. 36:316–317) and from Sinaloa was 1.7 (Walker 2014. Herpetol. 
Rev. 45:325). The most common clutch size in A. tigris in southern 
Arizona was 2 (Goldberg and Lowe 1966. J. Morphol. 118:543–548). 
Aspidoscelis tigris from the northern part of its range had a mean 
clutch size of 2.98, and those from the southern part of its range 
had a mean clutch size of 2.51 (Pianka 1970. Ecology 51:703–720). 
Mean clutch size of A. t. munda from California was 3.2 (range: 
1–5; Taylor 2003. Southwest. Nat. 48: 680–684). There was a 
tendency for clutch size to increase with female SVL, but this was 
not statistically significant (N = 5, r2 = 0.66, P = 0.10; slope = 0.069). 
Such a tendency is consistent with the observation that clutch size 
increased with female size in A. t. aethiops from Guaymas, Sonora 
(Walker et al. 2005, op. cit.).

We thank the late Hobart Smith for facilitating the loan of the 
specimens.
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ville, Ohio 43023, USA (e-mail: smithg@denison.edu); JULIO A. LEMOS-ES-
PINAL, Laboratorio de Ecología, UBIPRO, Facultad de Estudios Superiores Iz-
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Biology, Denison University, Granville, Ohio 43023, USA.

ASPIDOSCELIS TIGRIS PUNCTILINEALIS (Sonoran Tiger 
Whiptail). REPRODUCTION. I report reproductive characteristics 
for a population of Aspisoscelis tigris (Tiger Whiptail) that occurs 
abundantly on Isla Tiburón, Municipality of Hermosillo, State 
of Sonora, México. Isla Tiburón is part of the Islas Grandés 
Archipelago, it is the largest island in the Gulf of California with 
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the greatest plant and animal diversity, and it is the largest of 
all Mexican islands. Human presence on the island is limited 
to the Mexican Military and occasional visitors; it has been a 
nature preserve since 1963. With an area of ca. 1201 km2, GPS 
points of reference for Tiburón are (datum WGS 84): 28.87298°N, 
112.57655°W and 29.00439°N, 112.19740°W, approximate 
westernmost and easternmost points, and 29.21841°N, 
112.30361°W and 28.74826°N, 112.30921°W, approximate 
northernmost and southernmost points. The only whiptail 
lizard population (family Teiidae) on the island was described as 
endemic Cnemidophorus punctilinealis by Dickerson (1919. Bull. 
Amer. Mus. Nat. Hist. 41:461–477). However, it was synonymized 
by Burt (1931. U.S. Natl. Mus. Bull. 154:1–286), treated as 
Cnemidophorus tigris gracilis by Walker et al. (1966. Copeia 
1966:498–505) and Taylor and Walker (1991. Copeia 1991:800–
809), reallocated to C. t. punctilinealis by Taylor and Walker 
(1996. Copeia 1996:140–148), which was accepted by Dessauer 
et al. (2000. Bull. Amer. Mus. Nat. Hist. 246:1–148), placed in a 
resurrected genus as Aspidoscelis tigris punctilinealis by Reeder 
et al. (2002. Amer. Mus. Novitat. 3365:1–61), and referenced 
only as A. tigris by Lovich et al. (2009. Herpetol. Consverv. Biol. 
4:358–378). Although Isla Tiburón was cited by Dickerson (1919, 
op. cit.) as the type locality and total range of A. t. punctilinealis 
(= Cnemidophorus punctilinealis), the taxon is presently 
considered to also include wide-ranging populations that are 
distributed from coastal Sonora (ca. 3.0 km from Isla Tiburón) 
eastward into the Animas Valley in southwestern New Mexico. 
In this valley is the only known zone of either hybridization or 
secondary intergradation between western and eastern taxa 
of the A. tigris complex including A. t. punctilinealis and the 
taxon variously treated as either A. tigris marmoratus = C. tigris 
marmoratus by Dessauer et al. (2000, op. cit.) or A. marmorata 
marmorata by Reeder et al. (op. cit.) = C. marmoratus marmoratus 
(Hendricks and Dixon 1986. Texas J. Sci. 38:327–402). I based 
analyses of reproductive characteristics and snout–vent length 
(= SVL) in A. t. punctilinealis on dissections and measurements 
of 42 preserved specimens of this subspecies collected by T. P. 
Maslin and associates from Isla Tiburón and cataloged into the 
University of Colorado Museum (UCM): 15 August 1964 (UCM 
26634–26678, N = 45) and 19 July 1967 (UCM 35662, N = 1). Data 
for all except four unavailable specimens were grouped by sex 
and SVL as a ratio, ranges of variation in SVL and clutch size, 
and/or means of these to one decimal place ± 1 SE.

Numbers of each sex examined (16 M:26 F) of 42 individuals 
of A. t. punctilinealis by 10-mm increments of SVL (where 
applicable) were 52–59 mm (0 M:1 F), 60–69 (2:9), 70–79 (5:7), 
80–89 (5:8), and 90–93 (4:1). Among the 26 females in the sample, 
25 (96.2%) were sexually mature (> 61 mm), 19 (73.1%) were 
gravid, and 14 (53.8%) had undamaged clutches, including 5 
(19.2%) with oviductal eggs of 8.6 ± 0.40 (7.0–9.0) × 15.6 ± 0.68 
(14.0–17.0) mm and 9 (34.6%) with yolked ovarian follicles of 
5.1 ± 0.48 (3.8–8.0) mm. Sexual dimorphism in size in the Isla 
Tiburón population was indicated by the significantly larger 
mean SVL (P = <0.05) for adult males (80.0 ± 2.36, range 67–93, N 
= 16) compared to adult females (74.4 ± 1.60, range 62–90, N = 25), 
and the 4:1 ratio of males to females in the 90–93 mm SVL range. 
In A. t. punctilinealis, 4 of 9 (44.4%) females 60–69 mm SVL had 
clutches of 2–3 (–x = 2.5, N = 4). Among females 70–79 mm SVL, 
all 7 were gravid; clutch size was 3–4 (–x = 3.3, N = 3 undamaged). 
Among females 80–89 mm SVL, 7 of 8 (87.5%) were gravid; clutch 
size was 3–5 (–x = 3.9, N = 7 undamaged). Among females 90–93 
mm SVL, 1 of 1 was not gravid. For the single-date sample, 14 

females with data had clutches (sample size in each category in 
parenthesis) of 2 (2), 3 (6), 4 (5), and 5 (1), mean clutch size and 
SVL for these females were 3.4 ± 0.23 (2–5) eggs and 76.3 ± 2.12 
(62–86) mm, respectively. A positive relationship between clutch 
size and SVL was evident in gravid females from Isla Tiburón 
(based on adjusted r2 = 0.52, P = 0.0022, N = 14). 

Compared to this population of A. t. punctilinealis, the 
closest mainland area for the species from which data are 
available, A. tigris aethiops from 160 km to the southeast at 
Estación Ortiz (28.2900°N, 110.7169°W; elev. 103 m), Valle de 
Guaymas, municipality of Guaymas, Sonora (Walker et al. 
2005. Herpetol. Rev. 36:316–317), had a significantly smaller 
mean clutch size (2.2 ± 0.09, 1–4, N = 43), fewer females 
with clutches of 4–5 (N = 2; 4.7%), oviductal eggs of similar 
size (8.3 × 15.1 mm, N = 7), smaller mean SVL for all adult 
females (68.5 ± 0.73, 60–81 mm, N = 60), and smaller mean 
SVL for all adult males (71.7 ± 0.71, 60–87 mm, N = 91). 
Reproductive differences between Tiburón A. t. punctilinealis 
and Estación Ortiz A. t. aethiops occur over a small portion 
of the distribution of the A. tigris complex (including A. 
marmoratus; Hendricks and Dixon 1986, op. cit.). That further 
study of local adaptations in reproductive characteristics are 
required to understand the enormous latitudinal distribution 
of this species complex, which greatly exceeds that of all other 
species of Aspidoscelis in North American Deserts (Wright 
1994. In Brown and Wright [eds.], Herpetology of the North 
American Deserts: Proceedings of a Symposium, pp. 255–271. 
Southwestern Herpetologists Soc. 5, Van Nuys, California), 
was initially established by McCoy and Hoddenbach (1966. 
Science 154:1671–1672) and emphasized in a review by Vitt 
and Breitenbach (1993. In Vitt and Wright [eds.], Biology of 
Whiptail Lizards: Proceedings of a Symposium, pp. 211–244. 
Oklahoma Mus. Nat. Hist., Norman, Oklahoma).

I thank Curator S.-K. Wu (UCM) for the opportunity to 
examine specimens in his care. This work is further evidence 
of the long-term impact of field studies conducted in the Gulf 
of California in the 1960s by T. Paul Maslin (UCM, deceased), 
and associates. This note was greatly improved by the editorial 
expertise of Marc P. Hayes.

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

ASPIDOSCELIS TIGRIS PUNCTILINEALIS (Sonoran Tiger 
Whiptail). SCAVENGING BEHAVIOR. During a recent perusal 
of Herpetological Review, I encountered a natural history note 
(Wojnowski 2010. Herpetol. Rev. 41:216–217) purporting to 
have discovered the first instance of scavenging behavior in 
triploid parthenogenetic Aspidoscelis sonorae (Sonoran Spotted 
Whiptail). The description of this behavior was certainly 
adequate per se, and the observation on 24 April 2009 in Saguaro 
National Park East, Rincon Mountains, Pima County Arizona, 
USA, was accompanied by a panel of four excellent photographs 
of the lizard in question. The purpose of this note is to correct 
the identification of the species, which in fact was a foraging 
individual of Aspidoscelis tigris punctilinealis, based on the 
distinctive dorsal color pattern typical of this gonochoristic 
subspecies known from Sonora, Mexico, and Arizona, and 
extreme southwestern New Mexico in the USA (Taylor and 
Walker 1991. Copeia 1991:800–809; Taylor and Walker 1996. 
Copeia 1996:140–149; Dessauer et al. 2000. Bull. Amer. Mus. Nat. 
Hist. 246:1–148). H. L. Taylor (Regis University) and B. K. Sullivan 
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(Arizona State University), who have studied both A. tigris 
punctilinealis and A. sonorae in Arizona, have agreed with this 
corrected identification of the lizard in the photograph reported 
by Wojnowski (2010, op. cit.).

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

CALLOPISTES MACULATUS (Spotted False Monitor). DIET 
AND PREY HANDLING. Callopistes maculatus is the only lizard 
in the family Teiidae that occurs in Chile (Donoso-Barros. 1960. 
Rev. Chil. Hist. Nat. 55:41–54). It is known to consume lizards in 
the endemic genus Liolaemus (Liolaemidae; Castro et al. 1991. 
J. Herpetol. 25:127–129; Weymann 2016. Bol. Chil. Herpetol. 
3:26–27). Here, we report on the handling and consumption of L. 
nigromaculatus (Many-spotted Tree Iguana) by C. maculatus. On 
15 January 2018 at 1530 h on a sandy beach adjacent to the rocky 
intertidal zone along the coast of northern Chile (26.29572°S, 
70.67258°W; WGS 84), we sighted a C. maculatus with an already 
dead L. nigromaculatus in its mouth (Fig. 1). The tail of the prey 
was broken at the base and missing, possibly already consumed. 
Shortly thereafter, the C. maculatus dropped the prey and 
entered a burrow under a rock where it remained for 4 min. 
Upon emergence from the burrow, the C. maculatus retrieved 
the prey and travelled across open sand for 19.5 m to a bush 
and rock pile. It proceeded to consume the prey head first, in 
the shade of the dense bush. The lizard emerged from the bush 

briefly, coming out onto the adjacent rocks before returning to 
the bush to ingest the hindquarters and swallow the prey (Fig. 
2). Based on the apparent difficulty the C. maculatus exhibited 
when swallowing the L. nigromaculatus, we judged the prey to 
be close to the maximal size that this particular predator could 
consume (Fig. 2). The entire prey was consumed within 23 min. 
Particularly noteworthy are the size of the prey relative to the 
predator, the long handling time invested to consume the prey, 
and the relatively long trek by the predator carrying the prey 
across open habitat.

We thank H. Nuñez, Museo Nacional de Historia Natural, 
Chile, for confirming the identification of the Liolaemus 
nigromaculatus.

MARIA A. EIFLER (e-mail: meifler@ku.edu), and DOUGLAS A. 
EIFLER, Erell Institute, Lawrence, Kansas USA (e-mail: doug.eifler@gmail.
com); WILFREDO BRIONES GODOY, Unidad de Medio Ambiente, 
Departamento de Obras, Ilustre Municipalidad de Chañaral, Calle Merino 
Jarpa Nº 801. Provincia de Chañaral, Región de Atacama, Chile (e-mail: 
gestionambiental@yahoo.com).

COLEONYX VARIEGATUS (Western Banded Gecko) and 
SONORA SEMIANNULATA (Variable Ground Snake). 
HETEROSPECIFIC INTERACTIONS. Although arthropods 
are generally viewed as the preferred prey of Variable Ground 
Snakes, banded geckos have been identified as potential 
prey of these small, secretive snakes (Degenhardt et al. 1997. 
Amphibians and Reptiles of New Mexico. University of New 
Mexico Press, Albuquerque, New Mexico. 431 pp). Over the past 
eight years we have found geckos and ground snakes taking 
refuge simultaneously under a single coverboard (less than 1 m2) 
at our long-term monitoring site northeast of Phoenix, Arizona 
(Sullivan et al. 2017. Urban Ecosystems 20:199–206). Generally, 
snakes and lizards are separated (> 250 mm) when we expose 
them by lifting a coverboard. However, we recently documented 
an instance in which they were in close proximity over a number 
of days during the winter.

On 4 January 2019, we examined our coverboard array on the 
Cave Creek Floodplain, on the eastern edge of the Union Hills 
(33.72334°N, 112.05550°W, NAD 27; 527 m elev.) in Maricopa 
County, Arizona, USA. At 1000 h, one coverboard (500 × 1000 
mm, 10-mm thick plywood) yielded three Sonora and a single 

fig. 1. Juvenile Coleonyx variegatus under a coverboard next to 
a Sonora semiannulata. Photo from 4 January 2019; 1000 h, air 
temperature 4°C; note left forelimb is pressed against coil of snake.

fig. 1. Callopistes maculatus departing a burrow to embark on a 19.5-
m trek across open sand with a dead Liolaemus nigromaculatus.

fig. 2. Callopistes maculatus consuming Liolaemus nigromaculatus 
headfirst.
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juvenile Coleonyx. Of interest was the proximity of the gecko to 
one of the snakes: when exposed, the lizard’s left forelimb was 
pressed against a coil of the snake (Fig. 1). Although the gecko’s 
eyes were open, neither subject appeared active nor moved 
during the few minutes of observation, presumably as a result 
of the low temperature (air temperature = 4°C). The snake was 
coiled, partially hidden in a small depression, as is common 
for these snakes when exposed under coverboards. The gecko 
was pressed against the coils of the snake, at the mouth of the 
small depression occupied by the snake. When we returned on 
8 January 2019 (1000 h, air temperature = 11°C) the gecko was 
draped over the coils of the snake (Fig. 2), apparently because 
the snake had crawled out of the small depression, presumably 
displacing the gecko a short distance (15 mm) from its prior 
location. On this date, during the minute they were exposed, the 
gecko moved slightly, and the snake tongue-flicked the air on a 
few occasions, but they remained in contact (Fig. 2). When we 
returned a third time (10 January 2019; 0930 h; air temperature 
= 13°C), the snake and the lizard were now separated: the gecko 
had moved ca. 200 mm while the snake remained at the same 
position. It is possible that by repeatedly lifting the coverboard 
over the week of our observations, we disturbed both subjects.

Variable Ground Snakes are generally inactive from late 
November through February at our Sonoran Desert survey site, 
but banded geckos are regularly active during winter (December 
and January) if temperatures are mild (high temperatures > 20°C). 
Because ground snakes were observed under coverboards by 
late November 2018, we infer they had initiated a period of over-
wintering dormancy, and that the gecko took refuge near the 
snake subsequently. It is reasonable to assume that ectothermic 
prey and predator may be in close proximity due to a reduction 
in risk to prey when over-wintering. Nonetheless, it is of interest 
that these two species are found together under coverboards 
during other seasons with regularity. Our observations are 
consistent with the view that Western Banded Geckos do not 
recognize Variable Ground Snakes as predators. As noted by 
Dial and Schwenk (1996. J. Zool. 276:415–424), a closely related 
banded gecko, C. brevis, did not respond to the chemical cues of 

S. semiannulata as they did to chemical cues of other potential 
snake predators.

We thank A. Holycross, T. Jones, and R. Babb for discussions 
and comments on our observations.

BRIAN K. SULLIVAN, School of Mathematical and Natural Sciences, 
Arizona State University, PO Box 37100, Phoenix, Arizona 85069, USA 
(e-mail: bsullivan@asu.edu), ELIZABETH A. SULLIVAN, 14425 N 9th St., 
Phoenix, Arizona 85022, USA.

CNEMIDOPHORUS LEMNISCATUS (Rainbow Whiptail). 
CAUDAL WOUND AND BIFURCATION. Different types of 
caudal wounds in certain species of lizards (e.g., of the teiid 
genera Aspidoscelis and Cnemidophorus) can stimulate a range 
of responses. These include simple wound healing followed 
by essentially normal growth, terminal regeneration of the 
autotomized tail, development of a supernumerary branch at the 
site of an injury and retention of the original tail (i.e., development 
of a bifurcation), and growth of multiple supernumerary 
branches as a result of an unusual caudal trauma as reported 
in A. sexlineatus (Six-lined Racerunner) by Trauth et al. (2014. 
Herpetol. Rev. 45:492–493). However, the mechanisms that 
produce the different types of injury-triggered caudal anomalies 
have not been clarified in the literature. Noteworthy examples 
of reports of caudal bifurcations in species of lizards include 
Vrcibradic and Niemeyer (2013. Herpetol. Rev. 44:510–511), 
Bateman and Chung-MacCoubrey (2013. Herpetol. Rev. 44:663), 
and Cordes and Walker (2013. Herpetol. Rev. 44:319). One of us 
(AF) has obtained numerous images (in situ) of an introduced 
lizard species in Florida, namely gonochoristic Cnemidophorus 
lemniscatus (Rainbow Whiptail), which is now locally abundant 
within an area in Hialeah in the greater Miami metroplex in 
Miami-Dade County (Butterfield et al. 2009. Southeastern 
Naturalist 8:45–54; Walker and Hach 2016. Herpetol. Rev. 47:296). 
Two of these images were of comparative interest. One provided 
an example of unusual simple caudal healing (Fig. 1); the other 
provided the only example known to us of an individual of C. 
lemniscatus with a caudal bifurcation photographed in nature 
(Fig. 2). Both lizards were photographed in a stationary position 
in October 2015 in Hialeah in the vicinity of the East Coast 
Railway (ECR). This is the corridor in which the species has 
become distributed over a verified distance of approximately 3.5 
km in north and south from the suspected vicinity of the release 

fig. 2. Juvenile Coleonyx variegatus under a coverboard on top of a 
Sonora semiannulata. Relative to positions four days prior, the snake 
has emerged from the depression, and the gecko is in close contact. 
Photo from 8 January 2019; 1000 h, air temperature 10°C. 

fig. 1. Image of an individual of gonochoristic Cnemidophorus 
lemniscatus made in 2015 in Hialeah, Miami-Dade County, Florida; 
note downward angle at the distal ca. 30% of the tail resulting from 
an apparent minor wound.
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of individuals imported from either Central or South America by 
the pet trade (see Butterfield et al. 2009, op. cit.).

In an image of a robust adult of C. lemniscatus from the area 
noted, the distal ca. 30% of the tail was slightly, but permanently, 
angled to the left from a slight enlargement indicative of a 
completely healed minor wound that had resulted in no apparent 
effect on the general condition of the animal (Fig 1). In the image 
of a second adult, which appeared to be less than robust in 
condition, there was a caudal bifurcation immediately posterior 
to the 29th or 30th caudal scale whorl (Fig. 2), depending on the 
method of counting these scale configurations. Whether the left-
directed branch of larger diameter and somewhat misshapen 
appearance or the right-directed branch of smaller diameter and 
tapered shape, were the original or regenerated components 
was problematic. We opine that the less than robust condition 
of this lizard could be interpreted as a result of the diversion of 
energy to development of the bifurcation as indicated for an 
individual of parthenogenetic Aspidoscelis velox (Plateau Striped 
Whiptail) by Cordes and Walker (op. cit.). These two examples 
of caudal anomalies in Florida individuals of C. lemniscatus are 
rare observations, with lizards having regenerated tails being the 
most commonly encountered caudal anomalies in the species. 

JAMES M. WALKER, Department of Biological Sciences, University of 
Arkansas, Fayetteville, Arkansas 72701, USA (e-mail: jmwalker@uark.edu); 
ANTHONY FLANAGAN, 2900 North 72th Avenue, Hollywood, Florida, USA.

CORDYLUS MACROPHOLIS (Large-scaled Girdled Lizard). 
AVIAN PREDATION. On 19 October 2018, near Lambert’s Bay, 
Western Cape, South Africa, we discovered a large cache of 
reptile remains below an active Pied Crow (Corvus albus) nest 
built atop a wooden electrical pole that contained three young. 
Scattered within a 5-m radius below the nest were the shells of 

27 Angulated Tortoises (Chersina angulate), a section of spinal 
column from an unknown snake, and the hollowed-out body 
of an adult Large-scaled Girdled Lizard (Cordylus macropholis; 
Fig. 1). Angulated Tortoises are a well-known prey item of native 
corvids, especially within the juvenile life-stage (Boycott and 
Bourquin 2000. The Southern African Tortoise Book. Revised 
Edition. KwaZulu-Natal, South Africa. 228 pp.; Franch 2017. 
M.S. Thesis, University of Cape Town, South Africa. 49 pp.). The 
average straight carapace length of the 27 Angulated Tortoises 
we found was 49 ± 5 mm (range: 42–65 mm), which is much 
smaller than adult size (over 200 mm carapace length; Boycott 
and Bourquin 2000, op. cit.). However, little is known regarding 
the specific predators of Large-scaled Girdled Lizards.

The Large-scaled Girdled Lizard has a restricted species’ 
range within South Africa, and completely relies on the 
succulent Euphorbia caput-medusae for shelter (Reissig 2014. 
Girdled Lizards and Their Relatives. Chimaira, Frankfurt, 
Germany. 249 pp.). These two natural history traits make this 
species quite vulnerable to population decline, and thus it is 
globally listed as Near Threatened (Bates et al. 2014. Atlas and 
Red List of Reptiles of South Africa, Lesotho and Swaziland. 
South African National Biodiversity Institute, Pretoria, South 
Africa. xvii + 485 pp.). The recommended conservation measures 
for this cryptic species include furthering our understanding 
of its’ specific biology and ecology (Bates et al. 2014, op. cit.), 

fig. 1. A) Within a 5 m radius of a Pied Crow (Corvus albus) nest 
located near Lambert’s Bay, Western Cape, South Africa we found the 
remains of 27 Angulated Tortoises (Chersina angulate), one Large-
Scaled Girdled Lizard (Cordylus macropholis) and one unknown 
snake species; B) The adult Large-Scaled Girdled Lizard was 
identifiable from its dried skin. 

fig. 2. Image of an individual of gonochoristic Cnemidophorus 
lemniscatus made in 2015 in Hialeah, Miami-Dade County, Florida; 
note the terminal bifurcation of the tail resulting from a major wound 
that stimulated development of the supernumery branch which also 
affected the growth of the orignal component.
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yet this lizard is extremely difficult to observe in nature due to 
its cryptic behavior. Our observation contributes to this goal 
by identifying a native predator of this species, the Pied Crow. 
The Pied Crow is susceptible to population increases related to 
climate change and human-subsidized resources (Cunningham 
et al. 2016. Divers. Distrib. 22:17–29). Previously, increased Pied 
Crow populations due to human activity have been suggested 
to correspond with decreases in the population size of Speckled 
Tortoises (Homopus signatus; Loehr 2017. J. Wildl. Manag. 
81:470–476) and may suggest that the predatory relationship 
between Large-scaled Girdled Lizards and Pied Crows may be 
one of conservation concern and worthy of further investigation.

We thank M. Cherry for his support during the fieldwork 
wherein this observation occurred, as well as the Claude Leon 
Foundation for their support of JLR through their postdoctoral 
fellowship. We also would like to thank J. Hayes, C. Rheeder, 
Nortier Research Farm, and the Western Cape Government’s 
Department of Agriculture for their assistance facilitating this 
work.

JULIA L. RILEY (e-mail: julia.riley@gmail.com) and JAMES BAXTER-
GILBERT, Department of Botany and Zoology, Stellenbosch University, 
Stellenbosch, South Africa, 7600 (e-mail: jx_baxtergilbert@laurentian.ca).

CYRTODACTYLUS SUMUROI. ENDOPARASITES. Cyrtodactylus 
sumuroi was described from Eastern Samar Province, Samar 
Island, Philippines (11.829°N, 125.273°E; WGS 84) by Welton et 
al. (2010. Herpetol. Monogr. 24:55–85) where it occurs in forested 
habitats. We know of no published reports of helminths from C. 
sumuroi and herein establish the initial helminth list for this 
species.

Eight C. sumuroi (mean SVL = 88.5 mm ± 3.8 SD, range 
= 82–92 mm) from the Philippines and deposited in the 
herpetology collection (OMNH) of the Sam Noble Natural 
History Museum, University of Oklahoma, Norman, Oklahoma, 
USA were examined for helminths. We examined OMNH 44617, 
44620, 44622, 44624–44626, 44627, Western Samar Province 
(12.05262°N, 125.03429°E; WGS 84), collected June 2014; OMNH 
44630, Western Samar Province (12.05284°N, 125.04111°E; 
WGS 84), collected July 2014. The lizards were fixed in neutral 
buffered formalin and stored in 70% ethanol. The body cavity 
was opened by a longitudinal incision and the digestive tract was 
removed and opened. The esophagus, stomach and small and 
large intestine were examined using a dissecting microscope. 
Helminths were placed on a glass slide in a drop of lactophenol, 
a coverslip was added and identification was made from these 
temporary wet mounts.

