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The Natural History Notes section is analogous to Geographic 
Distribution. Preferred notes should 1) focus on observations in 
the field, with little human intrusion; 2) represent more than 
the isolated documentation of developmental aberrations; 
and 3) possess a natural history perspective. Individual notes 
should, with few exceptions, concern only one species, and 
authors are requested to choose a keyword or short phrase 
that best describes the nature of their note (e.g., Reproduction, 
Morphology, Habitat, etc.). Use of figures to illustrate any data 
is encouraged but should replace words rather than embellish 
them. The section’s intent is to convey information rather than 
demonstrate prose. Articles submitted to this section will be 
reviewed and edited prior to acceptance. 

Electronic submission of manuscripts is requested (as 
Microsoft Word or Rich Text format [rtf] files, as e-mail 
attachments). Figures can be submitted electronically as JPG, 
TIFF, or PDF files at a minimum resolution of 300 dpi. Please DO 
NOT send graphic files as imbedded figures within a text file. 
Additional information concerning preparation and submission 
of graphics files is available on the SSAR web site at: http://
www.ssarherps.org/HRinfo.html. Manuscripts should be sent to 
the appropriate section editor: Laine Giovanetto (amphibians; 
lgiovanetto@ymail.com); James Harding (turtles; hardingj@
msu.edu); Mason J. Ryan (crocodilians, lizards, and Sphenodon; 
MRyan@azgfd.gov); and John D. Willson or Andrew M. Durso 
(snakes; hr.snake.nhn@gmail.com).

A reference template for preparing Natural History Notes 
may be found here: ssarherps.org/ publications/herpetological-
review/. Standard format for this section is as follows: 
SCIENTIFIC NAME in bold, capital letters; standard English 
name in parentheses with only first letter of each word capitalized 
(if available, for the United States and Canada as it appears in 
Crother [ed.] 2017. Scientific and Standard English Names of 
Amphibians and Reptiles of North America North of Mexico, 
with Comments Regarding Confidence in Our Understanding, 
8th ed. Herpetol. Circ. 43:1–102, available for download here: 
https://ssarherps.org/publications/); KEY WORD(S) referring to 
the content of the note in bold, capital letters; content reporting 
observations and data on the animal; place of deposition or 
intended deposition of specimen(s), and catalog number(s) if 
relevant. Then skip a line and close with author name(s) in bold, 
capital letters (give names and addresses in full—spell out state 
names—no abbreviations, e-mail address after each author 
name/address for those wishing to provide it—e-mail required 
for corresponding author). References may be briefly cited in text 
(refer to this issue or the online template for citation format and 
follow format precisely). One additional note about the names 
list (Crother 2017) developed and adopted by ASIH-HL-SSAR: 
the role of the list is to standardize English names and comment 
on the current scientific names. Scientific names are hypotheses 
(or at least represent them) and as such their usage should not be 
dictated by a list, society, or journal.

Recommended citation for notes appearing in this section 
is: Kelehear, C., and S. P. Graham. 2018. Pseudoboa neuwiedii: 
ectoparasite. Herpetol. Rev. 49:762–763.

CAUDATA — SALAMANDERS

BATRACHOSEPS ATTENUATUS (California Slender Salaman-
der). HABITAT USE and BEHAVIOR. Batrachoseps attenuatus 
occupies the central and northern coast ranges of California and 
extreme southwestern Oregon (Stebbins 2003. A Field Guide to 
Western Reptiles and Amphibians. Third edition. Houghton-Mif-
flin Company, Boston, Massachusetts. 560 pp.). They are com-
monly observed in cool, moist conditions with well-developed 
soil, typically protected by canopy. Microhabitat use is broad, 
including soil, sand, gravel, talus, leaf litter beneath surface 
objects, and within crevices and rotting logs. These microhabi-
tat conditions are found in terrestrial biomes, including urban 
gardens, beach dune backshore driftwood accumulations, edge 
habitats, grasslands, mixed-coniferous forest, oak-woodland, 
and chaparral.

Between 2008–2010 I explored drainages on the San 
Francisco Peninsula, California, USA, from San Bruno south to 
Saratoga, within the San Andreas Valley and adjacent hills. At all 
times of year, I observed juvenile, subadult, and adult age-size 
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Fig. 1. Batrachoseps attenuatus juveniles in situ at stream margin of 
San Bruno Creek (A) and South Fork San Mateo Creek (B), California, 
USA.
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classes utilizing seasonal stream channels, splash zones, and 
the margins of permanent streams (Fig. 1). Salamanders were 
observed making use of cover objects and debris just above the 
active channel, occasionally in contact with flowing water, and in 
channels where surface flow was absent. Localities include San 
Bruno Creek (37.62270°N, 122.44170°W; WGS 84) on 5 July 2009, 
South Fork San Mateo Creek (37.47250°N, 122.30860°W; WGS 84) 
on 29 May 2009, an unnamed stream (37.61180°N, 122.42490°W; 
WGS 84), Spring Creek (37.47290°N, 122.31730°W; WGS 84), 
Cherry Creek (37.55380°N, 122.35710°W; WGS 84), Pescadero 
Creek (37.27410°N, 122.30040°W; WGS 84), and Saratoga Creek 
(37.25300°N, 122.04300°W; WGS 84). At two sites, an unnamed 
creek in Belmont (37.50010°N, 122.30020°W; WGS 84) and at 
Dry Creek (37.42980°N, 122.25560°W; WGS 84), adults entered 
the water as I lifted the cover object. They sought cover among 
stones and surfaced at the margin without apparent urgency to 
exit the water. Slender salamanders were not the research focus 
at that time and thus information is limited to what is provided 
here.

In 1769, Spanish missionary explorers found the San Andreas 
Valley on the peninsula to be forest-grassland mosaic. It was 
maintained by fire practices of the native Ohlone peoples. This 
reduced chaparral and increased grasslands, which provided 
hunting and foraging benefits. The region was grazed until the 
turn of the 20th century when urbanization accelerated (Postel 
1988. Peninsula Portrait: A Pictorial History of San Mateo 
County. Windsor Publications, Inc., Northridge, California. 160 
pp.). Urban environs, oak-woodland, and chaparral have since 
replaced grasslands that dominated the landscape. Limited 
grassland is maintained in the valley via grazing and by mowing, 
and stream channels in the region could have served as refugia 
for slender salamanders.

My observations coincide with the phylogeographic region 
defined as the “Southern South clade” of B. attenuatus which 
includes localities 93–101 and 103 (Martínez-Solano et al. 2007. 
Mol. Ecol. 16:4335–4355). Satellite imagery of these localities 
indicates their specimens were collected upslope in terrestrial 
settings of urban parks and along roadsides. I deposited 
specimens from South Fork San Mateo Creek at the Museum 
of Vertebrate Zoology, University of California, Berkeley (MVZ 
Accession 14553).

I thank Robert W. Hansen for providing helpful comments.
NICK D. WATERS, 5229 W Spur Drive, Phoenix, Arizona 85083, USA; 

e-mail: nickdwaters@gmail.com.

CRYPTOBRANCHUS ALLEGANIENSIS (Hellbender). PREDA-
TION ATTEMPT and ANTI-PREDATOR BEHAVIOR. Few reports 
exist regarding predators of fully aquatic adult Hellbender sala-
manders, with the exception of River Otters (Lontra canadensis; 
Hecht 2014. Herpetol. Rev. 45:471). Potential additional preda-
tors of Hellbenders include turtles, American Mink (Neovison 
vison), Raccoon (Procyon lotor), and large predatory fish (e.g., 
Northern Pike [Esox luciusi] and Muskellunge [E. masquinongy]; 
Nickerson and Mays 1973. The Hellbenders: North American Gi-
ant Salamanders. Milwaukee Public Museum, Milwaukee, Wis-
consin. 106 pp.). Adult Northern Watersnakes (Nerodia sipedon) 
are aquatic-feeding generalist predators known to consume 
non-fish vertebrates including several anuran and smaller sala-
mander species such as Desmognathus and Eurycea and even 
larger Necturus (Himes 2004. Herpetol. Rev. 35:123–128; Gibbons 
and Dorcas 2004. North American Watersnakes: A Natural Histo-
ry. University of Oklahoma Press, Norman, Oklahoma. 496 pp.). 

Moreover, larger individual water snakes are known to consume 
larger prey items which reflect local prey abundance (Bowen 
2004. Am. Midl. Nat. 152:418–424). We found only two previous 
records of N. sipedon preying upon juvenile C. alleganiensis of 
unknown size (Rhoads 1895. Proc. Acad. Nat. Sci. Philadelphia 
1:376–407; Surface 1913. Pennsylvania Dept. Agricult. Div. of 
Zool. Bull. 3:68–152). However, direct observations of N. sipedon 
predation attempts on adult C. alleganiensis, and their rate of 
success, are lacking.

At 1448 h on 4 June 2019, we observed an adult N. sipedon 
attempting to prey on an adult C. alleganiensis. The attempt 
took place in shallow water near the bank in a tributary of the 
Hiwassee River of Western North Carolina (specific locality on 
file with the North Carolina Wildlife Resources Commission 
and withheld due to conservation concerns). The snake had 
captured the salamander by the head, and both individuals 
engaged in a struggle. The salamander rolled (completely 
rotating its body; Fig. 1) in unison with the snake for ca. 10 min 
before the snake abandoned the predation event and fled to the 
stream, leaving the Hellbender on the shore. Both individuals 
were rolling at a frequency of 10 complete body turns per min. 
During the predation attempt, the snake successfully dragged 
the salamander from water onto the shore, moving ca. 0.5 m. 
The salamander continued to roll, occasionally opening its 
mouth, presumably in an attempt to escape. Upon examination 
immediately following the predation attempt, the Hellbender 
was producing a large amount of mucus skin secretion, and a 
small amount of blood was visible near the snake bite wound on 
its head, though bleeding stopped within 5 min.

This observation is unusual as both the salamander (male, 
35.9 cm total length, 295 g) and snake (ca. 91 cm total length) were 
large adults, and very little is known regarding potential natural 
predators of adult Hellbenders and anti-predation behavior. 
The snake may have abandoned the predation attempt due to 
the presence of human observers or the challenge presented by 
such a large prey item, as water snakes swallow their prey alive 
(Tyning 1990. Stokes Nature Guides: A Guide to Amphibians and 
Reptiles. Little, Brown and Company, Boston, Massachusetts. 
416 pp.). We suspect that the Hellbender’s rolling behavior 
and mucosal secretions may have also prompted the snake to 
abandon the predation attempt. Similar behavioral mechanisms 
to avoid predation in salamanders include attempting to writhe 

Fig. 1. Cryptobranchus alleganiensis and Nerodia sipedon during a 
predation event in North Carolina, USA. 
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and flip free (Brodie et al. 1989. Herpetologica 45:167–171). 
Moreover, it may be beneficial for snakes to periodically attack 
large or difficult prey even if these attacks are unsuccessful given 
the low cost to the snake of expending energy for a large potential 
energetic reward (Feder and Arnold 1982. Oecologica 53:93–97). 
Given their overlap in habitat and geographic range, it is likely 
N. sipedon consumes variously sized C. alleganiensis, possibly 
during summer months when adult Hellbenders are more active. 

SHEM D. UNGER, Carolina Headwaters LLC, 3122 Laurelwood Drive, 
Matthews, North Carolina 28105, USA (e-mail: cryptobranchus11@gmail.
com); CATHERINE M. BODINOF JACHOWSKI and LAUREN DIAZ, De-
partment of Forestry and Environmental Conservation, Clemson Univer-
sity, Clemson, South Carolina 29634, USA; LORI A. WILLIAMS, North Caro-
lina Wildlife Resources Commission, 177 Mountain Laurel Lane, Fletcher, 
North Carolina 28732, USA.

EURYCEA NAUFRAGIA (Georgetown Salamander). MORPHOL-
OGY. Eurycea naufragia is a neotenic, federally threatened sal-
amander restricted to 17 springs and caves in the San Gabriel 
River Basin in Georgetown, Williamson County, Texas, USA (U.S. 
Fish and Wildlife Service 2014. Fed. Reg. 79:10236–10293). How-
ever, recent phylogenetic and population genetic analyses sug-
gest E. naufragia populations in the Berry Creek drainage and 
some within the North Fork San Gabriel drainage may be E. ch-
isholmensis (Salado Salamander; Devitt et al. 2019. Proc. Natl. 
Acad. Sci. USA 116:2624–2633). Eurycea naufragia, along with E. 
tonkawae (Jollyville Plateau Salamander) and E. chisholmensis 
constitute the Septentriomolge clade of central Texas Eurycea that 
occupies the Northern segment of the Edwards Aquifer (Chip-
pindale et al. 2000. Herpetol. Monogr. 14:1–80; Hillis et al. 2001. 
Herpetologica 57:266–280). In members of the Blepsimolge clade 
of central Texas Eurycea, there is a well-documented morpho-
logical continuum between epigean forms, that have pigmented 
skin and well-developed eyes, to subterranean (troglomorphic) 
forms that lack pigmentation and have reduced or vestigial eyes 
(Sweet 1984. Copeia 1984:428–441; Bendik et al. 2013. BMC. Evol. 
Bio. 13:201). Eurycea naufragia are typically pigmented, with a 
broad, short head and well-developed eyes (Chippindale et al. 
2000, op. cit.). A previous report of troglomorphic individuals of 
this taxon is based on unpublished, anecdotal observations (U.S. 
Fish and Wildlife Service 2014, op. cit.), but some cave popula-
tions of closely related E. tonkawae exhibit subterranean mor-
phology (Chippindale et al. 2000, op. cit.). However, neither the E. 
naufragia nor E. tonkawae reports include information regard-
ing the extent of troglomorphism or a description of the charac-
ter modification (e.g., eyes, pigmentation, head shape). In com-
parison to the other Septentriomolge species, E. chisholmensis 
has reduced eyes and a more flattened head, but we are unaware 
of any observations of subterranean morphology in this taxon 
(Chippindale et al. 2000, op. cit.).

Here, we report the capture of three E. naufragia salamanders 
with the reduction or absence of at least one eye. On 24 May 
2017, we captured an eyeless Eurycea salamander (41.8 mm 
total length) with a slightly flattened head and typical epigean 
pigmentation at a small spring in Williamson County, Texas 
(precise locality withheld due to conservation concerns). This 
spring discharges in the Berry Creek watershed, and therefore, 
salamanders at this location are historically considered E. 
naufragia, but may be E. chisholmensis (Chippindale et al. 2000, 
op. cit.; U.S. Fish and Wildlife Service 2014, op. cit.; Devitt et al. 
2019, op. cit.). We recaptured this individual on 26 June 2017, 
but it has not been detected in subsequent surveys (n = 24). At 

this same spring, we captured a one-eyed salamander (37.6 mm 
total length) on 22 May 2019, and one with a reduced eye (64.3 
mm total length) on 29 January 2019. Both of these salamanders 
demonstrated typical epigean pigmentation. We are unable to 
determine if the reduced eye was a consequence of development 
or trauma.

This combination of pigmented but eyeless morphology 
is previously undocumented for this taxon despite long-term 
population monitoring (AEW, unpubl. data; Pierce et al. 2010. 
Southwest Nat. 55:291–297; Pierce et al. 2014. Herpetol. Conserv. 
Biol. 9:137–145; Pierce et al. 2018. Herpetol. Conserv. Biol. 
13:383–390). Further, we are unaware of any previous records 
of eyeless Septentriomolge taxa, or any central Texas Eurycea 
taxa demonstrating one developed and one reduced or absent 
eye. The epigean to subterranean continuum of morphological 
characters exhibited by other central Texas Eurycea likely occurs 
in E. naufragia, but these individuals may be rare, difficult 
to detect (occur subsurface), or inhabit springs and caves on 
private property with restricted access.

We conducted surveys in accordance with Federal Fish and 
Wildlife Permit TE37416B-0. We thank the Williamson County 
Conservation Foundation for funding and the property owner 
for site access. 

ASHLEY E. WALL (e-mail: awall@cambrianenvironmental.com), 
ZACHARY C. ADCOCK, RYAN JONES, and KEMBLE WHITE, Cambrian 
Environmental, 4422 Pack Saddle Pass, Suite 204, Austin, Texas 78745, USA.

PLETHODON CINEREUS (Eastern Red-backed Salamander). 
PREDATION. Plethodon cinereus is perhaps the most abun-
dant vertebrate in temperate forests of eastern North America 
(Burton and Likens 1975. Copeia 1975:541–546), where it is an 
important predator on invertebrate decomposers within the 
detritus-based food web of the forest-floor (Walton 2013. Her-
petologica 69:127–146). Plethodon cinereus shares this role with 
several abundant arthropod predators (e.g., spiders, centipedes, 
and carabid beetles) that are large enough to consume juvenile 
and perhaps adult salamanders. However, actual observations of 
arthropod predation on P. cinereus are few. Reports of arthropods 
preying on P. cinereus are limited to observations of predation by 
a spider and ants (species not specified; Lotter 1978. J. Herpe-
tol. 12:231–236), a praying mantis (Mantis religiosa; Stein 1989. 
Bull. Maryland Herpetol. Soc. 25:60–61), and a rove beetle (Platy-
dracus viduatus; Jung et al. 2000. Herpetol. Rev. 31:98–99).

We observed predation on a juvenile P. cinereus by Callobius 
bennetti (Bennett’s Hacklemesh Weaver; Amaurobiidae). The 
predation event was observed at 1123 h on 11 September 2015 
during a survey of an array of artificial cover objects. The array 
consisted of 108 ceramic floor tiles (296 × 296 mm) in a beech-
maple woodlot on the campus of University School in Hunting 
Valley, Cuyahoga County, Ohio, USA (41.87860°N, 81.42630°W; 
WGS 84; 327 m elev.). A female C. bennetti and the salamander 
were on the underside of a tile. The spider straddled the 
salamander, which was ensnared in webbing. The salamander 
was a juvenile in its first season (18.1 mm SVL), and the spider 
was 8.5 mm (total length), based on the analysis of digital 
photographs using image analysis software (ImageJ, Schneider et 
al. 2012. Nat. Methods 9:671–675). Temperature under the plate 
was 19.4°C (measured with a Raytek infrared thermometer). 
Temperature at the leaf litter surface was 20.9°C and relative 
humidity was 78.2% (temperature/RH logger, Onset Computers, 
Inc.). The spider did not move from the salamander when the 
tile was turned. The salamander was immobile, apparently dead 
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or incapacitated by venom; it did not respond to prodding with 
the tip of a pen. Moreover, the salamander’s head was bent back 
sharply in an unnatural position so that its snout touched its 
venter. The tip of the salamander’s tail was missing with what 
appeared to be a recent wound.

Recent studies have demonstrated that negative intraguild 
interactions for access to cover objects between P. cinereus and 
spiders (of which amaurobiids are among the most common) 
leads to differential spatial distribution of these predators across 
the forest floor (Hickerson et al. 2012. Am. Midl. Nat. 168:30–
42; Hickerson et al. 2017. Herpetologica 73:180–189). These 
interactions have been presumed to be competitive, based on 
staged encounters in laboratory arenas showing no evidence 
of predation or envenomation by amaurobiid spiders (Wadotes 
sp.), on adult or juvenile P. cinereus (Figura et al. 2018. Ethol. 
Ecol. Evol. 30:285–296). Our observation indicates that intraguild 
predation also plays a role in these interactions.

B. MICHAEL WALTON, Department of Biological, Geological, and En-
vironmental Sciences, Cleveland State University, Cleveland, Ohio 44115, 
USA (e-mail: b.walton@csuohio.edu); JUSTIN WALTON, Tulane University, 
New Orleans, Louisiana 70118, USA (e-mail: jwalton4@tulane.edu).

TARICHA GRANULOSA (Rough-skinned Newt). FEEDING. Tari-
cha granulosa is known to consume a wide variety of inverte-
brate species, but relatively few vertebrates are reported as food 
(Petranka 1998. Salamanders of the United States and Canada. 
Smithsonian Institution Press, Washington, D.C. xvi + 587 pp.). 
With respect to fishes, accounts of T. granulosa predation are 
limited to two observations of predation on juvenile fish: one 
in which an adult T. granulosa regurgitated a small (ca. 76 mm 
FL) trout (Oncorhynchus mykiss; Pimentel 1952. Ph.D. Thesis, 
Oregon State University, Corvallis, Oregon. 128 pp.), and one 
in which six adult T. granulosa captured and ate small (ca. 40 
mm FL) cyprinids of three species (Ptychocheilus oregonensis, 
Rhinichthys osculus, Richardsonius balteatus; Rombough and 
Hayes 2004. Herpetol. Rev. 35:367–368). To the best of our knowl-
edge, fish eggs have never been reported as T. granulosa food. 

Our observations were made at a large (6.2 ha) coastal lake 
in Tillamook County, Oregon, USA (45.59777°N, 123.94472°W; 
WGS 84; 5 m elev.). The lake is clear, fresh water with moderate 
clarity and a relatively open water column. The lake bottom is 
decomposed sandstone with organic sediments. Dominant 
vegetation consists of scattered beds of Yellow Pond Lily (Nuphar 
polysepalum) around the shallow margins of the lake. The lake 
edges are dominated by a thick, mixed stand of sedge (Carex 
sp.), rushes and tules (Juncus and Scirpus sp.), and cinquefoil 
(Potentilla sp.). Fish species in this lake include Rainbow Trout 
(O. mykiss) and Largemouth Bass (Micropterus salmoides).