Six nematodes were found, all in the large intestines: two fe-
males in OMNH 44620, one male in OMNH 44627 were assigned 
to Falcaustra sp. based upon the structure of the esophagus, a 
spherical isthmus immediately anterior to the esophageal bulb. 
Unfortunately, the posterior end of the male was damaged and 
because species of Falcaustra are distinguished on the basis of 
male characters, these individuals could not be assigned to a 
species. The remaining individuals, two females in OMNH 44626 
and one female in OMNH 44630, were assigned to the family 
Cosmocercidae based upon esophagus and uterine structure. 
Members of this family are identified based upon male charac-
ters, and thus we cannot assign these individuals to other than 
Cosmocercidae gen. sp. Identifications were made utilizing 
Anderson et al. 2009 (Keys to the Nematode Parasites of Verte-
brates. Archival Volume. CAB International, Oxfordshire, UK. 
463 pp.) and Gibbons (2010. Keys to the Nematode Parasites of 

Vertebrates, Supplementary Volume. CAB International, Oxford-
shire, UK. 416 pp.). 

Voucher helminths were deposited in the Harold W. Manter 
Laboratory (HWML), University of Nebraska, Lincoln, USA, 
as Falcaustra sp. (HWML 110621) and Cosmocercidae gen. sp. 
(HWML 110622). Cyrtodactylus sumuroi represents a new host 
record for Falcaustra sp. and Cosmocercidae gen. sp.

We thank Cameron D. Siler (OMNH) for permission to 
examine C. sumuroi and Jessa L. Watters for facilitating the loan.
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CHARLES R. BURSEY, Pennsylvania State University, Department of 
Biology, Shenango Campus, Sharon, Pennsylvania 16146, USA (e-mail: 
cxb13@psu.edu).

DACTYLOA PHILOPUNCTATA (Amazon Green Anole). 
REPRODUCTION. Dactyloa philopunctata is a species of anole 
lizard found in upland forests of the central Brazilian Amazon 
(Rodrigues 1988. Pap. Avul. Zool. 36:333–336; Avila-Pires 1995. 
Zool. Verhandel. 299:1–706). It is arboreal, diurnal, and non-
heliophilic and has a diet comprised of spiders and other small 
arthropods (Zimmerman et al. 1990. In Gentry [ed.], Frogs, 

fig. 1. Mating Dactyloa philopunctata on a tree (Syzygium cumini) 
from Brazil: A) dorsolateral view; B) lateral view.
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Snakes, and Lizards of the INPA-WWF Reserves near Manaus, 
Brazil, pp. 426–454. Yale University Press, London).

At 1511 h on 30 May 2009, we observed a pair of D. 
philopunctata copulating on the trunk of an introduced tree 
species (Syzygium cumini), nearly 2.5 m above the ground, 
at the edges of the Lake Acariquara, within the Acariquara 
Environmental Protection Area (APA-Acariquara), Manaus, 
Amazonas, Brazil (3.08146°S, 59.96166°W; WGS 84). The male 
was superimposed on the female with anterior portion of the 
body slightly inclined to the right, biting the dorsal side of the 
female’s neck firmly (Fig. 1A). The male was holding the female 
body with the left limbs while using the right limbs to assist 
their fixation on the tree. Also, the male’s tail base was crossed 
under that of the female and the pair maintained this position 
with male and female head up (Fig. 1B). Mating behavior was 
observed until 1531 h.

There are few reports about the mating behavior of the 
lizards of this genus. Recent reports of D. jacare (as Anolis jacare) 
shows that the courtship behaviors are different compared to 
those of D. philopunctata, with copulation occurring near the 
ground and the male positioned head up and female head down 
(Perdomo et al. 2016. Herpetol. Rev. 47:293). Our report is the 
first description of mating behaviorin D. philopunctata.

We thank the Instituto Nacional de Pesquisas da Amazônia 
(INPA) for research support. AMSN thanks particularly 
the support for the Capes-INPA research grant (Process: 
88887.312051/2018-00). DMMM thanks particularly the support 
for the CNPq research grant (Process: 141878/2018-5). RS 
acknowledges the FAPEAM for the Ph.D. scholarship (002/2016 
– POSGRAD 2017).
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André Araújo, 2936, 69080-97, Manaus, Amazonas, Brazil (e-mail: diego.
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EMOIA BOETTGERI (Micronesia Spotted Skink). 
REPRODUCTION. Emoia boettgeri is a Micronesian species 
ocurring in Chuuk State eastward to Arno Atoll and Marshall 
Islands (Zug 2013. Reptiles and Amphibians of the Pacific Islands, 
a Comprehensive Guide. University of California Press, Berkeley. 
306 pp.). Reproductive data on E. boettgeri is limited to a report 
of two oviductal eggs (Brown 1991. Mem. California Acad. Sci. 
15:1–94). In this note I add information on the reproductive 
biology of E. boettgeri.

I examined a sample of 11 E. boettgeri collected during 1953–
2013 from the Federated States of Micronesia and deposited 
in the vertebrate zoology collection of the Bernice B. Bishop 
Museum, Honolulu, Hawaii, USA (BPBM). The sample consisted 
of four adult males (mean SVL = 59.3 mm ± 3.9 SD, range = 55–63 
mm), five adult females (mean SVL = 60.4 mm ± 3.7 SD, range = 
55–63 mm), two juvenile males (SVL= 48, 50 mm).

Snout–vent length was measured on each skink to the nearest 
mm. A small slit was made on the left side of the abdomen and the 
left testis was removed from males and the left ovary was removed 
from females for histological examination. Oviductal eggs were 
counted in situ. No histological examination was performed on 
them. Removed gonads were embedded in paraffin, sections 
were cut at 5 µm, and stained by Harris hematoxylin followed 

by eosin counterstain. Slides were examined to determine the 
stage of the testicular cycle or the presence of yolk deposition in 
females. Histology slides were deposited at BPBM.

Spermiogenesis in which the seminiferous tubules were lined 
by sperm or groups of metamorphosing spermatids was noted 
in males from the following months: January (BPBM 5583), June 
(BPBM 5474, 43514), July (BPBM 34547). The smallest mature 
male (spermiogenesis) measured 55 mm SVL and was from July. 
Two smaller males (BPBM 12509, 34546) had tiny testis and were 
not undergoing spermiogenesis. One female from July (BPBM 
43519, SVL = 55 mm) contained two oviductal eggs. Four other 
slightly larger females exhibited no reproductive activity August 
(BPBM 12642, SVL = 63 mm), October (BPBM 12527, 12525, 
SVLS= 58, 63 mm), December (BPBM 13793, SVL = 63 mm) and 
may have been between clutches. From the above, E. boettgeri 
females are mature at 55 mm SVL.

The presence of males exhibiting spermiogenesis at opposite 
ends of the year (January versus July) may suggest a prolonged 
period of sperm formation for E. boettgeri. However, examination 
of testes from additional months are needed to clarify the events 
in the testicular cycle of E. boettgeri.

I thank Molly E. Hagemann (BPBM) for permission to 
examine E. boettgeri.

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

EREMIAS NIKOLSKII (Kirghiz Racerunner). ENDOPARASITES. 
Eremias nikolskii is known from mountain ranges around the 
Fergana Valley in Eastern Uzbekistan, Kyrgyzstan and northern 
Tajikistan (Sindaco and Jerem➢enko 2008. The Reptiles of the 
Western Palearctic, Vol. 1. Edizioni Belvedere, Latina, Italy. 
579 pp.). There are two records of Nematoda reported from E. 
nikolskii: Skrjabinelazia hoffmanni (Sharpilo 1976. Parasitic 
Worms of the Reptilan Fauna of the USSR. Naukova Dumka, 
Kiev. 287 pp.) and Spauligodon eremiasi (Markov and Bogdanov 
1961. Uchenye Zapiski Stalingradskogo Gosudarstvennogo 
Pedagogicheskogo Instituta 13:101–123). In this note we add 
another helminth species to the list of parasites of E. nikolskii.

One adult female of E. nikolskii was collected by hand on 8 
May 2018 at Kotormo, Jalal-Abad Region, Kyrgyzstan (41.8566°N, 
73.0534°E; WGS 84; 1027 m elev.). It was euthanized, preserved in 
96% ethanol, maintained in 70% ethanol, and deposited in the 
collection of the Department of Zoology, Comenius University, 
Bratislava, Slovakia (DJ 7266). The esophagus, stomach, and 
small and large intestine were examined for parasites under 
a dissecting microscope. A single individual of the nematode 
Thelandros baylisi was found and identified using Anderson 
et al. (2009. Keys to the Nematode Parasites of Vertebrates, 
Archival Volume. CAB International, Wallingford, Oxfordshire. 
463 pp.) and Chatterji (1925. Rec. Indian Mus. 37:29–36). Eremias 
nikolskii represents a new host record for T. baylisi. Thelandros 
baylisi has been previously reported in Saara (as Uromastyx) 
hardwickii, Laudakia (as Agama) tuberculata, Calotes versicolor, 
Paralaudakia (as Agama) himalayana, and P. (as Agama) 
lehmanni by Baker (1987. Mem. Univ. Newfoundland, Occas. 
Pap. Biol. 11:1–325). The T. baylisi specimen we collected is 
deposited at the Harold W. Manter Parasitology Laboratory 
(HWML), The University of Nebraska, Lincoln, Nebraska, USA 
(HWML 110808).

We thank D. Gru➢a and A. Bragin for their help in the field. This 
work was supported by the Slovak Research and Development 
Agency under the contract no. APVV-15-0147. 
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HOMONOTA HORRIDA (South American Marked Gecko). 
AQUATIC LOCOMOTION. Homonota horrida has crepuscular 
and nocturnal habits, is insectivorous, and is common in rocky 
mountains and cracks of urban constructions. It occurs in the 
phytogeographic provinces of Monte and Chaco up to 2500 m 
elev. (Cei 1993. Museo Regionale di Scienze Naturali, Monogr. 
14, Torino, Piedmont). On 26 November 2017 at 2134 h, in at La 
Majadita, Valle Fértil, San Juan, Argentina (30.7152°S, 67.4940°W; 
WGS 84; 1006 m elev.), an adult H. horrida was observed floating on 
water in a slow-flowing stream (Fig. 1),while hunting hemipterans 
(Gerridae). The lizard was suspended on the surface of the water 
and swam in it, making snake-like motions, to try to capture 
approaching insects. Locomotion at the air-water interface 
evolved in more than a thousand species, including insects, fish, 
reptiles, and mammals (Bush and Hu 2006. Annu. Rev. Fluid Mech. 
38:339–369) and surface tension forces play an important role 
in surface locomotion over water (Nirody et al. 2018. Curr. Biol. 
28:4046–4051). In contrast to our observation, Nirody et al. (2018) 
described the aquatic locomotion of Hemidactylus platyurus, 
which is limited to running quadrupedally with the hind end of 
the body falling just under the water surface due to its inability 
to adopt an erect posture as in basilisks. It is unlikely that this 
behavior in water by H. horrida would affect the adhesive system, 
and thus subsequent terrestrial locomotions (Stark et al. 2014. 
PLoS ONE 9:e101885; Stark et al. 2012. J. Exp. Biol. 215:3080–3086). 
It could also imply possible advantages in the trophic ecology 
of the species (Nieva et al. 2016. Iheringia, Sér. Zool. 106) when 
exploiting new food resources and, at the same time, decreasing 
intraspecific competition.

FRANCO VALDEZ (e-mail: franco.valdez408@gmail.com), RODRIGO 
GÓMEZ ALÉS, JUAN CARLOS ACOSTA (e-mail: jcacostasanjuan@gmail.
com), LUCAS CORRALES, RUBEN FERNANDEZ, RODRIGO ACOSTA, 
TOMÁS AGUSTÍN MARTÍNEZ Y GRACIELA BLANCO, Gabinete Diversidad 
y Biología de Vertebrados del Árido, Departamento de Biología, Facultad de 
Ciencias Exactas, Físicas y Naturales, Universidad Nacional de San Juan, San 
Juan, Argentina.

LEIOCEPHALUS CARINATUS ARMOURI (Northern Curly-tailed 
Lizard). DIET. On 25 June 2018, at 1609 h (33°C air temperature), 
we collected an adult male Leiocephalus carinatus armouri (90 
mm SVL, 29 g) from a glue trap near dumpsters at a restaurant 
in Martin County, Florida, USA (27.1795°N, 80.2377°W; WGS 84). 
Upon dissection, two partially digested juvenile Agama picticauda 
(Peters’ Rock Agama) were removed from the L. c. armouri 
gastrointestinal tract (Fig. 1). The two A. picticauda had SVLs 
of 30 and 40 mm. The L. c. armouri and stomach contents were 
deposited at the Florida Museum of Natural History (UF 185313). 
Despite previous documentation of saurophagy in L. carinatus, 
namely predation of Anolis sagrei (Schoener et al. 2002. Ecol. 
Monogr. 72:383–407) and cannibalism (Dean et al. 2005. Herpetol. 
Rev. 36:451), this is the first evidence of L. c. armouri consuming 
Agama picticauda. Although their introduced ranges overlap in 
other regions of Florida, populations of both species have been 
sympatric in Martin County for longer than many other regions 
as A. picticauda have been documented in Martin County since 
1999 (Enge et al. 2004. Fla. Sci. 67:303–310), while L. carinatus have 
been documented since 12 May 1994 (Hauge and Butterfield 2000. 
Herpetol. Rev. 31:53).

This work was conducted with funding from USGS Fort Collins 
Science Center, Invasive Species Branch and approval from 
Florida Fish and Wildlife Conservation Commission (EXOT-18-
30) and University of Florida Institutional Animal Care and Use 
Committee (#201709774).
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lhenigan@ufl.edu), NATHAN T. DZIKOWSKI (Nathan.dzikowski7@gmail.
com), and CHRISTINA M. ROMAGOSA, Wildlife Ecology and Conservation, 
110 Newins-Ziegler Hall, PO Box 110430, University of Florida, Florida, USA 
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LEIOCEPHALUS CARINATUS ARMOURI (Northern Curlytail 
Lizard). PREDATION. Leiocephalus carinatus armouri is a 
well-established, invasive, exotic species in Florida (Meshaka 
2011. Herpetol. Conserv. Biol. Vol. 6, Monogr. 1). A number of 
vertebrate predators of this species have been documented 
within its introduced range (Meshaka 2011, op. cit.). Here we add 
two additional species to the list of predators of Leiocephalus 
carinatus armouri in their introduced range.

fig. 1. Adult Homonota horrida moving on the surface of the water.

fig. 1. Leiocephalus carinatus armouri (UF 185313) from Martin 
County, Florida, USA with stomach contents removed, revealing two 
Agama picticauda juveniles in different stages of digestion.
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On 11 October 2018 at 0950 h in the Country Park community 
in Boca Raton, Florida, USA, a Cuban Knight Anole (Anolis 
equestris; ca. 16 cm SVL) was observed at the base of a Gumbo 
Limbo Tree (Bursera simaruba) with a smaller L. c. armouri (ca. 
7 cm SVL) in its mouth. The anole continued to swallow the L. c. 
armouri and moved further up the trunk of the tree (Fig. 1). The 
exotic Cuban Knight Anoles have been observed consuming 
on other exotic species in Florida, including the Puerto Rican 
Crested Anole (Anolis cristatellus) and the Hispaniolian Bark 
Anole (A. distichus; Stroud 2013. Herpetol. Rev. 44:660–661; 
Ljustina and Stroud 2016. Herpetol. Rev. 47:459–460).

On 15 October 2018 at 1530 h in the Huckshorn Arboretum 
at the Florida Atlantic University campus in Jupiter, Florida, 
USA, a Fish Crow (Corvus ossifragus) was observed rapidly 
descending upon and grabbing a small L. c. armouri (ca. 8 
cm SVL) with its feet. The observer disturbed the crow and it 
immediately flew off with the lizard still grasped in its claws. 
However, ingestion of the L. c. armouri was not observed.

JEFFREY S. HERR, Environmental Science Program, Florida Atlantic 
University, Boca Raton, Florida 33431, USA (e-mail: jherr2013@fau.edu); 
JON A. MOORE, Wilkes Honors College, Florida Atlantic University, 
Jupiter, Florida 33458, USA (e-mail: jmoore@fau.edu).

MEDIODACTYLUS KOTSCHYI (Kotschy’s Gecko). 
SAUROPHAGY. Invertebrates are the dominant component of 
the diet of Mediodactylus kotschyi (Ajtic 2014. Fauna Balcana 
3:1–70), but the composition of the diet varies seasonally 
(Valakos and Polymeni 1990. Herpetol. J. 1:474–477; Ajtic 2014, 
op. cit.). Saurophagy is known in geckos (e.g., Snyder et al. 2010. 
Salamandra 46:37–47; Parves and Alam 2015. Herpetol.l Bull. 
132:28–29) but was not known for M. kotschyi previously. At 
1245 h on 16 September 2018 during a herpetofaunal survey 
on the island of Trizonia (38.3649°N, 22.0683°E; WGS 84; 10 m 
elev.) in the Corinthian Gulf of Greece, we recorded an adult M. 

kotschyi feeding on a hatchling Ablepharus kitaibelii (Juniper 
Skink; Fig. 1). The gecko was found under a rock together 
with another individual of the same species in an olive grove 
meadow with rocky substrate. The hatchling A. kitaibelli was 
almost fully ingested and only the tail was visible, but the 
gecko partly regurgitated the prey upon capture. The gecko was 
released immediately, after which it escaped under a rock with 
the prey still in its mouth. 

ELIAS TZORAS, Ecological Movement of Patras, Sachtouri 64, 
GR-26222 Patra, Greece (e-mail: eliastzoras@outlook.com); ALEXIS 
PANAGIOTOPOULOS, School of Biology, University of Patras, GR-26500 
Patra, Greece (e-mail: alexispan556677@gmail.com).

OPHISAURUS  VENTRALIS (Eastern Glass Lizard). 
PREDATION. Glass lizards of the genus Ophisaurus are 
common prey items for raptors in North America (Stevenson 
and Meitzen 1946.Wilson Bull. 58:198–205; Fitch and Bare 1978. 
Trans. Kansas Acad. Sci. 81:1–13). Here we present an observation 

fig. 1. Leiocephalus carinatus armouri being eaten by Anolis equestris.

fig. 1. Mediodactylus kotschyi feeding on a hatchling Juniper Skink, 
Ablepharus kitaibelii.

fig. 1. Red-shouldered Hawk feeding on depredated Ophisaurus 
ventralis. 
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of an adult O. ventralis being predated by a Red-shouldered 
Hawk (Buteo lineatus). 

In early April 2017, at ca. 1800 h at a private property in 
property in Collier County, Florida, USA, a young adult Red-
shouldered Hawk was observed on a fence post grasping a large 
O. ventralis (ca. 60 cm TL; Fig. 1). No movement was observed 
from the lizard, so we assumed it was dead. The hawk spent ca. 
15 min inspecting and ingesting the lizard before carrying the 
remaining body onto a tree beyond our view.

In other parts of the United States, related species of glass 
lizards (e.g., O. attenuatus) have been observed as prey items 
for other raptors, with glass lizards making up as much 2.4% 
of their diet (Fitch 1974. The Condor 76:331–360). Though Red-
shouldered Hawks are commonly studied in various parts of their 
range, this observation represents an uncommon interaction 
between a semi-fossorial lizard and opportunistic raptor.

JORDAN DONINI, Department of Pure and Applied Sciences, Florida 
Southwestern State College, 7505 Grand Lely Drive, Naples, Florida 34113, 
USA (e-mail: Jtdonini@fsw.edu);  JACQUELYN COPPARD, Department of 
Advancement & Development Operations, Naples Botanical Garden, 4820 
Bayshore Dr., Naples, Florida 34112, USA.

PLATYSAURUS BROADLEYI (Augrabies Flat Lizard). 
HETEROSPECIFC COPROPHAGY. On 26 and 27 September 
2018 we observed multiple adult female Platysaurus broadleyi 
eating pieces of crushed crab shell out of dried Cape Clawless 
Otter (Aonyx capensis) feces (Fig. 1). Six observations were made 
of different-sized lizards returning to the feces and searching out 
sections of crab shell that were small enough to consume. These 
observations were made within Augrabies Falls National Park 
(28.5942°S, 20.3381°E), and are the first time this behavior has 
been observed for this species.

Heterospecific coprophagy has been observed in other lizard 
species (e.g., Australian Water Dragon [Intellagama lesueurii]; 
Baxter-Gilbert 2014. Herpetofauna 44:34–37). However, this 
observation is unique because the lizards were specifically 
searching and consuming pre-digested section of crab shell 
within the feces. Augrabies Flat Lizards are known to mainly 
feed on small arthropods, particularly blackflies (Simulium 
spp.), but they have also been observed to opportunistically 
forage on Namaqua Figs (Ficus cordata; Greeff and Whiting 
2000. Herpetologica 56:402–407). These plants asynchronously 
fruit, which create ephemeral resource patches (Greeff and 
Whiting 2000, op. cit.). Similarly, Cape Clawless Otters defecating 

along the riverside would also be an unpredictable and limited 
resource patch for the lizards to exploit.

Interestingly, this behavior was only exhibited by female 
P. broadleyi. Many male lizards were in the vicinity of the otter 
feces, but none were observed foraging or showed any interest 
in the crab shell pieces. The shells of freshwater crabs are a rich 
source of calcium, as well as other minerals like magnesium and 
potassium (Bilgin and Fidanba➢ 2011. Pak. Vet. J. 31:239–243). 
These observations were made during the breeding season of 
P. broadleyi (Whiting and Bateman 1999. J. Herpetol. 33:309–
312), and as an oviparous species (Van Wyk and Mouton 1996. 
Amphibia-Reptilia 17:115–129), females may have been actively 
searching out rich sources of minerals, such as calcium, to aid in 
the development of their offspring and the shelling of eggs.

We thank Martin Whiting for sharing his expertise on this 
species, Peri Bolton and Julian Parsons for their assistance in the 
field, and Charlotte Bostock and the BBC for supporting our stay 
at Augrabies National Park.
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PLESTIODON LYNXE (Oak Forest Skink). THERMAL ECOLOGY. 
The thermal ecology of skinks in the genus Plestiodon has 
primarily been studied for species from the United States (Fitch 
1954. Univ. Kansas Publ. Mus. Nat. Hist. 8:1–156; Mount 1963. 
Am. Midl. Nat. 70:356–385; Brattstrom 1965. Am. Midl. Nat. 
73:376–422; Pentecost 1974. J. Herpetol. 8:169–173; Andrews 
1994. Copeia 1994:91–99) and Asia (Du et al. 2006. Can. J. Zool. 
84:1300–1306; Youssef et al. 2008. J. Therm. Biol. 33:308–312). 
Surprisingly, there appear to be no studies on temperature 
relationships in Mexican Plestiodon. However, given the 
potential negative impacts of global warming on Mexican lizards 
(Sinervo et al. 2010. Science 328:894–899), it is important to 
gather baseline data on the thermal ecology of lizards to better 
understand potential effects of global warming. To that end, we 
examined the thermal ecology of Plestiodon lynxe. 

We collected 34 P. lynxe by hand in cloud forest in Acahuales, 
vicinity of Pahuatlan, northeastern Puebla, Mexico (20.25°N, 
98.1833°W; WGS 84; 1790 m elev.) during the summers of 2009–
2011. Immediately upon capture, we measured body temperature 
(Tb), air temperature (Ta; shaded, 1 cm above substrate where 
individual first seen), and substrate temperature (Ts; shaded, 
touching the substrate where individual first observed) to 
nearest 0.2°C with a quick-reading cloacal thermometer (Miller 
and Weber, Inc., Ridgewood, New York). We also measured 
SVL (to nearest mm) and sexed each lizard. We transported all 
captured lizards to the laboratory to measure preferred body 
temperature (Tp) on a thermal gradient (16–45°C, see details in 
Lara-Reséndiz et al. 2015. J. Therm. Biol. 48:1–10). All individuals 
were subsequently released at their capture sites. Preliminary 
analyses showed that male and female P. lynxe did not differ in 
any temperatures so we pooled males and females for our results.

Mean (± 1 S.E.) Tb was 28.09 ± 0.15°C and mean Tp was 27.68 
± 0.20°C. Mean Ta was 21.60 ± 0.48°C and mean Ts was 23.78 ± 
0.44°C. Body temperature increased with Ta (N = 34, r2 = 0.27, P = 
0.0016; Tb = 24.54 + 0.16Ta), and Ts (N = 34, r2 = 0.14, P = 0.030; Tb = 
25.08 + 0.13Ts). Body temperature was not related to SVL (N = 34, 
r2 = 0.0003, P = 0.92). Mean Tb was significantly higher than mean 
Tp (paired t-test: t33 = -2.18, P = 0.036).

The mean Tb of P. lynxe (28.09°C) is within the range of Tbs 
observed for North American Plestiodon (range from 25° to 

fig. 1. An adult female Platysaurus broadleyi eating pieces of shell 
out of Cape Clawless Otter (Aonyx capensis) feces beside Augrabies 
Falls on the Orange River, Northern Cape, South Africa.
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34.0°C; Fitch 1954, op. cit.; Mount 1963, op. cit.; Brattstrom 1965, 
op. cit.). The Tp from the laboratory gradient for P. lynxe (27.53°C) 
is at the lower end of previously reported Tp for North American 
Plestiodon (range 28–32.6°C; Fitch 1954, op. cit.; Andrews 1994, 
op. cit.; Youssef et al. 2008, op. cit.). The significant relationships 
between Tb and environmental temperatures in our study are 
consistent with other studies on Plestiodon that have found 
similar significant relationships, especially with Ts (Mount 1963, 
op. cit.; Andrews 1994, op. cit.; Du et al. 2006, op. cit.). Even though 
there was a statistically significant difference in Tb and Tp, with Tb 
being higher, the difference was only 0.5°C on average, suggesting 
Tb and Tp are fairly similar in P. lynxe. This is consistent with a lack 
of difference in Tb and Tp observed in P. laticeps (Pentecost 1974, 
op. cit.). Taken together, our observations on the thermal ecology 
of P. lynxe, the most southern species of American Plestiodon to be 
examined to date, suggests that it is not much different from the 
other American Plestiodon species for which data are available. 
Thus, it appears that there may be conservation of thermal ecology 
within this genus, as suggested by Youssef et al. (2008, op. cit.).

This research conformed with all laws and regulations in 
place in Mexico at the time the research was conducted.
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73680, Zacapoaxtla, Puebla, Mexico; GEOFFREY R. SMITH, Department of 
Biology, Denison University, Granville, Ohio 43023, USA (e-mail: smithg@
denison.edu); JULIO A. LEMOS-ESPINAL, Laboratorio de Ecología, 
UBIPRO, FES Iztacala, Universidad Nacional Autónoma de México, Av. De 
los Barrios # 1, Col. Los Reyes Iztacala, Tlalnepantla, Estado de México, 
Mexico (e-mail: lemos@unam.mx); FAUSTO R. MÉNDEZ DE LA CRUZ, 
Laboratorio de Herpetología, Departamento de Zoología, Instituto de 
Biología, Universidad Nacional Autónoma de México, A.P. 70515, C.P. 
04510, México, D.F., Mexico.

PODARCIS MURALIS (Common Wall Lizard). TAIL 
BIFURCATION. Two specimens of Podarcis muralis presenting 
bifurcated tails were captured in August 2017 while conducting 
field work in the French Pyrenees. Although not uncommon 
in squamates (Gkourtsouli-Antoniadou et al. 2017. Herpetol. 
Notes. 10:233–234), tail bifurcation has to our knowledge only 
been formally documented once in the very widely-distributed 
P. muralis (Pola and Koleska 2017. 9th Workshop on Biodiversity, 
Jevany, pp. 93–97). Unlike congenital cephalic bifurcations that 
are readily observable in reptilian embryos, tail bifurcations 
are likely caused by abnormal tail regeneration and recovery 
in adult squamates (Rothschild et al. 2012. Herpetological 
Osteopathology. Springer, New York. 450 pp.). 

Caudal autotomy is an anti-predatory adaptive strategy 
(Clause et al. 2006. J. Exp. Zool. 305A:965–973). By shedding 
their tail, lizards can increase their immediate locomotor 
performance allowing them to escape more efficiently, while 
potentially distracting the predator with the lost limb (Brown 
et al. 1995. J. Herpetol. 29:98–105). However, this strategy does 
not come without a cost; tail breakage can result in decrease 
in growth rate, loss of social status, or decline in arboreal 
locomotion (Bateman and Flemming 2009. J. Zool. 277: 1–14). 
Lizards having previously lost their tails seem to be able to learn 
from experience and outweigh these costs more skillfully than 
individuals shedding their tail for the first time (Brown et al., op. 
cit.). Tail bifurcation results from partial caudal autotomy when 
a new tail does not grow directly in the alignment of the original 
tail (Arnold 1988. In Gans and Huey [eds.], Biology of Reptilia, pp. 
235–273. Alan R. Liss, New York). 

In the context of research conducted in 2017 in the 
Department of Ariège (France) on P. muralis, we captured 
96 individuals among which two presented such caudal 
anomalies. Lizards were captured on rocky substrates or on 
rock walls. On 17 August 2017, we caught an adult male (SVL 
= 55.02 mm; tail length = 101.69 mm; 4.60 g) in the village of 
Aubert (42.9647°N, 1.1014°E; WGS 84; 422 m elev). On 25 August 
2017 we sampled a female (SVL = 64.7 mm; tail length = 84.8 
mm; 6.4 g) from Engomer (42.9458°N, 1.0556°E; WGS 84; 488 m 
elev). The male presented a pronounced tail split (Fig. 1) while 
the female exhibited tail bifurcation at the caudal extremity 
(Fig. 2). We have observed tail bifurcation three times in over 
1500 field-caught animals (less than 0.2%), implying that such 
abnormality is very rare or that bifurcation is detrimental and 
animals manifesting this condition are quickly eliminated from 
the population. Research and fieldwork were conducted under 
current permit (Arrête ➢ Préfectoral 2017-s-02). We thank Hugo 
Le Chevalier and the entire ECTOPYR team for their assistance 
in data collection and field work.

MAHAUT V. SORLIN (e-mail: mvsorlin@uno.edu) and ERIC J. 
GANGLOFF, Station d’Ecologie Théorique et Expérimentale du Centre 
National de la Recherche Scientifique, Unités Mixtes de Recherche 
5321, Moulis, France (e-mail: eric.gangloff@sete.cnrs.fr); LAURA 
KOUYOUMDJIAN (e-mail: laura.kouyoumdjian@hotmail.fr), GERARDO 
A. CORDERO (e-mail: gacordero@alumni.iastate.edu), ELODIE DARNET 

fig. 1 Tail bifurcation in Podarcis muralis (male individual). 
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fig. 2 Tail bifurcation in Podarcis muralis (female individual). 
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(e-mail: elodiedarnet@gmail.com) and FABIEN AUBRET (e-mail: fabien.
aubret@ecoex-moulis.cnrs.fr). 

PRISTIDACTYLUS SCAPULATUS (Burmeister’s Anole). 
ENDOPARASITES. The genus Pristidactylus is restricted to 
southern South America (Lamborot and Diaz 1987. J. Herpetol. 
21:29–37) and six species of this genus are recorded from 
Argentina. Pristidactylus scapulatus is endemic to Argentina, 
inhabits the eastern Andean slopes of San Juan, Mendoza 
and Neuquén Provinces (Abdala et al. 2012. Cuad. Herpetol. 
26:215–248), and feeds on invertebrates (Cei 1993. Reptiles 
del Noroeste y Este de la Argentina Herpetofauna de las Selvas 
Subtropicales, Puna y Pampas. Museo Regionale di Scienze 
Naturali. Torino. 949 pp.), fruits (Acosta et al. 2004. Herpetol. 
Rev. 35:171–172), and occasionally other lizards (Villavicencio 
et al. 2009. Herpetol. Rev. 40:225–226; Sanabria and Quiroga 
2009. Herpetol. Rev. 40:349–350; Victorica et al. 2018. Herpetol. 
Rev. 49:539). Two specimens of P. scapulatus (one male [96 mm 
SVL] and one female [97 mm SVL]) from Tocota (30.69136°S, 
69.55403°W, 3214 m elev.), Iglesia Department, Provinces of San 
Juan, Argentina were collected (by noosing) in December 2017 
and examined for helminths.

Seventeen nematodes (female fourth-stage larvae) were 
isolated from the stomach and identified as Physaloptera sp. 
Infection prevalence was 50% with an intensity of 17. The 
nematodes were deposited in the Colección Helmintológica de 
la Fundación Miguel Lillo, San Miguel de Tucumán, Argentina 
(CH-N-FML #07754). In Argentina, Physaloptera spp. have been 
reported in the following reptiles, Liolaemus spp. (Ramallo and 
Díaz 1998. Bol. Chil. Parasitol. 53:19–22; O’Grady and Dearing 
2006. Oecologia 150:355–361), Tropidurus etheridgei (Cruz et al. 
1998. Herpetol. Nat. Hist. 6:23–21), Leiosaurus spp., (Goldberg 
et al. 2004. Comp. Parasitol. 71:208–214) and Xenodon merremi 
(Lamas et al. 2016. Facena 32:59–67). Physaloptera sp. in 
Pristidactylus scapulatus is a new host record from San Juan 
Province, Argentina. 

GABRIEL NATALIO CASTILLO, CONICET- Departamento de Biología, 
Facultad de Ciencias Exactas Físicas y Naturales, Universidad Nacional 
de San Juan, San Juan, Argentina. Gabinete Diversidad y Biología de 
Vertebrados del Árido (DIBIOVA) (e-mail: nataliocastillo@gmail.com); 
GERALDINE RAMALLO, Instituto de Invertebrados, Fundación Miguel 
Lillo, San Miguel de Tucumán, Argentina (e-mail: gramallosl@yahoo.com.
ar); JUAN CARLOS ACOSTA, Departamento de Biología, Facultad de 
Ciencias Exactas Físicas y Naturales, Universidad Nacional de San Juan, 
San Juan, Argentina. Gabinete Diversidad y Biología de Vertebrados del 
Árido (DIBIOVA) (e-mail: jcacostasanjuan@gmail.com).

SCELOPORUS TRISTICHUS (Plateau Fence Lizard) and 
SCELOPORUS MAGISTER (Desert Spiny Lizard). DIET AND 
BEHAVIOR AT BEE NESTS. On 10 September 2017 from 1100 
to 1600 h, MCO observed a single Sceloporus tristichus female 
repeatedly striking at bees (Anthophora peritomae) while they 
entered, exited, or patrolled communal nests in a vertical 
sandstone embankment at Wild Horse Creek, Utah, USA (Site 1 
of Orr et al. 2016 Curr. Biol. 26:R792–R793). When approached 
within one meter the lizard ceased feeding and either moved to 
a farther perch or temporarily retreated into an adjacent crevice. 
Around 1500 h, two additional S. tristichus were observed at 
the site, but were not observed to feed. Although S. tristichus 
has previously been recorded feeding on insect aggregations, 
Anthophora peritomae is exceptionally fast, making them much 
more challenging prey than the ants and other arthropods that 

this species opportunistically ambushes (Baxter and Stone 
1985. Amphibians and Reptiles of Wyoming. Wyoming Game 
and Fish Department, Cheyenne. 137 pp.; Hammerson 1999. 
Amphibians and Reptiles in Colorado. Colorado Division 
of Wildlife, Niwot. 484 pp.; Stebbins 2003. A Field Guide to 
Western Reptiles and Amphibians. Houghton Mifflin, Boston, 
Massachusetts. 336 pp.). 

In Palm Springs, California, USA, FDP repeatedly observed 
S. magister feeding on bees (Megachile prosopidis) nesting in 
artificial substrates over the course of 2015–2017. Specifically, 
an individual S. magister male was seen climbing along the 
stucco outdoor wall of FDP’s apartment to reach the wooden 
bee nest blocks mounted directly below the edges of the 
~3-m-high patio roof. The predation persisted throughout 
each season despite efforts to dissuade predation. As only one 
S. magister was ever witnessed behaving in this manner at any 
given time, and this species can live at least three years (Tanner 
and Krogh 1973 Great Basin Nat. 33:133–146), it may be that 
the same individual lizard has been feeding on the aggregation 
for this entire period. The lizard also pursued the larger 
Xylocopa varipuncta (up to 3 cm total body length), which 
nested in hollow logs nearby. In one instance, S. magister was 
observed jumping and catching a female X. varipuncta from 
the Thunbergia sp. at which she nectared. While S. magister 
appears to be a relatively opportunistic predator, it may be that 
they adopt more specific habits to exploit exceptionally plentiful 
and consistent resources.

MICHAEL C. ORR, Key Laboratory of Zoological Systematics and 
Evolution, Institute of Zoology, Chinese Academy of Sciences, Beijing 
100101, P.R. China (e-mail: michael.christopher.orr@gmail.com); FRANK D. 
PARKER, USDA-ARS Pollinating Insects Research Unit, Utah State University, 
Logan, Utah 84322, USA (e-mail: astata1@gmail.com); GEOFFREY D. 
SMITH, Biology Sciences Department, Dixie State University, St. George, 
Utah 84770, USA (e-mail: geoffrey.smith@dixie.edu).

SPONDYLURUS MONITAE (Monito Skink). HABITAT USE/
BEHAVIOR. Monito Island (18.16031°N, 67.94863°W; WGS 84) is 
an isolated island located in the Mona Passage, ca. 68 km W of 
the island of Puerto Rico, 60 km east of Hispaniola and ca. 5 km 
northwest of Mona Island (18.08290°N, 67.89274°W; WGS 84). It is 
a flat plateau with an approximate area of 15 ha surrounded by 
vertical cliffs rising about 66 m with no beach, and thus, is difficult 
to access. The island is a part of the Mona Island Natural Reserve, 

fig. 1. Sceloporus tristichus observed feeding upon communal 
sandstone-nesting bees. The lizard is in the bottom right, left of 
one of the circled bees in flight. The secondary perch of the lizard is 
indicated by an X. An inset locator of this nest patch within the larger 
site is also given.
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managed for conservation by the Puerto Rico Department of 
Natural and Environmental Resources. The vegetation of the island 
is classified as a subtropical dry forest, with scrubland vegetation 
and exposed limestone (Rojas-Sandoval and Melendez-Ackerman 
2011. Rev. Biol. Trop. 60:867–879). Spondylurus monitae is the only 
skink species found on Monito Island (Hedges and Conn 2012. 
Zootaxa 3288:1–244). First observed in May 1963 (Rolle et al. 1964. 
Carib. J. Sci. 4:321–322), available information is mostly limited to 
the seven specimens collected in 1993, later examined by Hedges 
and Conn (2012, op. cit.). This note documents the most recent 
observations for S. monitae.

On 7 May 2014 at 0830 h, one of us (CF) was able to photograph 
an adult S. monitae (Fig. 1A) while walking along Monito Island. 
The individual was found in a shaded area sitting still within 

a piece of scrap metal from when Monito Island was used as 
a bombing and gunnery range by the Air Corps/U.S. Air Force 
(roughly from 1940–1960). The individual remained still and no 
attempt was made to capture the animal. On the night of 8 May 
2016 at 2030 h, one coauthor (CF) observed an adult S. monitae 
(sex unknown) while searching for Sphaerodactylus micropithecus 
(Monito Gecko). The individual was found moving slowly on a 
karst rock outcrop. This animal did not attempt to escape while 
using headlamps, was easily captured for closer observations, 
did not attempt to bite, and remained calm when captured. This 
individual had a SVL of 91.5 mm and was in good body condition. 
Once released, the animal did not scurry away allowing for more 
detailed photographs (Fig. 1B, C). To our knowledge, this is the 
first nocturnal behavior documented for S. monitae (or any 
Spondylurus) and the first in situ photographs available for this 
species.

The purpose of the Monito Island trips was to conduct a Rattus 
rattus (Black Rat) and S. micropithecus rapid assessment (5–8 May 
2014) and complete a S. micropithecus systematic survey (5–9 May 
2016). These S. monitae observations are particularly important 
because the existence of this species was uncertain (Hedges and 
Conn 2012, op. cit.), and since trips to Monito Island are limited 
because of difficult access and logistical constraints. Black Rats, 
the apparent main threat to S. monitae in the past, have not 
been detected since they were eradicated from Monito Island in 
August 1999 (García et al. 2002. In Veitch and Clout [eds.], Turning 
the Tide: the Eradication of Invasive Species, pp. 116–119. IUCN 
SSC Invasive Species Specialist Group, Gland, Switzerland and 
Cambridge, U.K.). Based on the lack of threats, an evaluation of the 
petition to list S. monitae as endangered under the Endangered 
Species Act was not warranted (Endangered and Threatened 
Wildlife and Plants; 90 Day-Finding on 29 petitions. 81 Fed. Reg. 
14058. 16 March 2016). Although the species has persisted through 
time, conducting future S. monitae surveys would be beneficial 
given the lack of information available for this species.

The findings and conclusions in this article are those of the 
authors and do not necessarily represent the views of the U.S. Fish 
and Wildlife Service.

JAN P. ZEGARRA, U.S. Fish & Wildlife Service, Caribbean Ecological 
Services Field Office, PO Box 491, Boquerón, Puerto Rico 00622, USA (e-
mail: jan_zegarra@fws.gov); CIELO E. FIGUEROLA, Island Conservation, 
2100 Delaware Ave, Suite 1, Santa Cruz, California 95060, USA (e-mail: cielo.
figuerola@islandconservation.org); OMAR A. MONSEGUR-RIVERA, U.S. 
Fish & Wildlife Service, Caribbean Ecological Services Field Office, PO Box 
491, Boquerón, Puerto Rico 00622, USA. 

TAKYDROMUS SMARAGDINUS (Green Grass Lizard). COLOR 
POLYMORPHISM. ➢Takydromus smaragdinus is a diurnal grass 
lizard endemic to the Central Ryukyu Islands, Japan, where it 
utilizes various microhabitats from the ground to tree branches 
in or near subtropical evergreen forests (Mochida et al. 2018. 
Curr. Herpetol. 37:114–123). The genus Takydromus exhibits a 
wide variety of body coloration among species, and a few species 
have sexual differences in body coloration (Schlüter 2003. Die 
Langschwanzeidechsen der Gattung Takydromus. Kirschner 
& Seufer Verlag, Germany. 110 pp.). Takydromus smaragdinus 
females are green on the dorsolateral body with white lateral 
lines (Fig. 1A), while males are generally brown on the dorso-
lateral body with white lines and some green on their dorsum, 
especially on their occiputs (Fig. 1B; Goris and Maeda 2003. 
Guide to the Amphibians and Reptiles of Japan. Krieger Pub-
lishing, UK. 285 pp.). Here, we report further color variations 

fig. 1. Adult Spondylurus monitae individuals found in 2014 (A) and 
2016 (B, C) on Monito Island.
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on the dorsolateral body of male T. smaragdinus as observed 
on Okinawajima Island (26.35–26.45°N, 127.58–128.16°E) dur-
ing field work in 2012. We collected 33 females and 34 males; 
their sex was determined by the presence/absence of hemipe-
nal bulges. Nineteen males had both brown and green on their 
dorsolateral bodies with white lines (Fig. 1B), and 13 males had 
only brown on the dorsolateral body with white lines (Fig. 1C). 
There would be continuous variation in shades of green among 
males, which was previously reported. We also found two males 
that showed same color morph as female having only green on 
the dorsolateral body with white lines (Fig. 1D). The green col-
oration of this color morph had the same reflectance spectra as 
that of females, but was quite distinct from that of males with 
the typical color pattern (Fig. 1B; KM and MT, unpubl. data). 
The females that we examined invariably had green dorsolat-
eral coloration.

KOJI MOCHIDA, Department of Biology, Keio University, Yokohama, 
Kanagawa 223–8521, Japan (e-mail: kj.mochida@gmail.com); MAMORU 
TODA Tropical Biosphere Research Center, University of Ryukyus,  Nishi-
hara, Okinawa 903-0213, Japan (e-mail: gekko@lab.u-ryukyu.ac.jp).

THECADACTYLUS RAPICAUDA (Turnip-tailed Gecko). 
DIET. Thecadactylus rapicauda is a relatively large nocturnal 
Neotropical gekkonid distributed from southern Mexico to 
the northern Brazilian Amazon, including the Lesser Antilles 
(Bergmann et al. 2007. Zool. J. Linn. Soc. 149:330–370). They 
are tree-dwellers but also readily inhabit buildings. The diet of 
T. rapicauda in the Amazon included several arthropods such 
as insects, spiders, isopods, and diplopods, which range in size 
from 4.67–42.12 mm (Vitt et al. 1997. Herpetologica 53:165–179). 
Also, there are records of T. rapicauda in Costa Rica preying on 
large insects, such as hawk moths measuring ca. 40–45% of the 
total length of the individual gecko (Chaves et al. 2015. Mesoam. 
Herpetol. 2:197–199).

At 0029 h on 4 August 2013, we observed an adult T. rapicauda 
ingesting an adult female Steirodon rufolineatum (a medium-
sized katydid recorded to Peru and northern Brazil), attracted to 
artificial lights on a roof of a house within a terra firme upland 
forest, in Community São Francisco, Presidente Figueiredo, 
Amazonas, Brazil (2.01535°S, 59.82788°W; WGS 84). The gecko 
first bit the head of the katydid, seizing it (Fig. 1A). The katydid 
represented ca. 55% of the length of T. rapicauda. After ca. 5 min, 
the insect ceased to writhe and the gecko started to chew and 

gradually ingest the rest of the body. The gecko ceased for ca. 10 
min during the process (Fig. 1B) and then continued until the 
katydid was completely ingested in ca. 40 min. This is the first 
record of T. rapicauda consuming S. rufolineatum and it is the 
largest recorded prey item, in proportional size with this gecko 
species, to be entirely ingested.

We thank the Instituto Nacional de Pesquisas da Amazônia 
(INPA) for research support. R.S. acknowledge the FAPEAM for 
the Ph.D. scholarship (002/2016 – POSGRAD 2017). DMMM 
thanks support from the CNPq research grant (Process: 
141878/2018-5) and AMSN thanks support from the Capes-INPA 
research grant (Process: 88887.312051/2018-00).

RAFAEL SOBRAL, Laboratório de Sistemática e Ecologia de 
Invertebrados de Solo, Instituto Nacional de Pesquisas da Amazônia – 
Campus II, Av. André Araújo, 2936, 69080-97, Manaus, Amazonas, Brazil 
(e-mail: rafaelsobralves@gmail.com); DIEGO M. M. MENDES (e-mail: 
diego.mello.mendes@gmail.com) and ALBERTO M. SILVA-NETO, 

fig. 1. Variation in body coloration of male Takydromus smaragdinus.

fig. 1. Thecadactylus rapicauda preying on a katydid (Steirodon 
rufolineatum): A) beginning of chewing; B) T. rapicauda while 
ceasing ingestion.
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Laboratório de Entomologia Sistemática Urbana e Forense, Instituto 
Nacional de Pesquisas da Amazônia – Campus II, Av. André Araújo, 2936, 
69080-97, Manaus, Amazonas, Brazil (e-mail: bio.alberto@gmail.com).

TROPIDURUS SEMITAENIATUS (Striped Lava Lizard). ALBI-
NISM. Tropidurus semitaeniatus (Tropiduridae) is a diurnal 
heliophilic lizard and sit-and-wait forager that reaches about 
15 cm in SVL (Passos 2011. Zootaxa 2930:60–68; Santana et al. 
2011. Scientia plena. 7:1–9). This species is widely distributed in 
semiarid regions of northeastern Brazil, occuring predominan-
tely in Caatinga rock formations and coastal areas (Coelho et al. 
2015. South Am. J. Herpetol. 13:96–101), where it is associdated 
with rock crevices (Caldas et al. 2015. Neotrop. Biol. Conserv. 
10:85–92). Here we report a case of albinism in T. semitaeniatus 
from Taquara de São Pedro village (8.31833°S, 36.05750°W, 605 m 
elev.), in the rural area of Caruaru in Pernambuco, northeastern 
Brazil. The specimen was captured close to a rock formation with 
shrubby Caatinga vegetation around 1300 h on 12 May 2018, was 
photographed and identified (Fig. 1). It was not collected, but 
the images are catalogued at the Herpetological and Paleo-Her-
petological Collection of UFRPE (CHP-UFRPE 69999). Albinism 
is well known among squamates (Uieda 2000. Acta Chiropterol. 
2:97–105) and results from a genetic disorder resulting from the 
inability to produce melanin, a pigment responsible for the black 
and brown coloration in animals and humans (Griffiths et al. 
1998. Introdução à Genética. Guanabara-Koogan, Rio de Janeiro, 
Rio de Janeiro. 856 pp). 

STEFFANY L. FLORÊNCIO, Agronomic Engineering Graduate School, 
Universidade Federal Rural de Pernambuco, Bom Pastor Avenue, Boa 
Vista, Garanhuns, Pernambuco, 55292-270, Brazil; VINÍCIUS S. P. S. SO-
BRAL, Veterinary Medicine Graduate School, Universidade Federal Rural 
de Pernambuco, Bom Pastor Avenue, Boa Vista, Garanhuns, Pernambuco, 
55292-270, Brazil; LEANDRO S. CABRAL and VANESSA C. SOUZA, Ecol-
ogy Postgraduate Program, Universidade Federal Rural de Pernambuco, 
Recife, Pernambuco 52171-900, Brazil; GERALDO J. B. MOURA, Paleoher-
petological and Herpetological Laboratory, Universidade Federal Rural de 
Pernambuco, Recife, Pernambuco 52171-900, Brazil (e-mail: geraldojbm@
yahoo.com.br); WALLACE R. TELINO-JUNIOR and RACHEL MARIA LY-
RA-NEVES, Zoology Laboratory, Universidade Federal Rural de Pernam-
buco, Bom Pastor Avenue, Boa Vista, Garanhuns, Pernambuco, 55292-270, 
Brazil.

      
TROPIDURUS TORQUATUS (Amazon Lava Lizard). PREDA-
TION. Tropidurus torquatus is active throughout the year and is 
easily found in both natural and anthropic open areas in South 
America (Embert 2010. IUCN Red List of Threatened Species. 
www.iucnredlist.org/species/178619/7582327; accessed 2 Feb 
2019). Mimus gilvus (Mimidae) is an omnivorous bird, widely 
distributed in the Neotropics, also occupying forest edges and 
disturbed areas (Zanon et al. 2015. Zoologia 32:1–8). It is known 
to occasionally consume small vertebrates (Morton et al. 2004. 
Ornitol. Neotrop. 15:417–421). Here we report the first record of 
M. gilvus predating T. torquatus. 
 At 0600 h on 22 January 2019, we observed a M. gilvus perched 
on the electric grid ca. 8 m above the ground in an urban environ-
ment, municipality of Serra, state of Espírito Santo, southeastern 
Brazil (20.13307°S, 40.18722°W; WGS 84; 26 m elev.). The bird was 
carrying a juvenile T. torquatus in its beak (Fig. 1), and then beat 
the lizard on the wire before swallowing it headfirst. CZZ and 
RBF thank CAPES (001/1700071) and CNPq (231020/2013-9) for 
scholarships.
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fig. 1. Albino specimen of Tropidurus semitaeniatus. 

fig. 1. Mimus gilvus preying a juvenile Tropidurus torquatus. 
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VARANUS GIGANTEUS (Perentie). DIET. Monitor lizards, or 
varanids, are an ecologically diverse group of reptiles having 
extreme size disparity (Thompson and Withers 1997. J. Morphol. 
233:127–152). They also inhabit a diverse range of habitats across 
Australia, Africa and Asia. This diversity creates a mechanism for 
varanids to adopt unique foraging strategies that are targeted at 
exploiting particular prey/food items where those species occur 
(Evans 2003. Biol. Rev. 78:513–551; Stayton 2005. J. Morphol. 
263:47–59). Varanus giganteus is a large terrestrial varanid that 
inhabits arid areas of central Australia from Queensland, through 
the Northern Territory and Western Australia and is the fourth 
largest lizard in the world (Horn and King 2004. In Pianka and 
King [eds.], Varanoid Lizards of the World, pp. 335–354. Indiana 
University Press, Bloomington, Indiana). Despite V. giganteus 
being an iconic and conspicuous varanid there have been 
limited ecological studies of the species across its range (but see 
Heger and Heger 2007. Mertensiella 16:255–290). There are no 
detailed dietary studies and most of the information available is 
anecdotal or based on a limited number of museum specimens 
(see James et al. 1992. J. Herpetol. 26:128–136). Documented 
records suggest that adult V. giganteus readily consume medium-
sized mammalian prey and a range of lizards (Pianka and King 
2004. Varanoid Lizards of the World. Indiana University Press, 
Bloomington, Indiana. 588 pp.). Herein we report a new prey 
item for V. giganteus from central Australia. 