At 1000 h on 17 May 2018, we were fishing at this lake when 
we observed an adult male M. salmoides (375 mm FL, 886 g) 
guarding a nest; a large (445 mm FL, 1580 g) female M. salmoides 
swam nearby. The M. salmoides nest was located in an opening 
in the vegetation, 1.1 m from shore, and consisted of a patch of 
short (1.2 cm) Water Moss, 46 cm in diameter, growing on the 
bottom of a shallow (30 cm) sandy ledge. The area was kept free 
of sediment and debris by the guarding male. We watched the 
male M. salmoides for 30 min. During this time, he swam back 
and forth over an ca. 5 m area, regularly returning to the nest 
for 1–3 min at a time. While at the nest, he repeatedly chased 
away any adult T. granulosa which approached it, bumping or 
pushing them away with his mouth if they failed to retreat at 
his approach. In addition, he would remove any debris or bait 

(including live worms, Lumbricus terrestris) placed in the nest, 
carefully picking these items in his mouth and carrying them ≥ 
50 cm from the nest before dropping them and returning to the 
nest. At 1030 h, we caught the male M. salmoides and removed it 
from the lake. At 1130 h, we also caught and removed the female. 
Once the guarding male had been removed, the number of T. 
granulosa within 2 m of the nest immediately began to increase. 
Shortly thereafter, the T. granulosa found the nest and began to 
eat the eggs. By 1720 h, there were nine adult T. granulosa (seven 
males and two gravid females, ca. 70–80 mm SVL) feeding on M. 
salmoides eggs. When feeding, the newts walked slowly through 
the nest, nosing the moss and substrate. When a T. granulosa 
encountered an egg, it rapidly opened its mouth and sucked the 
egg in. If the egg was attached to a strand of moss, the T. granulosa 
would shake its head violently from side to side, pulling the egg 
free of the moss. Occasionally, a T. granulosa would twist its body 
and/or roll in an attempt to dislodge a particularly well-fastened 
egg. The T. granulosa fed continuously, eating as many as 2–3 eggs 
per min while we watched. By 1900 h, there were 12 T. granulosa 
feeding on eggs in the nest (a short video clip of this feeding 
may be seen online at: http://californiaherps.com/movies/
TgranulosaEatingFishEggsORCR518.mp4). The weather during 
this period was overcast and still, with air temperatures between 
12.8 and 14.4°C and light rain showers; water temperature at 
the nest, as measured at 1730 h, was 18.9°C. We returned to the 
lake at 1200 h on 18 May 2018 (weather: overcast and still, with 
light rain; air temperature 13.3°C) to find four adult T. granulosa 
still investigating the nest and seven more in the immediate 
vicinity. Between three and four T. granulosa remained in the 
nest, occasionally finding an egg, until 1430 h, at which time 
only one remained. By 1430 h, the eggs appeared to be gone, and 
the single T. granulosa was not observed to eat anything. This T. 
granulosa was still present at 1500 h, when we left.

It is worth noting that both of the adult M. salmoides were 
in reproductive condition (the female had enlarged ovaries with 
well-developed eggs which were almost ready to be laid), and 
the gastrointestinal tracts of both fish were completely empty, 
consistent with the behavior of spawning animals (Wydoski and 
Whitney 2003. Inland Fishes of Washington. Second Edition. 
University of Washington Press, Seattle, Washington. 322 pp.). 
Indeed, neither fish showed interest in eating the T. granulosa or 
any bait which was presented them. 

Taricha granulosa are very capable of finding prey by olfaction 
and are known to consume immobile foods such as amphibian 
eggs (Nussbaum et al. 1983. Amphibians and Reptiles of the 
Pacific Northwest. University of Idaho Press, Moscow, Idaho. 
332 pp; Lannoo 2005. Amphibian Declines: The Conservation 
Status of United States Species. University of California Press, 
Berkeley, California. 1094 pp.); consumption of fish eggs is 
probably just an extension of this trait. Given the ability of T. 
granulosa to coexist with many species of fish, it seems likely 
that consumption of fish eggs (and other life stages) is a more 
widespread phenomenon than is currently realized, and that the 
lack of published data reveal less about T. granulosa diet than 
they do our ability to make observations.

We thank Gary Nafis for posting our video on his website 
(CaliforniaHerps.com).

CHRIS ROMBOUGH, Rombough Biological, P.O. Box 365, Aurora, Or-
egon 97002, USA (e-mail: rambo2718@yahoo.com); LAURA TRUNK, Jack-
son Bottom Wetlands Preserve, 2600 SW Hillsboro Hwy., Hillsboro, Oregon 
97002, USA.
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TARICHA TOROSA (California Newt). MORTALITY. Taricha to-
rosa is endemic to California—its range stretching along coastal 
mountain ranges from Mendocino County to San Diego County, 
near the Mexican border (Stebbins 2003. A Field Guide to Western 
Reptiles and Amphibians. Third edition. Houghton-Mifflin Com-
pany, Boston, Massachusetts. 560 pp.). In the southern portion 
of its range (from south of the Salinas River in Monterey County, 
to San Diego County), T. torosa is considered a Species of Special 
Concern by the California Department of Fish and Wildlife due to 
the degradation of stream habitats, predation on eggs and larvae 
by introduced predators such as crayfish and mosquitofish (Gam-
radt and Kats 1996. Conserv. Biol. 10:1155–1162), road-kills during 
breeding migrations (Stebbins 2003, op. cit.), and UV-B radiation 
effects on hatching success (Anzalone et al. 1998. Conserv. Biol. 
12:646–653; Blaustein et al. 1998. Am. Zool. 38:799–812). Each 
breeding season, each female produces 3–6 walnut-sized egg 
masses, each containing from 7–47 eggs (Brame 1968. J. Herpetol. 
2:169–170). Taricha torosa eggs contain tetrodotoxins (as do adult 
Taricha) in varying quantities (Stokes et al. 2015. Northwest Nat. 
96:13–21).

On the afternoon of 9 February 2017, at a pond within 
Galbreath Wildlands Preserve, Mendocino County, California, 
USA (38.85156°N, 123.26635°W; WGS 84), we found the pond 
basin nearly dry, with water pooled in various low places. Taricha 
torosa females had oviposited earlier in the winter but February 
had no measurable precipitation in 2017 so water levels dropped 
drastically over a period of weeks, stranding some egg masses. Low 
water levels and a muddy basin attracted Sus scrofa (wild pigs) to 
the site. Their rooting and wallowing pushed the remaining egg 
masses completely out of the water, where they were certain to be 
stranded even when rains resumed and refilled the basin.  

Sus scrofa are hybrids between feral domestic pigs and 
European wild boars. They were purposely introduced in 
California for hunting and were eventually adopted as a game 
animal (Waithman et al. 1999. J. Wild. Manag. 63:298–308). Wild 
pigs are omnivores and forage for and consume a wide variety 
of vertebrate prey, though in California amphibians have not 
occurred frequently in diet studies (Loggins et al. 2002. Calif. 
Fish Game 88:28–34; Wilcox and Van Vuren 2009. J. Mammal. 
90:114–118). However, in the eastern United States (Jolley et al. 
2010. J. Mammal. 91:519–524.) and in other areas of the world, 
amphibians appear often in pig diets through direct predation 
(Ballari and Barrios-Garcia 2013. Mammal Rev. 43:1–11). Some 
inherent behavioral traits of pigs may also result in indirect 
predation of certain amphibian life stages. Wilcox et al. (2008. 
Herpetol. Rev. 39:74) reported pigs wallowing in a shallow pond 
destroyed the developing eggs of an endemic salamander. A 
sounder of pigs can create significant landscape damage in a short 
period of time, particularly through their inherent soil-disrupting 
foraging behaviors of rooting and grubbing. The spread of wild 
pigs throughout California could exacerbate the effects of drought 
and other abnormal precipitation patterns and on native, pond-
breeding amphibians. 

JEFFERY T. WILCOX, Sonoma Mountain Ranch Preservation Founda-
tion, 3124 Sonoma Mountain Road, Petaluma, California 94954, USA (e-mail: 
jtwilcox@comcast.net); DANIEL J. HUDSON, Department of Biology, So-
noma State University, 200 Darwin Hall, Rohnert Park, California 94928, USA.

ANURA — FROGS

AFRIXALUS FORNASINI (Fornasin’s Spiny Reed Frog). HETERO-
SPECIFIC AMPLEXUS. Many anurans exhibit explosive-breeding 

patterns characterized by high degree of male-male competition 
(Vitt and Caldwell 2009. Herpetology: An Introductory Biology of 
Amphibians and Reptiles. Academic Press, London, United King-
dom. 713 pp.). This leads to errors in forming mating pairs (Had-
dad et al. 1990. Rev. Bras. Biol. 50:739–744), mostly due to incorrect 
mate discrimination (Marco and Lizana 2002. Ethol. Ecol. Evol. 
14:1–8). Despite heterospecific amplexus being known in numer-
ous species, reports involving Afrixalus fornasini and Chiromantis 
xerampelina are unknown.

At 1730 h on 28 May 2019, we observed a male A. fornasini 
in axillary amplexus with C. xerampelina (Fig. 1), behind the 
Kihansi Spray Toad captive breeding facility, University of Dar 
es Salaam, Dar es Salaam, Tanzania (6.78123°S, 39.20594°E; WGS 
84). The area had four small rectangular artificial ponds. The 
pair was on the edge of one of the plastic containers. The two 
species have been observed to breed at the same site for several 
years (JVL pers. obs.). During the observation, five other species 
(Afrixalus delicatus, Hyperolius pusilus, Hyperolius tuberilinguis, 
Ptychadena achietae, and Phyctimantis maculata) were also 
observed in the same area, with H. pusilus and A. delicatus 
dominating, while the rest were almost equally abundant. The 
pair was still in amplexus when we left the area after 6 min of 
observation. 

We are grateful to F. Mbago, H. Suleimani and J. Kalugasha 
who identified the plants and to K. Howell and M. Shilereyo for 
their comments and advice on this note. 

JOHN V. LYAKURWA (e-mail: johnlyakurwa@gmail.com) and JAMES 
L. KACHUNGWA, Department of Zoology and Wildlife Conservation, Uni-
versity of Dar es Salaam, Dar es Salaam, Tanzania.

ANAXYRUS AMERICANUS (American Toad). ADULT BASKING. 
In anurans, basking behavior is utilized as a means of heat gain 
for thermoregulation (Brattstrom 1963. Ecology 44:238–255); 
however, it is commonly observed only in some anuran species 
(Brattstrom 1979. Am. Zool. 19:345–346; Stebbins and Cohen 
1997. A Natural History of Amphibians. Princeton University 
Press, Princeton, New Jersey. 316 pp.). Although basking behav-
ior is common in juvenile Anaxyrus americanus and thought 
to be employed as a mechanism for raising metabolic activity 
to expedite growth, adult A. americanus are typically nocturnal 
(Taigen and Pough 1981. J. Comp. Physiol. 144:247–252; Steb-
bins and Cohan 1997, op. cit.; Dodd 2013. Frogs of the United 
States and Canada. Johns Hopkins University Press, Baltimore, 

Fig. 1. Heterospecific amplexus between Afrixalus fornasini and Chi-
romantis xerampelina in Dar es Salaam, Tanzania.
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Maryland. 1032 pp.). Herein, I report repeated observations of 
basking behavior of a single adult (80 mm SUL) A. americanus 
within a residential area in Mifflinville, Columbia County, Penn-
sylvania, USA (41.02800°N, 76.30700°W; WGS 84). 

On six occasions during May 2019, I observed a single A. 
americanus (visually distinguished from conspecifics by a unique 
dorsal spot pattern) basking 10–15 cm outside the opening of an 
underground rain gutter spout in which the toad resides. In each 
instance, the toad was observed basking conspicuously in direct 
sunlight between the time range of 1000–1400 hours and with air 
temperatures ranging from 18–24°C. The toad typically basked 
for 1–2 h during observations. Because adult A. americanus are 
active nocturnally in contrast to the diurnal basking/and foraging 
behavior of juveniles (Taigen and Pough 1981, op. cit., Dodd 
2013, op. cit.) this observation appears to be unique. Nights prior 
to basking observations reported herein were typically cooler, 
ranging from 4.5–12°C; therefore, the toad might have been 
basking as a means of raising its body temperature for nocturnal 
foraging and/or breeding activity, as this timeframe corresponds 
to the breeding season for this species in Pennsylvania (Hulse 
et al. 2001. Amphibians and Reptiles of Pennsylvania and the 
Northeast. Cornell University Press, Ithaca, New York. 419 pp.). 

My thanks are due to G. Hartzell for assistance with 
observations. Observations herein were conducted under 
research protocol approved by Bloomsburg University of 
Pennsylvania’s Institutional Animal Care and Use Committee 
(Protocol # 158). 

SEAN M. HARTZELL, Department of Biological and Allied Health 
Sciences, Bloomsburg University of Pennsylvania, Bloomsburg, Pennsyl-
vania 17815, USA; e-mail: seanhartzell77@gmail.com. 

BOANA DENTEI (Amapa Treefrog). DEFENSIVE BEHAVIOR. 
Boana dentei is a medium-sized species of the Boana albo-
punctata group, occurring in lowland tropical rainforest of 
northern Brazil, French Guiana and southeastern Suriname 
(Ouboter and Jairam 2012. Amphibians of Suriname. Brill 

Academic Publishers. Leiden, Netherlands. 376 pp.). On 11 
February 2019, in Cancão Natural Municipal Park, Municipality 
of Serra do Navio, Amapá, Brazil (0.90275°N, 52.00497°W; WGS 
84), we found a male B. dentei on a bush above a temporary 
pond. After direct touch, the frog flattened and slightly arched 
the body, closed its eyes, and lifted its front limbs to position 
them alongside the head; a defensive behavior known as eye 
protection (Toledo et al. 2011. Ethol. Ecol. Evol. 23:1–25; Fig. 
1). No defensive call was emitted. According to Toledo et al. 
(2011, op. cit.), eye-protection can be accompanied by body-
raising movements and odoriferous secretions, which was not 
observed in B. dentei. The exhibition of defensive postures is a 
widespread behavior in hylid frogs (Toledo et al. 2011, op. cit.), 
however, it has never been reported for B. dentei. 

VINÍCIUS A. M. B. FIGUEIREDO, RODRIGO TAVARES-PINHEIRO, 
ABDIEL P. DE FREITAS, MARCOS R. DIAS-SOUZA, and CARLOS E. 
COSTA-CAMPOS, Laboratório de Herpetologia, Departamento de Ciên-
cias Biológicas e da Saúde, Universidade Federal do Amapá, Campus 
Marco zero do Equador, 68903-419, Macapá, Amapá, Brazil (e-mail: vini-
ciusantonio31@gmail.com).

BOANA POMBALI. DEFENSIVE BEHAVIOR. Boana pombali 
is a medium-sized anuran (adult male: 49–56 mm SVL; adult 
female: 54–61 mm SVL) endemic to the Atlantic Rainforest in 
Brazil (Frost 2019. Amphibian Species of the World: An Online 
Reference. Ver. 6.0. http://research.amnh.org/vz/herpetology/
amphibia/Amphibia/Anura/Hylidae/Cophomantinae/Boana/
Boana-pombali; 16 Mar 2019). On 12 January 2019, in Parque 
Nacional do Descobrimento, Municipality of Prado, Bahia, Bra-
zil (17.01564°S, 39.35192°W; WGS 84; 86 m elev.), we collected 
a male B. pombali that was calling perched in the herbaceous 
vegetation near to water body. When we first handled the speci-
men, it started contracting its forelimbs close against his body, 
and also covered his eyes with its hindlimbs (Fig. 1). Thus, this 
tree frog simultaneously exhibited two defensive behaviors: 
(1) contracting and (2) eye protection, whose objectives are to 
avoid injuries during subjugation and ingestion (Toledo et al. 
2011. Ethol. Ecol. Evol. 23:1–25). To our knowledge, this is the 
first report of any antipredator mechanisms for B. pombali.

We thank Herpetol. Capixaba project for field support and 
Instituto Chico Mendes de Conservação da Biodiversidade for 
the sampling permit (52.838-6).

Fig. 1. Boana dentei from Amapá, Brazil exhibiting eye protection de-
fensive behavior after being handled.

Fig. 1. Boana pombali exhibiting contraction and eye protection 
from Bahia, Brazil. 
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UBIRATÃ F. SOUZA, Graduação em Ciências Biológicas, Departamen-
to de Biologia, Laboratório de Estudo Herpetológicos e Paleoherpetológi-
cos da Universidade Federal Rural de Pernambuco, Recife, Pernambuco, 
Brazil  (e-mail: ubirataferreirasouza@gmail.com); LUCAS ROSADO, Gradu-
ação em Ciências Biológicas, Universidade Federal de Viçosa, Viçosa, Minas 
Gerais, Brazil (e-mail: lucasrosad@outlook.com); THIAGO SILVA-SOARES, 
Instituto Marcos Daniel, Rua Fortunato Ramos 123, Vitória, ES 29.055-290, 
Brazil (e-mail: thiagosilvasoares@hotmail.com); 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 
(e-mail: alexandermonico@hotmail.com).

BREVICEPS ADSPERSUS ADSPERSUS (Bushveld Rainfrog). 
DIET. Breviceps adspersus adspersus is a terrestrial, burrowing 
frog, and is widespread throughout Southern and East Africa, 
absent only in the southwestern regions. Breviceps a. adspersus 
only emerge from their burrows during the rainy seasons to feed 
and reproduce before retreating back underground (Milstein 
1967. African Wildlife 21:167–168). Due to this lifestyle and the 
harsh dry climate of southern Africa, B. a. adspersus remain in-
active for a large portion of the year. At 2219 h on 12 December 
2018, during a mass termite emergence after the first seasonal 
rains, a DOR female B. a. adspersus was located during a night 
survey on the northern slopes of the Soutpansberg, Waterpoort 
region, Limpopo, South Africa (22.88251°S, 29.60978°E; WGS 84; 
735 m elev.). The frog was removed from the road and later dis-
sected. The stomach contents of the specimen consisted of ter-
mites (Macrotermes sp.), these prey items weighed a total of 13.9 
g. The individual with its stomach contents removed weighed a 
total of 23.9 g. This individual ate more than half its body weight 
(58.16%) in termites in a single evening. It is plausible that due 
to the species’ lifestyle, in drier climates these burrowing species 
may depend on these mass insect emergences. 

GARY K. NICOLAU, African Herpetological and Biodiversity Institute, 
Limpopo, South Africa (e-mail: nicolauecology@gmail.com); RYAN VAN 
HUYSSTEEN, Soutpansberg Centre for Biodiversity and Conservation, Me-
dike Nature Reserve, Limpopo, South Africa (e-mail: ryanvanhuyssteen@
gmail.com); EMILY A. JACKSON, Rhodes University, Grahamstown, South 
Africa (e-mail: emilyj357@gmail.com).

BUFO GARGARIZANS (Asian Toad). ATTEMPTED PREDATION. 
Bufo gargarizans is widely distributed in Asia, and is highly toxic, 
with skin containing bufotoxins (bufadienolides; Qi et al. 2011. 
Int. Immunopharmac. 11:342–349). Only some predators, such 
as Rhabdophis lateralis (Tiger Keel-backed Snake), prey on the 
toad, and then sequester and use the toxin as an antipredatory 
defense (Gao et al 2011. Nat. Prod. Rep. 28:953–969). On 7 March 
2019, at a small reservoir in Jeungbuk Gimje-si, South Korea 
(35.77231°N, 126.93221°E; WGS 84; 21 m elev.), we observed a B. 
gargarizans captured by the raptor Buteo japonicas. The raptor 
sat on an electric wire after capturing the toad. After that, the 
bird pecked the toad several times but did not eat it, and even-
tually dropped it. We searched for the toad on the ground, but 
it had already escaped. We presume that the B. japonicus found 
the toad distasteful or received some other chemosensory signal 
indicating the toxicity of the toad before terminating the preda-
tion attempt.

This observation was supported by the Project for the 
Development of Biological Diversity Threats Outbreak 
Management Technology (RE201807039).

KYO SOUNG KOO, Research Center of Ecomimetics, Chonnam Na-
tional University, Gwangju 61186, Korea (e-mail: flqpfj@hanmail.net); 

SEOUNG-MIN PARK, HEE-JIN KANG, JAE HYEOK CHOI and HYE-RIN 
PARK, School of Biological of Sciences and Biotechnology, Chonnam Na-
tional University, 61186 Gwangju, Republic of Korea; Ha-Cheol Sung, De-
partment of Biological Science, Chonnam National University, Gwangju 
61186, Korea (e-mail: shcol2002@jnu.ac.kr).

DRYOPHYTES JAPONICUS (Japanese tree frog). ABNORMAL 
PATTERN. Dryophtes japonicus (formerly Hyla japonica) is a 
common species in east Asia including South Korea. This spe-
cies normally shows a green or brown body color and a black 
dorsolateral line (Kim et al. 2017. J. Ecol. Environ. 41:42). Some-
times D. japonicus changes its body color to blend with the sur-
rounding environment (Kang et al. 2016. Sci. Rep. 6:22601). The 
vocal sac of males is normally white with no pattern, however it 
changes to a yellowish or darkish color in the breeding season. 
On 1 June 2017, in a rice paddy in Yeoncheon, Republic of Korea 
(38.13075°N, 127.07392°E; WGS 84; 75 m elev.), an adult male D. 
japonicus (32.5 mm SVL, 3.1 g) was discovered with an abnor-
mal pattern on the vocal sac and lateral sides of the body (Fig. 1). 
Although the external morphology was different, the individual 
made a similar mating call as other males. This is the first record-
ed case of an abnormal pattern in D. japonicus.