At 1030 h on 20 December 2018, a large freshly road-killed 
adult male V. giganteus (1630 mm TL, 710 mm SVL) was found on a 
section of road 25 km S of Alice Springs (23.88132°S, 133.78735°E; 
WGS 84). The stomach was opened with a scalpel to reveal an 
adult Centralian Blue-tongue Skink (Tiliqua multifasciata; Fig. 
1). The skink was in immaculate condition suggesting very 
recent ingestion. The skink’s condition also indicated predation 
rather than scavenging. The skink was a gravid female with four 
developing embryos, each of which had a TL of ca. 90 mm. The 
embryos were dead at the time of dissection.

The dietary preferences of V. giganteus are relatively unknown 
and based primarily on a study of 19 museum specimens (James et 
al. 1992, op. cit.). Our observation is the first record of predation of 
a species of Tiliqua by V. giganteus. Within the range of V. giganteus, 
two species of Tiliqua (T. multifasciata and T. occipitalis) occur in 

sympatry and are within a size range that may be readily consumed 
by all but the smallest V. giganteus. Based on the size of the prey 
item and the preference by the species to consume reptilian prey, 
Tiliqua may be a frequent and potentially important prey item for 
V. giganteus. Further studies are required to quantify the dietary 
preference of the species across all of its life stages. These studies 
will greatly contribute to understanding the role of V. giganteus 
as a predator in central Australia and whether the species plays a 
pivotal role in the regulation of prey populations.

DAVID RHIND, P.O. Box 1082, Humpty Doo, Northern Territory 0836 
Australia (e-mail: david.a.rhind@gmail.com); J. SEAN DOODY, University 
of South Florida, St. Petersburg, Florida 33620, USA (e-mail: jseandoody@
gmail.com); SIMON CLULOW, Department of Biological Sciences, 
Macquarie University, Sydney, Australia (e-mail: simon.clulow@mq.edu.au); 
CODY GODWIN, Biology, Tennessee Tech, Cookeville, Tennessee 38505, 
USA (e-mail: cdgodwin42@students.tntech.edu); BRETT BARTEK, (e-mail: 
brettbartek@gmail.com); CHRISTOPHER MURRAY, Biology, Tennessee 
Tech, Cookeville, Tennessee 38505, USA (e-mail: cmmurray@tntech.edu).

VARANUS SALVATOR (Asian Water Monitor). DEEP DIVING. 
Over 270 species of extant reptiles inhabit saline habitats on a 
permanent, seasonal, or occasional basis (Wilfred 1958. Bull. Mar. 
Sci. 8:1–97). Although lizards are the most speciose and diverse 
group of extant reptiles (Uetz et al. 2018. The Reptile Database, 
www.reptile-database.org), very few species have ventured into 
marine habitats (Rasmussen et al. 2011. PLoS ONE 6:e27373). No 
extant lizards are known to be strictly aquatic (Bauer and Jackman 
2008. Hydrobiologia 595:581–586), but the Marine Iguanas of 
Galapagos feed exclusively on marine plants, therefore spend a 
considerable time diving and foraging in oceans (Trillmich and 
Trillmich 1986. Behav. Ecol. Sociobiol. 18:259–266). Few species 
of varanids (e.g., Varanus dumerilli, V. indicus, V. komodoensis, V. 
niloticus, and V. salvator) are known to occasionally visit marine 
habitats but records are limited to individuals foraging along the 
shoreline or in shallow waters at the edge (Wilfred 1958, op. cit.). 
Here we report three observations of a varanid diving in deeper 
water, potentially for foraging.

On 18 February 2019 at 1210 h, during a dive tour at USAT 
Liberty shipwreck in Tulamban in the island of Bali, Indonesia 
(8.2739°S, 115.5930°E; WGS 84), we observed an adult (ca. 150 cm 
total length) V. salvator at a depth of 10 m underwater clinging 
to the underside of an overhang within the wreck (Fig. 1). The 
wreck is over 50 m from shore. The water temperature was 30°C 
with a visibility of 12–15 m. No swell or currents were present at 
site. The lizard was utilizing air pockets within the overhang (Fig. 
2) and moving in random directions. It was observed for a period 
of about 5 min before the dive team moved away.

On 30 March 2019, at 1230 h, a subadult V. salvator (ca. 120 
cm total length) was observed swimming in open water ca. 100 m 
from the shoreline of Crystal Bay at Nusa Penida Island (8.71632°S, 
115.45635°W; WGS 84), southeast of Bali, Indonesia. The individual 
then dove to ca. 6 m and grabbed on to a boulder coral (Fig. 3) as a 
result of being disturbed by the boat activity on surface. It was only 
observed for ca. 2 min before the dive team moved on.

Adult and subadult V. salvator are semi-aquatic, spending a 
substantial time of the day in freshwater (Karunarathna et al. 2017. 
Mar. Freshw. Res. 68:2242–2252; Wikramanayake and Dryden 
1993. Copeia 1993:709–714), and can spend periods of at least 30 
min totally submerged in freshwater (Gleeson 1981. Physiol. Zool. 
54:423–429). They are also abundant in coastal habitats including 
mangroves, lagoons, estuaries and beaches in several parts of their 
large range, including Bali (Somaweera 2018. A Naturalist’s Guide 

fig. 1. Dissection of the stomach of the road killed Varanus giganteus 
to reveal the Tiliqua multifasciata. 

PH
O

TO
 B

Y 
D

. R
H

IN
D



Herpetological Review 50(2), 2019

NATURAL HISTORY NOTES     383

to the Reptiles & Amphibians of Bali. John Beaufoy Publishing 
Ltd, Oxford, UK. 176 pp.). There are anecdotal records of them 
swimming in the open ocean between islands (Borden 2007. 
Biawak 1:84; Cochran 1944. Rep. Smithson. Inst. 1943:275–323) 
and feeding on marine fish in shallow waters close to the shore 
(Oldfield 2008. Biawak 2:99; Cota and Sommerlad 2013. Biawak 
7:63–70). Their long and compressed tails and valvular nostrils are 
probably adaptations to a semi-aquatic existence and their ability 
to tolerate and traverse marine habitats could have also assisted its 
ability to colonize remote oceanic islands. Nevertheless we could 
not find any previous records of this species (or any varanid) doing 
deep dives in the ocean similar to our observation at Tulamban.

Few species of lizards can submerge for periods of time 
in water as an effective means of escaping predators and/or 
foraging for food (Pianka and Vitt 2003. Lizards: Windows to the 
Evolution of Diversity. University of California Press, Berkeley, 
California. 333 pp.). It is unlikely that the deep dive observed at 
Tulamban is a response to predator avoidance. Also there were 
no currents in this dive site and thus the diving should have been 
voluntary. The USAT Liberty shipwreck harbors a rich diversity of 
marine life, therefore it is likely that the animal was foraging in 
this environment. The availability of air pockets within the wreck 
must have assisted the lizard to venture deeper into the wreck and 

also forage for longer. This shipwreck is a popular dive site and the 
air exhaled by scuba divers create a regular supply of air pockets. 
Varanus salvator is known to use burrows that are completely 
submerged and utilize the air pockets within as observed here 
(Cota 2011. Biawak 5:44–47). This note adds to our understanding 
on the behavior and physiological capabilities of this common 
and widespread species.

KRISS SIENIAWSKI, DivingBali, Jl. Mertasari 134, Sanur, Bali, Indonesia 
(e-mail: sieniava@gmail.com); RUCHIRA SOMAWEERA, CSIRO Land and 
Water, 147, Underwood Ave, Floreat, Western Australia 6014, Australia 
(e-mail: ruchira.somaweera@csiro.au).

SQUAMATA — SNAKES

BOA IMPERATOR (Central American Boa Constrictor). 
REPRODUCTION/MULTI-MALE MATING AGGREGATION. 
The mating systems of snakes, as in nearly all other organisms, 
exhibit geographic and lineage-specific variation (Duvall et al. 
1993. In Seigel and Collins [eds.], Snakes: Ecology and Behavior, 
pp. 165–200. McGraw-Hill, New York, New York; Schuett et al. 
2001. Acta Ethol. 4:31–49; Pearson et al. 2002. Oecologia 131:418–
426; Shine 2003. Royal Soc. Proc. B 270:995–1004; Rivas and 
Burghardt 2005. J. Comp. Psychol. 119:447–454). Theoretical and 
empirical studies indicate complexities in snake mating systems 
rarely documented in other vertebrate taxa, such as long-term 
sperm storage by females and both facultative and obligate 
parthenogenesis (Booth and Schuett 2011. Biol. J. Linn. Soc. 
104:934–942). Despite inherent difficulties in characterizing or 
grouping any complex behavior into specific types, especially in 
examples involving multiple individuals of both sexes (reviewed 
in Shuster and Wade 2003. Mating Systems and Strategies. 
Princeton University Press, Princeton, New Jersey. 552 pp.), most 
snake mating systems are reported as polygamous, subdivided 
as polygynous, polygynandrous, or polyandrous (Duvall et al. 
1993, op. cit.; Rivas and Burghardt 2005, op. cit.). Recent field data 
provide accumulating evidence that polygynandry may be the 
most prevalent mating system in snakes (Rivas and Burghardt 
2005, op. cit.). 

One type of behavior or feature documented in polyandrous 
mating systems in some species of boids and pythonids, as well 
as several other snake lineages (e.g., colubroids, Thamnophis 
spp.), is multi-male mating aggregations (MMA) lacking direct 
male-male fighting (see Slip and Shine 1988. Herpetologica 44:396–
404; Bertona and Chiaraviglio 2003. J. Herpetol. 37:510–516; Rivas 

fig. 1. Adult Varanus salvator clinging on to the shipwreck at 10 m 
depth at Tulamban, Bali, Indonesia.

fig. 2. Adult Varanus salvator with its head placed in an air pocket 
within the wreck.

fig. 3. Subadult Varanus salvator holding on to a boulder at 6 m 
depth at Crystal Bay, Bali, Indonesia.
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and Burghardt 2005, op. cit.). Unlike cases where male snakes have 
direct fights over priority-of-access to females, which sometimes 
involve biting, constriction, and severe injury (reviewed in Shine 
1978. Oecologia 33:269–277; Schuett et al. 2001, op. cit.), the 
predominant male-male interactions in the MMA system under 
discussion mainly involve pushing, bumping, shoving, and other 
non-injurious acts while they directly court a female (Rivas and 
Burghardt, op. cit.). Biting has not been reported. Another feature 
of this system in snakes is female-biased sexual size dimorphism 
(Shine 1994. Copeia 1994:326–346; Rivas and Burghardt 2005, op. 
cit.; Pizzatto and Marques 2007. South Amer. J. Herpetol 2:107–122). 
Here, we report on a multi-male mating aggregation in B. imperator 
observed at Parque Nacional Marino Ballena (PNMB), located 
within Área de Conservación Osa in the province of Puntarenas in 
southwestern Costa Rica.

On 26 November 2018, at 1555 h, in an area between the beaches 
located at Colonia and Uvita (9.14964°N, 83.73637°W; WGS 84; elev. 
sea level), park guard Agustín Guerra Tugri (AGT), accompanied 
by Dayan Orosco Murcia, observed and photographed four adult 
individuals of Boa imperator in a multi-male breeding aggregation. 
Based on their behavior and physical appearance (Bertona and 
Chiaraviglio 2003, op. cit.), the four snakes appeared to be 3 males 
(TL ca. 1.75–2.0 m) and 1 female (TL ca. 2.7 m). Given the positions 
of their bodies and tail movements, all three snakes identified as 
males made attempts to copulate with the female, although coitus 
was not observed. Male-male fighting was absent. The breeding 
aggregation was positioned over a fallen tree trunk and within 
adjacent vegetation along the upper beach (Fig. 1). The following 
day AGT, accompanied by Jovino Vargas, returned to the site of the 
original observation and found the same four individuals coiled 
and hiding within a patch of vegetation (Fig. 2). On 28 November, 

none of these individuals could be relocated at the original site. In 
the interim, the level of seawater had risen substantially, nearly to 
the point where the observations were made, which presumably 
caused the snakes to relocate. The breeding aggregation was not 
touched or disturbed beyond taking the photos.

Observations of mating activity are rarely reported in the genus 
Boa (Puschendorf and Chaves 2016. Herpetol. Rev. 47:677), and an 
MMA system like we described, with the absence of male-male 
fighting, has not been reported in B. imperator. In Boa occidentalis, 
for example, an MMA system has been described with no male-
male fighting (Bertona and Chiaraviglio 2003, op. cit.). This type 
of system also occurs in other boid species such as the Green 
Anaconda, Eunectes murinus (Rivas and Burghardt 2005, op. cit.), 
as well as closely related pythonids such as the Diamond Python, 
Morelia spilota (Slip and Shine 1988, op. cit.). In both boids and 
pythonids, these mating aggregations tend to remain intact for 
several days and consist of 2–9 males with a single female (Slip 
and Shine 1988, op. cit.; Rivas and Burghardt 2005, op. cit.). Despite 
a growing understanding of the social dynamics of these multi-
male aggregations, within-litter paternity levels have not been 
reported (Jellen and Aldridge 2011. In Aldridge and Sever [eds.], 
Reproductive Biology and Phylogeny of Snakes, pp. 619–644. 
Science Publishers, Enfield, New Hampshire), which is clearly 
a deficiency to understanding the relationship of reproductive 
success and the agents of sexual selection in these cases (Duvall et 
al. 1993, op. cit.; Clark et al. 2014. PLoS ONE 9:e90616).

We are indebted to A. G. Tugri for his willingness to share his 
keen and important observations. R. W. Hansen read an earlier 
version and provided helpful comments. Figure 1 is courtesy of 
A. G. Tugri.

GORDON W. SCHUETT, Chiricahua Desert Museum, P.O. Box 376, 
Rodeo, New Mexico 88056, USA; Department of Biology and Neuroscience 
Institute, Georgia State University, Atlanta, Georgia 30303, USA (e-mail: 
gwschuett@yahoo.com); ALEJANDRO SOLÓRZANO L., Universidad de 

fig. 1. Boa imperator observed on 26 November 2018 in a multi-male 
mating aggregation (3M:1F) at Parque Nacional Marino Ballena, 
Provincia de Puntarenas, Costa Rica. 
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fig. 2. The same four individuals of Boa imperator were found again 
at the original site on 27 November 2018, coiled together in a mating 
aggregation within a patch of vegetation. 
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Costa Rica, Museo de Zoología, Ciudad Universitaria Rodrigo Facio, San 
Pedro de Monted de Oca, San José, Costa Rica (e-mail: solorzano29@gmail.
com); LOUIS W. PORRAS, Eagle Mountain Publishing, LC, 7705 Wyatt Earp 
Avenue, Eagle Mountain, Utah 84005-4382, USA (e-mail: empub@msn.com). 

BOTHROPS BILINEATUS BILINEATUS (Two-striped Forest 
Pitviper). HABITAT USE. Bothrops bilineatus bilineatus is a 
subspecies of viperid snake found in the Atlantic Forest of Brazil 
from Bahia to Rio de Janeiro (Campbell and Lamar 2004. The 
Venomous Reptiles of the Western Hemisphere. Vol. 1. Cornell 
University Press, Ithaca, New York. 476 pp.; Dal Vechio et al. 2018. 
J. Biogeogr. 45:2415–2426). It is predominantly arboreal and 
nocturnal, feeding principally on frogs, rodents, lizards, and other 
snakes (Martins et al. 2002. In Schuett et al. [eds.], Biology of the 
Vipers, pp. 307–328. Eagle Mountain Publishing, Eagle Mountain, 
Utah). The maximum height reported for foraging Bothrops 
bilineatus is for B. b. smaragdinus foraging at 17.96 m in the western 
Brazilian Amazon (Fonseca et al. in press. Herpetol. Notes).

On 26 September 2018, at 1800 h, we recorded an adult 
Bothrops bilineatus bilineatus at a height of 9.4 m (measured by 
Leica® laser distance meter [Disto™ D5]) under the bifurcation 
of a branch attached to the main trunk of a small tree (Fig. 1) at 
the Murici Ecological Station, Murici, Alagoas, Brazil (9.21815°S, 
35.88118°W; WGS 84; 549 m elev.). Two days later, the same 
individual was observed exhibiting foraging behavior in the 
same place at 2200 h. To our knowledge, this is the highest 
perch height reported for B. b. bilineatus, showing that both the 

Amazonian and Atlantic subspecies of B. bilineatus may forage at 
heights not typically accessible to researchers, which may have 
led to an incomplete understanding of their foraging strategies 
and habitat use.

MARCOS JORGE MATIAS DUBEUX, Laboratório de Biologia 
Integrativa, Universidade Federal de Alagoas, 57072-970, Maceió, Alagoas, 
Brazil / Museu de História Natural da Universidade Federal de Alagoas- 
MHNUFAL, 57010-060, Maceió, Alagoas, Brazil (e-mail: marcosdubeux.
bio@gmail.com); HERMINIO ALFREDO LEITE SILVA VILELA, 
Universidade Federal da Paraíba, 58033-455, João Pessoa, Paraíba, Brazil 
(e-mail: herminiovilela@gmail.com); ARTHUR BARBOSA DE ANDRADE, 
Universidade Federal de Alagoas, 57072-970, Maceió, Alagoas, Brazil 
(e-mail: arthur.andrade@icbs.ufal.br); PAULO SÉRGIO BERNARDE, 
Laboratório de Herpetologia, Centro Multidisciplinar, Campus Floresta, 
Universidade Federal do Acre, Cruzeiro do Sul, Acre State, Brazil (e-mail: 
SnakeBernarde@hotmail.com).

BOTHROPS BILINEATUS BILINEATUS (Two-striped Forest-
pitviper). REPRODUCTION. Bothrops bilineatus presents 
two subspecies (B. b. bilineatus and B. b. smaragdinus) 
corresponding to a species complex (Dal Vechio et al. 2018. 
J. Biogeogr. 45:2415–2426). It is distributed throughout the 
Amazon region of Bolivia, Peru, Ecuador, Colombia, Venezuela, 
Guyana, Suriname, French Guyana, and Brazil, and also occurs 
in the eastern Brazilian Atlantic Forest (Campbell and Lamar. 
2004. The Venomous Reptiles of the Western Hemisphere. 
Vol. 1. Cornell University Press, Ithaca, New York. 476 pp.). 
This snake is arboreal, nocturnal, and preys upon a wide 
variety of vertebrates (frogs, lizards, birds, rodents, and other 
snakes; Martins et al. 2002. In Schuett et al. [eds.], Biology of 
the Vipers, pp. 307-328. Eagle Mountain Publishing, Eagle 
Mountain, Utah; Campbell and Lamar 2004, op. cit.). Herein, we 
present information on reproduction of B. bilineatus from the 
central Amazonian clade (sensu Dal Vechio et al. 2018, op. cit.) 
distributed south of the Amazon river, in the Brazilian states of 
Amazonas, Rondônia, Mato Grosso, and Pará.

On 14 October 2015, a pregnant female B. b. bilineatus was 
captured in a “Cupuaçu” Plantation in the municipality of 
Ourém (1.3358°S, 47.0653°W; WGS 84; 40 m elev.), State of Pará, 
and sent to the Centro Amazônico de Herpetologia, Benevides, 
Pará, Brazil. Approximately one month later, the female (980 mm 
total length, 286 g) gave birth to eight neonates (2 male, 5 female). 
Measurements of the male neonates were 240 mm and 250 mm 
(total length) and 4 and 5 g, respectively. Females measured 232–
250 mm (mean = 246 mm) and weighed 4–6 g (mean = 4.3 g). The 
post-partum mass of the female was 198 g and the total mass of 
the living neonates was 12.6% of the mother’s pre-partum mass.

There is little information on reproductive biology of B. 
bilineatus; Starace (1998. Guide des Serpents et Amphisbènes 
de Guyane. Ibis Rouge Editions, Guadeloupe, Guyane. 449 
pp.) reported the birth of 4–15 neonates (measuring 20–26 cm 
total length) in populations in French Guiana, and Grego et al. 
(2012. Herpetol. Rev. 43:492) reported the birth of five neonates 
(measuring 25.5–27 cm) in B. b. smaragdinus in Rondônia, 
Brazil. To our knowledge, this is the first report on reproduction 
and litter size for populations of B. b. bilineatus in the eastern 
Brazilian Amazon.

BRENO JACKSON LIMA DE ALMEIDA, MILENA SANTOS MON-
TEIRO DE ALMEIDA, Centro Amazônico de Herpetologia, Av. Madre Sil-
va 204, Benevides, Pará State, Brazil; CLETO SILVA CAVALCANTE, Marca 
Consultoria Sócio Ambiental, Av. Duque de Caxias 1305, Belém, Pará 
State, Brazil; PAULO SÉRGIO BERNARDE, Laboratório de Herpetologia, 

fig. 1. Bothrops bilineatus bilineatus in tree at 9.4 m in height.
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Centro Multidisciplinar, Campus Floresta, Universidade Federal do Acre, 
Cruzeiro do Sul, Acre State, Brazil (e-mail: snakebernarde@hotmail.com).

BOTHROPS JARARACA (Jararaca Pitviper). DIET. Bothrops 
jararaca is a medium-sized pitviper from the B. jararaca group 
(Martins et al. 2002. In Schuett et al. [eds.], Biology of the Vipers, 
pp. 307–328. Eagle Mountain Publishing, Eagle Mountain, 
Utah). It is commonly found in southeastern Brazil, usually 
associated with the Atlantic Forest domain and often found 
near watercourses (Sazima 1992. In Campbell and Brodie [eds.], 
Biology of the Pitvipers, pp. 199–216. Selva, Tyler, Texas). Even 
though it is a dietary generalist, adults seem to feed mainly on 
small mammals (Sazima 1992, op. cit.; Martins et al. 2002, op. 
cit.). Herein, we describe a new field observation of predation 
by B. jararaca on a rodent.

On 18 February 2015, at 2100 h, at Intervales State Park, 
Ribeirão Grande, state of São Paulo, Brazil (24.27786°S, 
48.41488°W; WGS 84; 850 m elev.), we observed an adult 
B. jararaca (ca. 1.1 m SVL) in the process of consuming an 
Oligoryzomys sp. (Pygmy Rice Rat) (Fig. 1A). The habitat 
consisted of a trail less than 10 m from a small creek in the 
Atlantic Forest. Since we had passed that trail before, the 
snake had caught the mouse no more than 25 min prior to the 
observation. The mouse was motionless and we observed the 
viper swallowing it (Fig. 1B) for 10 min. We left afterwards to not 
disturb the snake.

We acknowledge funding from the Coordenação de 
Aperfeiçoamento de Pessoal de Nível Superior - Brasil (CAPES) 
- Finance Code 001.

ANDRÉS ROJAS (e-mail: andres.rojas@usp.br) and FILIPE 
SERRANO, Programa de Pós-graduação em Ecologia, Instituto de 
Biociências, Universidade de São Paulo, Rua do Matão, trav. 14, no. 321, 
São Paulo, SP, 05508-090, Brazil (e-mail: filipe.serrano@usp.br).

BOTHROPS LEUCURUS (Whitetail Lancehead). DIET. 
Bothrops leucurus is a medium-sized snake distributed in 
northeastern South America from the states of Espírito Santo 
to Ceará, Brazil (http://www.reptiledatabase.org, 18 Dec 
2018). The species has crepuscular and nocturnal habits and is 
considered terrestrial, usually found on the ground or in low 
vegetation (Bernarde 2012. Anfíbios e Répteis: Introdução ao 
Estudo da Herpetofauna Brasileira. Anolis Books, Curitiba, 
Brazil. 320 pp.). Anolis fuscoauratus is a medium-sized lizard 
distributed in northern South America east of the Andes in Peru, 
Colombia, Ecuador, Bolivia, Venezuela, Guyana, Suriname, 
French Guiana, and Brazil (Sousa and Freire 2010. Check 
List 6:681–682). The species has diurnal and arboreal habits 
(Vanzolini 1972. Pap. Avul. Zool. 26:83–115). Here, we describe 
the first record of B. leucurus preying on A. fuscoauratus.

We captured a B. leucurus (Coleção Herpetológica do 
Museu de História Natural da Universidade Federal de Alagoas 
[MUFAL] 11371: 430 mm SVL; tail length = 68 mm tail length; 
weight with prey = 18.55 g; weight without prey = 17.44 g; Fig. 
1A) in the Municipal Park of Maceió, Alagoas, Brazil (9.60472°S, 
35.76444°W; WGS 84; 51 m elev.; SISBio/ICMBIO 39751-1), and 
euthanized with 2% lidocaine prior to dissection. In the stomach, 
we identified a well-preserved A. fuscoauratus (MUFAL 11371 
[stomach contents]: 48 mm SVL, 51 mm tail length, 1.15 g; Fig. 
1B), which was later included with the snake upon deposition 
to the MUFAL collection. The diet of many species may reflect 
the availability and abundance of prey in their environment 
(Martins et al. 2002. In Schuett et al. [eds.], Biology of the Vipers, 
pp. 307–328. Eagle Mountain Publishing, Eagle Mountain, Utah).