KYO SOUNG KOO, Department of Biology, Kangwon National Uni-
versity, Chuncheon 24341, Republic of Korea (e-mail: flqpfj@hanmail.net); 
WOO JIN CHOI (e-mail: dreamcwj@naver.com); IL-KOOK PARK (e-mail: 
Ileveli2@naver.com) and KIM JONG SUN, Division of Science Education, 
Kangwon National University, Chuncheon 24341, Republic of Korea (e-
mail: jongsun331@naver.com).

FEJERVARYA CANCRIVORA (Crab-eating Frog). DUNGING. 
Ambush-site selection is important for sit-and-wait predators 
so that they maximize their encounter rate with potential prey 
and optimize foraging success (González-Bernal et al. 2011. 
Behav. Ecol. Sociobiol. 65:1367–1375). Dung piles can represent 
important locations for insectivorous species because many 
species of insects are attracted to fecal material. The targeting 
of dung during ambush-site selection has been observed across 
a number of taxa including amphibians (Cane Toads; Lettoof et 
al. 2018. Current Zool. 64:433–439; Growling Grass Frogs, Litoria 
raniformis; D. Michael pers. comm.), birds (Burrowing Owls, 
Athene cunicularia; Levey et al. 2004. Nature 431:39), insects 

Fig. 1. Male Dryophytes japonicus with abnormal pattern from Yeon-
cheon, Republic of Korea.
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(Rove Beetles, Leistotrophus versicolor; Forsyth and Alcock 1990. 
J. Insect Behav. 3:703–718), and lizards (Caucasian Rock Agama, 
Paralaudakia caucasia; Panov and Zykova 2016. Rock Agamas of 
Eurasia. KMK Scienti‐c Press, Moscow, Russia, 325 pp.).

On the night of 26 April 2018 on the island of Rinca, 
Indonesia (8.75660°S, 119.66812°E; WGS 84), we observed three 
Crab-eating Frogs settled upon fresh dung piles (Fig. 1) from a 
domestic Water Buffalo (Bubalus bubalis) herd. We examined 13 
more dung piles within the immediate vicinity and found two 
more frogs exhibiting the same dunging behavior. We believe 
that these frogs were using dung piles as an ambush-site to 
increase their encounter rate with their principle prey, insects. 
Previous examination of Crab-eating Frog gut contents has 
reported that individuals living inland and around freshwater 
(as reported here) predominantly preyed on insects, while those 
living in a brackish environment chiefly ate crustaceans (Elliott 
and Karunakaran 1974. J. Zool. 174:203–215). While we did not 
observe any direct foraging, this behavior was similar to those 
observed in other anuran species on bovid dung (Cane Toads; 
González-Bernal et al. 2012. PLoS ONE 7:e49351). Alternatively, 
the frogs may have been resting on fresh dung piles to absorb 
warmth or moisture (González-Bernal et al. 2012, op. cit.); 
however, standing water was present nearby, and the regional 
overnight temperatures in April are warm (>20°C).

Crab-eating Frogs are one of the most broadly distributed 
anurans in southeast Asia (Zhigang et al. 2009. The IUCN Red 
List of Threatened Species: e.T58269A11759436). Although the 
frogs on Rinca have only recently coexisted with the introduced 
Water Buffalo, buffalo were introduced across southeast Asia 

over the last 5000 years (Barker et al. 1997. Anim. Genet. 28:1–
13), so these two species have overlapped ecologically during 
that period of time across their range. The presence of large 
native fauna on the island (Varanus komodoensis; Komodo 
Dragons) may provide similarly sized dung piles for the frogs to 
perch upon, which suggests that the use of Water Buffalo dung 
may be merely a demonstration of flexibility in ambush-site 
selection.

We thank A. Azis for guiding us through some of the 
beautiful islands of Lesser Sunda Archipelago and sharing all 
of his expertise on Indonesian herpetofauna. We would also 
like to thank N. Mohanty, D. Michael, and J. Measey for sharing 
their insights into this topic.

JAMES BAXTER-GILBERT, Department of Botany and Zoology, 
Stellenbosch University, Stellenbosch, South Africa, 7600 (e-mail: jx_bax-
tergilbert@laurentian.ca); JOANNE OCOCK, NSW National Parks and 
Wildlife Service, New South Wales, Australia, 2390 (email: joanne.ocock@
environment.nsw.gov.au); CHRISTIAN ALESSANDRO PEREZ-MARTI-
NEZ, Museum of Comparative Zoology, 26 Oxford Street, Harvard Uni-
versity, Cambridge, Massachusetts, USA, 02138 (e-mail: perez.christian.
alessandro@gmail.com); JULIA L. RILEY, Department of Botany and Zo-
ology, Stellenbosch University, Stellenbosch, South Africa, 7600 (e-mail: 
julia.riley@gmail.com).

HYLODES MERIDIONALIS (Torrent Frog). ALBINISM. Re-
cords of albino amphibians are rare but distributed globally 
and cover individuals in all developmental stages (Sazima 
1974. J. Herpetol. 83:264–265; Norman and Mollier 2002. Bull. 
Chicago Herp. Soc. 37:2–3; Toledo et al. 2011. Herpetol. Notes 
4:145–146), particularly tadpoles (Martinuzzi et al. 2016. Cuad. 
Herpetol. 30:69–73). Albinism is a rare anomaly; estimated be-
tween 1:10,000 and 1:30,000 individuals (Bechtel 1995. Reptile 
and Amphibian Variants: Colors, Patterns and Scales. Krieger 
Publishing Company, Malabar, Florida. 206 pp.). Therefore, 
documenting cases of this abnormality is important to build a 
database to drive hypotheses for future research.

Here, we report a case of albinism in the torrent frog, Hylodes 
meridionalis. Frogs of the genus Hylodes are diurnal (Lutz 1930. 
Mem. I. Oswaldo Cruz 24:195–222) and endemic to the Atlantic 
Forest (Haddad et al. 1996. Copeia 1996:965–969), inhabiting 
mostly first and second order streams. Hylodes meridionalis is 
the southernmost Hylodes species, restricted to the states of 
Santa Catarina and Rio Grande do Sul, Brazil (Vargas et al. 
2017. Herpetol. Notes 10:397–402). Individuals of typical H. 
meridionalis exhibit dark brown dorsal coloration usually with 
dark blotches and a cream lateral line under the nostril, eye and 
tympanum (Mertens 1927. Blätter für Aquarien-und Terrarien-
Kunde 38:287–290).

Fig. 1. Fejervarya cancrivora dunging in Rinca, Indonesia.

Fig.1. Albino Hylodes meridionalis (left; MCN 14338) and normally 
pigmented individual (right; MCN 14339) from Rio Grande do Sul, 
Brazil.
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At 2200 h on 17 December 2015, in a first order rocky stream 
within Reserva Biológica Estadual Mata Paludosa, municipality 
of Itati, Rio Grande do Sul, Brazil (29.50770°S, 50.12570°W; WGS 
84; 300 m elev.), we collected one albino and one normally 
pigmented individual of Hylodes meridionalis (Fig. 1). Both 
were juveniles measuring 23.0 and 23.5 mm, respectively. The 
albino H. meridonalis exhibited whitish and pinkish coloration, 
with red pupils indicating the absence of pigmentation in the 
retina, indicating total albinism (Browder 1972. J. Exp. Zool. 
180:149–156).  This is the first report of albinism within the 
anuran family Hylodidae.

Diurnal animals are more sensitive to UV radiation and have 
more chances of predation due the lack of camouflage (Childs 
1953. Evolution 73:228–233; Sazima and Di-Bernardo 1991. 
Mem. Inst. Butantan 53:167–173). The fossorial or cryptic habits 
could increase the life expectancy of albino individuals offering 
protection against radiation and predation (Sazima and Di-
Bernardo 1991, op. cit.; Santos and Silva 2010. Bol. Mus. Biol. 
Mello Leitão 28:159–163). Probably the survivorship of the young 
albino H. meridionalis is associated with the typical behavior 
of Hylodes frogs that consists in hiding under rocks in stream 
margin avoiding UV radiation and some potential predators. 
We collected and deposited the two juvenile torrent frogs in the 
herpetological collection of the Museu de Ciências Naturais, RS 
(MCN 14338 [albino], 14339 [normal]).

We thank M. Eduarda Bernardino Cunha that kindly revised 
the final version, Instituto Chico Mendes de Conservação da 
Biodiversidade and Reserva Biológica Estadual Mata Paludosa 
for collecting permits (47368-1 and 520 respectively).

DEIVID PEREIRA, Museu de Ciências Naturais, Rua Doutor Salvador 
França 1427, Jardim Botânico, 90690-000, Porto Alegre, Rio Grande do Sul, 
Brazil (e-mail: deivid_sono@hotmail.com); MARCELO DUARTE FREIRE, 
Laboratório de Herpetologia, Departamento de Zoologia, Programa de 
Pós-Graduação em Biologia Animal, Universidade Federal do Rio Grande 
do Sul, Avenida Bento Gonçalves 9500, Prédio 43435, Agronomia, 91540-
000, Porto Alegre, Rio Grande do Sul, Brazil; LEANDRO FERRARI, Labo-
ratório de Biomonitoramento, Programa de Pós-Graduação da Universi-
dade Regional Integrada do Alto Uruguai e das Missões, Avenida Sete de 
Setembro 1621, 99709910, Erechim, Rio Grande do Sul, Brazil; PATRICK 
COLOMBO, Museu de Ciências Naturais, Rua Doutor Salvador França 1427, 
Jardim Botânico, 90690-000, Porto Alegre, Rio Grande do Sul, Brazil.

INCILIUS NEBULIFER (Gulf Coast Toad). POLYMELIA. Over 
the last few decades, concerns about amphibian malformations, 
population declines, and extinctions have increased (Lannoo 
2005. Amphibian Declines: The Conservation Status of United 
States Species. University of California Press, Berkley, California. 
1075 pp.). Amphibian malformations have increased in their fre-
quency over time and have been reported in over a dozen species 
of North American anurans (Lannoo 2008. Malformed Frogs: The 
Collapse of Aquatic Ecosystems. University of California Press, 
Berkley, California. 270 pp.). Polymelia is defined as the presence 
of more than two forelimbs or more than two rear limbs each 
with identifiable major segments (Meteyer 2000. Field Guide to 
Malformations of Frogs and Toads. Biological Science Report 
USGS/BRD/BSR–2000–0005). Here, we report on an observa-
tion of an adult male Incilius nebulifer (76.2 mm SVL) exhibiting 
polymelia (Fig. 1).

On four separate occasions (5 July 2018, 10 July 2018, 29 
October 2018, and 23 April 2019) we observed the malformed 
I. nebulifer in Nacogdoches County, Texas, USA (31.60350°N, 
94.65550°W; WGS 84). The male had an extra forelimb on 

its left forelimb. The additional limb was approximately the 
same length as the other two forelimbs and had identifiable 
major segments. The digits on the additional limb developed 
in the opposite direction compared to the standard forelimbs. 
Polymelia malformations can be due to mutation, trauma or 
developmental errors (Lannoo 2008, op. cit.). It was not clear 
what lead to polymelia in this I. nebulifer, but the male did not 
seem impaired.

NADIA GARCIA (e-mail: garcianv1@jacks.sfasu.edu) and CHRISTO-
PHER M. SCHALK, Arthur Temple College of Forestry and Agriculture, 
Stephen F. Austin State University, Nacogdoches, Texas 75962, USA (e-mail: 
schalkc@sfasu.edu).

LEPTODACTYLUS TROGLODYTES (Pernambuco White-lipped 
Frog). PARASITES. The small frog Leptodactylus troglodytes 
(Fig. 1A) has a large distribution in the Cerrado and Caatinga of 

Fig. 1. Polymelia in an adult male Incilius nebulifer on its left forelimb 
from Texas, USA. 
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Fig. 1. A) Adult Leptodactylus troglodytes; B) male Aplectana mem-
branosa; C) male Raillietnema spectans.
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northeastern, southeastern, and central Brazil. Studies related 
to ecological aspects of this species are scarce, and data on the 
parasites associated with L. troglodytes are non-existent. We ana-
lyzed two L. troglodytes specimens (one male; 45.3 mm SVL; one 
female: 51.2 mm SVL) collected 13 March 2018 in the Munici-
pality of Várzea Alegre, Northeast Brazil (6.51070°S, 39.13606°W; 
WGS 84; 297 m elev.). The specimens were dissected, and the gas-
trointestinal and respiratory tracts were analyzed with a stereo-
scope for endoparasites. Nematodes were found, counted, and 
preserved in 70% alcohol, then mounted on provisional slides 
with lactic acid and identified by microscopy. All nematodes re-
covered were in the gastrointestinal tract. The female specimen 
had 27 nematodes of the species Aplectana membranosa, and 
the male specimen had 38 specimens of A. membranosa (Fig. 1B) 
and 67 specimens of Raillietnema spectans (Fig. 1C), both repre-
senting new records for the host. Aplectana membranosa has a 
wide distribution in South America, being previously registered 
in anurans in Brazil, Ecuador, Guyana, Argentina, and Uruguay 
(Campião et al. 2014. Zootaxa 3843:1–93). Raillietnema spectans 
is registered only in anurans in Brazil (Campião et al. 2014, op. 
cit.; Teles et al. 2015. Braz. J. of Biol. 75:251–253; Alcantara et al. 
2018. J. Parasitol. 104:550–556; Teles et al. 2018. Comp. Parasitol. 
85:208–211). 

IGOR DE SOUZA CAMILO, CICERO EMERSON SERRA INÁCIO, 
AMANDA NETO ALVES, NAYANE KELY SILVA SAMPAÍO, ÉRICA GOMES 
DA SILVA, Departamento de Ciências Biológicas, Universidade Regional 
do Cariri, Campus Pimenta, CEP 63100-000, Crato, Ceará, Brazil; WALTÉ-
CIO DE OLIVEIRA ALMEIDA, Departamento de Química Biológica, Labo-
ratório de Parasitologia/Zoologia, Universidade Regional do Cariri, Cam-
pus Pimenta, CEP 63100-000, Crato, Ceará, Brazil; SAMUEL VÍEIRA BRITO, 
Centro de Ciências Agrárias e Ambientais, Universidade Federal do Maran-
hão, Boa Vista, Chapadinha, Maranhão 65500–000, Brazil.

ODORRANA AMAMIENSIS (Amami Tip-nosed Frog) and 
ODORRANA SPLENDIDA (Amami Ishikawa’s Frog). INTERSPE-
CIFIC AMPLEXUS. Odorrana amamiensis is an endangered and 
endemic species in Amami-Oshima Island and Tokunoshima is-
land, Japan (Matsui and Maeda 2018. Encyclopedia of Japanese 
Frogs. Bun-ichi Sogo Shuppan, Tokyo, Japan. 271 pp.). Odorrana 
splendida is also an endangered and endemic species in Amami-
Oshima Island (Matsui and Maeda 2018, op. cit.). Here, I report 
on interspecific amplexus between these species. At 1831 h on 2 

December 2015, I observed amplexus of an O. amamiensis male 
with an O. splendida at an upper stream in montane forest at 
Kinsakubaru area in Amami-Oshima Island, Japan (28.20956°N, 
129.26982°E; WGS 84; 306 m elev.). At the time, more than 100 
O. amamiensis gathered at the small stream to breed, and the 
O. amamiensis male probably amplected the O. splendida by 
chance. Because they maintained in amplexus for at least 40 
min, I did not confirm whether the O. splendida was male or 
female. Although there are several observations of interspecific 
amplexus in anurans (e.g., Mudrek et al. 2017. Herpetol. Rev. 
48:417–418; Yadav and Bhosale 2019. Herpetol. Rev. 50:339–340), 
this is the first report on interspecific amplexus between these 
species. 

HIROTAKA KOMINE, Tokyo University of Agriculture and Technol-
ogy, 3-5-8 Saiwaicho, Fuchu, Tokyo 183-8509, Japan; e-mail: komitorihiro@
gmail.com.

PELOPHYLAX PLANCYI (Golden Striped Pond Frog) and BUFO 
GARGARIZANS (Asiatic Toad). INTERSPECIES AMPLEXUS. At 
2006 h on 17 May 2019, on the shore of Pipa Lake in Nanjing, Chi-
na (32.05638°N, 118.81861°E; WGS 84; 22 m elev.), we observed an 
adult male Pelophylax plancyi engaged in amplexus with an adult 
Bufo gargarizans of undetermined sex. Both species of frog are 
widely distributed in China and are known to breed in the early 
summer (April–May; Fieng et. al. 2012. Colored Atlas of Amphib-
ians of China. Sichuan Publishing House of Science and Technol-
ogy, Sichuan, China. 619 pp.). This is the first recorded instance 
of amplexus between these two species and is an example of am-
plexus between two different anuran families.

TIMOTHY BOVA (e-mail: bova.tim@mail.com) and KYONGMAN HEO, 
Nanjing Forestry University, 159 Longpan Road, Nanjing, Jiangsu 210037, 
China.

PRISTIMANTIS KICHWARUM (Kichwa Robber Frog). PREDA-
TION. Pristimantis kichwarum is a small frog of the Ecuador-
ian Amazon (Elmer and Catanella 2008. Zootaxa 1784:11–38). Its 
natural history and information about predators are practically 
unknown. At 2105 h on 4 August 2018, near the Curiyacu river, at 
Kichwa Huamayacu Community, Taracoa parish, Orellana Prov-
ince, Ecuador (0.52140°S, 82.84562°W; WGS 84; 257 m elev.), a P. 
kichwarum was observed being consumed by an Ancylometes ru-
fus (Ctenidae). The spider was perched on a leaf of Rinorea viridi-
folia (ca. 60 cm from the ground). When found, the spider released 
the frog, moved in front of the P. kichwarum, stayed still for ca. 15 
s, and finally abandoned the prey. This was possibly a response to 
the presence of the observers. When the frog was collected it was 
already dead and its front legs were absent, which was probably 
due to the spider’s feeding, since this has been reported in other 
examples of A. rufus feeding on amphibians (Pinto and Costa-
Campos 2017. Alytes 33:55–57). To our knowledge this is the first 
report of predation on P. kichwarum by A. rufus. The specimen 
was deposited in Fundación Herpetológica Gustavo Orcés (FHGO 
12307), while the spider was collected for identification.

We thank F. Romero and M. Rendón for species identification, 
M. Toapanta for field assistance and J. Valencia for his help with 
curation and cataloguing in Fundación Herpetológica Gustavo 
Orcés.

LUIS TIPANTIZA-TUGUMINAGO, Centro de Rescate y Rehabilitación 
de Fauna Silvestre El Jardín Alado, Quito, Ecuador; Asociación Accipiter: 
Cetrería y Conservación de Aves Rapaces, Quito, Ecuador (e-mail: luisti-
pantiza7@gmail.com); PABLO MEDRANO-VIZCAÍNO, Centro de Biología, 
Universidad Central del Ecuador (e-mail: pabmedrano@hotmail.com).

Fig. 1. Amplexus between Odorrana amamiensis male and Odorrana 
splendida from Amami-Oshima Island, Japan. 
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PSEUDACRIS REGILLA (Pacific Treefrog). UNUSUAL MORTAL-
ITY. This article reports an unusual case of dead Pseudacris re-
gilla stuck inside the egg masses of Northern Red-legged Frogs 
(Rana aurora). The observations reported here were made at a 
small farm pond in Marion County, Oregon, USA (45.23220°N, 
122.78940°W; WGS 84; 55 m elev.).

On 4 February 2015, I discovered a male P. regilla lodged 
firmly in the center of a R. aurora egg mass. The P. regilla was 
dead, and its condition indicated it had died recently (≤ 2 days 
ago). Neither the P. regilla nor the egg mass had been present in 
the pond 7 days earlier. Examination of the P. regilla revealed it 
to be completely intact, with no damage to the skin or organs 
suggestive of injury. No external symptoms of infection (e.g., 
edema, erythema, fungal growth) were observed. A small amount 
of fluid was present in the lungs, but as the P. regilla was in water, 
this was not conclusive. The overall condition and appearance of 
the P. regilla suggested death by drowning.

Further investigation of the pond revealed a number of other 
P. regilla stuck inside R. aurora egg masses. All were in similar 
condition: intact, with no trauma or damage to the skin or 
body surface. One P. regilla exhibited minor erythema on the 
ventral surface, but otherwise appeared completely uninjured. 
All P. regilla were firmly embedded in the center of an R. aurora 
egg mass, and most were facing upward. Their limbs were in a 
relaxed position: not folded against the body, and not completely 
outstretched. I did not attempt to count the total number of P. 
regilla inside egg masses. Instead, I selected a sample of nine 
embedded P. regilla (5 males and 4 females) and observed them 
continuously over the next two weeks. Selected P. regilla appeared 
to be freshly (< 2 days) dead (as evidenced by clear eyes, brightly 
colored skin, etc.). All were examined in situ—without removal 
from the surrounding R. aurora egg mass—then left in place 
and observed continuously (at 1–2 day intervals) over the next 
several weeks (Fig. 1).

When first found, each embedded P. regilla was located in the 
center of a R. aurora egg mass. As the jelly of the R. aurora egg 
masses aged and softened, the entrapped P. regilla began to sink 
toward the bottom of the mass. Eventually, the P. regilla carcasses 
fell out of the dissolving R. aurora egg masses and sank to the 
pond bottom, where they were quickly covered with a layer of 
fungal hyphae. In one of the nine cases, the entrapped P. regilla 
bloated and floated up out of the R. aurora egg mass as the jelly 
deteriorated. The entire process, from entrapment to falling out 
of the egg mass, took ≥10 days under the conditions present at 
that time (water temperatures of 3.9–10°C). The exact amount 
of time required for each P. regilla to fall out varied slightly as a 
result of the condition and position of the surrounding R. aurora 
egg mass. The end result in eight of the nine cases was an intact, 
fungus-covered P. regilla carcass resting on the bottom of the 
pond.

As to how the P. regilla got into the egg masses in the first place, 
several points are worth considering. First, it is extremely unlikely 
that the R. aurora eggs were laid around live P. regilla. Second, for 
R. aurora to have laid eggs around dead P. regilla would require 
the existence of many dead P. regilla to be suspended in the water 
column, and I saw no evidence of this. Third, I have often seen 
predatory birds (egrets, herons) at this pond dropping frogs after 
catching them. However, experimentation revealed that a dead P. 
regilla did not have sufficient mass to penetrate the jelly of an R. 
aurora egg mass, even if dropped from a position >1 m above the 
mass. Therefore, I hypothesized that the most likely explanation, 
as suggested by the condition and position of these individuals, 

is that they swam into the egg jelly, possibly while returning to 
the surface after a dive, and got stuck. Unable to get purchase 
on the slippery egg jelly, they could not free themselves, and 
drowned. The high density of R. aurora egg masses in this area 
(≥10 per m2) makes this type of contact likely.

Following these observations, I continued to find P. regilla 
in R. aurora egg masses at this pond each year. Finally, in 2018, 
I made an observation which supported my hypothesis of 
entrapment. At 1530 h on 12 March 2018, I noticed an adult P. 
regilla struggling inside the liquefying jelly of an R. aurora egg 
mass. The P. regilla appeared to have pushed its way into the 
mass either during a dive or during a return to the surface. As I 
watched, the P. regilla’s struggles grew progressively weaker, and 
it would have died had I not removed it from the egg jelly.

Despite the apparently unusual nature of this phenomenon, 
it probably occurs in other ranid species which lay globular egg 
masses (“clumps,” sensu Altig and McDiarmid 2007. Herpetol. 
Monogr. 21:1–32). Indeed, the situation at this pond is not 
unique: I have observed P. regilla stuck inside R. aurora egg 
masses at other ponds on several occasions. 

It is important to note the number of dead, intact P. regilla 
resting on the pond bottom, with no apparent injury, which were 
coated with thick growths of water mold (Oomycota). Although 
I made no attempt to identify this particular water mold, I 
observed it growing on frogs killed by other means (e.g., stabbed 
by herons and dropped) and left in the pond. The surfaces of 
these dead frogs were completely covered with hyphae within 
2–3 days of death, although I never observed hyphae growing on 
either live frogs or eggs. In a similar scenario, and depending on 
the age of the egg jelly, this type of entrapment has the potential 
to leave behind a series of intact dead frogs in a given wetland. 
Consequently, someone who has not observed the sequence 
of events may well interpret the presence of dead, intact frogs 
covered with fungus as evidence of mortality induced by 
a pathogen (i.e., an oomycete). Indeed, a great diversity of 

Fig. 1. Dead Pseudacris regilla from Oregon, USA: 1) trapped in an 
egg mass of Rana aurora; 2) as egg jelly softens, the P. regilla starts to 
sink farther into the mass; 3) egg jelly continues to age and liquefy; P. 
regilla has almost fallen out of mass; 4) P. regilla has fallen out of dis-
solving egg mass and landed on pond bottom. Fungal hyphae growth 
occurred ≤ 48 h after P. regilla fell out of egg mass.
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oomycetes occur in freshwater wetlands (Chul-Park et al. 1978. 
Proc. Oklahoma Acad. Sci. 58:48–53; Wurzbacher et al. 2010. Aquat. 
Microb. Ecol. 59:125–149; Wurzbacher et al. 2011. In Grillo and 
Venora [eds.], The Dynamical Processes of Biodiversity, pp. 227–
258. IntechOpen Books, Rijeka, Croatia; Ault et al. 2012. Dis. Aquat. 
Org. 99:127–137). However, very few of these oomycetes have been 
demonstrated to be actually pathogenic to amphibians, especially 
under actual field conditions; almost all documented mortality 
has been induced in laboratory settings (e.g., Romansic et al. 
2009. Dis. Aquat. Org. 83:187–189; Ruthig 2009. Dis. Aquat. Org. 
84:173–178), and field studies to date typically omit examination 
of other factors (either biotic or abiotic) which may contribute to 
pathogenicity or perceived pathogenicity of oomycete organisms 
(e.g., Ault et al. 2012, op. cit.). The observations reported here 
suggest that caution should be exercised when speculating about 
the cause of amphibian mortality events.

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

PSEUDOPHRYNE CORROBOREE (Southern Corroboree Frog). 
PREDATION. Pseudophryne corroboree is a small, terrestrial myo-
batrachid toadlet endemic to Kosciuszko National Park in south-
eastern Australia. The species is critically endangered, primarily 
due to drastic declines associated with infection by the amphib-
ian chytrid fungus (Batrachochytrium dendrobatidis). It is now 
dependent on conservation intervention, including the establish-
ment of an ex-situ insurance population, a translocation program, 
and the introduction of populations into disease-free enclosures 
within their historic range. 

The species has striking yellow and black longitudinal stripes 
on its dorsal surface and yellow and white blotches over a black 
background on its ventral surface. This aposematic coloration is 
thought to reflect the toxicity of the alkaloids in the skin of this 
species, including both pumiliotoxins and pseudophrynamines 
(Daly et al. 1990. J. Nat. Prod. 53:407–421). A previous record 
of the closely related P. pengilleyi (Northern Corroboree Frog) 
being eaten by a captive colubrid snake Tropidonophis mairii 
(Keelback) resulted in the rapid death of the snake in less than 
2 min (Harlow, pers. comm.). Similarly, a captive Pseudechis 
porphyriacus (Red-bellied Black Snake) promptly died after 
feeding on a Pseudophryne australis (Red-crowned Toadlet; Wells 
2001. Hawkes. Herp. 23:2–18).

At 1030 h on 17 March 2019, while undertaking a survey of 
translocated P. corroboree in field enclosures within Kosciuszko 
National Park, New South Wales, Australia (precise location 
withheld due to conservation concerns), a juvenile elapid snake 
Austrelaps ramsayi (Highlands Copperhead) was detected under 
a timber shelter object after attaining access to the enclosure. 
The snake had a distinct lump within its body indicating it had 
consumed a recent meal. Upon gentle palpation, the snake 
regurgitated a recently eaten P. corroboree (Fig. 1). The head of the 
frog was partially digested, though the body was intact, indicating 
the P. corroboree had been consumed at least the day before this 
observation. The A. ramsayi measured 20.4 cm total length (16.2 
cm SVL) and weighed 4.99 g after the food item was removed. 
The snake displayed normal behavior, giving no indication it was 
unwell, and was released immediately after.

The P. corroboree was a five-year old male frog that was last 
caught three months earlier (25.7 mm SVL, 1.71 g). The frog had 
been produced in the breeding program at Taronga Zoo and 
metamorphosed in December 2013. It was reared at the zoo, on a 
diet primarily of juvenile Acheta domestica (House Crickets) until 
it was released on 15 March 2015. Thus, the frog was present in the 
enclosure for two years prior to being consumed.

This observation represents the first instance of a vertebrate 
successfully predating on P. corroboree, and potentially any Psedu-
ophryne species. There are various explanations that could impact 
on the significance of this observation. Firstly, it is possible that A. 
ramsayi is able to tolerate the toxins of P. corroboree and represents 
a natural predator. Although there are no demonstrated cases of 
dietary evolution to consuming frog toxins in Australia, a variety of 
snake species have been observed to predate on poison frogs from 
the family Dendrobatidae in Central and South America (Santos 
and Cannatella 2011. Proc. Natl. Acad. Sci. USA 108:6175–6180). 
Secondly, although the frog had been consumed sometime ear-
lier, it is possible that if left alone, the snake may have eventually 
become ill from the toxins. Thirdly, it is possible that the toxins 
contained in the skin of the P. corroboree did not represent natu-
ral levels of wild animals due to its time in captivity. Smith et al. 
(2002. J. Nat. Prod. 65:439–447) found that captive Pseudophryne 
semimarmorata (Southern Broodfrog) lacked pumiliotoxins but 
compensated with higher levels of biosynthesized pseudophry-
namines. However, once pumiliotoxins were entered into their 
diet, they began to sequester these alkaloids in their skin. After 
two years feeding on a natural diet post-release, the composition 
of alkaloids in the skin of the consumed P. corroboree is not known.

MICHAEL S. McFADDEN (e-mail: mmcfadden@zoo.nsw.gov.au) and 
NICHOLAS DE VOS, Herpetofauna Department, Taronga Conservation 
Society Australia, Mosman, New South Wales, 2088 Australia; DAVID A. 
HUNTER, Ecosystems and Threatened Species, Office of Environment and 
Heritage, Albury, New South Wales, 2640 Australia.

RANA PRETIOSA (Oregon Spotted Frog). FREEZE MORTALITY. 
Rana pretiosa is an aquatic ranid whose range includes higher 
elevations of central Oregon, USA. There is limited information 
regarding overwintering behavior and few reports of natural mor-
tality are available (Lannoo 2005. Amphibian Declines: The Con-
servation Status of United States Species. University of California 
Press, Berkeley, California. 1094 pp.). Here, I report an unusual 
case of freeze mortality of R. pretiosa found on the surface of an 
ice-covered pond on 6 January 2003 at Lake Aspen, a large perma-
nent pond (surface area ca. 2 ha; max. depth >2 m) located in Sun-
river, Deschutes County, Oregon, USA (45.88417°N, 121.43751°W; 
WGS 84; 1269 m elev.). Originally created by excavation in the early 

Fig. 1. Pseudophryne corroboree predated by Austrelaps ramsayi in 
Kosciuszko National Park, New South Wales, Australia.
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1970s, Lake Aspen subsequently developed an aquatic vegetation 
community and was colonized by R. pretiosa, which uses the pond 
for multiple parts of their seasonal cycle, including overwintering. 
Water level in Lake Aspen is weir-controlled and normally remains 
fairly constant during the winter.

While walking across the frozen surface of Lake Aspen to check 
funnel traps under the ice, I found an adult R. pretiosa frozen in 
the ice surface. A search of the immediate area revealed five more 
adult R. pretiosa, all similarly frozen at the ice surface. Because I 
had been following this same route regularly most weekdays, I 
concluded that these six R. pretiosa had become trapped on the 
ice sometime between my previous visit on 3 January and 6 Janu-
ary. The observations below led to the conclusion that a rare set of 
circumstances contributed to this unusual mortality event. All of 
the frozen frogs were located in the southeast corner of the pond, 
within 10 m of the shore. This is an area where a perched water 
table results in water seepage into the pond along the shoreline. 
Both the use of funnel traps placed under the ice and radio telem-
etry had shown showed that R. pretiosa overwintered in this por-
tion of Lake Aspen. 

After finding the frozen frogs, I noticed a strip of ice about 2 m 
wide along the shoreline was tilted at the angle of the underlying 
ground, suggesting that the water level in the lake had dropped 
recently. A subsequent check of the weir controlling water level in 
the pond revealed that North American Beavers (Castor canaden-
sis) had chewed a 12-cm-deep notch (20 cm wide) in the top 
board of the structure, allowing the water level in the lake to drop 
abruptly. In places along the shore, previously submerged rocks 
held the tilted ice above the ground, providing an air gap between 
the ice and the ground where frogs along the edge of the pond 
could gain access to the exposed shore. Snow had fallen on the af-
ternoon of 3 January but turned to rain over night, with a 24-h pre-
cipitation total of 1.7 cm of moisture. The temperature the night 
of 3 January remained above freezing, and the high temperatures 
on 4, 5 January reached 5°C with continued intermittent rainfall. 
Although daytime high temperatures continued to be mild, low 
temperatures on 5, 6 January reached -5°C and -9°C, respectively. 
It appears that a sudden drop of water level provided an oppor-
tunity for frogs at the edge of the pond to gain access to open air. 
Temperatures above freezing combined with rain would have pro-
vided further stimulus for frogs to move onto the shore. Some of 
these frogs then failed to find uplifted ice for their return to the 
pond and ended up on top of the ice where they subsequently 
froze when temperatures dropped below 0°C.

JAY BOWERMAN, Bend Science Station, 1500 SW Chandler Ave, Bend, 
Oregon 97702, USA; e-mail: jbowerman@bendbroadband.com.

RHINELLA HORRIBILIS (Mesoamerican Cane Toad). PREDA-
TION. Amphibians have an important role in trophic chains by 
predating on and being predated by a multitude of invertebrate 
and vertebrate species at different developmental stages (Toledo 
et al. 2007. J. Zool. 271:170–177). Rhinella horribilis is a nocturnal 
anuran that inhabits humid, perturbed and open environments, 
and tends to avoid areas with dense vegetation cover. Herein, 
we report the predation of R. horribilis by Paraphrynus azteca 
(Amblypygi: Phrynidae). At 1332 h on 14 May 2018, we observed 
an P. azteca feeding on a juvenile R. horribilis on the wall of the 
structure known as El Laberinto, at the archeological site of Yax-
chilán, Ocosingo Municipality, Chiapas, Mexico (16.90012°N, 
90.96586°W; WGS 84; 134 m elev.) The toad was immobile, held 
by the pedipalps and chelicerae of the amblypygid, which did not 
move when we approached to photograph the interaction. To our 

knowledge this is the first report of R. horribilis being preyed upon 
by an amblypigid.

This work was financed by the project FORDECyT 273646 
Cambio global y sustentabilidad en la cuenca del Usumacinta y 
zona marina de influencia: Bases para la adaptación al cambio 
climático desde la ciencia y la gestión del territorio.

BELKIS DEL CARMEN SÁNCHEZ ÁLVAREZ and PIERRE CHARRUAU, 
Centro del Cambio Global y la Sustentabilidad, A.C., Calle Centenario del In-
stituto Juárez SN, Colonia Reforma, 86080, Villahermosa, Tabasco, México (e-
mail: charruau_pierre@yahoo.fr). 

RHINELLA MARINA (Cane Toad). PREDATION. Predation of an-
uran amphibians by invertebrates is not uncommon and can in-
clude adult and juvenile prey in both aquatic and terrestrial envi-
ronments (Toledo 2005. Herpetol. Rev. 36:395–400; Von May 2019. 
Amphib. Reptile Conser. 13:65–77). Of the invertebrate predators 
of amphibians, spiders are among the most common (Maffei 2010. 
Herpetol. Notes 3:167–170). Wandering spiders (Ctenidae) are well 
known as aggressive generalist predators that include vertebrates 
among their prey. Within the Ctenidae, fishing spiders in the ge-
nus Ancylometes are generally thought to capture prey from the 
water and consume them on land. The fishing spider, A. bogoten-
sis, from the Amazon basin is a generalist predator whose diet in-
cludes a variety of vertebrates including frogs (White 2015. Living 
World, J. Trinidad and Tobago Field Naturalists’ Club 2015:61–62). 
While toads have been described as prey of spiders, it is unclear 
how commonly they are consumed and what species of spiders 
and toads are involved. Here we describe a predation event of a 
spider consuming a toad.

At 2148 h on 24 May 2018, we observed a juvenile Rhinella 
marina (ca. 8 cm SVL), being consumed by an Ancylometes 
bogotensis (ca. 15 cm leg span), on the bank of the Shiripuno 
River, at the Shiripuno Lodge in the lowland Amazon rainforest 
of Ecuador (1.10000°S, 76.73000°W; WGS 84; 250 m elev.). The 
river had been rising over the previous few days and had flooded 
over the riverbank. We first noticed the predation event when the 
struggling toad along the edge of the water caught our attention, 
suggesting that the capture had recently occurred in that same 
location. The adult A. bogotensis clasped the juvenile R. marina by 
the head using its pedipalps and inserted its chelicerae through 
the top of the head and into one of the toad’s eyes. Bufadienolides 
toxins were visibly excreted from the parotoid glands of the 
toad at 2153 h. As the spider was above the toad for most of the 
encounter, the secretions did not end up on, or ingested by, the 
spider, and thus did not appear to have any effect on the spider. 
The toad struggled and attempted to escape the spider until 2211 
h, when it ceased movement. After the apparent death of the toad, 
the spider proceeded to consume it. The toad appeared to deflate 
as the spider fed on it. The spider excreted waste twice during 
the feeding, first at 2236 h and again, at 2245 h. The spider finally 
finished feeding at ca. 2253 h, which is when the spider removed 
its chelicerae from the toad. The spider still had the toad in its grip 
when the observation ended at 2301 h. We looked for the spider 
and the toad’s body the following morning but were unable to 
locate either. We assume the spider survived consumption of the 
toad. Predation of anuran prey by spiders of the family Ctenidae 
is not uncommon (Von May 2019, op. cit.), but to our knowledge, 
this is the first record of A. bogotensis consuming R. marina but the 
sequence of events is similar to a previously described predation 
event of this same spider species on a different toad species 
(White 2015, op. cit.).
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SMILISCA BAUDINII (Mexican Treefrog). PREDATION. Amphib-
ians are an important part of trophic chains, being predators of 
a great variety of species, as well as prey to a large group of ani-
mals (Duellman and Trueb 1994. Biology of Amphibians, John 
Hopkins University Press, Baltimore, Maryland. 670 pp.). During 
the breeding season, many amphibian species exhibit gregarious 
behavior, becoming potential concentrations of prey for preda-
tors (Duellman and Trueb 1994, op. cit.; Toledo 2005. Herpetol. 
Rev. 36:395–400).

On 31 August 2018, while observing birds in the Paseo Del Rio 
San Antonio, in the city of Córdoba, Veracruz, Mexico (18.90133°N, 
96.93960°W; WGS 84; 880 m elev.), I observed an adult female 
Quiscalus mexicanus (Great-tailed Grackle) among the vegetation 
adjoining the river. The grackle was beating an adult Smilisca 
baudinii against the rocks. The frog inflated its body as a defense 
mechanism. After ca. 2 min the bird left with its prey. During the 
observation, I noticed wounds in the belly of the frog.

Quiscalus mexicanus is an opportunistic species that eats a 
great variety of prey including vertebrates, invertebrates, small 
crustaceans and other marine animals, as well as grains and 
fruits (Gurrola-Hidalgo et al. 2009. Acta Zool. Mex. 25:427–430). 
Herpetofauna reported in this bird’s diet includes anuran tadpoles 
(Ideker 1976. Texas J. of Science 27:244–245), sea turtle neonates 
(Lepidochelys olivacea; Cabrera 1998. Rev. Biol. Trop. 46:845–846), 
and the lizards Aspidoscelis sonorae (Jennings 1984. Southwestern 
Nat. 29:514), Sceloporus occidentalis (Mahrdt and Barber 1999. 
Herpetol. Rev. 30: 42), Anolis sagrei (Platt et al. 1999. Brit. Herp. 
Soc. Bull. 66:1–13), Hemidactylus frenatus (Sánchez-Soto 2015. 
Zeledonia 19:2), Sceloporus melanorhinus and Iguana iguana 
(Cupul-Magaña 2018. Huitzil, Rev. Mex. Ornitol. 19:96–99). To my 
knowledge, this is the first case of predation of S. baudinii by Q. 
mexicanus.

VÍCTOR VÁSQUEZ-CRUZ, PIMVS Herpetario Palancoatl, Avenida 19 
número 5525, Colonia Nueva Esperanza, C.P. 94540, Córdoba, Veracruz, Mex-
ico; e-mail: victorbiolvc@gmail.com.

TESTUDINES — TURTLES

ACANTHOCHELYS MACROCEPHALA (Big-headed Pantanal 
Swamp Turtle). POPULATION and MOVEMENT. Acanthochelys 
macrocephala is a medium-sized freshwater turtle that has been 
recorded in Brazil, Bolivia, and Paraguay, extending its distribu-
tion to the Upper Paraguay River Basin (Rhodin et al. 2009. Che-
lonian Res. Monogr. 5:040.1–040.8). It inhabits marshes, wetlands, 
brackish or salty lagoons, and natural or artificial shallow lakes 
(Mauro et al. 2004. Herpetol. Rev. 35:263; Vinke and Vinke 2008. 
Schildkröten im Fokus 5:22–31; Rhodin et al. 2009, op. cit.). Little is 
known of the biology of this chelonian due to its secretive nature 
and a habitat that is inhospitable, seasonally flooded, and diffi-
cult to access. Locating and capturing individuals of this species is 
challenging during both the wet and the dry seasons, leading to a 
lack of information on aestivation sites.