MARCOS JORGE MATIAS DUBEUX (e-mail: marcosdubeux.bio@
gmail.com); CRISTIANE NIKELY SILVA PALMEIRA (e-mail: crisnikely@
yahoo.com.br); UBIRATAN GONÇALVES, Laboratório de Biologia 
Integrativa, Universidade Federal de Alagoas, 57072-970, Maceió, Alagoas, 
Brazil / Museu de História Natural da Universidade Federal de Alagoas, 
57010-060, Maceió, Alagoas, Brazil (e-mail: ugsbogertia@gmail.com); 

fig. 1. A) Adult Bothrops jararaca preying on Olygoryzomys sp.; B) 
detail of the head and prey. Scale bar = 10 cm.

fig. 1. Bothrops leucurus (A) and a freshly ingested Anolis fuscoauratus 
(B) recovered from its stomach. Specimen was collected at Municipal 
Park of Maceió, Alagoas state, Brazil. Scale bar = 1 cm.
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BUNGARUS CAERULEUS (Common Indian Krait). ABNORMAL 
SCALATION. Bungarus caeruleus is a venomous elapid 
characterized by a vertebral row of distinctly enlarged, 
hexagonal scales along the mid-dorsal line (Gopalkrishnakone 
and Chou 1996. Snakes of Medical Importance [Asia-Pacific 
Region]. Singapore University Press, Singapore. 670 pp.). The 
presence of these hexagonal scales is often used as the primary 
characteristic to distinguish B. caeruleus from several species of 
the genus Lycodon (Whitaker and Captain 2004. Snakes of India, 
The Field Guide. Draco Books, Chennai, Tamil Nadu. 479 pp.) 
that are Batesian mimics of B. caeruleus (Greene and McDiarmid 
2005. In Donnelly et al. [eds.], Ecology & Evolution in the Tropics, 
A Herpetological Perspective, pp. 190–208. University of Chicago 
Press, Chicago, Illinois). Here we report a case of abnormal 
scalation in B. caeruleus.

On 7 August 2018, a B. caeruleus, ca. 1 m in length, was rescued 
from the police quarters of Vishrantwadi, Maharastra, India 
(18.56275°N, 73.87765°E; WGS 84). The characteristic hexagonal 
scales were either completely absent or present sporadically 
on the anterior 112 scale rows, from head to midbody (Fig. 1). 

These scales appeared to be present from the 113th scale row and 
continued posteriorly towards the tail (Fig. 2). This aberration is 
particularly unique, given that these hexagonal scales are one 
of the key identifying features of B. caeruleus. Aberrations in the 
coloration of B. caeruleus have previously been documented 
(Mahbal and Thakur 2014. Russ. J. Herpetol. 21:80–88; Vyas 2014. 
Russ. J. Herpetol. 21:47–52), but to our knowledge, this is the first 
report of aberrant scalation in this species.

We thank S. Deokar for rescuing the snake and allowing us to 
document this unique observation, and A. Kshirsagar for lending 
us the camera used to photograph the snake.

YATIN KALKI, Agumbe Rainforest Research Station, Agumbe, Karna-
taka 577411, India. (e-mail: kalki2@illinois.edu); SHUBHAM ADHIKARI, 
Modern College of Arts, Science and Commerce, Pune, Maharashtra 
411005, India (e-mail: shubhamadhikari500@gmail.com); CHAITANYA 
SHUKLA, Savitribai Phule Pune University, Pune, Maharashtra 411007, In-
dia (e-mail: shukla.chaitanya@gmail.com).

CLELIA CLELIA (Black Mussurana). DIET. Clelia clelia is a large 
(> 2 m total length) rear-fanged dipsadid snake that ranges 
widely throughout the neotropics from southern Mexico to 
Argentina (Duellman 2005. Cusco Amazonico: The Lives of 
Amphibians and Reptiles in an Amazonian Forest. Comstock 
Publishing Associates, Ithaca, New York. 433 pp.). The diet of 
C. clelia includes lizards of the genera Ameiva and Basiliscus 
(Murphy 1997. Amphibians and Reptiles of Trinidad and Tobago. 
Krieger Publishing Co., Malabar, Florida. 245 pp.; Campbell 
1998. Amphibians and Reptiles of Northern Guatemala, the 
Yucatan, and Belize. University of Oklahoma Press, Norman, 
Oklahoma. 380 pp.), snakes of the genera Boa, Bothrops, Corallus, 
Erythrolamprus, Mastigodryas, and Spilotes (Duellman 1978, op. 
cit.; Campbell 1998, op. cit.), birds (Vaughn and Ruiz-Gutierrez 
2006. Herpetol. Rev. 37:93–94), and mammals (Martins Teixeira et 
al. 1991. Herpetol. Rev. 22:131–132; Yanosky et al. 1996. Herpetol. 
Nat. Hist. 4:97–110).

On 15 July 2018, at 2200 h, under clear skies along the F.A.C.E. 
Loop Trail, Wildsumaco Wildlife Sanctuary, Napo Province, 
Ecuador (0.6832°S, 77.5966°W; WGS 84; 1393 m elev.), we saw a 
juvenile C. clelia (437 mm SVL, 116 mm tail length, 27 g; Fig. 1) 
with its head inside of a small log. When removed from the log 

fig. 1. Absence of mid-dorsal hexagonal scales in an aberrant 
Bungarus caeruleus.

fig. 2. Presence of mid-dorsal hexagonal scales from midbody to tail 
in an aberrant Bungarus caeruleus.

fig. 1. Clelia clelia and Ninia hudsoni after they had been removed 
from the log, WWS, Napo Province, Ecuador. 
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we found that it had an adult Ninia hudsoni (212 mm SVL, 44 
mm tail length, 6 g) in its mouth (Fig. 1). The Ninia was dead 
the following morning and two bite marks were found on the 
ventral scutes 2.5–3 cm anterior to the vent. We assume that 
the N. hudsoni was killed by envenomation by the C. clelia. 
This observation is more evidence that juvenile C. clelia forage 
nocturnally (Russell et al. 1999. Herpetol. Rev. 30:43–44) and that 
they prey on diurnal snakes in their nocturnal refuges. To the 
best of our knowledge this is the first record of Ninia in the diet 
of C. clelia.

Both specimens were deposited in the herpetology collection 
of the Museo de Zoologia of the Pontificia Universidad Catolica 
del Ecuador in Quito. We are especially grateful to our Ecuadorian 
collaborators O. Torres and S. Ron for aid during all aspects of the 
work.

TYLER WRIGHT (e-mail: tylerfalconry@gmail.com), ELIZABETH 
FLOYD (e-mail: efloyd4198@g.fmarion.edu), and JEFFREY D. CAMPER, 
Department of Biology, Francis Marion University, Florence, South Caro-
lina 29506, USA (e-mail: jcamper@fmarion.edu); JONAS NILSSON, Wild-
sumaco Wildlife Sanctuary, Francisco Arizaga Luque N34-316 y Federico 
Paez, Quito, Ecuador (e-mail: jonas@wildsumaco.com).

CORALLUS GRENADENSIS (Grenada Bank Treeboa). DIET and 
FORAGING BEHAVIOR. Based on stomach content analysis 
and field observations, the Grenada Bank endemic boid 

Corallus grenadensis preys predominantly on Anolis lizards and 
introduced rodents (Mus, Rattus). Only four records of avian 
prey (out of a total of 83 prey items) have been documented, 
and only two were identified to species: a Bananaquit (Coereba 
flaveola [Coeribidae] recovered from a preserved specimen 
(Henderson 2015. Natural History of Neotropical Treeboas 
[Genus Corallus]. Edition Chimaira, Frankfurt am Main, 
Germany. 338 pp.) and a Tropical Mockingbird (Mimus gilvus 
[Mimidae]) observed being predated in the field (Sajdak and 
Henderson 2017. Herpetol. Rev. 48:206–207). Bananaquits 
are common on the Grenada Bank and they and their nests 
are often encountered in the same disturbed habitats favored 
by C. grenadensis. We have on several occasions observed 
C. grenadensis exploring Bananaquit nests and have found 
one resting in an abandoned nest during the day. This is the 
first time we have been present to observe the capture of a 
Bananaquit and the subsequent events.

On 6 November 2018, at 1946 h, at a site on Carriacou (one 
of the Grenada Grenadines), we observed a male (785 mm SVL, 
55 g) C. grenadensis foraging around a C. flaveola nest ca. 3.6 
m above the ground in a tree (Erithalis odorifera; Rubiaceae). 
We had previously captured this boa on 2 November 2018, 
taken routine data, marked it with acrylic paint, and released 
it where originally caught. Between 1952 h and 1957 h, while 
in the nest’s interior, the boa captured and killed an adult bird. 
When the boa emerged from the nest, the bird was in a coil of 
the boa’s body and we saw no signs of struggle by the bird. At 
about 1959 h, the presumably dead Bananaquit was in coils of 
the snake’s tail and the boa had moved slightly above the nest 
but still on the same branch as the nest. Head-first swallowing 
commenced at 2003 h (Figs. 1, 2) and was completed at 2025 

fig. 1. Corallus grenadensis in the initial stage of swallowing an adult 
Bananaquit (Coereba flaveola).

fig. 2. Corallus grenadensis swallowing an adult Bananaquit (Coereba 
flaveola) and the bird’s nest.
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h. At 2029 h, the boa again ascended slightly above the nest, 
but still on the same branch; at 2045 h the boa was resting in 
a partial coil at 4.1 m, still on the same branch as the nest. The 
mass of an adult C. flaveola is 8➢12 g (Faaborg and Winters 1979. 
Bird-Banding 50:216–233), making the bird captured by the boa 
ca. 14.5–21.8% of the boa’s mass. 

Fieldwork of RWH was funded in part by M. Kohler.
RICHARD A. SAJDAK, 4 Callingham Road, Pittsford, New York 14534, 

USA (e-mail: rich@sajdak.us); ROBERT W. HENDERSON, Milwaukee Public 
Museum, Milwaukee, Wisconsin 53233, USA (e-mail: henderson@mpm.edu).

CROTALUS ADAMANTEUS (Eastern Diamondback 
Rattlesnake). ENDOPARASITE. Crotalus adamanteus is a large 
pit-viper endemic to the southeastern Coastal Plains of the 
United States. This species currently lacks protective status but 
due to declining populations and loss of critical habitat, this 
species is under consideration for future listing. Beginning in 
December 2015, we have been conducting a study of a population 
of C. adamanteus at the Florida Gulf Coast University campus 
in Lee County, Florida, USA. On 19 November 2018, a young C. 
adamanteus was discovered killed near a campus walking trail. 
Upon necropsy, several adult pentastomid Raillietiella orientalis 
were discovered in the lung, mouth, and respiratory tract. 
Although this parasite has been documented in other Florida 
snake species, this represents the first record of R. orientalis 
infecting C. adamanteus (M. Miller, unpubl. data). 

Raillietiella orientalis is a pentastomid native to Asia and 
likely introduced to Florida, USA by the establishment of 
Burmese Pythons (Python bivittatus; Miller et al. 2017. Ecol. Evol. 
8:830–840). Burmese Pythons are the only established snake from 
Asia in south Florida which host R. orientalis in their native range 
(Christoffersen and De Assis 2013. Zoologische Mededelingen 
87:1–206). Raillietiellids have multiple intermediate hosts (Riley 
1986. Adv. Parasitol. 25:45–128) and dietary overlap of snake 
hosts such as eastern diamondback rattlesnakes and introduced 
pythons are particularly likely among rodents (Miller et al. 2017, 
op. cit.).

Effects of biological invasions such as predation and 
competition are well documented and often dominate our 
discussions regarding invasive species. However, effects like 
modifications of host-parasite dynamics may be overlooked, 
despite their potential to drastically alter ecological processes. 

Organisms in south Florida are increasingly exposed to 
introduced exotic species and novel diseases due to the high 
volume of exotic establishments in this area. Burmese Pythons 
may be limited in their dispersal due to freeze intolerance. Yet, 
raillietiellids are able to infect native species which can range 
further north, extending the parasite’s range outside the current 
python distribution. As parasites can quickly and more easily 
spread than their non-native hosts, impacts from parasitic 
spillover may have rippling effects across taxa and throughout 
populations, particularly for vulnerable species. The potential 
for additional stressors on native threatened snake species (e.g., 
Drymarchon couperi) should be a cause of concern.

MATTHEW F. METCALF (e-mail: matt.fox.metcalf@gmail.com), ALEX-
ANDER MARSH, WENDY BROSSE, and JOHN E. HERMAN, Department 
of Biological Sciences, Florida Gulf Coast University, 10501 FGCU Blvd 
South, Fort Myers, Florida 33965, USA.

CROTALUS HORRIDUS (Timber Rattlesnake). MALE DEFENSE 
OF MOTHER AND OFFSPRING. The social behavior of snakes, 
particularly vipers, has received increasing attention over the 
past 25 years (Duvall et al. 1992. In Campbell and Brodie [eds.], 
Biology of the Pitvipers, pp. 321–336. Selva, Tyler, Texas; Greene et 
al. 2002. In Schuett et al. [eds.], Biology of the Vipers, pp. 179–206. 
Eagle Mountain Publishing, Eagle Mountain, Utah; Clark et al. 
2012. Biol. Lett. 8:523–525; Clark et al. 2014. PLoS ONE 9:e90616; 
Lind et al. 2016. Copeia 104:518–528; reviewed in Schuett et al. 
2016. In Schuett et al. [eds.], Rattlesnakes of Arizona, pp. 161–242. 
ECO Publishing, Rodeo, New Mexico). Adult male rattlesnakes, as 
in other viperids, often engage in ritualized combat for defense 
of resources such as reproductive females (Shine 1994. Copeia 
1994:326–346; Schuett et al. 2002. Acta Ethol. 4:31–49). In these 
cases, which mostly involve two individuals, fighting typically 
occurs in upright postures (Hoekstra and Howey 2016. Herpetol. 
Rev. 47:309) and continues without biting/envenomation until 
a winner and loser are established (Schuett 1997. Anim. Behav. 
54:213–224). Subsequently, the victor gains priority-of-access to 
the female(s) and/or other resource (Duvall et al. 1992, op. cit.; 
Howey and Maisch 2017. Herpetol. Rev. 48:16–19). Related defense 
behaviors, such as territoriality, have yet to be documented in 
viperids, but recently have been reported in other snake taxa 
(Huang et al. 2011. Proc. Natl. Acad. Sci. USA 108:7455–7459; Webb 
et al. 2015. Behav. Ecol. Sociobiol. 69:1657–1661).

On 29 August 2017, at 1730 h, one of us (JH) and two others (M. 
Peirson and S. Hromada) arrived at Tennessee National Wildlife 
Refuge, Henry County, Tennessee, USA (36.35884°N, 88.02866°W; 
WGS 84) in search of C. horridus for ongoing ecological studies. 
The weather was partly cloudy and ambient temperature was ca. 
25°C. The site we were inspecting was an open, grassy clearing 
where a dilapidated maintenance shed was located. Large sheets 
of roofing tin were scattered in the grass surrounding the shed ca. 
5 m from the edge of an oak-hickory forest. Importantly, a visit to 
this site by two of us (M. Peirson and S. Hromada) two days earlier 
(27 August) resulted in finding three adult C. horridus and several 
neonates under a single large piece of tin roofing measuring ca. 
90 × 180 cm.

On the second visit, our group flipped the same piece of 
roofing tin where the three C. horridus had previously been 
located; beneath this piece of tin we found two adult C. horridus 
(male and female) and 17–20 neonates that were in pre-shed 
condition. Sex determination of the two adult snakes was based 
on tail size (which is a reliable indicator of sex in this species) 
and the loose posterior skin of the female. Immediately, two of us 

fig. 1. Raillietiella orientalis individual removed from the trachea 
(left) and multiple individuals residing in the lung (right) of a 
Crotalus adamanteus from Florida, USA.
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began to photograph the animals while the other member of our 
group held the tin roofing upright. The male snake appeared to 
be very active and agitated. After several minutes he proceeded 
to advance toward us (as we were taking photographs), raising 
his upper body nearly 0.5 m off the ground (Fig. 1). He held this 
upright posture for at least 5 sec and appeared alert to everything 
in his immediate area. As we slowly moved back, he proceeded to 
follow us. We carefully lowered the tin roofing so as not to further 
disturb the female and neonates.

Next, we flipped a second piece of tin (approx. 90 × 180 cm) 
located 4 m from the first piece and found a second post-partum 
female (loose folds of skin in her lower body indicated that she 
had recently given birth) but no neonates. The male continued 
to follow us and eventually coiled beside the second female (Fig. 
2). No neonates were found in this area. We strongly suspect that 
this second female had moved from the first piece of tin roofing 
to the second one based on the total number of neonates present 
under the first piece of tin. Litter size for C. horridus in this region 
ranges from 7–10 offspring (J. Hewlett, unpubl, data).

Male defensive behavior (upright posture) involving female 
C. horridus has been reported (Howey and Maisch 2017, op. cit.), 
but to the best of our knowledge this is the first case where it 
involved upright defense by a male with a post-partum female 
and neonates. Because another post-partum female was nearby, 
we cannot be certain that the neonates were siblings (Parker et 
al. 2013. Herpetol. Rev. 43:658–659).

Male “visitation behavior” involving pregnant and post-
partum female rattlesnakes has been documented in other 

species (e.g., Holycross and Fawcett 2002. Amer. Midl. Nat. 
148:181–184; O’Connor et al. 2013. Herpetol. Rev. 46:446–447), 
yet whether or not these males are genetic fathers is unknown. 
Consequently, genotyping studies will be needed to better 
interpret the social behavior of male C. horridus (and other 
rattlesnake species) in situations where they are associated 
either with pregnant females or females in attendance with 
neonates. In these cases, all possible parents (adult males and 
females) and neonates should be genotyped (O’Connor et al. 
2013, op. cit.; Clark et al. 2014, op. cit.; Lind et al. 2016, op. cit.).

We extend our thanks to the personnel of the Tennessee 
National Wildlife Refuge. M. Peirson and S. Hromada provided 
invaluable field assistance, for which we are most grateful.

JOHN B. HEWLETT, Department of Biological Sciences, Murray State 
University,  Murray, Kentucky 42071, USA  (e-mail: jhewlett@murraystate.
edu); GORDON W. SCHUETT, Chiricahua Desert Museum, P.O. Box 
376, Rodeo, New Mexico 88056, USA and Department of Biology and 
Neuroscience Institute, Georgia State University, Atlanta, Georgia 30303, 
USA (e-mail: gwschuett@yahoo.com). 

CUBOPHIS CAYMANUS (Grand Cayman Racer). DIET and 
PREY-HANDLING BEHAVIOR. Cubophis caymanus is a diurnal, 
predominantly ground-dwelling, endemic, generalist predator, 
capable of climbing vegetation and trees to 9–10 m (Grant 
1940 [1941]. The Herpetology of the Cayman Islands. Bull. Inst. 
Jamaica, Sci. Ser. 2: iv + 65). Iguana iguana (Green Iguana) 
has established itself as a notorious invasive species in Grand 
Cayman in the last 20 years that now requires intensive culling 
efforts (Anon 2018. Flicker, Cayman Islands Department of 
Environment Newsletter #38, 5 Dec 2018). A small but growing 
number of anecdotal reports of C. caymanus preying on Green 
Iguanas (Henderson and Powell 2009. Natural History of West 
Indian Reptiles and Amphibians. University Press of Florida, 
Gainesville, Florida. xxiv + 495 pp.) show that I. iguana has 
become an addition to the diet of C. caymanus. Here, I report 
detailed prey-handling behavior by a large C. caymanus post-
subduing of the prey through to complete ingestion of a yearling 
Green Iguana over a period of 3 h 16 m. 

On the morning of 8 March 2016, at 0931 h, I encountered 
a C. caymanus on the ground in a mixed shrub/tree border, in 
a rural garden in Lower Valley, Grand Cayman, Cayman Islands 
(19.276°N, 81.276°W, WGS 84; 8 m elev.) ingesting a sub-adult 
I. iguana. The snake had already immobilized the iguana and 
had transported, from the head, to the second stripe (of four) 
on the iguana’s torso. The racer’s gape was oriented to the lizard 
laterally such that the ridge of the iguana’s dorsal spines were to 
the left side and the forelimbs of the iguana were both protruding 
at the right (Fig. 1A). Over the next 3.25 h the pair were kept 
under constant observation from a distance of 3–4 m. A total of 
581 photographs and three video clips were recorded digitally. 
During this time, the C. caymanus carried the iguana forward, 
elevated above the substrate on two occasions and dragged 
the body backwards for a total of ca 10 m, over rocks as well as 
through leaf litter on level ground. The effect was to relocate to 
an area of low vegetation cover from the more exposed site of the 
initial encounter.

The snake regurgitated the iguana partially once, and fully, 
twice. These actions occurred when the snake, apparently, 
could not achieve complete transport of the forelimbs. On the 
third attempt the racer succeeded in orienting to the iguana 
in a dorsal/ventral plane, the iguana on its back, the forelimbs 
lying in the left and right of the gape and the snake’s upper jaw 

fig. 1. Adult male Crotalus horridus in a defense display to human 
observers. Note the post-parturient female and 17–20 neonates in 
the background.
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fig. 2. Adult male (back left) Crotalus horridus coiled beside the 
second post-parturient female (front right). 
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advancing over the iguana’s belly (Fig. 1B). Further progression 
of the ingestion process is shown in Fig. 1C–F. A video-slideshow 
of the entire observed event, illustrating the prey handling 
behaviors, is available at: doi.org/10.6084/m9.figshare.7406837. 
Once the tip of the iguana tail had disappeared, at 1248 h, I 
retreated. The snake was gone when the site was inspected again 
several hours later.

I used the measuring tool in ImageJ to estimate relative body 
lengths of the reptiles from one of the photos. The ratio of total 
length of snake:iguana was ca 2.5:1. The iguana’s femoral pores, 
its coloration, size, and the time of year indicate that it was an 
immature yearling. Adopting an estimate of 60 cm total length for 
the iguana, the estimated total length of the C. caymanus was ca. 
150 cm. This conforms to the maxima reported for female racers: 
119 cm SVL, 1.25 kg (Seidel and Franz 1994. In Brunt and Davies 
[eds.], The Cayman Islands: Natural History and Biogeography, 
pp. 407–433. Kluwer Academic Publishers, Dordrecht, The 
Netherlands) and 122 cm SVL, 147 cm total length (Grant 1940 
[1941], op. cit.).

As the iguana was already immobile when first encountered 
it was not known whether the C. caymanus used constriction in 
addition to venom to kill this prey item. Kelehear (2016. Herpetol. 
Rev. 47:680–681) confirmed that C. caymanus does use restraint 
constriction to subdue native Osteopilus septentrionalis (Cuban 

Treefrog). During the three-plus hours of observation, the racer 
coiled loosely over the inert iguana, between 1126 h and 1131 h 
and between 1137 h and 1143 h, as it repositioned itself in-line with 
the prey, but at no time did it attempt to manipulate or deflate the 
iguana by constriction. These data suggest that medium to large 
sub-adult I. iguana, especially those with stout torsos, are at, or 
near, the maximum of C. caymanus prey-handling capacity.

Thanks to S. Mailer for comments on the manuscript.
CHRISTINE ROSE-SMYTH, Verdant Isle Orchid Research, P.O. Box 2818, 

Grand Cayman, Cayman Islands KY1-1112; e-mail: mcrscay@gmail.com.

CYCLOPHIOPS SEMICARINATUS (Ryukyu Green Snake). DIET. 
Cyclophiops semicarinatus is a common species in the Ryukyu 
Archipelago, Japan. This species is reported to feed primarily on 
earthworms (Goris and Maeda 2004. Guide to the Amphibians 
and Reptiles of Japan. Krieger, Malabar, Florida. 285 pp.), but 
information on its food habits in wild are limited. 

On 9 September 2016, at 1415 h, we collected a male C. 
semicarinatus (595 mm SVL, 150 mm tail length, 89.1 g; Kyoyo 
University, Graduate School of Human and Environmental 
Studies [KUHE] 56822; Fig. 1) in a dried stream at the foot of 
Mt. Inokawa, Tokunoshima Island, Kagoshima Prefecture, Japan 
(27.7740°N, 128.9963°E; WGS 84; 205 m elev.). We immediately 
examined its stomach contents by forced regurgitation and 
obtained a firefly larva (Stenocladius sp.) and a part of an internal 
organ of an earthworm (Fig. 2). Based on the direction of the 

fig. 1. Phases of transport of an Iguana iguana by Cubophis caymanus 
on 8 March 2016 at Lower Valley, Grand Cayman. A) 0937 h: iguana 
oriented to mouth laterally, forelimbs crossed and protruding at 
right side of gape; B) 1041 h: shortly after second regurgitation 
and successful re-orientation of iguana body dorsoventrally with 
forelimbs in side of gape; C) 1104 h: advancing over abdomen; D) 
1206 h: racer rapidly engulfing lower abdomen, advancing over 
vent; E) 1214 h: feet only remaining; F) 1238 h: snake gaping while 
transporting tail.

fig. 1. A) Specimen of Cyclophiops semicarinatus (KUHE 56822) 
collected on Mt. Inokawa, Tokunoshima Island, Kagoshima 
Prefecture, Japan. B) Stomach contents of C. semicarinatus: a) larva of 
Stenocladius sp.; b) part of an internal organs of an earthworm.
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regurgitated larva, we presumed that the snake swallowed it from 
the head. We were unable to determine if the snake fed on the 
larva and earthworm independently or on the earthworm being 
bitten by the larva, because the larvae of Stenocladius are known 
to feed on earthworms (Ohba et al. 1996. Sci. Rept. Yokosuka City 
Mus. 44:21–31). 

We thank N. Ohba and Y. Yamane for identifying the 
stomach contents and A. Mori for his valuable comment on the 
manuscript.

IBUKI FUKUYAMA, Faculty of Agriculture, Kyoto University, Oiwake-
cho, Kitashirakawa, Sakyo-ku, Kyoto 606-8502, Japan (e-mail: ibu_fuku-
yama@icloud.com); TOMONORI KODAMA, Faculty of Science, Kyoto Uni-
versity, Oiwake-cho, Kitashirakawa, Sakyo-ku, Kyoto 606-8502, Japan

DIADOPHIS PUNCTATUS (Ring-necked Snake) and STORE-
RIA OCCIPITOMACULATA (Red-bellied Snake). PREDATION. 
Small woodland snakes are commonly predated by inverte-
brates (Ernst and Ernst 2003. Snakes of the United States and 
Canada. Smithsonian Books, Washington, D.C. 668 pp.). Here, 
we provide observations of two woodland snake species, Diado-
phis punctatus and Storeria occipitomaculata, being attacked or 
preyed upon by Faxonius cristavarius (Spiny Stream Crayfish). 