In the beginning of the dry season in 2010 (24 March–25 May), 
we captured ten individuals of Acanthochelys macrocephala. 
The turtles were captured in pitfall traps used for reptile and 
amphibian surveys around three shallow natural ponds at 
Fazenda Nhumirim (18.98333°S, 56.65000°W), Municipality of 
Corumbá, Mato Grosso do Sul, Brazil. The largest pond (794 m 
diameter) was permanent, while the other two were temporary 
(617 and 415 m diameter, respectively). Pitfalls consisted of 
plastic buckets (capacity 100 L) buried in sandy soil, with their 
openings connected by a plastic drift fence. They were installed 
in lines (four buckets on a line, four lines per lakes, totaling 
16 buckets per pond), nearly 100 m away from the margins of 
the ponds, to detect animals entering or leaving these ponds. 
Sampling occurred continuously for 62 d (total sampling effort: 
48 bucket/day, 71,424 hours/bucket). Six out of the ten turtles 
were males and the remaining four were females. Measurements 
for males, presented as mean ± 1 SD (range), is as follows: 
carapace length = 248 ± 2.95 mm (193–283 mm), maximum 
carapace width = 202 ± 3.57 mm (150–243 mm), maximum 
plastron length = 193 ± 1.97 mm (168–213 mm), maximum 
plastron width = 121 ± 2.62 mm (94–113 mm), weight = 1.71 ± 
0.33 kg [1.09–2.20 kg]. Measurements for females, presented as 
mean ± 1 SD (range), is as follows: carapace length = 261 ± 2.47 
mm (221–293 mm), maximum carapace width = 210 ± 2.25 mm 
(182–234 mm), maximum plastron length = 206 ± 0.97 mm (190–
222 mm), maximum plastron width = 162 ± 1.97 mm (134–202 
mm), weight = 1.81 ± 0.38 kg (1.35–2.30  kg). The sex ratio did 
not differ from 1F:1M (x2 = 0.4, df = 1, p = 0.52). Five males and 
two females were captured when trying to leave the temporary 
lakes; one female was entering a temporary lake, and the other 
two turtles were encountered opportunistically, out of water. 
The direction of travel was determined by the side in which the 
animals fell in the buckets, as these were alternated (outside/
inside) along the plastic drift fence.

The beginning of the dry season, when water in the flooded 
grasslands is diminishing and the remaining ponds begin to 
disconnect from one another, seems to be a good time for locating 
and capturing A. macrocephala in the Pantanal. Reproduction 
of the species in Brazil is reported to occur between April and 
May (Rhodin et al. 2009, op. cit.), a time when most individuals 
probably seek suitable habitats to stay in during the dry period 
and/or in which to reproduce. The population reported here 
corresponds to the largest sample of this species recorded until 
now from a single locality at a given time. However, considering 
the large sampling effort and relatively low capture rate, we 
suggest that a combination of pitfalls (in terrestrial habitats) and 
hoop traps (in aquatic habitats) could enhance the catchability 
of individual turtles. Such efforts are particularly important 
because A. macrocephala is considered as Data Deficient (DD) 
in Brazil (ICMBio 2018. Livro Vermelho da Fauna Brasileira 
Ameaçada de Extinção: Volume IV – Répteis. ICMBio, Brasília, 
DF. 252 pp.), as well as globally Near Threatened (NT) by the 
IUCN (Rhodin et al. 2018. Acanthochelys macrocephala [errata 
version published in 2019]. The IUCN Red List of Threatened 
Species 2018:e.T97259978A144765482).

ELIZÂNGELA SILVA BRITO, Programa de Capacitação Institucional, 
Museu Paraense Emílio Goeldi /Instituto Nacional de Pesquisas do Pan-
tanal, Avenida Fernando Correa da Costa 2367, 78060-900, Cuiabá, Mato 
Grosso, Brazil (e-mail: eliz.chelidae@gmail.com); ERIKA ALESSANDRA 
SANTOS RODRIGUES Postgraduate Program in Ecologia e Conservação 
da Biodiversidade, Universidade Federal de Mato Grosso, Avenida Fernan-
do Correa da Costa 2367, 78060-900, Cuiabá, Mato Grosso, Brazil (e-mail: 
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Laboratório de Vida Selvagem, Rua 21 de Setembro 1880, 79230-900, Co-
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APALONE FEROX (Florida Softshell Turtle). NESTING BEHAV-
IOR. Aquatic turtles generally minimize time spent on land, 
typically leaving the water only to nest or to move between 
wetlands. Although some mud turtles (Kinosternon) may bury 
themselves during nesting and remain there for weeks (Iverson 
1990. Can. J. Zool. 68:230–233; Burke et al. 1994. Amer. Midl. Nat. 
131:190–195), most turtles complete the nesting process within 
hours, and softshell turtles (Apalone) can complete nesting in 
as a little as 27 min in a sandy substrate (Breckenridge 1960. 
Herpetologica 16:284–285). However, two species of softshells 
(Apalone mutica and A. spinifera) are known to bury themselves 
during their nesting forays; although the behavior has not been 
observed directly, Plummer and Doody (2010. IRCF Rept. Am-
phib. 17:79–81) compiled records of the behavior based on tracks 
in the sand whereby nesting turtles appeared to plow under the 
sand, leaving what has been termed a “trough”. The tracks disap-
pear indicating that at least some of the turtle’s body is under 
the sand. The reason for the behavior is unknown. Herein, we 
report finding troughs associated with nesting in a third species 
of North American softshell turtle, A. ferox.

At ca. 1830 h on 3 May 2018 we discovered the remains of 
a turtle nest along a ditch at Calusa Nature Preserve, Ft. Myers, 
Florida, USA (26.61663°N, 81.81399°W; WGS 84). The nesting 
area was along a trail with some open canopy and a sandy 
substrate. Eggshells scattered on the surface near an empty nest 
chamber suggested overnight predation by a raccoon, and the 
hard calcareous eggshells confirmed they were laid by A. ferox. 
The nest chamber was along a trough that measured ca. 1.2 m 
long. At ca. 1600 h on 24 April 2019 we discovered three troughs 
associated with nesting along the edge of a pond at Sawgrass 

Lake Park, St. Petersburg, Florida, USA (27.83871°N, 82.66682°W; 
WGS 84). The nesting area was a semi-open raised area with a 
sandy substrate. The troughs, measuring 0.6, 1.0 and 1.5 m long 
(Fig. 1) were along multiple criss-crossing nesting crawls that 
appeared to be from the same individual, based on location and 
size. Although we could not find a nest, the tracks, which were 
clear in the sand, clearly were made by A. ferox.

Our findings confirm that a third species of Apalone can 
engage in trough nesting; an anecdotal report of softshell turtles 
sometimes burying after nesting (Harper 1926. Amer. Speech 
1:406–420) in the Okefinokee Swamp, Georgia, probably referred 
to A. ferox. As with A. mutica and A. spinifera, we did not directly 
observe the burrowing behavior, but distinct plowing formations 
suggested burrowing under the sand. Importantly, most nesting 
forays of A. spinifera and A. mutica did not include troughs, and 
most but not all troughs were associated with a nest (Plummer 
and Doody 2010, op. cit. and references therein). In other words, 
sometimes a nesting turtle would make a trough while searching 
for a nest site but would not always nest. 

Plummer and Doody (2010, op. cit.) reviewed potential 
reasons for the behavior. Nesting softshells may be escaping 
the heat of the direct rays of the sun or the hot surface sand, as 
they tend to nest in the middle of the day during summer, often 
on very hot clear days. Alternatively, nesting turtles may be 
burrowing to hide from predators or disturbance; one A. mutica 
female burrowed in response to human approach (Plummer and 
Doody 2010, op. cit.). Additionally, nesting turtles may burrow to 
better assess temperature or moisture when selecting a nest site. 
Finally, extended hot weather and/or coarse-grained sand can 
create drier conditions, causing the sand to become less friable 
(to cave in on itself); this prevents nesting at higher elevations 
on some nesting beaches in the Pig-nosed Turtle (Carettochelys 
insculpta [Doody et al. 2004. Biol. J. Linn. Soc. 81:1–16]). By 
burrowing under the sand, nesting turtles can more readily 
construct a nest chamber. Making such a “form” has also been 
observed in one individual C. insculpta (S. Doody, pers. comm.) 
and can be thought of as a simpler and more subtle version of 
body-pitting exhibited by marine turtles and Giant Amazon 
River Turtles (Podocnemis expansa; Pritchard and Trebbau 1984. 
Turtles of Venezuela. Society for the Study of Amphibians and 
Reptiles, Oxford, Ohio. 414 pp.; Schauble et al. 2006. Chelonian 
Conserv. Biol. 5:188–195; Vogt 2008. Amazon Turtles. Grafica 
Biblos, Lima, Peru. 104 pp.). Nests associated with a trough were 
deeper than those without troughs (Doody 2002. M.S. Thesis, 
Southeastern Louisiana University, Hammond, Louisiana). Our 
observations of troughs associated with nesting in A. ferox do 
not allow us to choose between these hypotheses, and actually 
observing the behavior would presumably shed light on the 
purpose for this behavior.

J. SEAN DOODY (e-mail: jseandoody@gmail.com) and SEAN SULLI-
VAN, Department of Biological Sciences, University of South Florida – St. 
Petersburg, St. Petersburg, Florida, USA (e-mail: ssullivan6@mail.usf.edu); 
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). 

APALONE SPINIFERA (Spiny Softshell). AGGRESSION and BE-
HAVIOR. Apalone spinifera is a widely distributed, highly aquat-
ic turtle native to North America. This species exhibits extreme 
sexual dimorphism, with the females attaining much greater 
sizes than the males. These turtles have a reputation for a pug-
nacious disposition, toward both researchers and other turtles. 

Fig. 1. Trough associated with nesting crawls of Apalone ferox in Flor-
ida, USA.
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Studies of aggressive behavior of A. s. pallida (Pallid Spiny Softs-
hell) in a laboratory setting revealed that when males were con-
fined with a large female, the female was the primary aggressor 
and indiscriminately bit at the male’s body (Lardie 1965. Herpe-
tologica 20:281–284). Lardie (1965, op. cit.) also concluded that 
the aggressive behavior was unrelated to the mating season, as 
the results did not vary throughout the year. At the time of its 
publication, this was the only report of intraspecific aggression 
within the genus, but further observations detailing damage to 
male posterior carapaces as a result of courtship aggression have 
since been recorded (Plummer 1977. J. Herpetol. 1:90–92). Ad-
ditionally, within the family Trionychidae, bite marks have been 
observed in low frequencies on Rafetus euphraticus (Euphrates 
Softshell Turtle), with the rarity of these occurrences being at-
tributed to lower levels of aggression or lower population densi-
ties (Ghaffari et al. 2014. Chelon. Conserv. Biol. 13:202–215).

Over the course of our 2019 field season, we extensively 
sampled the Tombigbee River drainage of Mississippi, USA, with 
baited 90-cm and 120-cm diameter hoop nets. With 749 trap 
nights, A. spinifera were captured in very high abundances (N 
= 210), with a catch-per-unit-effort (CPUE) of 0.28, accounting 

for 25% of total captures from all sites. When compared to other 
river drainages sampled in Mississippi, A. spinifera from the 
Tombigbee River were caught in higher densities and showed 
increased rates of antagonistic behavior, as represented by bite 
marks. With similar trapping effort from the Pearl River in 2018, 
A. spinifera (N = 43) represented 12.5% of total captures with a 
CPUE of 0.05. In 2017, surveys of the Pascagoula River yielded 
a CPUE of 0.13 with A. spinifera (N = 96) constituting 15% of 
total captures. From the Tombigbee River drainage, 66% of male 
A. spinifera were observed with bite marks, primarily to the 
hindlegs, tail, and posterior carapace, compared to bites present 
on 43% of males from the Pearl River drainage and 42% of males 
from the Pascagoula River drainage. We also had at least four 
separate mortality incidences in the Tombigbee River that could 
be positively attributed to damage inflicted by a larger female 
caught in the hoop nets at the same time as the male (26 May 
2019: 33.34845°N, 88.39587°W [Fig. 1]; 7 June 2019: 33.84008°N, 
88.52774°W [Fig. 2]; 11 June 2019: 33.99645°N, 88.54995°W; 18 
August 2019: 33.54386°N, 88.52339°W; WGS 84). As traps were 
checked daily, these aggressions all occurred within 24 h of being 
confined together in a hoop net. Most injuries on dead males 
were bite marks and scratches, but in one case, the skin had been 

Fig. 1. Posterior carapace of dead male Apalone spinifera caught in 
the Tombigbee River drainage, Mississippi, USA on 26 May 2019 
showing numerous bite marks. 
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Fig. 2. Plastron of dead male A. spinifera caught in the Tombigbee 
River drainage, Mississippi, USA on 7 June 2019 showing scratches 
and bite marks. 
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Fig. 3. Exposed peritoneal cavity of dead male A. spinifera caught in 
the Tombigbee River drainage, Mississippi, USA on 18 August 2019. 
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Fig. 4. Carapace of dead male A. spinifera caught in an oxbow lake 
adjacent to the Pascagoula River, Mississippi, USA on 29 September 
2019. 
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ripped off the neck and hindlimbs, and the peritoneal cavity had 
a puncture wound (Fig. 3). While these aggressions are perhaps 
due to higher population densities or behavioral differences in 
populations, we also observed one male A. spinifera killed by a 
female in an oxbow lake, adjacent to the Pascagoula River, where 
A. spinifera abundance was extremely low (29 September 2019: 
30.80925°N, 88.72982°W; WGS 84 [Fig. 4]).

Aggressive behavior was not restricted to female-male 
interactions, as smaller females also showed evidence of 
harassment by larger females. This occurred less frequently, with 
13% of females from the Tombigbee River drainage showing 
bite marks compared to 20% from the Pearl River drainage and 
8% from the Pascagoula River drainage. Antagonistic behavior 
between females has also been documented in lab settings, 
with the larger females being the primary aggressors (Lardie 
1965, op. cit.). These observations lead us to report the first 
cases of intraspecific mortalities in wild-caught A. spinifera in 
a hoop-net. This research was approved by the University of 
Southern Mississippi IACUC (Protocol #17051106.1), and all 
turtles collected were handled under Mississippi Department of 
Wildlife, Fisheries, and Parks Collection Permit #0408192.

LUCAS HARALSON (e-mail: lucas.haralson@usm.edu) and LUKE 
PEARSON, School of Biological, Environmental, and Earth Sciences, Uni-
versity of Southern Mississippi, 118 College Drive, Hattiesburg, Mississippi 
39406, USA (e-mail: luke.pearson@usm.edu); GABRIELLE BERRY, U.S. 
Geological Survey, 160 N Stephanie St, Henderson, Nevada 89074, USA.

CHELONIA MYDAS (Green Sea Turtle). DEVELOPMENTAL MI-
GRATION. Bermuda is located 960 km ESE of Cape Hatteras, 
North Carolina, USA and serves as benthic developmental habi-
tat for Chelonia mydas (Meylan et al. 2011. B. Am. Mus. Nat. 
Hist. 357:1–70). On 10 August 2012, a 63.4 cm minimum straight 
carapace length (SCL) C. mydas was captured in an entangle-
ment net by the Bermuda Turtle Project at Wreck Hill (32.2783°N, 
64.8859°W; WGS 84). It was the first and only capture of this turtle 
in Bermuda waters. The turtle was tagged on the trailing edge 
of both fore-flippers with titanium tags (MM938, MM939, Stock-
brands Co. Pty Ltd, Osborne Park, Australia) and with a passive 
integrated transponder (PIT) tag (054876012; AVID, Norco, Cali-
fornia, USA); a blood sample and skin biopsy were collected.

On 8 January 2017, Padre Island National Seashore (PAIS) 
biologists recovered MM938, cold-stunned but alive, in the 
Laguna Madre (estuary) in Corpus Christi, Texas, USA, on the 
west shoreline of PAIS (27.3902°N, 97.3454°W; NAD 83). The C. 
mydas was one of 283 turtles found stranded in Texas during a 
cold-stunning event from 7–9 January 2017. Both titanium tags 
and the PIT tag were present in the fore-flippers, identifying 
the turtle as the C. mydas captured in Bermuda on 10 August 
2012. The C. mydas measured 75.8 cm minimum SCL, and thus 
was still immature. The turtle had no injuries, and after 4 d of 
rehabilitation at the Amos Rehabilitation Keep (ARK) in Port 
Aransas, Texas, USA the turtle was released on 11 January 2017 at 
PAIS (27.4235°N, 97.2980°W; NAD 83).

The minimum distance of travel of this developmental 
migration was 3405 km (least-cost path avoiding land from 
Bermuda to PAIS estimated in ArcGIS; ESRI, Redlands, 
California). The turtle increased in minimum SCL from 63.4 to 
75.8 cm between 10 August 2012 and 8 January 2017, representing 
an average growth rate of 2.81 cm/yr.

This tag recovery provides the first evidence of connectivity 
between the C. mydas foraging aggregation in Bermuda and that 
in the coastal lagoons of Texas, in the western Gulf of Mexico. 

Previous satellite tracking, tag returns and nesting events 
involving Bermuda-tagged Green Sea Turtles have shown linkages 
with numerous other areas in the region, with the majority of tag 
returns recorded in Nicaragua and Cuba, and a small number 
of nesting events documented in Mexico (Yucatán) and Costa 
Rica (Meylan et al. 2011, op. cit.; Meylan et al. 2014. Mar. Turt. 
Newsl. 141:15–17), as well as Florida (Bermuda Turtle Project, 
unpublished). Mitogenomic sequencing of the tissue sample 
collected from MM938 revealed the haplotype to be CM-A1.1.1 
which occurs in ca. 70% of the C. mydas foraging aggregations in 
south Texas (Shamblin et al. 2017. J. Exp. Mar. Biol. Ecol. 488:111–
120) and is represented in the nesting populations of the Western 
Bay of Campeche (Tamaulipas /Veracruz; Shamblin et al. 2018. 
Mar. Ecol. Prog. Ser. 601:215–226). Further mitogenomic analysis 
would reveal the extent to which Bermuda provides habitat for 
this newly proposed management unit.

ANNE MEYLAN (e-mail: anne.meylan@myfwc.com) and ROBERT F. 
HARDY, Florida Fish and Wildlife Conservation Commission, Fish and Wild-
life Research Institute, 100 8th Avenue SE, St. Petersburg, Florida 33701, 
USA (e-mail: robert.hardy@myfwc.com); PETER A. MEYLAN, Eckerd Col-
lege, 4200 54th Avenue South, St. Petersburg, Florida 33711, USA (e-mail: 
meylanpa@eckerd.edu); JENNIFER GRAY, Bermuda Zoological Society, 40 
North Shore Road, Flatts Village, Bermuda (e-mail: jmermaidgray@gmail.
com); BRIAN M. SHAMBLIN, Daniel B. Warnell School of Forestry and Nat-
ural Resources, University of Georgia, 180 E Green Street, Athens, Georgia 
30602, USA (e-mail: brianshm@uga.edu); HILARY R. FRANDSEN (e-mail: 
hilary_frandsen@nps.gov) and DONNA J. SHAVER, Padre Island National 
Seashore, 20300 Park Road 22, Corpus Christi, Texas 78418, USA (e-mail: 
donna_shaver@nps.gov).

CHELYDRA SERPENTINA (Snapping Turtle). DIET. Snapping 
Turtles are opportunistic omnivores exhibiting a generalist diet 
that includes, depending on geographic locale, macrophytes, 
duckweed, and filamentous algae, invertebrates (aquatic in-
sects, crayfish, snails, leeches), and vertebrates (fishes, am-
phibians, turtles, snakes, birds, and small mammals, including 
carrion; Ernst and Barbour 1989. Turtles of the World. Smithso-
nian Institution Press, Washington, D.C. 313 pp.). In one of the 
largest studies on the diet of C. serpentina, Lagler (1943. Amer. 
Midl. Nat. 29:257–312) examined 173 stomachs and 261 colons 

Fig. 1. Acorns removed from the gastrointestinal tract of a Chelydra 
serpentina from Oklahoma, USA. Scale bar is mm.
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of specimens from Michigan and reported aquatic vegetation in 
many, as well as a variety of fishes. A smaller sample of C. ser-
pentina was examined by Pell (1940. Copeia 1940:131) who re-
ported plants and animals to be about equally represented in the 
stomach contents of 18 specimens from Massachusetts and New 
York. Here, I report the first instance of a C. serpentina feeding on 
hardwood tree fruit.

On 1 October 2019, an adult male C. serpentina (260 mm 
CL) was collected by baited hoop net from a private pond off 
county road E1980 in the vicinity of Fort Towson, Choctaw 
County, Oklahoma, USA (34.14238°N, 95.34402°W; WGS 84). 
It was taken to the laboratory, overdosed with a concentrated 
sodium pentobarbital solution, and an electric saw was used 
to remove the plastron to expose the gastrointestinal organs. 
The contents were placed in Petri dishes and examined under a 
stereomicroscope. Miscellaneous fish bones were observed but, 
surprisingly, numerous partial and whole acorns (Quercus sp., 
Fig. 1) were found throughout the tract, primarily in the rectum. 
Interestingly, acorns are rich in nutrients and contain large 
amounts of carbohydrates, lipids, and protein as well as calcium, 
niacin, phosphorus, and potassium (FoodData Central; https://
fdc.nal.usda.gov/index.html). A photo of the C. serpentina was 
deposited into the Arkansas State University Museum of Zoology 
(ASUMZ 34071). To my knowledge, this is the first report of a 
Snapping Turtle feeding on acorns.