This is the first documented observation of active predation on 
either D. punctatus or S. occipitomaculata by a crayfish. At 0210 
h, on 14 July 2018 on University of Kentucky’s Robinson Forest 
in Knott County, Kentucky, USA (37.4639°N, 83.1193°W; NAD 
83), one of us captured an adult D. punctatus within the riparian 
zone of an intermittent stream. The captured snake was rinsed 
in a stream to remove musk and subsequently attacked by an 
F. cristavarius. Although we removed the crayfish from the D. 
punctatus, we noticed that the crayfish was actively searching in 
the stream for the snake. Shortly after the predation attempt, we 
observed a second F. cristavarius feeding on a S. occipitomacu-
lata at 0220 h (Figs. 1, 2). The F. cristavarius was captured and 
photographed, yet it did not release the prey item. These events 
suggest that F. cristavarius, and likely all larger stream dwelling 
crayfish, actively prey upon small woodland snake species (as 
well as small aquatic snakes; Ernst and Ernst 2003, op. cit.) when 
they enter aquatic environments.

PHILLIP L. ARANT (e-mail: philliparant@gmail.com), DREW WHITE 
(e-mail: drew.e.white1@gmail.com), and STEVEN J. PRICE, Department 
of Forestry and Natural Resources, University of Kentucky, Lexington, 
Kentucky 40536, USA.

HEBIUS PRYERI (Pryer’s Keelback Snake). PREDATION. 
Hebius pryeri is a mid-sized colubrid snake that is endemic to 
the Okinawa and Amami Islands in the Ryukyu Archipelago, 
Japan (Kaito and Toda 2016. Biol. J. Linn. Soc. Lond. 118:187–
199). The snake is cathemeral and preys on lizards, frogs, and 
amphibian larvae and eggs. Its only reported predators are 
three other snakes (Dinodon semicarinatum, Protobothrops 
flavoviridis, and Ovophis okinavensis), and knowledge of these 
prey–predator relationships is limited (Hamanaka et al. 2014. 
Bull. Herpetol. Soc. Jpn. 2014:167–181). Here, I report the 
predation of H. pryeri by the Otus semitorques pryeri (Japanese 
Scops Owl).

On 6 March 2018, I observed an O. s. pryeri holding down 
an adult H. pryeri (Fig. 1) on an asphalt road in Uka, Kunigami, 
Okinawa-jima Island, Japan (26.8108°N, 128.2725°E; WGS 84; 
293 m elev.). The snake was immobile, and the owl repeatedly 
pulled the snake’s neck upward using its beak. A few minutes 
later, the owl flew into the forest by the side of the road with the 
snake in its talons.

The diet of O. s. pryeri consists mainly of insects, non-
insect invertebrates, and reptiles, including snakes (Toyama 
and Saitoh 2011. J. Raptor Res. 45:79–87). However, there is 
no detailed description which snake species are consumed 
or the owls’ predatory behavior. My observation revealed that 
the owl uses H. pryeri as a food resource, but it is unknown 
whether the snake was alive or dead when the owl captured it. 
There are snakes smaller than H. pryeri inhabiting the Ryukyu 
Archipelago, which may be preyed upon by owls. Further 

fig. 1. Faxonius cristavarius holding Storeria occipitomaculata after 
being captured.

fig. 2. Faxonius cristavarius feeding on a Storeria occipitomaculata 
after release. fig. 1. Predation of Hebius pryeri by Otus semitorques pryeri.
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knowledge concerning the predators of these snakes should be 
accumulated.

YUSUKE FUKE, Department of Zoology, Graduate School of Science, 
Kyoto University, Kitashirakawa-oiwake-cho, Sakyo, Kyoto 606-8502, Ja-
pan; e-mail: yfa73986@gmail.com.

HETERODON NASICUS (Plains Hog-nosed Snake). MOVEMENT. 
Relatively little is known about the spatial ecology of Heterodon 
nasicus when compared to its congeners H. simus (Beane et 
al. 2014. Copeia 2014:168–175) and especially H. platirhinos 
(Plummer and Mills 2000. J. Herpetol. 34:565–575; LaGory et al. 
2009. J. Wildl. Manag. 73:1387–1393; Rouse et al. 2011. Copeia 
2011:443–456; Robson and Blouin-Demers 2013. Copeia 2013:507–
511; Buchanan et al. 2015. J. Herpetol. 50:17–25; Vanek and Wasko 
2017. Herpetol. Conserv. Biol. 12:109–118). The only published 
study that used radio-telemetry to track H. nasicus found that 
individuals spent about 71% of their time above ground (but did 
not report movement distances or home range sizes; Hoaglund 
and Smith 2012. IRCF Reptiles and Amphibians 19:163–169).

In June 2011, we radio-tracked H. nasicus at Thomson Sand 
Prairie in Carroll County, Illinois, USA, a relatively isolated sand 
prairie ca. 100 ha in size (see Durso and Mullin 2014. Ethology 
120:140–148). Because we lacked access to veterinary surgical 
expertise, we elected to attach transmitters (Holohil BD-2N [0.53 
g]) externally by gluing them to the skin of snakes dorso-laterally 
at ~15% of their total body length (i.e., toward the head) using 
either commercially-available superglue or epoxy (Riley et al. 
2017. Wildl. Soc. Bull. 41:132–139). We held snakes in captivity for 
up to 24 h and only affixed transmitters to snakes weighing >5.4 
grams. Unfortunately, all transmitters fell off within 1–5 days when 
the antennae became tangled in grass or while the snakes were 
burrowed in sand, preventing us from gathering long-term data 
on H. nasicus movements. Here, we present what short-term data 
we were able to gather.

We located four snakes multiple, consecutive times (Table 1). 
All subjects were juveniles (19.7–21.5 cm SVL, 6.12–9.33 g) that 
presumably hatched in September 2010 and were ca. 9 mo old 
when they were radio-tracked. One female was initially marked 
in September 2010, 49 m from its first capture in June 2011, and 
the other three (all males) were first captured in June 2011 in an 
area about 425 m away (Fig. 1). Because we were unsure how long 
the transmitters would remain attached, we tracked each snake 
as often as feasible each day, up to a maximum of 8 locations per 
snake per day. All four snakes made short-distance movements 
(mean ± 1 SE = 4.4 ± 0.5 m; N = 18 movements) in the morning 
and evening. Most consecutive locations of subjects in the exact 
same location (N = 12) occurred from 1200–1600 h, suggesting 
that movement occurs mostly in the morning and evening. 
Occasional longer-distance movements were documented: one 
snake moved 20.6 m over 5.5 h, and the largest snake (SVL = 21.5 
cm) was recaptured 135 m from its last known location 8 days 
after its transmitter had fallen off. Finally, an adult female (53.4 cm 
SVL, 190 g; tracked using slightly larger Holohil BD-2 [0.85 g]) was 
relocated once, 100 m from her release point, and a transmitter 
affixed to a second adult female snake (61.3 cm SVL, 262 g) was 
recovered having fallen off > 300 m from her release location less 
than 24 h later; this snake was subsequently recaptured in the 
same area where she was originally captured.

All juvenile H. nasicus remained within or near (≤ 25 m) to 
sandy “blowouts.” These 260–1400 m2 bowl-shaped, elliptical 
depressions of bare sand are formed by wind action when a 
disturbance (e.g., borrow pit, ungulate grazing) interrupts a 

bunch-grass stand and allows the wind to carry sand away (Hart 
and Gleason 1907. Bull. Illinois State Lab. Nat. Hist. 7:1–272; 
Gleason 1910. Bull. Illinois State Lab. Nat. Hist. 9:1–174). Few 
species of plants are able to colonize the bare sand in the blowout 
basin (e.g., Acerates spp., Lespedeza spp., Tephrosia virginiana), 
and these constitute an important microhabitat for H. nasicus 
(Thol 2008. Graduate Certificate in Geographic Information 
Systems. Iowa State University, Ames, Iowa; Durso 2011. M.S. 
Thesis. Eastern Illinois University, Charleston, Illinois. 80 pp.; 
Reedy et al., unpubl. data).

On 6 July 2011, we found a post-partum female H. nasicus 
exiting a nest located within one of these blowouts, which likely 
represent excellent nesting habitat both because they are open, 
with few herbs and shrubs, allowing them to get significantly 
warmer than more heavily vegetated areas (Peet-Paré and Blouin-
Demers 2013. Can. J. Zool. 90:1215–1220) and because they are 
excellent foraging habitat for juveniles, which feed primarily on 
Aspidoscelis sexlineata (Six-lined Racerunner) and their eggs 
(Durso et al. 2011. Herpetol. Rev. 42:439–440; Durso and Mullin 
2017. Zoology 120:83–91).

fig. 1. Locations occupied by three juvenile male Plains Hog-nosed 
Snakes (Heterodon nasicus) at Thomson Sand Prairie, Carroll County, 
Illinois, over periods of 24–96 h in June 2011 (values labeling each 
point indicate time of day, CDT, and some points have >1 label if 
the snake was relocated there multiple times). Sandy blowouts are 
visible as light areas. Orthophotography basemap collected in March 
2011 by Illinois Department of Transportation.
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Platt (1969. Univ. Kansas Publ. Mus. Nat. Hist. 18:253–420) 
reported that the longest mean distance traveled by H. nasicus in 
Kansas was 200 m over 31–50 days, and other research suggests 
that H. nasicus in Alberta and Minnesota have small home 
ranges when habitat is suitable (Wright and Didiuk 1998. Alberta 
Environmental Protection, Fisheries & Wildlife Management 
Division, and Alberta Conservation Association Wildlife Status 
Report 15:1–26), although infrequent long-distance movements 
are documented (Platt, op. cit.). Long-distance movements 
ranging from 200–1000 m are known from Minnesota (C. Smith, 
pers. comm.). Our data indicate that movement patterns are 
similar in Illinois, and provide a detailed, if short-term, look at 
daily movements of juvenile snakes.

We thank the students and mentors of F. Janzen’s Iowa State 
University Turtle Camp Research and Education in Ecology 
program, especially C. Hinsley, S. Jahen, T. Mitchell, L. Neuman-
Lee, M. Piñon, A. Reedy, and D. Warner, for assistance with 
capturing study animals and for sharing the study site. U.S. Fish & 
Wildlife Service personnel E. Britton, J. Strickland, and C. Tucker 
provided logistical support. Partial funding for this research 
came from the Illinois Department of Natural Resources, North 
Carolina Herpetological Society, and the Graduate School and the 
Department of Biological Sciences at Eastern Illinois University 
(EIU). Specimens were collected under the authority of IDNR 
permits #NH10-0946 and #09-39S, and handled in accordance 
with an EIU IACUC protocol (#10-001). Comments from J. Beane, 
C. Smith, and J. Vanek helped improve this manuscript.
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HYDRODYNASTES GIGAS (False Water Cobra). FEEDING 
BEHAVIOR. Hydrodynastes gigas is a large, diurnal, semi-aquatic 
colubrid found in South America east of the Andes from the 
Guiana Shield to northern Argentina (Cunha and Nascimento 
1993. Zoologia 9:1–191; Franco et al. 2007. Zootaxa 1613:57–65; 
Wallach et al. 2014. Snakes of the World: A Catalogue of Living 
and Extinct Species. CRC Press, Boca Raton, Florida. 1256 pp.). 
These snakes exhibit a generalist diet, feeding on fish, fish eggs, 
amphibians, invertebrates, mammals, birds, lizards, and even 
other snakes (Strüssmann and Sazima 1993. Stud. Neotrop. 
Fauna E. 28:157–168; Lopez and Giraudo 2003. Amphibia-
Reptilia 25:178–184; Giraudo et al. 2014. Rev. Mex. Biodivers. 
85:1206–1216). However, little is known about feeding and 
foraging behavior of H. gigas.

At 1500 h on 5 November 2017 we were called to rescue an 
adult female H. gigas (ca. 2000 mm total length) near factories 
in Manaus, Amazonas, Brazil (3.1271°S, 59.9438°W; WGS 84). The 
snake was captured and kept in a plastic box for transportation 
and later release in a different area. While inside the box, the H. 
gigas regurgitated two adult Rhinella marina (140, 148 mm SVL). 
It is well known that amphibians are part of the diet of H. gigas 
(Giraudo et al. 2014, op. cit.), including R. marina. A large amount 
of paratoid gland secretion from the R. marina was present, 
which in addition to capture stress could have been one of the 
reasons for regurgitation, although H. gigas have mutations 
to the binding site of at least one class of toxins produced by 
bufonid toads (bufadienolides; Mohammadi et al. 2016. Proc. 
Roy. Soc. B. 283:20162111).

One of the R. marina was still fully alive and active, while the 
other was partially digested, indicating that this snake swallows 

some prey alive despite having enlarged read maxillary teeth 
(Dowling and Gibson 1970. Herpetol. Rev. 2:37–38) as well as 
venom (Hill and Mackessy 1997. Toxicon 35:671–678; Hill and 
Mackessy 2000. Toxicon 38:1663–1687; Glenn et al. 1992. In 
Strimple and Strimple [eds.], Contributions in Herpetology, pp. 
19–26. Cincinnati Museum of Natural History, Cincinnati, Ohio; 
Keyler et al. 2016. Toxicon 111:58–61). Observations of prey 
subjugation behavior by H. gigas in the wild are few: Weiler and 
Airaldi Wood (2010. Reportes Científicos de la FaCEN 1:60–62) 
reported constriction of a large eel. Likewise, Astort (1984. Las 
Ñacaninaes. Fauna Argentina No. 100. Buenos Aires, Centro 
Editor de América Latina) reported that rodents consumed in 
captivity were constricted and drowned in the water. After a few 
moments, the H. gigas re-swallowed the two R. marina, first the 
partially-digested one and then the other, still alive and active. 
The whole process took only few minutes, with no significant 
time differences between the partially digested frog and the alive 
one.
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Ensino Superior, Faculdade Cathedral, Laboratório de Zoologia Aplicada 
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LEPTODEIRA POLYSTICTA (Small-spotted Cat-eyed Snake). 
DIET and PREY SUBJUGATION. Leptodeira polysticta is a 
widely distributed colubrid snake, sometimes considered to be 
a subspecies of Leptodeira septentrionalis, found in dry, humid 
and cloud tropical forests along the Pacific slope of Central 
America from the Mexican state of Sinaloa to Costa Rica, and 
in the Atlantic versant from Southern Veracruz to Guatemala 
(Duellman 1958. Bull. Am. Mus. Nat. Hist. 114:1–152; Daza et al. 
2009. Mol. Phylogenet. Evol. 53:653–667). It is an arboreal species 
that feeds mainly on frogs and frog eggs, and occasionally on 
snakes and lizards (Duellman 1958, op. cit.; Campbell 1998. 
Amphibians and Reptiles of Northern Guatemala, the Yucatan 
and Belize. University of Oklahoma Press, Norman, Oklahoma, 
380 pp.; Savage 2002. The Amphibians and Reptiles of Costa Rica: 
A Herpetofauna Between Two Continents, Between Two Seas. 
University of Chicago Press, Chicago, Illinois, 934 pp.). Here we 
report the first record of L. polysticta preying on a lizard of the 
genus Lepidophyma and the first record of constriction behavior 
in any species of Leptodeira.

At 2130 h on 17 July 2018, while conducting transect surveys 
across a tropical forest remnant in the Estación de Biología 
Tropical “Los Tuxtlas” at Los Tuxtlas Biosphere Reserve in 
Veracruz, México (18.585°N, 95.074°W; WGS 84; 152 m elev.), we 
observed an adult L. polysticta feeding on a Lepidophyma tuxtlae 
(Tuxtla Tropical Night Lizard; species verified by A. González 
Hernández), a species with low abundance at Los Tuxtlas 
(Urbina-Cardona et al. 2006. Biol. Cons. 132:61–75). This is an 
unusual record since frogs of the genus Craugastor, the main prey 
of this snake at Los Tuxtlas, are very abundant (Cabrera-Guzmán 
et al 2009. Herpetol. Rev. 40:99; Pérez-Higareda et al. 2007. 
Serpientes de la Región de Los Tuxtlas, Veracruz, México. Guía 
de Identificación Ilustrada. Universidad Nacional Autónoma de 
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México, Mexico City. 189 pp.). Because L. tuxtlae is mainly a leaf 
litter dwelling species, the L. polysticta probably began chasing 
its prey in the leaf litter and pursued it to the highest part of a 
small stone fence. The L. polysticta bit the L. tuxtlae at the pelvis 
and immediately coiled around the middle part of the body 
before beginning to ingest the prey from the side (Fig. 1). Around 
6 min after the capture, the snake uncoiled, perhaps because of 
the awkward position in which the L. tuxtlae was captured and 
having given the time necessary for venom to kill or immobilize 
the L. tuxtlae. After this time the L. polysticta regurgitated the 
lizard and began swallowing it again starting from the head, but 
without coiling. The L. polysticta used the anterior part of its 
body to wrap the prey, without an initial twist, so that the snake’s 
belly faced away from its head (Greene and Burghardt 1978. 
Science 200:74–77). The total time of ingestion was ca. 12 min.

Duellman (1958, op. cit.) observed that “[Leptodeira] would 
grab hold of [a small frog], usually quickly work to the head, 
and swallow the frog…With larger frogs the snake strikes, grabs 
hold, and rapidly chews, opening its mouth widely until the 
enlarged, grooved fangs are engaged. Then it holds the prey until 
movement stops.” All reports of Leptodeira feeding behavior 
to date involve frogs (except two on fish; Céspedes and Abarca 
2014. Mesoamer. Herpetol. 1:288–289; Solís and Guerrero 2016. 
Herpetol. Rev. 47:313), and none mention constriction (De 
Carvalho et al. 2007. Herpetol. Rev. 38:89; Hagman and Schulte 
2007. Herpetol. Rev. 38:90; Cabrera-Guzmán et al. 2009, op. cit.; 
Dehling 2009. Herpetol. Rev. 40:356; Cruz-Sáenz et al. 2010. 
Herpetol. Rev. 41:366; Hernández-Ríos et al. 2011. Herpetol. Rev. 
42:100; Mata-Silva et al. 2012. Herpetol. Rev. 43:660; Santos-Silva 
et al. 2014. Herpetol. Notes 7:123–126; Neta et al. 2015. Herpetol. 
Rev. 46:452; Bello-Sánchez et al. 2018. Herpetol. Rev. 49:756), even 
when attempts are made to swallow very large anurans, which 
may take hours and are sometimes unsuccessful (Rodríguez et 
al. 2011. Herpetol. Rev. 42:616; Sales et al. 2013. Herpetol. Rev. 
44:524; Vargas-Salinas and Aponte-Gutiérrez 2013. Herpetol. 
Notes 6:189–191; Santos-Silva et al. 2014, op. cit.; Engeman and 
Engeman 2015. Herpetol. Rev. 46:104–105; García-Mata et al. 
2017. Bull. Chicago Herpetol. Soc. 52:139–145; Céspedes et al. 
2018. Herpetol. Notes 11:959–960). Although venom activity in 
Leptodeira has been relatively well-studied (Lemoine et al. 2004. 
Wilderness Environ. Med. 15:82–89; Weinstein et al. 2014. Clin. 
Toxicol. 52:277–282; Torres-Bonilla et al. 2016. Toxicon 119:345–
351) and despite numerous reports of feeding in the wild, this is 
the first documentation of constriction in Leptodeira, suggesting 
that perhaps this behavior is used only when consuming lizards. 

Despite this unique behavior, we cannot assure that constricting 
behavior plays a key role in killing their prey.

We thank Andrew Durso for his outstanding comments.
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MICRURUS CORALLINUS (Coral Snake). REPRODUCTION. 
Micrurus corallinus is a medium-sized, semifossorial elapid 
snake (up to 950 mm SVL) found mostly in Atlantic forest areas in 
southeastern South America (Marques 1996. Amphibia-Reptilia 
17:277–285). Female reproduction is highly seasonal, with 
oviposition occurring in mid wet season (December–January; 
Marques 1996, op. cit.). Apart from clutch size and offspring 
size, information on many fecundity parameters remains largely 
unknown. Here, I provide information on egg size, egg mass, 
relative clutch mass (RCM), and embryonic stage at oviposition 
of M. corallinus. 

Information was obtained from seven gravid females 
collected by laypersons at various locations in the Atlantic 
forest domain (southeastern Brazil) and donated to the Instituto 
Butantan (São Paulo, Brazil) between 2006 and 2013. Oviposition 
occurred from late November to mid-January (1–8 days post 
capture). Clutch size averaged 5.7 ± 3.4 (SD) eggs (range: 3–13 
eggs) and was positively correlated with maternal body mass 
(r2 = 0.916; P = 0.0007). Egg mass averaged 4.0 ± 0.8 g (range: 
3.2–5.3 g), and total clutch mass averaged 23.0 ± 13.6 g (range: 
10.0–50.5 g). RCM (total clutch mass/body mass of mother after 
oviposition; Shine 1980. Oecologia 46:92–100) averaged 0.54 ± 
0.12 (range: 0.39–0.78). Egg size was measured in four clutches. 
Eggs were quite elongated and averaged 37.7 ± 4.2 mm in length 
(range: 33.1–43.2 mm) and 12.8 ± 0.9 mm in width (range: 12.1–
13.9 mm). The fecundity parameters of M. corallinus (i.e., low 
clutch size, with elongated eggs and high RCM) are recurrent 
among several unrelated fossorial or semifossorial snakes (Braz 
et al. 2014. Herpetol. J. 24:49–57). Dissection of two eggs from 
two clutches revealed developing embryos at early growth phase 
(stages 26 and 27 according to Zehr 1962. Copeia 1962:322–329), 
which corresponds to the upper limit of the stages at oviposition 
in most snakes (Blackburn 1995. J. Theor. Biol. 174:199–216).

I thank Patrícia Marinho, Carla Manzato, Natália Torello-
Viera, and Rodrigo Scartozzoni for sharing additional 
information and assistance in laboratory.
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MICRURUS NIGROCINCTUS (Central American Coral 
Snake) and LEPTODEIRA RHOMBIFERA (Central American 
Banded Cat-eyed Snake). DIET and PREDATION. Micrurus 
nigrocinctus (Elapidae) is distributed widely from southeastern 
Mexico to northern Colombia, whereas Leptodeira rhombifera 
(Dipsadidae) ranges from Guatemala south to Central Panama 
(Savage 2002. The Amphibians and Reptiles of Costa Rica: A 
Herpetofauna between Two Continents, between Two Seas. 
University of Chicago Press, Chicago, Illinois. 934 pp.; McCranie 

fig.1 Leptodeira polysticta holding a Lepidophyma tuxtlae sideways. 
IBH-RF-491 (Colección Nacional de Anfibios y Reptiles, Photographic 
Reference).
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2011. The Snakes of Honduras: Systematics, Distribution, and 
Conservation. SSAR Contrib. Herpetol. 26:x + 714 pp.). The first 
one is diurnal or nocturnal, terrestrial and commonly feeds on 
snakes, while the latter is nocturnal, terrestrial, and frequents 
areas near streams where it feeds primarily on frogs (Solórzano 
2004. Serpientes de Costa Rica. INBio, Santo Domingo, Costa 
Rica. 791 pp.). These species occur sympatrically in the tropical 
dry forest of northwestern Costa Rica.

On 8 December 2018, at 1800 h, we observed an M. nigrocinctus 
predating an L. rhombifera at Palo Verde National Park, Cantón 
de Bagaces, Provincia de Guanacaste, Costa Rica (10.35039°N, 
85.33196°W; WGS 84). The M. nigrocinctus was slowly moving 
in our direction when suddenly changed direction and raced 
towards a small creek where a L. rhombifera was passing-by; it 
then bit the L. rhombifera firmly on the rear part of the body. The 
first reaction of the L. rhombifera was to uselessly curl over the 
other snake’s body and attempt to bite; after a few seconds of 
biting and struggling it attempted to escape with the coral snake 
still attached, waiting for the venom to take effect (Fig. 1). We left 
and returned ca. 1 h later. At this point, the M. nigrocinctus had 

subdued the L. rhombifera and was almost done swallowing its 
prey (Fig. 2).

The diet of M. nigrocinctus includes caecilians and small 
lizards, but it mainly feeds on colubrid (sensu lato) snakes 
(Solórzano 2004, op. cit.). Due to recent assessment of the status 
of the L. annulata species complex, elevation of L. rhombifera 
to full species status (McCranie 2011, op. cit.), there is little 
information on natural history of L. rhombifera. There is one 
report of an unsuccessful predation event by M. ibiboboca on L. 
annulata in Brazil (Cavalcanti et al. 2012. Herpetol. Notes 5:129–
131), indicating the possibility of an interaction between these 
two genera in areas of sympatry. However, to our knowledge, 
this is the first report of predation by M. nigrocinctus on L. 
rhombifera.

JOSÉ D. RAMÍREZ-FERNÁNDEZ (e-mail: jose.ramirezfernandez@
ucr.ac.cr), JORGE GONZÁLEZ-LINARES (e-mail: jorgegonzalezjjgf@
gmail.com), FERNANDA FRANCIS-CARTÍN and MAUREEN DÍAZ-ES-
TRADA, Escuela de Biología, Universidad de Costa Rica, Sede Rodrigo 
Facio, Montes de Oca, Costa Rica.

OXYBELIS FULGIDUS (Green Vine Snake). DIET. Oxybelis 
fulgidus is a colubrid snake with a Neotropical distribution 
that extends from México through Central America and 
tropical South America (Peters and Orejas-Miranda 1970. Bull. 
U.S. Nat. Mus. 297:1–347; Cisneros-Heredia and Touzet 2007. 
Herpetozoa 19:188–189). This species has been described as a 
sit-and-wait predator (Henderson and Binder 1980. Contrib. 
Biol. Geol. Milwaukee Publ. Mus. 37:1–38; Fischer and Gascon 
1996. Herpetol. Rev. 27:204) as well as an active forager 
(Martins and Oliveira 1998. Herpetol. Nat. Hist. 6:78–150), 
feeding mainly on iguanid lizards and birds, as well as on small 
mammals (Scartozzoni et al. 2009. S. Am. J. Herpetol. 4:81–89; 
Fraga et al. 2012. Herpetol. Rev. 43:495–496). Among birds, O. 
fulgidus is known to feed on Columbiformes (Pinheiro et al. 
2013. Herpetol. Notes. 6:187–188), Piciformes (Scartozzoni et 
al. 2009, op. cit.) and especially on Passeriformes (Scartozzoni 
et al. 2009, op. cit.; Viana et al. 2014. Herpetol. Rev. 45:518–519; 
Diaz-Gamboa et al. 2017. Mesoamer. Herpetol. 4:437–438). Here 
we present the first report of O. fulgidus feeding on Paroaria 
nigrogenis (Masked Cardinal).