I thank S. E. Trauth (ASUMZ) for literature and expert 
curatorial assistance and K. Schaffer (EOSC-Idabel, OK) for 
donating the turtle. Specimen collected under a Scientific 
Collecting Permit issued to CTM by the Oklahoma Department 
of Wildlife Conservation.

CHRIS T. McALLISTER, Science and Mathematics Division, Eastern 
Oklahoma State College, Idabel, Oklahoma 74745, USA; e-mail: cmcallis-
ter@se.edu.

CHRYSEMYS PICTA (Painted Turtle). ANTHROPOGENIC MOR-
TALITY. Natural habitats are often impacted by humans in many 
ways, and one source of negative anthropogenic impacts is from 
discarded refuse. Discarded plastics or other garbage have been 
shown to cause mortality in marine turtles with most observa-
tions focusing on mortality due to ingestion (see reviews in Bu-
goni et al. 2001. Mar. Poll. Bull. 42:1330–1334; Wilcox et al. 2018. 
Sci. Rep. 8:12536) or entanglement and drowning (reviewed in 
Duncan et al. 2017. Endanger. Spec. Res. 34:431–448). Less is 
known about the impact of discarded plastic and garbage on 
freshwater turtles (Burger and Garber 1995. J. Toxicol. Environ. 
Health 46:483-500; Hartzell. 2019. Herpetol. Rev. 50:556).

Here, we report an incident of mortality in freshwater turtles 
as the result of anthropogenic refuse. On 13 May 2019, we 
retrieved a plastic bag from a restored wetland on the Granville 
Schools Land Lab, Granville, Ohio, USA (40.0889°N, 82.5408°W; 
WGS 84). The plastic bag was a discarded, open, empty de-
icing salt bag containing three dead Painted Turtles (Chrysemys 
picta). Presumably the turtles crawled into the bag and could 
not escape, resulting in the drowning of the turtles. Prolonged 
submergence in Fyke nets has been shown to cause mortality in 
freshwater turtles, including C. picta (Barko et al. 2004. J. Wildl. 
Manage. 68:1145–1150; Larocque et al. 2011. Anim. Conserv. 
15:53–60; Moos and Blackwell 2017. J. Freshw. Ecol. 32:267–
280). To our knowledge, this is the first record of mortality in 
freshwater turtles due to drowning as a result of entrapment and 
drowning associated with discarded plastics. However, Hartzell 
(2019, op. cit.) observed a drowned Chelydra serpentina trapped 

in a discarded tire. These observations emphasize that human 
impacts on freshwater turtle populations can be widespread and 
include litter or improperly discarded refuse. In our case the bag 
likely blew into the wetland from a nearby dumpster.

JAMES A. REDING, BEN LITLE, and CAMERON CROUCH, Granville 
High School, 248 New Burg Road, Granville, Ohio 43023, USA; GEOFFREY 
R. SMITH, Department of Biology, Denison University, Granville, Ohio 
43023, USA (e-mail: smithg@denison.edu).

KINOSTERNON SONORIENSE (Sonora Mud Turtle). PREDA-
TORY BEHAVIOR and DIET. Kinosternon sonoriense has a diet 
consisting largely of benthic invertebrates, but it has been docu-
mented to consume fish, frogs, and reptiles in small numbers, 
and is considered to be an opportunistic omnivore when prey 
items are scarce. Feeding behavior generally involves moving 
and foraging along the bottom of a pond or stream while moving 
its head through the benthic substrate (Hulse 1974. J. Herpetol. 
8:195–199). There are many reports of K. sonoriense presumably 
scavenging, but possibly actively preying upon, a wide variety of 
vertebrates including Rana yavapaiensis (Lowland Leopard Frog 
[reported as R. pipiens, Northern Leopard Frog]; Hulse 1974, op. 
cit.), Bufo punctatus (Red-spotted Toad; Ligon and Stone 2003. 
Herpetol. Rev. 34:241), Elgaria kingii (Arizona Alligator Lizard), 
Sonora semiannulata (Ground Snake; Lovich et al. 2005. South-
west. Nat. 55:135–138), Mimus polyglottos (Mockingbird; Stone 
et al. 2005. Herpetol. Rev. 36:167–168), and Carpodacus mexi-
canus (House Finch; Stanila et al. 2008. Herpetol. Rev. 39:345). 
Stone (2005, op. cit.) observed a K. sonoriense actively preying on 
Thamnophis cyrtopsis (Black-necked Gartersnake). Herein, we 
document K. sonoriense preying on federally threatened Rana 
chiricahuensis (Chiricahua Leopard Frog), report a previously 
undescribed predatory behavior, and discuss potential impacts 
to population dynamics of R. chiricahuensis.

On 15 July 2019, while surveying R. chiricahuensis at an 
earthen stock tank in the Pajarito Mountains, Santa Cruz County, 
Arizona, USA, we observed an adult K. sonoriense consuming a 
juvenile R. chiricahuensis in vegetation just below the surface (Fig. 
1). This is the first time R. chiricahuensis has been documented 
as a prey species for K. sonoriense. We also found that six of the 
24 R. chiricahuensis we captured had moderate to severe bodily 
injuries, including open wounds and scars on the sides of the 

Fig. 1. Kinosternon sonoriense in submerged vegetation just below 
the surface, consuming Rana chiricahuensis in Santa Cruz County, 
Arizona, USA. 
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body (e.g., dead frog with puncture wound consistent with a 
turtle bite), feet, and thighs, as well as missing toes and facial 
injuries (e.g., live frog missing the right side of its upper jaw).

In southeastern Arizona, stock tanks and other bodies of 
water decrease considerably in size during the hot, dry period 
from May to early July. This decrease in habitat size, for two 
largely aquatic species, may allow for higher rates of successful K. 
sonoriense predation attempts and for these events to potentially 
have a greater effect on the local R. chiricahuensis population at 
a given site. During our ca. 2-h survey, we observed >50 adult 
and juvenile K. sonoriense in the stock tank, many of which were 
sitting in submerged vegetation along the shore. Taking into 
consideration the stock tank’s small size during the dry season 
(50 × 35 m; <50% of its mean size outside of the dry season), 
the density of mud turtles was notable. Given that 25% of the 
frogs we captured had survived presumed mud turtle predation 
attempts, and another two were likely killed by mud turtles, 
the site appears to have high predation rates by mud turtles on 
R. chiricahuensis. Based on the location of the turtles, and the 
frog injuries we observed, it appears that K. sonoriense may 
attack frogs as they sit near or along the shoreline. In addition 
to direct predation, injured frogs that escape may have wounds 
to which they succumb later and would likely be consumed by 
scavenging K. sonoriense. Our observations suggest that under 
the appropriate circumstances, e.g., abundant localized prey, K. 
sonoriense might act like a sit-and-wait predator, rather than an 
active searcher as described by Hulse (1974, op. cit.). 

The R. chiricahuensis captured during this survey 
tested positive for Batrachochytrium dendrobatidis (Bd). In 
southeastern Arizona, die-offs from Bd usually occur in juveniles 
and adults in the cooler months (Sredl et al. 2003. Nongame and 
Endangered Wildlife Program Technical Report 208. Arizona 
Game and Fish Department), but tadpoles can persist at a site 
overwinter. Chytridiomycosis from Bd can have the effect of 
creating a uniform age structure in R. chiricahuensis at a site; 
post-metamorphic individuals appear following adult die-
offs in the winter. Given the combination of disease and heavy 
predation at this site, long-term persistence of R. chiricahuensis 
may be difficult. Beyond the scope of this single site, there are 
other stock tanks across southeastern Arizona that sustain high 
densities of mud turtles, particularly when they shrink in size 
during the dry season. The heavy predation that mud turtles may 
have on the local populations of R. chiricahuensis may be wider 
reaching than originally realized, especially when paired with 
negative effects from chytridiomycosis. Without management 
options for mitigating Bd, wildlife managers should consider 
avoiding sites like this with high density of K. sonoriense when 
identifying locations for R. chiricahuensis translocations and 
other recovery work. 

We thank P. A. Stone and T. R. Jones for helpful suggestions on 
the draft of this note.

JENNA R. ZARLINGO, SIANA A. COLLIER, MADELEINE J. L. MARSH 
(e-mail: mmarsh@azgfd.gov), and AUDREY K. OWENS (e-mail: aowens@
azgfd.gov), Terrestrial Wildlife Branch, Arizona Game and Fish Department, 
5000 W. Carefree Hwy, Phoenix, Arizona 85086, USA.

LEPIDOCHELYS KEMPII (Kemp’s Ridley Sea Turtle). LIFE HIS-
TORY. Lepidochelys kempii is listed as a critically endangered 
species and is distributed in the Gulf of Mexico (GoM) and North 
Atlantic Ocean (National Marine Fisheries Service et al. 2011. 
Bi-national Recovery Plan for the Kemp’s Ridley Sea Turtle, Sec-
ond Revision. Silver Spring, Maryland. 177 pp.; https://www.

iucnredlist.org/species/11533/142050590; 30 Oct 2019). Lepido-
chelys kempii nesting primarily occurs along the western GoM 
from Texas, USA to Veracruz, Mexico, but infrequent nesting has 
been documented in other USA locations along the northern 
and eastern GoM, the southeast Atlantic coast, and in New York 
(Shaver 2005. Chelonian Conserv. Biol. 4:846–859; Shaver et al. 
2016. Gulf Mex. Sci. 33:158–178; Rafferty et al. 2019. Herpetol. 
Rev. 50:355). Upon emergence, L. kempii hatchlings from gulf 
coast beaches enter the GoM, disperse offshore, migrate in ocean 
currents for their first few years of life via drifting and oriented-
swimming behaviors, and then recruit to neritic habitats extend-
ing from Texas to Massachusetts, USA (Collard and Ogren 1990. 
Bull. Mar. Sci. 47:233–243; Morreale and Standora 2005. Chelo-
nian Conserv. Biol. 4:872–882; Putman and Mansfield 2016. Cur. 
Biol. 25:1–7). At maturity, female L. kempii return to their natal 
beaches to nest (Lohmann et al. 2013. In Wyneken et al. [eds.], 
The Biology of Sea Turtles Volume III, pp. 59–77. CRC Press, Boca 
Raton, Florida), and 95% of the time L. kempii repeatedly nest on 
the same or nearby beaches (Shaver et al. 2016, op. cit.).

There are relatively few records of tag returns demonstrating 
the connectivity of foraging grounds for immature L. kempii 
in the northeastern GoM and the nesting beaches of adult 
females in the western GoM (National Marine Fisheries Service 
et al. 2011, op. cit.). Herein, we present the first record of a L. 
kempii tagged during an in-water study in western Florida, 
USA and subsequently observed nesting in Texas, USA. To the 
authors’ knowledge, the 25.7-yr recapture interval is the longest 
documented for a L. kempii tagged during an in-water study 
of free-ranging marine turtles and subsequently observed on a 
nesting beach.

On 5 September 1992, a L. kempii measuring 45.5 cm 
standard straight-line carapace length (SSCL, measured from 
the nuchal notch to the posterior margin of the postcentral) was 
captured on Corrigan Reef, ca. 5 km E of the Cedar Keys, Florida, 
USA. The L. kempii was tagged on the trailing edge of both front 
flippers with a Jumbo Roto plastic tag (Dalton, Newark, England) 
and an Inconel metal tag (National Band and Tag Company, 
Newport, Kentucky, USA). A passive integrated transponder 
(PIT) tag (7F7D337879; Biomark, Boise, Idaho, USA) was inserted 
in the left front flipper. In addition to being part of an in-water, 
mark-recapture study (Schmid 1998. Fish. Bull. 96:589–602), the 
L. kempii was also part of a study on marine turtle stress and sex 
hormones (Gregory and Schmid 2001. Gen. Comp. Endocrinol. 
124:66–74), which predicted this turtle to be female based on 
plasma testosterone concentration.

At 1355 h on 26 April 2011, staff from Padre Island National 
Seashore (PAIS) documented a nesting L. kempii near the 58.7 
km beach marker in Kenedy County, Texas, USA. A PIT tag 
(7F7D337879) was present in the left front flipper, which was 
matched to her original tag application in 1992 near the Cedar 
Keys, Florida, USA. The L. kempii measured 64.0 cm SSCL, 
reflecting ca. 18.5 cm SSCL growth in ca. 19 yr. The female was 
observed nesting on six subsequent occasions in 2011 (N = 1), 
2013 (N = 1), 2017 (N = 2), and 2018 (N = 2). Additionally, three 
nests located at PAIS in 2007 (N = 2) and 2013 (N = 1) were linked 
to this female based on genetic analysis of dead embryonic tissue 
samples. The L. kempii was not observed nesting at these three 
sites, but kinship analysis of the genetic data determined that 
the female observed and sampled in 2011 had laid these other 
nests (Frey et al. 2014. Endanger. Species Res. 23:63–71).

The 10 nests were documented along a 61.8-km stretch of 
PAIS during a ca. 11-yr period. The nests had a mean clutch 
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size of 91 eggs (range: 54–110 eggs) and a 90.4% mean hatching 
success. Prior to maturity, the L. kempii was predicted to be 
female, and confirmation of her nesting validates the use of 
plasma testosterone concentrations to predict sex in L. kempii. 
This record of a L. kempii tagged during an in-water study in 
Florida, USA and repeatedly observed nesting in Texas, USA 
provides the longest documented recapture interval (25.7 yr) for 
L. kempii and demonstrates the connectivity of foraging grounds 
in the eastern GoM and nesting beaches in the western GoM.

JEFFREY R. SCHMID, Conservancy of Southwest Florida, 1495 Smith 
Preserve Way, Naples, Florida 34102, USA; HILARY R. FRANDSEN, Padre 
Island National Seashore, 20300 Park Road 22, Corpus Christi, Texas 78418, 
USA; PETER H. DUTTON and AMY FREY, marine Mammal and Turtle Divi-
sion, National Marine Fisheries Service, National Oceanic and Atmospheric 
Administration, 8901 La Jolla Shores Drive, La Jolla, California 92037, USA; 
DONNA J. SHAVER, Padre Island National Seashore, 20300 Park Road 22, 
Corpus Christi, Texas 78418, USA (e-mail: donna_shaver@nps.gov).

LEPIDOCHELYS KEMPII (Kemp’s Ridley Sea Turtle). PREDA-
TION. Large predator attacks on nesting L. kempii adults have 
been observed in Tamaulipas, Mexico (Canis latrans; J. Monta-
ño, pers. comm.), but have not been documented in the United 
States. For other marine turtle species, Canis aureus, C. familiar-
is, C. latrans, Crocodylus acutus, and Panthera onca are known to 
attack and kill nesting females (Marquez-M. 1990. FAO Fisheries 
Synopsis 11:1–81; Peters et al. 1994. Herpetol. Rev. 25:120; Ortiz 
et al. 1997. Chelon. Conserv. Biol. 2:585–587; Drake et al. 2003. 
Chelon. Conserv. Biol. 4:675–678; Alfaro et al. 2016. Int. J. Con-
serv. Sci. 7:101–108; Margaritoulis et al. 2019. Mar. Turt. Newsl. 
158:22–23).

Canis latrans have been reported as the main and most 
efficient predator on L. kempii eggs and hatchlings in Mexico 
(Hildebrand 1963. Ciencia 22:105–112; Pritchard and Marquez 
1973. IUCN Monograph No 2: Marine Turtle Series, 30 pp.; 
Marquez-M. 1994. NOAA Technical Memorandum NMFS-
SEFSC-343. 91 pp.). Anecdotally, C. latrans would arrive in 
packs to the primary L. kempii nesting beach at Rancho Nuevo, 
Mexico during an arribada and consume eggs, but were not 
observed harassing nesting L. kempii (Carr 1967. The Sea Turtle: 
So Excellent a Fishe. University of Texas Press, Austin, Texas. 280 
pp.). Recently, C. latrans abundance has decreased at the main 
L. kempii nesting beach and predator impact is low (Bevan et al. 
2014. Herpetol. Conserv. Biol. 9:563–577). In the United States, 
C. latrans have been documented predating L. kempii nests on 
the Texas coast (National Marine Fisheries Service et al. 2011. Bi-
national Recovery Plan for the Kemp’s Ridley Sea Turtle, Second 
Revision. Silver Spring, Maryland. 177 pp.). Here, we provide 
the first documented evidence of C. latrans predation on, and 
interaction with, nesting L. kempii in Texas, USA.

At 0735 h on 18 May 2011, staff from the National Park 
Service located inbound and outbound L. kempii tracks and an 
abandoned egg chamber near the 49 km beach marker at Padre 
Island National Seashore (PAIS), in Kenedy County, Texas, USA. 
The tracks measured 65 cm in width and were estimated to be less 
than one hour old. Canis latrans tracks were present at the site, 
located parallel to the L. kempii tracks and near the abandoned 
egg chamber. The L. kempii outbound track displayed numerous 
marks indicative of flipper swipes, indicating that the turtle 
was evading a predator. Approximately 2 h later, a L. kempii 
carcass (64.4 cm straight carapace length) was discovered 
6.4 meters south of the abandoned nest site (Fig. 1). A passive 
integrated transponder tag (Biomark, Boise, Idaho, USA) and two 

Inconel metal tags (National Band and Tag Company, Newport, 
Kentucky, USA) were present in the left front and rear flippers, 
which were matched to her original tag application during a 
nesting emergence on 28 April 2011 at 0955 h at PAIS, in Kleberg 
County, Texas.

The carcass had extensive injuries, indicative of those 
inflicted by Canis. Neck injuries were not characteristic of 
shark predation, commonly seen on sea turtle carcasses in 
Texas. Intestines were pulled from the body cavity, and there 
were no remnants of blood on the beach, indicating that the 
extensive injuries occurred in the surf. Necropsy analysis 
indicated damage to the trachea and esophagus. Only 35% 
of the gastrointestinal tract remained in the carcass, and the 
heart was normal, but drained of blood. PAIS staff removed 88 
fertile eggs from the carcass at 0945 h for protective incubation 
in a polystyrene box. Sixty-three eggs hatched (71.6%) and 57 
hatchlings emerged and were successfully released at PAIS after 
a 47-d incubation period. This is the first L. kempii documented 
as killed by C. latrans while nesting in the United States.

At 1209 h on 19 May 2017, NPS staff located a nesting L. 
kempii near the 39 km beach marker, in Kenedy County, Texas, 
USA. A C. latrans was observed lying on top of a foredune near 

Fig. 1. Adult Lepidochelys kempii carcass documented on Padre Is-
land National Seashore, Texas, USA with injuries indicative of a Canis 
latrans attack. 
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the site. After NPS staff marked the nesting site and retreated 
from the L. kempii, the C. latrans approached the female first 
from the anterior, and then from the left (Fig. 2). After a quick 
investigation, the C. latrans returned to the foredune. Staff 
remained at the nesting site until the L. kempii had returned 
to the Gulf of Mexico and the eggs were collected for protective 
incubation. NPS presence likely deterred the C. latrans from 
attacking the female and predating the nest. This is the first 
visual evidence of C. latrans approaching a nesting L. kempii 
female in the United States. 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.

MAUREMYS JAPONICA (Japanese Pond Turtle). INJURY. Hu-
man activities and associated hardware, such as automotive 
traffic, boat propellers, agricultural equipment and bulldoz-
ers, often kill and wound freshwater turtles (Usuda et al. 2012. 
Landsc. Ecol. Eng. 8:9–16; Mitchell 2014. Herpetol. Rev. 45:117; 
Lindeman 2018. Herpetol. Rev. 49:103–104). In Japan, Japanese 
Pond Turtles (Mauremys japonica) inhabit rivers, marshes, and 
ponds, and will use rice paddies and other agricultural situa-
tions during irrigation periods (Yasukawa et al. 2008. Cheloni-
an Res. Monogr. 5:003.1–003.6). Compared to other chelonians, 
M. japonica may be more frequently wounded by agricultural 
equipment (e.g., lawn mowers, rice planting machines) be-
cause of their tendencies to nest, feed, and rest in paddies 
and terrestrial environments where human activity is frequent 
(Haramura et al. 2010. J. Freshw. Ecol. 25:251–259). However, 
no detailed data on wounding of M. japonica by agricultural 
equipment have been published. Herein, I report on an en-
counter with an injured M. japonica that was likely wounded 
by a lawn mower.

On 10 August 2019, at ca. 1230 h, I encountered a basking 
male M. japonica on a riverbank in the upper region of the 
Isumigawa River system, Boso Peninsula, Chiba Prefecture, 
Japan. I captured the turtle and measured its body size and body 
mass (103.79 mm carapace length; 90.89 mm plastron length; 
169 g). The turtle, which was ca. three years old, had many 
injuries on its carapace and plastron. More specifically, the right 
costal and vertebral side of the carapace had been struck, and 
the margin on the right rear portion of the carapace was missing 
(Fig. 1A). Moreover, the right bridge of the turtle’s plastron had 
been deeply cut (Fig. 1B). The evidence suggests that this turtle 
may have been wounded by agricultural equipment such as the 
blade of a lawnmower. Fortunately, the injured turtle was alive 
and swimming actively in the water when I released it.

Although this paper documents the injury of a turtle by 
agricultural equipment, reports documenting the injury or death 
of turtles by such anthropogenic hazards are rare. To clarify the 
impact of agricultural activities on turtle populations, we should 
accumulate further data on injuries and mortality inflicted by 
these activities.

SHAWICHI KAGAYAMA, Department of Biology, Graduate School of 
Science, Toho University, Miyama, Funabashi, Chiba 274–8510, Japan; e-
mail: geoemyda.s@gmail.com.

PSEUDEMYS FLORIDANA PENINSULARIS (Peninsular Coot-
er) and PSEUDEMYS NELSONI (Florida Red-bellied Cooter). 
LONGEVITY. Turtles are among the longest-lived vertebrates 
(Gibbons 1987. Bioscience 37:262–269; Litzgus 2006. Copeia 

Fig. 2. Canis latrans investigating a Lepidochelys kempii nesting on 
Padre Island National Seashore, Texas, USA. 
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Fig. 1. A) Carapace of Mauremys japonica from Chiba Prefecture, Ja-
pan, with strikes on the right costal and vertebral side; B) injury to 
the right bridge of the plastron that had been deeply cut.
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2006:281–288), often making it difficult or impossible to fol-
low an individual from birth until natural death within a single 
human lifetime. Zoo and captive husbandry records have es-
tablished that some chelonian species can live 50–100 years in 
captivity. Examples include >60 years for Geochelone gigantea 
(Aladabra Tortoise), >70 years for Emys obicularis (European 
Pond Turtle), >70 years for  Macrochelys temminckii (Alligator 
Snapping Turtle), and >100 years for Chelonoidis nigra (Galapa-
gos Tortoise; Gibbons 1987, op. cit.). It is commonly believed that 
in the wild some freshwater turtle species can live more than 20–
30 years (Trachemys scripta elegans [Red-eared Slider]; Gibbons 
1987, op. cit.) and occasionally to more than 75 years (Emydoidea 
blandingii [Blanding’s Turtle]; Congdon et al. 2001. Exp. Geron-
tol. 36:813–827). However, there is little long-term, age-specific 
demographic data for many freshwater turtle species from the 
wild, presumably because of the challenges (time commitment, 
effort, and expense) associated with conducting long-term stud-
ies on such long-lived animals. Studies that span 10–20 years are 
rare, and many turtle species live well beyond that time span.

The genus Pseudemys is one of the largest and most 
common groups of freshwater turtles in the United States, 
but there are few long-term studies that could shed light on 
potential or realized natural longevity (Lovich and Ennen 
2013. Amphibia-Reptilia 34:11–23). In particular, maximum 
age ranges for P. f. peninsularis have not been published. The 
closest comparable subspecies Pseudemys f. floridana has a 
few records for captive animals, including an older example 

(Bowler 1977. Longevity of Reptiles and Amphibians in North 
American Collections. Society for the Study of Amphibians and 
Reptiles, Oxford, Ohio, 40 pp.) of 12.5 years (listed as Chrysemys 
floridana). The greatest documented longevity was listed as 44 
years in captivity (Congdon and Gibbons 1989. In Sharitz and 
Gibbons [eds.], Freshwater Wetlands and Wildlife. pp. 583–591. 
U.S. Dept. of Energy Technical Information Center, Oak Ridge, 
Tennessee). In captivity, P. nelsoni has been documented to 
reach an age of ca. 26 years (Snider and Bowler 1992. Longevity 
of Reptiles and Amphibians in North American Collections. 
2nd ed. SSAR Herpetol. Circ. 21, 40 pp.) The life span for both 
species in the wild is unknown (Jackson 2010. In Rhodin et 
al. [eds.], Conservation Biology of Freshwater Turtles and 
Tortoises: A Compilation Project of the IUCN/SSC Tortoise 
and Freshwater Turtle Specialist Group, Vol. 5, pp. 041.1–041.8. 
Chelonian Research Foundation, Lunenburg, Massachusetts).

The North American Freshwater Turtle Research Group, 
sponsored by the Turtle Survival Alliance (TSA-NAFTRG), has 
monitored freshwater turtle populations in Florida spring 
ecosystems since 1999. One study site, Wekiwa Springs State 
Park, Orlando, Florida, USA has been studied twice a year 
(March and July–August) for 20 years. This study site has large 
populations of both Pseudemys floridana peninsularis and P. 
nelsoni. All turtles captured at this site receive two different 
identification marks, including a variation of the shell-notching 
(Cagle 1939. Copeia 1939:170–173) and passive integrated 
transponder (PIT) tags (Buhlmann and Tuberville 1998. Chelon. 

table 1. Pseudemys floridana peninsularis longevity at Wekiwa Springs State Park, Florida.

ID Sex First  Max CL Last Max CL Time span Pit tag
  capture date (mm) recapture date (mm) (years / months)
 

PP 9 F 7 March 2000 293 23 July 2018 349 18 / 4 2953

PP 10 M 7 March 2000 212 31 July 2017 322 17 / 4 3413

PP 13 F 7 March 2000 337 31 July 2017 345 17 / 4 6404

PP 20 F 7 March 2000 346 31 July 2017 347 18 / 4 1742

PP 46 F 9 March 2000 363 26 March 2019 370 19 7007

PP 79 M 7 May 2000 242 26 July 2016 320 16 / 2 2826

PP 132 M 19 May 2000 268 11 August 2014 281 14 / 2 6839

PP 144 F 5 March 2001 351 26 March 2018 357 17 1728

PP 185 M 7 March 2001 276 23 March 2015 291 14 8596

PP 304 M 7 March 2002 283 22 March 2017 307 15 3629

table 2. Pseudemys nelsoni longevity at Wekiwa Springs State Park, Florida.

ID Sex  First Max CL Last Max CL Time span Pit tag
  capture date (mm) recapture date (mm) (years / months)
 

PN 3 F 13 May 2000 250 26 March 2019 294 19 / 10 4795

PN 21 F 8 March 2000 287 13 August 2014 293 14 / 5 485

PN 25 M 8 March 2000 247 11 August 2014 249 14 / 5 6173

PN 27 M 9 March 2000 238 13 August 2014 254 15 / 5 2747

PN 30 M 10 March 2000 244 20 March 2017 268 17 344

PN 75 M 5 March 2001 255 20 March 2017 258 16 9802

PN 98 M 3 March 2002 211 23 July 2018 234 16 / 4 9435

PN 111 F 4 March 2002 245 28 March 2018 295 16 3808

PN 179 F 22 May 2002 306 25 July 2018 310 16 / 4 234

PN 204 F 9 March 2003 262 27 March 2018 309 15 8636
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Conserv. Biol. 3:102–104). Over the past 20 years numerous 
marked turtles from both species have been recaptured after 
evading recapture for 14 or more years (Tables 1 and 2). 

During March 2019, the TSA-NAFTRG conducted its 
twentieth-year anniversary of the Wekiwa Springs State Park 
study that began in March of 1999. During this event several 
large adults of both species of Pseudemys were captured that 
were originally marked 14–20 years prior (Tables 1 and 2). 
No sex bias has been observed in this longevity data, and 
individual males and females of each species show significant 
time between original and last recapture. Of the long-term 
captures depicted in Tables 1 and 2, there are two of particular 
interest. Notably, a large female P. f. peninsularis, marked #46, 
with a PIT tag #985121022557007, was originally captured and 
marked in March of 2000. At that time this turtle had a maximum 
carapace length (max CL) of 363 mm. She was recaptured March 
2019 and was 370 mm max CL. This turtle only grew 7 mm in 
a span of 19 years. Pseudemys f. floridana females are known 
to become reproductive at 240 mm at ca. 5–7 years (Thomas 
and Jansen 2006. In Meylan [ed.], Biology and Conservation of 
Florida Turtles, pp. 338–347. Chelonian Research Foundation, 
Lunenburg, Massachusetts). Therefore, a very conservative age 
estimate for this turtle is 24 years. However, because of her size 
at first capture and slow growth over 19 years, this individual is 
likely much older.

The second notable capture was a large female P. nelsoni, 
marked #3 with PIT tag #982121022564795, originally captured 
in May 1999 and recaptured in March 2018 and March 2019. This 
individual had a max CL of 250 mm at initial capture and upon 
subsequent recaptures had a max CL of 294 mm. This individual 
grew 44 mm over the subsequent 20 years. This female was 
likely at or near sexual maturity at the time of original capture. 
It has been observed by Jackson (2010, op. cit.) that females of 
the species in northern peninsular Florida reached maturity 
at 275–290 mm CL. In contrast, Thomas and Jansen (2006, op. 
cit.) suggest that the species can become mature at 220 mm CL, 
and Bancroft et al. (1983. The Herpetofauna of Lake Conway: 
Species Accounts. Misc. Paper A-82-5. Army Engineer Waterways 
Experimental Station, Vicksburg, Mississippi. 354 pp.) suggested 
that P. nelsoni females mature at 7–8 years of age. However, 
Jackson (2006, op. cit.) suggests that this is an underestimate 
and that the species could live for 30 years, citing a personal 
case of a hatchling male kept from 1976 for 30 years. Therefore, 
a conservative age estimate for this turtle is 27 years at the time 
of recapture.

Determining the lifespans of aquatic freshwater turtle 
species is difficult, and few studies have extended over a long 
enough time span to follow individual turtles from hatching 
until natural death. Through continued long-term monitoring, 
we hope to this present study will allow us to track longevity, as 
well as other life history characteristics, of these species from 
this Florida system.

ERIC MUNSCHER, SWCA Environmental Consultants, Natural Re-
source Department, Houston, Texas 77040, USA and Turtle Survival Alliance 
- North American Freshwater Turtle Research Group, Charleston, South 
Carolina, 29407, USA (e-mail: emuncher@swca.com); KATRINA CAMP-
BELL, Huxley College of Environment, Port Angeles, Washington 98225, 
USA (e-mail: katcamp503@gmail.com); J. BRIAN HAUGE, Peninsula Col-
lege, Port Angeles, Washington 98362, USA (e-mail: biologybrian@gmail.
com); TABITHA HOOTMAN, Department of Biology & Marine Science, 
Jacksonville University, Jacksonville, Florida 32211, USA (e-mail: thootma@
jacksonville.edu); WAYNE OSBORNE, Pine Ridge Highschool, Deltona, 

Florida 32738, USA (e-mail: wosborn@turtlesurvival.org); BRIAN P. BUT-
TERFIELD, Freed-Hardeman University, Henderson, Tennessee 38340, USA 
(e-mail: bbutterfield@fhu.edu); ANDREW WALDE, Turtle Survival Alliance 
- North American Freshwater Turtle Research Group, Charleston, South 
Carolina, 29407, USA (e-mail: awalde@turtlesurvival.org).

PSEUDEMYS GORZUGI (Rio Grande Cooter). DIET. Pseudemys 
gorzugi is a fairly large aquatic emydid and the westernmost spe-
cies of its genus, found in southwestern Texas, southeastern New 
Mexico and northeastern Mexico (Ernst and Lovich 2009. Turtles 
of the United States and Canada. Second Edition. The Johns Hop-
kins University Press, Baltimore, Maryland. xii + 827 pp.). Pseud-
emys sp. are known to be primarily herbivorous, feeding on a vari-
ety of aquatic plants (Ernst and Lovich 2009, op. cit.). Studies have 
revealed that Pseudemys turtles also consume animal foods such 
as snails, crayfish, and insects, but fish are rarely reported as prey 
items (Ernst and Lovich 2009, op. cit.). The only in-depth study on 
P. gorzugi diet was done using fecal sample analyses (Letter et al. 
2019. J. Herpetol. 53:204–208). The study revealed that although 
the species mainly feeds on aquatic vegetation, P. gorzugi are, to 
varying degrees, opportunistic omnivores, consuming a variety of 
animal matter, particularly arthropods. Here, we report the first 
suggestive evidence of P. gorzugi preying on a fish.

In summer 2019, we surveyed P. gorzugi using traditional hoop 
net traps on the Black River in Eddy County, New Mexico, USA. 
On 16 June 2019, we captured a female P. gorzugi (13.4 cm SCL, 
12.4 cm PL) along with a partially consumed Lepomis cyanellus 
(Green Sunfish). Due to the elliptically shaped mouth of the 
trap as well as relatively small mesh size (2.54 cm), it is unlikely 
that the fish was eaten outside of the trap and then accidentally 
floated into the trap. In addition, there were no other animals in 
the trap and the escape of other potential predators out of the 
trap seems unlikely (Mali et al. 2013. Herpetol. Rev. 44:40–42). 
Throughout our surveys, we found many species of fish such 
as Cyprinus carpio (Common Carp), Carpiodes carpio (River 
Carp Sucker), Ictalurus punctatus (Channel Catfish), Lepomis 
macrochirus (Bluegill), and L. cyanellus in the traps with turtles. 
This is the first time we found a half-eaten fish with a P. gorzugi 
in the trap. Letter et al. (2019, op. cit.) reported a fish vertebra 
in only one fecal sample of P. gorzugi, also a female. Although 
probably uncommon, our observation supports opportunistic 
fish consumption by P. gorzugi.

This study was approved by the Bureau of Land Management, 
New Mexico Department of Game and Fish (NMDGF; 
Authorization #3621), and Eastern New Mexico University IACUC 
(Permit No. 2019-0226-01A1). The research was supported by the 
NMDGF and US Fish and Wildlife Service.

LARAMIE B. MAHAN (e-mail: laramie.mahan@enmu.edu), THANCHI-
RA SURIYAMONGKOL (e-mail: thanchira.suriyamongkol@enmu.edu), 
and IVANA MALI, Eastern New Mexico University, Department of Biology, 
Station 33, 1500 S Ave K, Portales, New Mexico 88130, USA (e-mail: ivana.
mali@enmu.edu).

PSEUDEMYS NELSONI (Florida Red-bellied Cooter) and 
PSEUDEMYS RUBRIVENTRIS (Northern Red-bellied Cooter). 
KYPHOSIS and KYPHOSCOLIOSIS. Kyphosis and kyphosco-
liosis are infrequent but regular shell deformities that appear 
in many species of turtles, including ca. 30 species in the fam-
ily Emydidae (Mitchell et al. 2019. Herpetol. Rev. 50:353–354). 
Kyphoscoliosis, apparently less common, includes lateral spi-
nal deformation in addition to dorsoventral deformation alone 
(Elsey et al. 2017. Herpetol. Rev. 48:837–838).
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On 7 March 1975, DRJ captured an adult female Pseudemys 
nelsoni (300 mm max straight-lined CL, 283 mm PL, 216 mm 
carapace width, 140 mm carapace height, 3.6 kg; 37 enlarged 
ovarian follicles representing 2 incipient clutches of 21 and 16 
eggs; Florida Museum of Natural History [UF] 189995 [photo 
voucher]) from a small pond in Gainesville, Alachua County, 
Florida, USA (29.62056°N, 82.37889°W). The specimen was 
subsequently skeletonized (Fig. 1). The carapace is marked by a 
sharp peak on the medial portion of the 4th right pleural bone 

(overlain by the right lateral edge of the 3rd vertebral scute), and 
a depressed trough running across the medial ends of the 2nd 
through 6th left pleural bones (overlain principally by the medial 
portions of the 2nd and 3rd costal scutes). At the level of the peak, 
the vertebral column bends sharply leftward at an angle of ca. 
34° before curving back slightly toward the tail. Despite these 
deformations, the carapace viewed from above retains a nearly 
normal shape.

During this study period (1972–1978; Jackson 1978. Bull. 
Florida State Mus., Biol. Sci. 33:113–158), DRJ handled an 
additional 26 adult/subadult females, 15 adult males, and 5 
juveniles, plus 121 hatchlings incubated from wild-caught 
females or natural nests, all but a few of which were from 
Alachua County. None of these 167 individuals were kyphotic. 
An unrelated sample included no kyphotic turtles among 153 P. 
nelsoni shells from individuals that died in Station Pond, a large 
shallow lake in adjacent Levy County, during a severe drought 
in 1978.

RTZ has noted only 2 kyphotic individuals among ca. 500 
P. rubriventris observed in Pennsylvania and New Jersey from 
1977–2019 (Farrell et al. 2012. Chéloniens 28:42–50). These 
include an adult female (UF 189996 [photo voucher]) captured 
on 27 April 2008 at Bass Lake, Manchester Township, Ocean 
County, New Jersey (40.01787°N, 74.41565°W), and a male 
(based on tail length) observed basking 13 July 2002 in an old 
mining pond in Maurice River Township, Cumberland County, 
New Jersey (39.36757°N, 74.99617°W). The kyphotic female (Fig. 
2) was among 174 sexable individuals (68% female) captured in a 
single lake during a 2-yr study (Farrell et al. 2009. Final report to 
Pennsylvania Fish and Boat Commission. 47 pp.).

Tucker et al. (2007. Herpetol. Rev. 38:337–338) noted that 
existing data for occurrence of kyphosis in turtles shows a 
much higher frequency in small vs. large species (distinguished 
at ca. 150–200 mm CL), the latter of which would include all 
Pseudemys. Thus, these observations of presumed sister taxa P. 
nelsoni and P. rubriventris are particularly noteworthy and add 
to the very sparse record of such deformities in the genus (P. 
concinna suwanniensis: Mitchell and Johnston. 2016. Herpetol. 
Rev. 47:127–128; P. gorzugi: Zymonas 2009. Herpetol. Rev. 
40:216–217, Waldon et al. 2018. Herpetol. Rev. 49:529). We thank 
J. Iverson for his suggestions on a draft of this report.

DALE R. JACKSON, Florida Natural Areas Inventory, Florida State Uni-
versity, 1018 Thomasville Road, Suite 200-C, Tallahassee, Florida 32303, 
USA (e-mail: jacksondaler@aol.com); ROBERT T. ZAPPALORTI, Herpeto-
logical Associates, Inc., 405 Magnolia Road, Pemberton, New Jersey 08068, 
USA (e-mail: rzappalort@aol.com).

RHINOCLEMMYS AREOLATA (Furrowed Wood Turtle). ECTO-
PARASITISM. Rhinoclemmys areolata is a species of freshwater 
turtle found in tropical lowlands throughout southern Mexico, 
Belize, Guatemala, and northwestern Honduras (Fritz and Havaš 
2007. Vertebr. Zool. 57:149–368). This species is listed as Near 
Threatened by the IUCN, with a declining population trend 
(www.iucnredlist.org; 21 Aug 2019). In Belize, R. areolata is most 
abundant in pine savannah ecosystems (Vogt et al. 2009. Che-
lonian Res. Monogr. 5:22.1–22.7), an ecosystem frequently ex-
ploited for farming and logging, and habitat loss is one of the 
principal threats facing this species (www.iucnredlist.org; 21 Aug 
2019). Parasitism and disease may exacerbate the mortality of 
turtles affected by these environmental stressors (Gibbons et al. 
2000. Bioscience 50:653–666) and could therefore contribute to 
the decline of particular species. Ticks are common ectoparasites 

Fig. 1. Shell of kyphoscoliotic Pseudemys nelsoni from Gainesville, 
Florida, USA.

Fig. 2. Kyphotic Pseudemys rubriventris from Ocean County, New Jer-
sey, USA.
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of all classes of terrestrial vertebrates, and several species in the 
genus Amblyomma that parasitize chelonians are also vectors 
for diseases that affect domestic and wild animals as well as hu-
mans. Here, we describe an observation of tick parasitism on R. 
areolata in southern Belize.

On 24 July 2019 at 1645 h, we observed an R. areolata crossing 
a highway (16.68640°N, 88.39166°W; WGS 84) in a pine savannah 
next to an operational shrimp and tilapia farm north of the 
Placencia Lagoon, Belize. We stopped the vehicle to assist the 
turtle across the highway and upon capture we observed three 
ticks on the underside of the carapace by the neck. The ticks 
were collected and preserved for later identification, and the 
turtle was released. Upon thorough examination of the ticks, 
two were identified according to keys (Guzmán-Cornejo et al. 
2011. Zootaxa 2998:16–38; Jones et al. 1972. Brigham Young Univ. 
Sci. Bull. Biol. Ser. 17:1 –40) as a male and female Amblyomma 
sabanerae, a tick commonly associated with Central American 
turtles (Garcés-Restrepo et al. 2013. Biota Neotrop. 13:74–79). 
The third tick was a nymph identified to the genus Amblyomma, 
yet too small to identify to species. Tick specimens are vouchered 
(RHINO-240719-1) at the Crocodile Research Coalition facility in 
Placencia, Belize.

While A. sabanerae has previously been documented 
parasitizing R. areolata in northern Belize (Vogt et al. 2009, 
op. cit.), as well as Mexico and southward through Colombia, 
the data describing the distribution of A. sabanerae is scarce 
(Guzmán-Cornejo et al. 2011, op. cit.; Garcés-Restrepo et al. 2013, 
op. cit.). To our knowledge this is the first record of A. sabanerae 
parasitizing a turtle in southern Belize, and the first record 
for the Stann Creek District. As possible vectors of Rickettsiae 
(Barbieri et al. 2012. Pathog. Glob. Health 106:188–189), as well 
as parasites to a wide range of other non-chelonian hosts, any 
contribution to a fuller understanding of the distribution of this 
tick species will be valuable to further studies on epidemiology, 
host ecology and conservation.