On 11 March 2018, at 1343 h, we observed an O. fulgidus 
predating a juvenile P. nigrogenis in humid tropical forest on 
the bank of the Orinoco River in Vichada, Colombia (6.10211°N, 
67.48701°E; WGS 84; 47 m elev.; Fig. 1). The P. nigrogenis was 

fig. 1. Micrurus nigrocinctus biting and holding a Leptodeira 
rhombifera by its tail within a small creek at Palo Verde National Park, 
Guanacaste, Costa Rica.

fig. 2. Micrurus nigrocinctus swallowing a Leptodeira rhombifera 
head first.

fig. 1. A) Oxybelis fulgidus capturing a juvenile Paroaria nigrogenis 
by the back; B) the same snake consuming the bird headfirst.
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emitting a loud distress call while the O. fulgidus, hanging from 
the branches of a tree like a pendulum, held the P. nigrogenis 
by the back. Once the P. nigrogenis died, likely due to the 
neurotoxin fulgimotoxin (Kardong 1982. Mem. Inst. Butantan 
46:105–118; Heyborne and Mackessy 2013. Biochimie 95:1923–
1932), the O. fulgidus began to rotate the bird through jaw 
movements in order to consume it headfirst. Once the bird was 
in position, ingestion time took more than 1 h.

FEDERICO SÁNCHEZ-OJEDA, Laboratorio de Ecología y Model-
ación del Paisaje, Universidad Nacional de Colombia, Carrera 45 # 26-85, 
Bogotá, Colombia; JAVIER E. CORTÉS-SUÁREZ, Fundación Ecohumana 
para la Promoción del Desarrollo Humano Integral Sostenible, Calle 15 # 
9 - 58, piso 2, Villa de Leyva, Boyacá, Colombia (e-mail: javi1885@gmail.
com). 

PANTHEROPHIS GUTTATUS (Red Cornsnake). ATTEMPTED 
PREDATION and DEFENSIVE BEHAVIOR. Here we report an 
attempted predation event between a female Pantherophis 
guttatus (63.6 cm SVL, 75.3 cm total length, 76.2 g) and a female 
Coluber constrictor (North American Racer; 93.8 cm SVL, 123.7 
cm total length, 300 g). On 6 May 2014, the two snakes were 
encountered while intertwined on a golf cart path adjacent to a 
golf course lagoon on Jekyll Island, Georgia, USA (31.07146°N, 
81.41073°W; WGS 84; Fig. 1). The head of the P. guttatus was inside 
the mouth of the C. constrictor and the snakes were observed in 
this manner for several minutes. Approximately 5 min after we 
noticed the snakes, the C. constrictor became unresponsive and 
we noticed a kink in its neck. The P. guttatus continued writhing 
for several minutes but was unable to extract its head from the 
mouth of the incapacitated C. constrictor. We then intervened 
and freed the P. guttatus, which was later released in apparently 
good health. We later confirmed via necropsy that the C. 
constrictor’s neck was broken and also determined that she 
was gravid, containing 17 uncalcified eggs. Given the size of the 
snakes and that P. guttatus rarely eat other snakes, we suggest 
this interaction began when the C. constrictor attempted to 
prey upon the P. guttatus, which then killed the C. constrictor 
through coiling as an anti-predator behavior. Snakes, including 
those within the Pantherophis genus, have been observed 
coiling around and even killing raptors that attempted to prey 
upon them (e.g., Meshaka et al. 1988. Herpetol. Rev. 19:84; 
Vandermast 1999. Herpetol. Rev. 30:169). To our knowledge this 
interaction represents the first report of anti-coiling behavior 
being used by P. guttatus to successfully thwart a predation 
event, let alone kill the predator. Additionally, this appears to 
be the first documentation of C. constrictor as a predator of P. 

guttatus (Ernst and Ernst 2003. Snakes of the United States and 
Canada. Smithsonian Books, Washington, D.C. 668 pp.).

LANCE PADEN, University of Georgia’s Odum School of Ecology, 
140 E. Green Street, Athens, Georgia 30602, USA (e-mail: lpaden@uga.
edu); BREANNA L. ONDICH (bondich@jekyllisland.com), TERRY M. 
NORTON, and DAVID A. STEEN, Georgia Sea Turtle Center, Jekyll Island 
Authority, 214 Stable Road, Jekyll Island, Georgia 31527, USA.

PHILODRYAS AESTIVA (Brazilian Green Racer). 
REPRODUCTION. The genus Philodryas comprises 23 species 
of xenodontine dipsadids widely distributed in South America. 
Philodryas aestiva occurs from northeastern Brazil (Bahia state) 
to Bolivia, Paraguay, Uruguay and Argentina (from Formosa to 
Buenos Aires provinces; Uetz et al. 2018. The Reptile Database. 
http://www.reptile-database.org, 28 May 2018). Aspects of the 
natural history of P. aestiva are poorly known and data about 
reproduction are extremely scarce.

On 20 September 2015, a female P. aestiva (764 mm SVL, 299 
mm tail length) was captured in a grassland area in the county 
of Rio Grande (32.14222°S, 52.19055°W; WGS 84), in the coastal 
plain of Rio Grande do Sul, southern Brazil. During the drive 
between the collection site and the laboratory, the individual 
laid eggs. The clutch consisted of 20 eggs adhering to each other, 
measuring 21.66–25.90 mm on the longest axis. The clutch 
weighed 65.75 g and the female weighed 106.60 g after egg-laying, 
resulting in a relative clutch mass of 0.617. After measuring and 
weighing, all eggs were buried in moist vermiculite and kept 
at room temperature in the laboratory (average temperature = 
18.5°C). On 29 December 2015 (99 days after egg laying), seven 
of the 20 eggs hatched. Hatchlings measured 178–196 mm SVL 
and weighed 2.25–2.92 g. All unhatched eggs were opened and 
all showed only a hardened yolk mass. The female and the 
hatchlings were deposited in the herpetological collection of 
the Universidade Federal do Rio Grande (CHFURG 3438, 5980–
5986). The unhatched eggs were discarded.

This is the first information on female relative clutch mass, 
duration of egg incubation, and size of hatchlings for P. aestiva. 
The clutch size herein reported was greater than previous 
records for the species (5–16 eggs; Amaral 1977. Serpentes do 
Brasil-Iconografia Colorida. USP, São Paulo, São Paulo, Brazil. 248 
pp.; Carreira and Maneyro 2013, Guía de Reptiles del Uruguay. 
Ediciones de la Fuga, Montevideo, Montevideo, Uruguay. 288 pp.).

I thank the Coordenação de Aperfeiçoamento Pessoal de 
Nível Superior (CAPES) for a postdoctoral fellowship.

FERNANDO M. QUINTELA, Laboratório de Vertebrados, Universidade 
Federal do Rio Grande, Rio Grande, CEP 96203-900, Rio Grande do Sul, 
Brazil; e-mail: fmquintela@yahoo.com.br.

PHILODRYAS OLFERSII (Lichtenstein‘s Green Racer). 
PREDATION. Birds are common predators of snakes and small 
snakes are highly susceptible to predation (Sparkman and 
Bronikowski 2013. Am. Midl. Nat. 170:66–85). Furthermore, to 
Philodryas snakes, the presence of open areas increases the risk 
of predation (Travaglia-Cardoso and Almeida-Santos 2012. Biol. 
Geral Exp. 12:7–9). At ca. 1000 h on 23 February 2018, we found 
a recently dead juvenile Columba livia (Domestic Pigeon; body 
length = 8 cm) under a Licania tomentosa tree with a Philodryas 
olfersii (body length = 27.8 cm) protruding from its throat (Fig. 
1). We did not observe the presence of a nest in the tree, but only 
the bird on the ground. The posterior portion of the snake’s body 
(about 22 cm) was inside the C. livia’s digestive tract, causing 
swelling in the ventral region of the body, and about 5 cm of the 

fig. 1 Pantherophis guttatus mortally constricting Coluber constrictor 
in Georgia, USA. 
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anterior portion of the snake was protruding out of the mouth of 
the C. livia. The observation took place in a gallery forest in the 
urban part of Tangará da Serra, Mato Grosso, Brazil (57.47933°E, 
14.62961°N; WGS 84; 395 m elev.), which is characterized by 
transitional vegetation between Amazonia Forest and Cerrado 
Savannah. This is the first report of predation on P. olfersii by a 
juvenile domestic pigeon followed by the death of the bird. Some 
birds, such as raptors, are effective snake hunters, while others 
are not (Travaglia-Cardoso and Almeida-Santos 2012, op. cit.). 
Snakes are not commonly reported in the diet of C. livia and this 
event suggests opportunistic predation of a juvenile P. olfersii. We 
assume that the snake was killed by having its head crushed (Fig. 
1) by an adult C. livia and offered to the juvenile. Moreover, we 
hypothesized that miscalculations in the size of the prey offered 
to juveniles may be a maladaptation to the species.

We thank F. F. Curcio for depositing the snake at the Coleção 
Zoológica de Vertebrados da Universidade Federal de Mato 
Grosso (UFMT), Cuiabá, Mato Grosso, Brazil, under the number 
UFMT-R 12283.

ROMARIO DA SILVA (e-mail: romario.silva@unemat.br); DIONES 
KRINSKI, Laboratory of Zoology, Universidade do Estado de Mato Grosso, 
Tangará da Serra, Mato Grosso, Brazil (e-mail: diones.krinski@unemat.br); 
BRUNO FELIPE CAMERA, Laboratory of Herpetology, Universidade Fed-
eral de Mato Grosso, Cuiabá, Mato Grosso, Brazil (e-mail: camerabfelipe@
gmail.com).

PHILODRYAS PATAGONIENSIS (Patagonian Green Racer). 
PREDATION. Philodryas patagoniensis is a mid-sized, diurnal, 
and predominantly terrestrial snake inhabiting open areas such 
as savannahs and grasslands (Cei 1993. Reptiles del Noroeste, 

Nordeste y Este de la Argentina. Herpetofauna de las Selvas 
Subtropicales, Puna y Pampas. Mus. Reg. Sci. Nat. Torino. 945 
pp.; López and Giraudo 2008. J. Herpetol. 42:474–480). Although 
it is a widely distributed in Argentina, Brazil, Paraguay, eastern 
Bolivia, and Uruguay (Giraudo and Scrocchi 2002. Smithsonian 
Herpetological Information Service 132:1–53), there are only 
few published studies on the ecology or natural history of P. 
patagoniensis. Here we report the first observation of predation 
on P. patagoniensis by a Chimango Caracara (Milvago chimango).

At 1235 h on 16 November 2018, during a photographic 
campaign in Monte Hermoso, Buenos Aires Province, Argentina 
(38.9655°S, 61.3201°W; WGS 84; 11 m elev.), we observed a 
Chimango Caracara flying away with a P. patagoniensis in its 
claws. Due to strong wind, the bird dropped the snake and 
continued flying (Fig. 1A). However, after a few minutes the 
Chimango Caracara returned and collected its prey (Fig. 1B).

MARÍA VICTORIA BRIZIO, Universidad Nacional del Comahue, Facul-
tad de Ciencias del ambiente y la Salud, Buenos Aires 1400, 8300, Neuquén, 
Neuquén, Argentina (e-mail: mvictoria.brizio@gmail.com); LUCIANO JA-
VIER AVILA, CENPAT-CONICET, Boulevard Almirante Brown s/n, U9120ACV, 
Puerto Madryn, Chubut, Argentina (e-mail: avila@cenpat.edu.ar).

PITUOPHIS MELANOLEUCUS MUGITUS (Florida Pinesnake). 
REPRODUCTION/NEST SITE. The only previously reported 
nest location for Pituophis melanoleucus mugitus was a clutch 
of six recently hatched eggs buried ca. 20 cm deep in the apron 
of a Gopher Tortoise (Gopherus polyphemus) burrow in sandhill 
habitat in Georgia (Stevenson 2017. Herpetol. Rev. 48:680). Here, 
we describe two additional clutches from this subspecies found 
in the wild.

On 19 July 2018, a clutch of eight P. melanoleucus mugitus eggs 
(Florida Museum of Natural History [UF] 185225; color photo) was 
discovered while excavating G. polyphemus burrows for relocation 
from a highway development site in Citrus County, Florida, USA. 
The clutch was situated in a small cavity off the chamber at the 
end of a 4-m-long burrow that was occupied by a small, adult 
male G. polyphemus (187 mm straight-line carapace length). 
The egg chamber, which was likely excavated by the snake itself, 
was situated ca. 2 m below the surface at the intersection of the 
final chamber and an adjoining rodent burrow; the snake could 
have accessed the subterranean nesting location through either 
opening. The burrow was in a 7-ha stand of densely planted, 
7-year-old Sand Pines (Pinus clausa), 50 m from the edge of 
improved pasture planted in Bahiagrass (Paspalum notatum). 
Grassy ground cover, G. polyphemus burrows, and Southeastern 
Pocket Gopher (Geomys pinetis) mounds were sparse in the 
pine plantation and much denser in the surrounding improved 
pasture, which was former sandhill habitat. 

On 9 August 2018, a clutch of five P. m. mugitus eggs (UF 185748; 
color photo) was discovered 1.85 km from the other clutch while 
excavating an occupied G. polyphemus burrow in Citrus County. 
This clutch was ca. 30 cm below the surface in overgrown sandhill 
habitat with a canopy of predominantly Sand Live Oak (Quercus 
geminata), Turkey Oak (Q. laevis), and Post Oak (Q. stellata), 103 
m from a mown powerline right-of-way. The egg chamber was 
apparently dug by the snake in sand beneath oak leaf litter and 
was not associated with the G. polyphemus burrow situated ca. 3 
m away.

Based on our observations, P. m. mugitus excavates short 
nest burrows or nests in the burrows of other animals, including 
Nine-banded Armadillo (Dasypus novemcinctus; G. Bartolotti, 
pers. comm.). These observations are consistent with earlier 

fig. 1. Death of a juvenile Domestic Pigeon (Columba livia) after 
ingestion of the snake Philodryas olfersii. A) Lateral view of the bird 
with the snake coming out of the mouth; B) lower view of the bird 
showing abdominal swelling; C) parts of the body of the snake after 
being withdrawn from inside the bird; D, E) detail of the crushed 
head of snake. Scale bar = 1 cm. 
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fig. 1. A) Philodryas patagoniensis after being released by Milvago 
chimango; B) M. chimango returning to its prey.
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observations in this subspecies and those of other P. melanoleucus 
subspecies. The only reported nest for the Black Pinesnake (P. 
m. lodingi) was at the end of a G. polyphemus burrow (Lee et 
al. 2011. Herpetol. Rev. 42:301). The Northern Pinesnake (P. m. 
melanoleucus) is the only subspecies documented as excavating 
long tunnels and nest chambers (Burger and Zappalorti 1991. J. 
Herpetol. 25:152–160). Nest-site selection of shaded areas or deep 
burrows of other animals suggest that cooler microhabitats are 
preferred at the southern extent of the species’ geographic range.

The eggs were collected and transferred to KME for incubation 
indoors at ca. 30°C. On 30 July, the total mass of the eight adherent 
eggs in the first clutch was 602.5 g, the mean length of eggs was 
72.1 mm (SD = 3.45, range = 65.8–76.4 mm), and the mean width 
of eggs was 43.4 mm (SD = 1.02, range = 41.8–44.8 mm). On 9 
August 2018, the mean length of five eggs in the second clutch 
was 87.8 mm (SD = 4.91, range = 82.8–94.1 mm), and the mean 
width of four eggs was 40.1 mm (SD = 1.55, range = 38.2–41.9 mm). 
The width of one egg in the second clutch could not be accurately 
measured because of substantial loss of fluid after being 
punctured during excavation by the backhoe, killing the embryo. 
Three other eggs had some fluid loss from smaller punctures that 
occurred when they became detached from other eggs. Eggs in the 
first clutch started hatching on 20 September; all eight eggs slit by 
21 September (Fig. 1), and hatchlings emerged by 22 September. 
Hatchlings had a mean SVL of 429.9 mm (SD = 6.99, range = 420–
440 mm), mean TL of 489.1 mm (SD = 6.11, range = 476–500 mm), 
and mean mass of 59.8 g (SD = 2.95, range = 54.0–61.5 g). The sex 
ratio was 3:5. Four eggs in the second clutch hatched on 23–25 
September; all were males. Hatchlings had a mean SVL of 429.0 
mm (SD =11.00, range = 418–440 mm), mean TL of 498.5 mm (SD 
=9.63, range = 488–506 mm), and mean mass of 56.8 g (SD = 2.56, 
range = 54.5–61.0 g). Hatchlings from the two eggs with the largest 
punctures were slightly smaller (SVL = 418 mm). Excavation of 
burrows and relocation of G. polyphemus were authorized by 
Florida Fish and Wildlife Conservation Commission permits. 

ANDREW HOLLAND, Michael G. Czerwinski, P.A. Environmental Con-
sultants, 2716 South Lecanto Highway, Lecanto, Florida 34461, USA (e-mail: 
aholland@mgcenvironmental.com); KEVIN M. ENGE, Florida Fish and Wild-
life Conservation Commission, 1105 SW Williston Road, Gainesville, Florida 
32601, USA (e-mail: kevin.enge@myfwc.com); BROOKE L. TALLEY, Florida 
Fish and Wildlife Conservation Commission, 620 S. Meridian Street, Tallahas-
see, Florida 32399-1600, USA (e-mail: brooke.talley@myfwc.com).

PYTHON BIVITTATUS (Burmese Python). MAXIMUM MALE 
SIZE. Python bivittatus is one of the largest snake species in the 
world with a 27-year-old captive female recorded at a maximum 
5.74 m total length (Barker et al. 2012. Bull. Chicago Herpetol. 
Soc. 47:1–6). Though there are many anecdotal reports of P. 
bivittatus exceeding recorded maxima, official records are sparse, 
misconstrued, and generally erroneous (Bellosa 2003. Reptilia 
27:28–30; Barker et al. 2012, op. cit.). Python bivittatus have been 
breeding in the wild in southern Florida since the mid-1980s 
(Willson et al. 2011. Biol. Inv. 7:1493–1504) and are potentially 
responsible for a severe decline in many mammal species in 
Everglades National Park (Dorcas et al. 2012. Proc. Natl. Acad. 
Sci. 109:2418–2422). Their size enables them to hunt, kill, and 
consume animals that are larger than themselves (Bartoszek et 
al. 2018. Herpetol. Rev. 49:139–140). Python bivittatus is sexually 
dimorphic, with female snakes averaging sizes notably larger than 
males (Reed and Rodda 2009. Giant Constrictors: Biological and 
Management Profiles and an Establishment Risk Assessment 
for Nine Large Species of Pythons, Anacondas, and the Boa 
Constrictor. U.S. Geological Survey, Reston, Virginia. 302 pp.). 
Here we report on the largest male P. bivittatus captured to date 
within its invasive range.

At 1309 h on 15 February 2016, while tracking a radio-tagged 
male python, we discovered an aggregation of three P. bivittatus in 
Rookery Bay National Estuarine Research Reserve, Collier County, 
Florida, USA. The aggregation was in upland coastal scrub habitat, 
with a dense understory of Serenoa repens and a canopy of Quercus 
myrtifolia and sparse Pinus elliottii. The aggregation included the 
tagged male python (257 cm SVL, 13.05 kg) and a female python 
(297 cm SVL, 22.20 kg) located within a Dasypus novemcinctus 

fig. 1. Clutch of eight Pituophis melanoleucus mugitus eggs collected 
in Citrus County, Florida, USA hatching on 21 September 2018.

fig. 1. Male Python bivittatus captured on 15 February 2016, in 
Collier County, Florida, USA, measuring 4.93 m in total length and 
with a mass of 63.5 kg.
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(Nine-banded Armadillo) burrow. Adjacent to the burrow was 
an exceptionally large male P. bivittatus that was completely 
exposed and fully stretched out on the surface (Fig. 1). Upon 
chemical euthanasia and necropsy, detailed measurements were 
recorded using a soft fiberglass tape (Keson OTR-18M-100) and 
calipers (General Tools KWB, Switzerland). The male P. bivittatus 
was found to have an SVL of 438 cm, a total length of 493 cm, and 
a mass of 63.5 kg. Maximum circumference was 64.3 cm, with 
a head length and width of 120 mm and 130 mm, respectively. 
To the best of our knowledge this is currently the largest male P. 
bivittatus officially recorded.

The snake appeared to be in excellent physical condition and 
was well muscled. The skin was loose along the body indicating 
that the animal may have recently consumed a large prey item. 
During the necropsy the stomach and intestinal contents 
were examined and collected. We confirmed the presence of 
Odocoileus virgianus (White-tailed Deer), in the intestinal tract 
based on the occurrence of identifiable fur and four keratinous 
hoof cores. Large individual pythons are known to consume 
O. virginianus throughout their invasive range (Rochford et al. 
2010. Herpetol. Rev. 41:97, Boback et al. 2016. BioInv. Rec. 5:197–
203); however, their impact upon White-tailed Deer populations 
remains unclear. This observation documents that male P. 
bivittatus grow to exceptional size in their invasive range and are 
capable of consuming large native species.

We thank G. Curry, land manager at Rookery Bay National 
Estuarine Research Reserve, for assistance with extracting the 
python from the field. This large male P. bivittatus, Maximus, has 
been professionally freeze-dried and preserved by a taxidermist. 
It resides for educational interpretation at the Conservancy of 
Southwest Florida Nature Center in Naples, Florida, USA.

IAN C. EASTERLING (e-mail: iane@conservancy.org) and IAN A. 
BARTOSZEK, Conservancy of Southwest Florida, 1495 Smith Preserve 
Way, Naples, Florida 34102, USA (e-mail: ianb@conservancy.org).

PYTHON REGIUS (Ball Python) and BOA CONSTRICTOR (Boa 
Constrictor). DIET OUTSIDE OF NATIVE RANGE. Python regius 
and Boa constrictor are two of most commonly traded snakes 
in the worldwide pet trade (Herrel and van der Meijden. 2014. 
Herpetol. J. 24:103–110). The low energy requirements of snakes 
make them especially well-suited to exploit a number of different 
habitats (Pough 1980. Am. Nat. 115:92–112). An ecological risk 
assessment has shown that both P. regius and B. constrictor have 
high potential to become invasive species (Reed 2005. Risk Anal. 
25:753–766). This note provides evidence of the adaptability of 
these two species and shows that they are capable of finding, 
capturing, and consuming prey outside their native range. In 
addition, our observations reinforce the threat that non-native 
snakes can pose to native wildlife.

On the morning of 6 August 2018, a juvenile P. regius (42.0 
cm SVL) was found outside the Student Center on the campus of 
Northwestern Oklahoma State University in Alva, Oklahoma, USA 
(36.7964°N, 98.6678°W; WGS 84; 430 m elev.). The snake appeared 
to be constricting a small mammal (Fig. 1); upon capturing the 
snake, it was found to be constricting two Mexican Free-tailed 
Bats (Tadarida brasiliensis). One bat was dead; the other bat 
was still alive and placed in a nearby tree. While P. regius feeds 
primarily on passerine birds, rodents, and shrews, it has been 
reported to feed occasionally on bats in its native habitat (Luiselli 
and Angelici 1998. Ital. J. Zool. 65:183–185). Tadarida brasiliensis 
is listed as a species of Greatest Conservation Need and a Species 
of Special Concern by the Oklahoma Department of Wildlife 

Conservation (https://www.wildlifedepartment.com/wildlife/
nongamespecies/mexican-free-tailed-bat. 24 Aug 2018). This 
record illustrates that escaped or abandoned individuals have 
no trouble finding prey and have the potential to have a negative 
impact on native wildlife. The snake is currently housed in the live 
animal collection at Northwestern Oklahoma State University.

Just two days later, on 8 August 2018, one of us (TK) responded 
to a report of a Boa constrictor (ca. 1.22 m SVL) “roaming on a 
farm” 9.66 km N of Ponca City, Oklahoma, USA. When the snake 
was retrieved, the owner of the farm reported the snake had 
eaten a bird and suggested it was most likely a Bantam Chicken 
(Gallus gallus) from the farmer’s flock or a feral pigeon (Columbia 
livia). Mammals and birds are typically found in the diet of B. 
constrictor (Greene 1997. Snakes: The Evolution of Mystery in 
Nature. University of California Press, Berkeley, California. 351 
pp.). The snake is currently being held in rescue by TK.

The present observations underscore the potential for snakes 
that are typically kept as pets to escape or be released (Perry 
and Farmer 2011. J. Herpetol. 45:134–141). Both of the snakes 
described herein consumed or attempted to consume native 
wildlife or livestock of ecological or economic importance, 
highlighting the potential ecological and economical damage 
non-native herpetofauna can inflict even when they are not 
established. Although introduced B. constrictor has been 
implicated in the decline of avifauna on the Island of Aruba 
(Goessling et al. 2015. J. Herpetol. 49:358–363), neither P. regius 
nor B. constrictor have been confirmed as harmful invasive 
species. Nonetheless the risk exists, as the invasive Python 
bivittatus and Boiga irregularis have had documented negative 
effects on native mammal (Dorcas et al. 2012. Proc. Natl. Acad. 
Sci. 109:2418–2422) and bird populations (Savidge 1987. Ecology 
68:660–668), respectively. Our observations highlight the dietary 
flexibility of these species and their ability to forage successfully 
when introduced outside of their native range.

We thank D. Obermeier for providing the photo of P. regius 
and A. Krochmal and T. LaDuc for comments on the manuscript.

fig. 1. Juvenile Python regius constricting two Tadarida brasiliensis in 
Alva, Oklahoma, USA.
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RHABDOPHIS SUBMINIATUS (Red-necked Keelback). DIET. 
Rhabdophis subminiatus is known to use toxic saliva to subdue 
its prey, including frogs, lizards, and small mammals (Whitaker 
and Captain 2004. Snakes of India: The Field Guide. Draco Books, 
Chennai. 481 pp.). It is one of only two members of the genus 
Rhabdophis known to have inflicted medically significant bites to 
humans (Hifumi et al. 2014. J. Intensive Care 2:19; Silva et al. 2014. 
J. Intensive Care 2:43; Hifumi et al. 2015. Acute Med. Surg. 2:123–
126; Nelwan et al. 2016. Rev. Soc. Bras. Med. Tro. 49:520–522), 
although our knowledge of this group of snakes is incomplete 
(Takeuchi et al. 2018. Ecol. Evol. 8:10219–10232) and most species 
may prove to be similar (Komori et al. 2017. Toxins 9:373). The 
role of oral secretions in the prey-subjugation behavior of non-
front-fanged colubroid snakes is a long-standing question in 
herpetology and is becoming clearer with more field observations 
(Sullivan and Weinstein 2017. Herpetol. Rev. 48:19–25).

On 15 March 2018, at 0940 h, a R. subminiatus was observed 
feeding on a Hylarana taipehensis (Two-striped Grass Frog) at 
Fasiakhali Wildlife Sanctuary, Cox’s Bazar, Chittagong, Bangladesh 
(21.71205°N, 92.10246°E; WGS 84). The snake was first observed 
at the edge of a road (Lama-Alikadam Road) capturing the frog 
(Fig. 1), after which it started moving towards a dry artificial canal 
in the forest. The R. subminiatus swallowed the H. taipehensis 
from the ventral side within 3 min. During swallowing, the snake 
moved frequently into the bushes and finally disappeared under 
dried leaves in the canal. Our observation is the first report of H. 
taipehensis in the diet of R. subminiatus. Another R. subminiatus 
took more than 20 min to swallow an Uperodon globulosus 
(Indian Balloon Frog; Shihan and Kabir 2015. Zoo’s Print 30:21). 
The shorter time required to swallow the H. taipehensis may be 
due to the size ratio of the snake and its prey, as well as potential 
disturbance from observers and vehicles.

MD. SHALAUDDIN (e-mail: mdsalahuddinzadid@yahoo.com), OMAR 
SHAHADAT and MST. UMMAY HABIBA KHATUN, Department of Zoology, 
Jagannath University, Dhaka-1100, Bangladesh.

RHADINAEA FLAVILATA (Pine Woods Littersnake). 
PRECIPITATION and BEHAVIOR. Rhadinaea flavilata is a 

small, fossorial snake infrequently encountered within its range. 
Wood cover boards were placed in Alachua County, Florida, USA 
(29.6262°N 82.3589°W; WGS 84; 27 m elev.), less than 100 m from 
a retention pond that is hydrologically connected to Bivens Arm 
Lake. These boards were monitored on average every two months 
by NJM for over five years. Boards showing advanced states of 
decay were replaced with new ones, but the total area of the plot 
did not change. Continuous, opportunistic sampling revealed 
that detection of this species increased after rain events. One 
unseasonably wet summer, coupled with Hurricane Irma that 
delivered 30.5 cm of rain in 24 h, illustrates this relationship (Fig. 
1). We hypothesize three possible explanations for this correlation: 
1) heavy rainfall and flooding may displace individuals to the 
vicinity of coverboards, 2) heavy rains raise the water table, 
forcing the species to the surface, or 3) rain events encourage 
movement and breeding of anurans, thus increasing prey items 
and positively influencing activity of R. flavilata. The detection 
of R. flavilata after less extreme rain events and the sustained 
detection after Hurricane Irma suggests that individuals were not 
simply displaced. If the first or second hypotheses were true, we 
would expect a correlating decline in detection as floodwaters 
receded. Observation of R. flavilata after more mild rain also 
suggests that heavy rain is not required for surface activity. Several 
species of anuran including Gastrophyne carolinensis (Eastern 
Narrow-mouthed Toad) and Scaphiopus holbrookii (Eastern 
Spadefoot Toad) have been observed breeding only a few meters 
away in an ephemeral pond. Successful reproduction of anurans 
after rain provides an increase in appropriately sized prey items, 
probably encouraging R. flavilata to stay active on the surface for 
longer periods than they would otherwise during drier times with 
lower prey availability. These observations represent perhaps the 
only long-term dataset for this poorly studied but locally common 
species. It helps illustrate how detectability and the nature of 
predator-prey relationships are influenced by precipitation, 
which is important because the frequency of extreme rain events 
and drought may change over time. 

NOAH J. MUELLER, P.O. Box 77447, Jacksonville, Florida 32226, USA 
(e-mail: nmueller@savethebuzztails.org); JONATHAN MAYS, 1105 SW Wil-
liston Rd, Gainesville, Florida 32601, USA.

  
RHADINAEA FLAVILATA (Pine Woods Littersnake). 
REPRODUCTION. Rhadinaea flavilata ranges from North 
Carolina to eastern Louisiana and most of Florida, USA (Powell 
et al. 2016. Peterson Field Guide to Reptiles and Amphibians of 
Eastern and Central North America, 4th Ed., Houghton Mifflin 
Harcourt, Boston, Massachusetts. 493 pp.). There is information 
on the R. flavilata female reproductive cycle (Palmer and Braswell 
1995. Reptiles of North Carolina, Univ. North Carolina Press, 
Chapel Hill, North Carolina. 412 pp.; Ernst and Ernst 2003. Snakes 

fig. 1. Rhabdophis subminiatus just after capturing a Hylarana 
taipehensis. 

fig. 1. Detection of Rhadinaea flavilata in association with 
precipitation events, including Hurricane Irma, from August 2013–
January 2019, at a site in Florida, USA.
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of the United States and Canada. Smithsonian Books, Washington, 
D.C. 668 pp.). However, to my knowledge, there is no published 
information on timing of events in the R. flavilata testis cycle. In 
this note I present information on the timing of monthly events in 
the testicular cycle from a histological examination of R. flavilata 
testes from North Carolina. 

A sample of 18 adult males of R. flavilata from North Carolina 
(mean SVL = 202.6 mm ± 24.1 SD, range: 150–240 mm) and 
deposited at North Carolina Museum of Natural Sciences (NCSM), 
was examined by county: Brunswick (NCSM 734, 1032), Carteret 
(NCSM 1033, 10197), Dare (NCSM 3409, 9347), Brunswick (NCSM 
3906), Craven (NCSM 4457, 33666), Onslow (NCSM 9370), Pender 
(NCSM 4495, 9283, 10234), Sampson (NCSM 10310, 10760, 82585, 
85874, 86165). The lower part of the body cavity was opened and 
the left testis and a piece of the vas deferens was removed and 
embedded in paraffin. Histological sections were cut at 5 µm and 
stained by Harris hematoxylin followed by eosin counterstain. 
Histology slides are deposited at NCSM.

Three stages were recorded in the testicular cycle (Table 1): 
(1) Regressed: germinal epithelium is reduced to 1–3 layers of 
spermatogonia and interspersed Sertoli cells. (2) Recrudescence: 
renewal of germinal epithelium occurs for the next period of 
spermiogenesis. As compared to regressed testes, there is an 
increase in cellularity, consisting of primary and secondary 
spermatocytes. (3) Spermiogenesis: lumina of the seminiferous 
tubules are lined by sperm or clusters of metamophosing 
spermatids. The smallest mature male (spermiogenesis) measured 
173 mm SVL (tail = 96 mm) and was from April (NCSM 3906).

Sections of vasa deferentia were made from 16/18 (88.8%) of R. 
flavilata. The presence of sperm in vasa deferentia in all R. flavilata 
with regressed or recrudescent testes from March, May and June 
(N = 9) as well as the one April male exhibiting spermiogenesis 
(Table 1) indicate breeding may occur in spring, both by stored 
sperm produced the previous autumn (aestival spermatogenesis 
sensu St. Girons 1982. Herpetologica 38:5–16) or the current 
spring, based on the one April male exhibiting spermiogenesis 
(NCSM 3906). The above is supported by reports of female R. 
flavilata reproducing during spring (Palmer and Braswell 1995, op. 
cit.; Ernst and Ernst 2003, op. cit.). Furthermore, the presence of R. 
flavilata males undergoing spermiogenesis from July to October 
(Table 1) indicates the potential for autumn breeding, although 
this not been reported. 

The seasonal reproductive cycle of R. flavilata from North 
Carolina contrasts with the extended period of reproductive 
activity exhibited in Costa Rica by the congener R. decorata 
(Goldberg 2007. Phyllomedusa 6:151–153). Fitch 1982. (Occas. 
Pap. Mus. Nat. Hist. Univ. Kansas 96:1–53) reported year-round 

breeding occurs in snakes from some aseasonal equatorial 
regions. 

I thank B. L. Stuart for permission to examine R. flavilata and J. 
Beane and C. Aubrey Wiggins for facilitating the loan.

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

RHADINELLA KINKELINI (Kinkelin’s Graceful Brown Snake). 
REPRODUCTION and DISTRIBUTION. Rhadinella kinkelini 
is a secretive and infrequently encountered dipsadid snake, 
and consequently, nothing is known about its reproduction 
(McCranie 2011. The Snakes of Honduras: Systematics, 
Distribution, and Conservation. SSAR Contrib. Herpetol. 26:x + 
714 pp.). On 18 June 2017, we collected three adult individuals 
(two males and one female) under large rotting logs on the edge 
of a cleared finca near cloud forest in Depto. Santa Bárbara, 
Honduras (Mpio. Las Vegas: El Cedral, Parque Nacional Montaña 
de Santa Barbara; 14.90652°N, 88.09908°W; WGS 84; 1828 m elev.). 
These specimens were deposited in the Herpetology Collection 
at the Florida Museum of Natural History (UF 186711–186713). 
The female (UF 186712) measured 357 mm total length (254 mm 
SVL, 103 mm tail length [TL]); the two males (UF 186711, UF 
186713) measured 263 mm (188 mm SVL, 75 mm incomplete TL) 
and 313 mm (215 mm SVL, 98 mm TL) total length, respectively. 
UF 186712 contained three well-developed oviductal eggs (Fig. 
1), which—when removed from the specimen ca. one year after 
preservation—measured 22.5–24.3 mm long (8.8–9.6% of SVL) 
and 4.5–5.4 mm wide at their widest point, and weighed between 
0.42–0.53 g. This is the first published data on the reproduction 
of R. kinkelini and contributes to the otherwise extremely 
limited knowledge of the reproduction of the genus Rhadinella 
in Central America. A female R. godmani from Costa Rica laid a 
clutch of five eggs (Myers 1974. Bull. Am. Mus. Nat. Hist. 153:1–
262; Savage 2002. The Amphibians and Reptiles of Costa Rica: 
A Herpetofauna between Two Continents, between Two Seas. 
University of Chicago Press, Chicago, Illinois. 934 pp.). 

Additionally, these specimens represent the first vouchered 
records of R. kinkelini for Depto. Santa Bárbara, filling a gap 

taBle 1. Monthly stages in the testicular cycle of 18 adult Rhadinaea 
flavilata from North Carolina, USA.

Month N Regressed Recrudescence Spermiogenesis

March 1 1 0 0

April 1 0 0 1

May 5 0 5 0

June 3 0 3 0

July 1 0 0 1

August 3 0 1 2

September 2 0 0 2

October 2 0 0 2

fig. 1. Rhadinella kinkelini (UF 186712; ventral view) with three 
developing eggs.
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in its distribution in western Honduras ca. 43 km N from the 
nearest vouchered locality in Depto. Intibucá (La Rodadora) 
and ca. 78 km SSW from the nearest vouchered locality in Depto. 
Cortés (El Cusuco). This species was previously vouchered 
from Deptos. Copan, Cortés, Intibucá, Ocotepeque, Olancho, 
and Yoro (McCranie 2011, op. cit.), though some published 
range maps include portions of Depto. Santa Bárbara in its 
distribution (e.g., Köhler 2008. Reptiles of Central America. 2nd 
Ed. Herpeton Verglad, Offenbach, Germany. 400 pp.).

Specimens were collected under permit no. ICF 
RESOLUCIÓN-DE-MP-067-2018. We greatly appreciate D. 
Erazo’s assistance in the field and thank C. Sheehy III for 
accessioning the specimens. Fieldwork was supported by 
grants from the National Science Foundation (DEB #1638879 
and #1822417 to CLP).

ERICH P. HOFMANN (e-mail: ehofman@clemson.edu) and 
ANDREW J. MASON, Department of Biological Sciences, Clemson 
University, 190 Collings Street, Clemson, South Carolina 29634, USA 
(e-mail: ajmason@clemson.edu); JOSIAH H. TOWNSEND, Department 
of Biology, Indiana University of Pennsylvania, 975 Oakland Ave, 
Indiana, PA 15705, USA (e-mail: josiah.townsend@iup.edu); CARLOS 
ANDINO GALEANO (e-mail: candino@unah.edu.hn) and JOSÉ ANIBAL 
VINDEL, Departamento Biología, Escuela de Ciencias Naturales y 
Exactas, Universidad Nacional Autónoma de Honduras-Valle de Sula, 
San Pedro Sula, Depto. Cortés, Honduras (e-mail: jose.vindel@unah.edu.
hn); CHRISTOPHER L. PARKINSON, Department of Biological Sciences 
and Department of Forestry and Environmental Conservation, Clemson 
University, 190 Collings Street, Clemson, South Carolina 29634, USA 
(e-mail: viper@clemson.edu).

SENTICOLIS TRIASPIS (Green Ratsnake). DIET. A perception 
of species rarity may often be a product of insufficient 
behavioral, ecological, and life history information (Radke 
and Malcom 2009. Herpetol. Conserv. Biol. 4:9–13). Senticolis 
triaspis is one such species with sparse ecological and dietary 
information (Radke and Malcom 2005. In Gottfried et al. [eds.]. 
Rocky Mountain Research Station Proceedings RMRS-P-36, 
pp. 434–437). Historically, the known diet for S. triaspis 
consists of small mammals (mice and woodrats), birds, and 
lizards (Stebbins 2003. A Field Guide to Western Reptiles and 
Amphibians. 3rd ed. Houghton Mifflin Co., New York. 533 pp.) 
and more recently, bats (Rodríguez-Canseco and Quiroz 2013. 
Herpetol. Rev. 44:157; Martínez-Fonseca et al. 2016. Mesoam. 
Herpetol. 3:505). Seven wild-caught captive S. triaspis from 
southern Arizona consumed seven species of rodents but 

refused four lizard species (Radke and Malcom 2005, op. cit.). 
Further resolution into S. triaspis diet ecology, including lower 
taxa representation is warranted.

On 22 September 2017 at 1303 h, one of us (MM) encountered 
a S. triaspis constricting, and unsuccessfully attempting to 
consume, a Peromyscus boylii (Brush Mouse) in the Dos Cabezas 
Mountains Wilderness Area of Cochise County, Arizona, USA 
(32.2245°N, 109.5044°W; NAD 83; 1575 m elev.; Fig. 1). The 
predation event lasted ca. 5 min, starting with an ambush of 
the rodent that caused a commotion loud enough to draw 
the attention of the observer from ca. 5 m away. The observer 
continued to watch from that distance for the duration of the 
observation. The snake attempted multiple times to consume 
the rodent, first starting near the hindquarters and eventually 
moving to the head—where it partially swallowed the prey. After 
several minutes attempting to swallow the prey, the snake ceased 
feeding efforts and moved a short distance away. It is unknown if 
the snake later returned to re-attempt feeding. We estimate this 
snake to be a subadult as it has attained mature coloration but 
not adult size. The area is characterized as Madrean Evergreen 
Woodland (Brown and Lowe 1983. Biotic Communities of the 
Southwest. Rocky Mountain Forest and Range Experiment 
Station, USFS, RM-GTR-78. 342 pp.) and is dominated by large 
granitic outcroppings. Microhabitat conditions included a large 
overhanging rock shading a natural tinaja, with a pool of water 
bordered by saturated soils covered in grasses, moss, scattered 
litter, and woody debris. Our observation documents a novel 
potential prey species for S. triaspis.

MARK MCCABE, Bureau of Land Management, Safford, Arizona, 
85546, USA (e-mail: mmccabe@blm.gov); BRIAN R. BLAIS, School of 
Natural Resources and the Environment, University of Arizona, 1064 E. 
Lowell St. Tucson, Arizona 85721, USA (e-mail: opheodrys1@gmail.com).

SIAGONODON BORRICHIANUS (Degerbol’s Blind Snake). 
AVIAN PREDATION. Siagonodon borrichianus is a small 
leptotyphlopid snake (ca. 280 mm total length) that is 
distributed through the western and southern areas of Monte 
phytogeographic region including La Rioja, Mendoza, Rio Negro, 
and San Juan provinces, Argentina (Perez et al. 2010. Herpetol. 
Notes 3:65–67). The species appears to be rare and is known 
from only a few localities. Here, we report the first observation 
of predation on S. borrichianus by the Burrowing Owl (Athene 
cunicularia). 

At 1227 h on 6 November 2017, during fieldwork in Zonda 
Department, San Juan Province, Argentina (31.52428°S, 

fig. 1. Senticolis triaspis constriction of Peromyscus boylii in the Dos 
Cabezas Mountains, Arizona, USA. 

fig. 1. Regurgitated Burrowing Owl (Athene cunicularia) pellet, 
containing the remains of a Siagonodon borrichianus.
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68.69101°W; WGS 84), we saw an A. cunicularia burrow. We 
searched for regurgitated pellets near the nest, and we found a 
pellet that contained the remains of a leptotyphlopid snake (Fig. 
1). In laboratory, we identified the snake as S. borrichianus (Cei 
1986. Reptiles del Centro, Centro-Oeste y Sur de la Argentina. 
Mus. Reg. Sci. Nat. Torino, Mon. 4. 527 pp.). Although it is well 
known that Burrowing Owls feeds on small reptiles (Nabte et al. 
2008. J. Arid. Environ. 72:1526–1530; Andrade et al. 2010. Stud. 
Neotrop. Fauna. Environ. 45:101–110), including leptotyphlopid 
snakes (Formoso et al. 2010. Herpetol. Rev. 41:501), our 
observation is the first record of predation on S. borrichianus by 
A. cunicularia.

TOMÁS AGUSTÍN MARTÍNEZ (e-mail: tomas.agustin.martinez14@
gmail.com) and MELINA J. RODRIGUEZ MUÑOZ, Consejo Nacional 
de Investigaciones Científicas y Técnicas (CONICET), Godoy Cruz 2290, 
Ciudad Autónoma de Buenos Aires C1425FQB, Argentina; Gabinete 
DIBIOVA, Departamento de Biología, Facultad de Ciencias Exactas Físicas 
y Naturales, Universidad Nacional de San Juan. Av. José Ignacio de la Roza 
590 (Oeste) Rivadavia, San Juan, Argentina; GUSTAVO FAVA, Consejo 
Nacional de Investigaciones Científicas y Técnicas (CONICET), Godoy 
Cruz 2290, Ciudad Autónoma de Buenos Aires C1425FQB, Argentina; 
Centro de Investigaciones de la Geosfera y Biosfera (CIGEOBIO-CONICET), 
Facultad de Ciencias Exactas, Físicas y Naturales, Universidad Nacional de 
San Juan, Av. José I. de la Roza 590 (Oeste), Rivadavia J5400DCS, San Juan, 
Argentina; JUAN CARLOS ACOSTA and GRACIELA BLANCO, Gabinete 
DIBIOVA, Departamento de Biología, Facultad de Ciencias Exactas Físicas 
y Naturales, Universidad Nacional de San Juan. Av. José Ignacio de la Roza 
590 (Oeste) Rivadavia, San Juan, Argentina; Centro de Investigaciones 
de la Geosfera y Biosfera (CIGEOBIO-CONICET), Facultad de Ciencias 
Exactas, Físicas y Naturales, Universidad Nacional de San Juan, Av. José I. 
de la Roza 590 (Oeste), Rivadavia J5400DCS, San Juan, Argentina; ELÍAS 
RUIZ, Departamento de Biología, Facultad de Ciencias Exactas, Físicas y 
Naturales, Universidad Nacional de San Juan. Av. José Ignacio de la Roza 
590 (Oeste) Rivadavia, San Juan, Argentina.

SISTRURUS MILIARIUS BARBOURI (Dusky Pygmy 
Rattlesnake). REPRODUCTION/MALE-MALE COMBAT. A pair 
of Sistrurus miliarius barbouri was found in a small clearing 
engaged in combat-dance behavior. The habitat was dry pine 
and palmetto hammock, with a very open understory. The 
weather conditions were partly cloudy, ca. 25°C, little to no 
wind, and moderate humidity. The observation lasted from 
1455–1515 h on 31 October 2018 at Hontoon Island State Park, 
Volusia County, Florida, USA (28.97329°N, 81.36080°W; WGS 

84). The two snakes were intertwined, occasionally lifting 
their heads and throwing each other to the ground (Figs. 1, 
2). One individual was considerably larger than the other. 
Often mirroring each other’s head movements, they would 
lift their heads ca. 20 cm off the ground (ca. one-third of their 
SVL). Their tails were tightly wrapped together, except when 
a particularly strong throw was performed, when both sets of 
heads and tails would smack against the ground. There was 
no rattling or biting observed. After 20 min of observation, the 
two unwound, paused, flicked their tongues, then the larger of 
the two slithered away, presumably having won this contest of 
dominance.

Rattlesnake combat-dancing is a well-known behavior in 
which two males wrestle for an extended period of time as a 
contest of dominance for breeding rights to local females 
(Carpenter 1984. In Siegel et al. [eds.], Vertebrate Ecology and 
Systematics: a Tribute to Henry S. Fitch, pp. 195–202. University 
of Kansas Museum of Natural History, Lawrence, Kansas). 
Previous studies mention this behavior in Sistrurus (Carpenter 
1979. Copeia 1979:638–642; Messenger 2010. M.S. Thesis, 
Marshall University. 110 pp.), but all references to this behavior 
are in a captive setting. To my knowledge, this is the first well-
documented observation of the combat in S. miliarius barbouri 
in the wild.

BRIAN MAGNIER, 9405 Crescent Loop Circle, #6-301, Tampa, Florida 
33619, USA; e-mail: brm77@cornell.edu.

STORERIA DEKAYI (Dekay’s Brownsnake). PREDATION. 
Records of Sialia sialis (Eastern Bluebird) feeding on reptiles, 
amphibians, and other vertebrate fauna are rare, and records of 
them provisioning their young with vertebrates are even rarer. 
Baxter et al. (2006. J. Arkansas Acad. Sci. 60:168) reported a dead 
Carphophis amoenus helenae (Midwest Wormsnake) in an active 
bluebird nest box in Arkansas. Stanback and Mercadante (2009. 
J. North Carolina Acad. Sci. 125:36– 37) reported four separate 
instances of Eastern Bluebirds provisioning their nestlings with 
snakes in North Carolina, including two Diadophis punctatus 
(Ring-necked Snake) and two C. amoenus. Braman and Pogue 

fig. 1. Two male Sistrurus miliarius barbouri engaging in combat.

fig. 2. Sistrurus miliarius barbouri raising their heads during combat.
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(2005. Wilson Bull. 117:100–101) report finding a Tantilla gracilis 
(Flat-headed Snake) in an Eastern Bluebird nest in Texas. Greer 
(2000. Oriole 65:11) also recounts an Eastern Bluebird bringing 
a D. punctatus to the nest in Georgia. In each of these cases, 
it appears that the snakes were delivered to the nest by adult 
bluebirds, but not ingested by the nestlings. However, Beal 
(1915. USDA Bull. 171) reports “a few bones of lizards and tree 
frogs” in gut content analyses of bluebird stomachs, and Bay 
and Carter (1997. Bull. Texas Ornithol. Soc. 30:23–25) describe 

Eastern Bluebirds in Oklahoma provisioning their young 
with Scincella lateralis (Little Brown Skink) successfully (i.e., 
resulting in at least partial ingestion).

Between 2015–2018, 40 Eastern Bluebird nests at Mt. Cuba 
Center in New Castle County, Delaware, USA, were monitored 
with GoPro cameras stationed on the roofs of nest boxes to 
record photos of the bluebirds provisioning their young with 
prey. Prey were identified from the photos to the lowest possible 
taxonomic rank. The majority of prey items (> 90%) were insects 
and other arthropods, and ca. 5% were earthworms. However, 
two bluebird males and one female brought seven unidentified 
ranid frogs to their nests. Additionally, one bluebird male 
brought a small S. dekayi to the nest on the morning of 27 July 
2017 (Fig. 1). Unrelated to the project described above, a dead 
S. dekayi was found in an active Eastern Bluebird nest box 
on 22 May 2018, in Bucktoe Creek Preserve, Chester County, 
Pennsylvania, USA (Fig. 2). I presume that a bluebird adult 
unsuccessfully attempted to feed the snake to its nestlings.

The repetition of these interactions suggests that they 
are not isolated incidents, but rather that bluebirds will 
opportunistically forage on reptiles and amphibians when 
searching for arthropod prey, provided the reptiles and 
amphibians are small enough. Given that snakes are usually 
not successfully ingested, it is possible that bluebirds mistake 
them for earthworms, a more typical component of their diet. 
The bluebirds in this study frequently preyed upon Amynthas 
earthworms, which are known by the common name “snake 
worm” due to their large size and snake-like behavior (slithering 
and jumping movements).

ASHLEY KENNEDY, Department of Entomology and Wildlife Ecol-
ogy, University of Delaware, 250 Townsend Hall, 531 S. College Avenue, 
Newark, Delaware 19716, USA; e-mail: kennedya@udel.edu.

ERRATUM

In a recent natural history note by Margaritoulis et al. (2019. 
Herpetol. Rev. 50:117–119) concerning hybridization in sea 
turtles, the caption for Figure 1 contains an error introduced 
during journal production. The turtle shown is a Caretta caretta 
x Chelonia mydas hybrid, not a Caretta caretta x Eretmochelys 
imbricata hybrid as stated. 

fig. 1. Eastern Bluebird (Sialia sialis) with Storeria dekayi. 
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fig. 2. Deceased Storeria dekayi removed from active Eastern 
Bluebird (Sialia sialis) nest box. 
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