TARA LAFABRÊGUE RODKEY (e-mail: tara.lafabregue@gmail.com) 
and MARISA CHRISTINA TELLEZ, Crocodile Research Coalition, Placencia 
Peninsula, Belize (e-mail: marisa.tellez@crcbelize.org).

STERNOTHERUS ODORATUS (Eastern Musk Turtle). HABITAT 
USE. Sternotherus odoratus is distributed across eastern North 
America, inhabiting lentic and slow current systems including 
marshes, rivers, canals, and roadside ditches (Iverson and Me-
shaka 2006. Chelonian Res. Monogr. 3:207–223) and are known 
to use muskrat lodges for hibernacula, nesting, and aestivation 
(Risley 1933. Pap. Michigan Acad. Sci., Arts Lett. 17:685–711; 
Ernst 1986. J. Herpetol. 20:341–352). Similar to muskrats, the 
invasive Nutria (Myocastor coypus) digs burrows in banks just 
above normal water level (Atwood 1950. J. Wildl. Mgmt. 14:249–
265). Here, I provide the first record of S. odoratus occupying a M. 
coypus burrow in Kenner, Jefferson Parish, Louisiana, USA.

During the months of September and October 2019, a game 
camera (Moultrie A300 MCG-13336) was mounted inside an 
active M. coypus burrow (30.0358°N, 90.2616°W; WGS 84) in a 
suburban drainage canal. The camera faced inward, was less 
than 16 cm from the entrance, and was set to capture images 
upon motion detection 15 sec apart. At 0649 h on 12 October 
2019, an individual S. odoratus was captured entering the 
burrow. Notched marginal scutes from an ongoing study are 
apparent in additional images, but identifying these individuals 
is a challenge without full body photographs. To my knowledge, 
this is the first record of S. odoratus use of an active M. coypus 

burrow. This report suggests M. coypus burrows may be used as 
a habitat for individuals in this population. An ongoing radio 
telemetry study further supports this claim, as S. odoratus are 
frequently located in M. coypus burrows, including the burrow 
discussed here (BLP, unpubl. data). 

BROOKE L. PERRERA, Department of Biological Sciences, Southeast-
ern Louisiana University, Hammond, Louisiana 70402, USA; e-mail: brooke.
perrera@selu.edu.

TERRAPENE CAROLINA TRIUNGUIS (Three-toed Box Turtle). 
AQUATIC BEHAVIOR. Among the largely terrestrial American 
box turtles, Kiester and Willey (2015. In Rhodin et al. [eds.], 
Conservation Biology of Freshwater Turtles and Tortoises: A 
Compilation Project of the IUCN SSC Tortoise and Freshwater 
Turtle Specialist Group, pp. 85.1–85.25) indicated that Terrapene 
carolina major (considered an intergrade population by But-
ler et al. [2011. Biol. J. Linn. Soc. 102:889–901]), in particular, is 
known to be aquatic in some instances, and that use of aquatic 
habitats has been noted throughout the range of the species, 
though more frequently in warmer climates and during hotter, 
drier weather (several citations therein). Not among those cita-
tions of aquatic behavior was Reagan (1974. Copeia 1974:512–
527) who intensively studied habitat selection in T. c. triunguis 
in northwestern Arkansas, the site of our observation. However, 
brief mention of aquatic behavior in the species was included 
in Trauth et al. 2004 (The Amphibians and Reptiles of Arkansas. 
University of Arkansas Press, Fayetteville, Arkansas. 421 pp.) 
based on observations in a neighboring state. McDowell et al. 

Fig. 1. Adult Terrapene carolina triunguis photographed on 29 Sep-
tember 2019 at Beaver Lake, Benton County, Arkansas, usa.
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2004 (Herpetol. Rev. 35:265–266) recorded four dates on which 
T. c. triunguis was discovered in aquatic habitats in Missouri: 4 
June 2004 (Current River, Carter Co.), 23 June 2002 (ephemeral 
pond in Wilson’s Creek National Battlefield, Greene Co.), 23 July 
2002 (Current River, Shannon Co.), and 21 October 2002 (North 
Fork of the White River, Ozark Co.). Our description of aquatic 
behavior in T. c. triunguis differs from the foregoing in that we 
record details of the approach of the turtle to the water, use of the 
habitat, and exit from the habitat, all from a distance so as not to 
stimulate the subject.

Frequently, JMW has visited a part of Beaver Lake in 
Benton County, Arkansas, usa, and has walked the shoreline 
of Little Hickory Creek cove (36.23765°N, 94.03806°W; WGS 84) 
a minimum of 50 times per year from 1965 through 2019. The 
morning of 29 September 2019 was the first time an individual 
of T. c. triunguis had been seen near the edge of the lake in those 
55 y. At ca. 1000 h, a box turtle about 10 m ahead was slowly 
following the curvature of the shaded part of shoreline within 
20–30 cm of the water. After watching the turtle move further 
away, the observer went in the opposite direction for other 
interests. About 30 min later, walking in the direction where the 
turtle had been previously observed, it was found placidly sitting 
in the lake some 20 m further along the shoreline from the initial 
sighting. It was beyond the shaded part of the shoreline and was 
in the sun an estimated 40 cm from the shoreline (Fig. 1). This 
was a shallower part of the lake than near where it was previously 
seen and the depth permitted the turtle to sit in the water with 
the head, neck, and dome of the carapace emergent. It remained 
fixed in position except for movements of the head surveilling its 
surroundings but was not seen to drink water. After observing 
the turtle for about 10 min and taking several photographs, JMW 
moved away from the scene. Upon returning about 20 min later 
it was found that the turtle had emerged from the lake and was 
about 5 m away moving more rapidly than previously, although 
apparently unaware of human presence. No physical contact 
was made with the turtle at any time. The water temperature in 
Beaver Lake on the morning of 29 September 2019 was warm to 
the touch and the air temperature was in the 70s (°F), but the 
weather was perceived as cool. Based on this observation and 
those of McDowell et al. (2004, op. cit.) it can be stated that T. 
c. triunguis occasionally enters a variety of aquatic habits 
(ephemeral pools, streams, and lakes), in a range of seasons 
(June through October), a spectrum of temperatures (cool to 
warm), and for a variety of reasons (as oF yet undetermined).

JAMES M. WALKER, Department of Biological Sciences, University 
of Arkansas, Fayetteville, Arkansas 72701, USA (e-mail: jmwalker@uark.
edu); STANLEY E. TRAUTH. Department of Biological Sciences, Arkansas 
State University (Emeritus), State University, Arkansas 72467, USA (e-mail: 
strauth@astate.edu).

TERRAPENE ORNATA ORNATA (Plains Ornate Box Turtle). 
THREAT OF CATTLE GUARDS. Cattle guards (also known as 
cattle grates) are a type of obstruction used to prevent livestock, 
such as sheep, cattle, pigs, horses etc. from escaping a pasture 
enclosure where a road intersects the fence and cuts through the 
interior of the pasture.  There may be multiple designs of cattle 
guards based on local needs, costs, and availability of resources. 
Most cattle guards in Nebraska are constructed by digging a pit 
that can be up to two feet in depth bisecting the road and placing 
a metal grate over the pit area. This allows vehicles to drive over 
the pit without opening a gate in the pasture’s fence while pre-
venting large animals from crossing the grate and traveling down 

the road. In some areas in the USA, cattle guards are used to re-
duce wildlife–vehicle collisions in species such as deer (Odocoi-
leus spp.; Allen et al. 2013. Wildl. Soc. Bull. 37:402–408). Potential 
negative impacts or use of these guards to smaller wildlife spe-
cies is not well documented in the scientific literature.

During July 2019, multiple Terrapene ornata ornata were 
located on Carter Canyon Road in Scotts Bluff County, Nebraska 
daily, with up to five T. o. ornata observed in one day. On 19 July 
2019, a T. ornata was observed in the pit below a cattle guard 
(41.77739°N, 103.79615°W; WGS 84). This cattle guard measured 
7.32 m long, with nine pipes at 7.62 cm in diameter, and 13.97 
cm spacing between pipes. The turtle had an existing metal tag 
glued to its shell in which the information was rubbed off. Shell 
repair to the turtle also had appeared to have occurred. It was 
observed against the side of the pit below the cattle grate and 
was apparently unable to escape. The individual was removed 
from the cattle guard and placed on the ground away from the 
road and cattle guard. On 23 July 2019, the same marked T. o. 
ornata was observed in the same cattle guard and was removed 
for a second time.

Multiple cattle guards occurring on public roads in Scotts 
Bluff County, Nebraska, USA had their associated pits below 
their metal grates cleaned out by county staff during spring 
2019 which resulted in many guard pits holding water during 
periods of heavy rainfall. We predict these may pose a threat to 
T. o. ornata if they fall through the metal grate and are unable 
to escape the pit. Cattle guard pits do fill with sand and gravel 
over time, and this may offer a method of escape for T. o. ornata 
or other species. Due to the high level of activity in T. o. ornata 
observed, the location of this particular cattle guard may pose a 
threat to moving turtles.

JENNIFER D. PRENOSIL, Pheasants Forever Natural Resources Con-
servation Service, 100 Centennial Mall North, Lincoln, Nebraska 68508, 
USA (e-mail: jprenosil@pheasantsforever.org); MICHAEL D. KLOS-
TERMAN, Pheasants Forever Natural Resource Conservation Service, 818 
Ferdinand Plaza, Scottsbluff, Nebraska 69361, USA (e-mail: mklosterman@
pheasantsforever.org).

CROCODYLIA — CROCODILIANS

ALLIGATOR MISSISSIPPIENSIS (American Alligator). DIET. 
American Alligators are generally aquatic, and typically in-
habit swamps, lakes, and marshes (Elsey and Woodward 2010. 
In Manolis and Stevenson [eds.], Crocodiles. Status Survey and 
Conservation Action Plan. Third Edition, pp. 1–4. Crocodile Spe-
cialist Group, Darwin, Australia). They are opportunistic preda-
tors and their diet has been well documented (Wolfe et al. 1987. 
Northeast Gulf Sci. 9:1–8; Elsey et al. 1992. Proc. Ann. Conf. S.E. 
Assoc. Fish Wildl. Agencies 46:57–66, and references therein). Al-
ligators take a wide variety of vertebrate prey, but usually catch 
slow-moving vertebrates that live in the water, or that venture 
into the water from nearby land or vegetation (Neill 1971. The 
Last of the Ruling Reptiles. Alligators, Crocodiles, and Their Kin. 
Columbia University Press, New York, New York. 486 pp.). De-
spite being generally aquatic (Elsey and Woodward 2010, op. cit.) 
American Alligators will sometimes feed on terrestrial mammals 
(Shoop and Ruckdeschel 1990. Am. Midl. Nat. 124:407–412) and 
terrestrial hunting has been described in crocodilians, includ-
ing American Alligators (Dinets 2010. Herpetol. Bull. 114:15–18). 
Herein, we provide an account of what we believe to be a new 
mammalian species in the diet of A. mississippiensis.

During the annual autumn wild American Alligator harvest 
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in Louisiana, USA, on 10 September 2018 we recovered the 
carcass of a squirrel (Sciurus sp.; Fig. 1) from the stomach of a 
large, presumably adult, individual. The total length and sex of 
the alligator are unknown, and it may have been harvested a day 
or two before being processed, at which point the observation 
was made. Incomplete recovery of partial stomach contents also 
contained Atractosteus spatula (Alligator Gar) scales. Both the 
Gray Squirrel (S. carolinensis) and the Fox Squirrel (S. niger) are 
abundant throughout wooded portions of Louisiana (Lowery 
1974. The Mammals of Louisiana and Its Adjacent Waters. 
Louisiana State University Press, Baton Rouge, Louisiana. 565 
pp.). This observation is noteworthy as squirrels are typically 
arboreal and terrestrial, while alligators are generally aquatic, 
thus, it would be unlikely alligators would encounter squirrels as 
a potential prey item. We were unable to find a prior incidence 
of a squirrel in numerous publications on American Alligator 
stomach contents and feeding habits (see references in review by 
Wolfe et al. 1987, op. cit.) nor was this prey item noted in a study 
of nuisance (sometimes urban) American Alligator food habits in 
Florida (Delany et al. 1988. Fla. Field. Nat. 16:90–96). The ability 
of alligators to ingest such a wide variety of organisms and adapt 
to novel prey items may be a factor influencing their long-term 
success over a diverse range of habitats.

RUTH M. ELSEY, Louisiana Department of Wildlife and Fisheries, 
5476 Grand Chenier Highway, Grand Chenier, Louisiana 70643 USA (e-mail 
relsey@wlf.la.gov); MICKEY MILLER and NICHOLAS LATIOLAIS, Louisiana 
Department of Wildlife and Fisheries, 200 Dulles Drive, Lafayette, Louisiana, 
70506 USA.

ALLIGATOR MISSISSIPPIENSIS (American Alligator). SURVIVAL 
OF FARM-RELEASED JUVENILE. The state of Louisiana has an 
American Alligator management program that includes a regu-
lated harvest of wild alligators and a commercial alligator farming 
program (Elsey and Kinler 2004. pp. 92–101. In Crocodiles. Proc. 
17th Working Meeting Crocodile Specialist Group. IUCN - The 
World Conservation Union, Gland, Switzerland and Cambridge 
UK). An integral facet of the commercial alligator farming pro-
gram allows for the collection of eggs from the wild, with man-
datory release of a portion of juvenile alligators hatched from 
collected eggs, as a “head-start” program to ensure recruitment 
of the species (Elsey 2013. Herpetol. Rev. 44:309–310). Each of the 

juvenile alligators released is measured, sexed, and marked with 
a monel tag placed between the toes of the hind legs and by tail 
notching (Elsey 2013, op. cit.). The juvenile alligators (allowable 
size range of 91.4–152.4 cm total length [TL] at release) are then 
released to the wetlands from which the eggs were collected one 
or two years earlier.

Since the egg ranching program began in 1986, and the 
initial releases to the wild were made in 1988, we have observed 
that many of the released juveniles grow to adult size and are 
subsequently caught in the annual regulated harvest. On 10 
September 2018, we recovered a tagged alligator with a web tag 
(#222394) from a female alligator that was marked and released 
on 22 July 1996 (then 122 cm TL) on a privately-owned wetland in 
Tensas Parish, in northeast Louisiana. The harvested alligator was 
272 cm TL and taken over twenty-two years (8,085 d) after release. 
To our knowledge, this is the longest time interval from release to 
harvest of a farm-released alligator from Louisiana’s egg ranching 
program, indicating long-term survival after release to the wild. 
This new record exceeds our prior report of long-term survival in 
a farm-released juvenile, which was harvested over twenty years, 
four months (7,434 d) after release to the wild (Elsey 2013, op. cit.).

RUTH M. ELSEY, Louisiana Department of Wildlife and Fisheries, Rock-
efeller Wildlife Refuge, 5476 Grand Chenier Highway, Grand Chenier, Loui-
siana 70643, USA (e-mail: relsey@wlf.la.gov); MICKEY MILLER, NICHOLAS 
LATIOLAIS, and QUINTON SAM, Louisiana Department of Wildlife and 
Fisheries, 200 Dulles Drive, Lafayette, Louisiana, 70560, USA. 

CAIMAN CROCODYLUS (Spectacled Caiman). SECONDARY 
TAIL REGENERATION. Caimans in South America have suffered 
from excessive poaching, which unfortunately, is still occurring 
in some areas of its distribution (Da Silveira and Thorbjarnar-
son 1999. Biol. Conserv. 88:103–109). To collect population data 
on Melanosochus niger (Black Caiman) and Caiman crocodylus 
(Spectacled Caiman), we monitor caimans at Pacaya–Samiria Re-
serve in the Amazon Basin in northeastern Peru. It is considered 
the largest protected area of flooded forest in the Amazon (ca. 
20,800 km2; Bodmer et al. 2014. Cambio climático y fauna silves-
tre en la Amazonía Peruana. Fundación Latinoamericana para el 
Trópico Amazónico-Fundamazonia, Iquitos, Perú. 254 pp.). 

On 27 July 2014 at 2140 h, during surveys along a riverbank 
(4.8916°S, 74.3575°W; WGS 84; 112 m elev.), we captured a male 
C. crocodylus with a secondary regeneration process on the tail. 

Fig. 1. Sciurus sp. remains found in the stomach of a presumptive 
adult Alligator mississippiensis collected in September 2018 in Loui-
siana, USA.

Fig. 1. Caudal regeneration in a male Caiman crocodylus from north-
eastern Peru. 
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The individual was 78.3 cm total length, 37.2 cm SVL, and 900 g. 
The outgrowth had a triangular shape and was 9 cm long, 5.4 cm 
wide at the the widest point, and 4.5 cm wide at the base (Fig. 1). 
Despite local guides noting that it is common to find this kind 
of growth in hatchlings that survive piranha attacks, this was 
the only observation we made of any kind of tail regeneration 
among captured individuals. The record is noteworthy as even 
though crocodilians are known to survive severe injuries and 
regenerate damaged tissues (Brazaitis 1981. J. Herpetol. 15:360–
362), there are no reports on their ability to regenerate body parts 
like that in some some squamates (Ananjeva and Rostislav 1991. 
Amphibia-Reptilia, 12:343–356). We would like to thank to thank 
the Servicio Nacional de Áreas Naturales Protegidas (SERNANP) 
and to Fundamazonia for their support during field work

O. ERIC RAMÍREZ-BRAVO, Department of Biodiversity, Alimentation 
and Climate Change, Benemérita Universidad Autónoma de Puebla, Pueb-
la, Puebla, México, 14 Sur 6301. CU, C.P. 72570. Col. San Manuel, Puebla, 
Puebla, Mexico (e-mail: osvaldoeric.ramirez@correo.buap.mx); J. MARIO 
SOLIS, Universidad Nacional Autónoma de Honduras, Piso 3, Edificio J1, Ci-
udad Universitaria, Tegucigalpa, M.D.C., Honduras; TAYLOR STEPHANIE, 
North Pacific Anadromous Fish Commission, Suite 502, 889 West Pender 
Street, Vancouver, British Columbia, Canada.

GAVIALIS GANGETICUS (Gharial). PREDATION. Gavialis 
gangeticus is a large crocodilian that is endemic to the northern 
Indian subcontinent. It is a hole nesting species and often 
stays in the vicinity of water due to less efficient terrestrial 
locomotion. Parental care in Gharials is limited to the presence 
of male or female Gharials alongside hatchlings to deter aquatic 
predators. No report of parental care against terrestrial predators 
has been made for Gharials. The life history stages that are most 
susceptible to predation are eggs and hatchlings, with at least 
11 predator species identified (Somaweera et al. 2013. Herpetol. 
Monogr. 27:23–51).

We employed six infrared camera traps (Cuddeback Long 
Range IR, model 1224) during the breeding period (March–June 
2018) as part of an ongoing study on Gharial nesting in Katarni-
aghat Wildlife Sanctuary (KWS) in Uttar Pradesh, India. The cam-
era traps were active during the nesting and hatching stages only 
and were removed during the incubation period to avoid unwant-
ed human attention towards the nesting sites. The sites were mon-
itored manually by boat from a suitable distance when the camera 
traps were not active. There were no predation events during the 
egg laying and incubation periods. However, we observed Indian 
Jungle Crows (Corvus culminates) preying upon live hatchlings at 

one of the nesting sites (Fig. 1). We first sighted the crows after the 
hatching started. They were observed feeding on extra embryonic 
membranes in the eggshells, on infertile and undeveloped eggs, 
fully developed dead hatchlings, and live hatchlings. One of the 
videos captured a crow dragging a hatchling by its tail, pecking on 
the hatchling while it was alive, and eventually killing it. We found 
at least nine Gharial hatchlings with clear evidences of crow pre-
dation. The hatchlings had been opened from ventral side and all 
the soft tissue including their yolk, digestive system, and adjacent 
organs had been eaten (Fig. 2).

This is the first report of predation on Gharials in KWS as well 
as the first report of Indian Jungle Crows predating live Gharial 
hatchlings. Indian Jungle Crows were observed visiting the 
nesting sites each day during the hatching period in 2018 and 
2019, but no predation by crows was observed in 2016 or 2017. 
The number of gharial nests in KWS has greatly decreased over 
the last three years (ca. 30%) due to various reasons. This newly 
observed predation behaviour might contribute to decreased 
post-hatchling survival of Gharials at KWS.

GAURAV VASHISTHA, Department of Environmental studies, Univer-
sity of Delhi, Delhi, India 110007 (e-mail: gaurav.vashistha91@gmail.com); 
VIVEK RANJAN, Wildlife Institute of India, Chandrabani, Dehradun, Utta-
rakhand, India 248002; FAIYAZ A. KHUDSAR, Yamuna Biodiversity Park, 
CEMDE, University of Delhi, Delhi, India 110007; PARAG M. DHAKATE, 
Uttarakhand Forest Department, Western Circle Haldwani, Uttarakhand, 
India 263139.

SQUAMATA — LIZARDS

AMPHISBAENA PRETREI. PREDATION. Amphisbaenians 
are fossorial lizards that are known to be predated by fossorial 
snakes such as Anilius scytale (Aniliidae; Maschio et al. 2010. 
Zoologia 27:184–190) and Micrurus ibiboboca (Elapidae; Vitt and 
Vangilder 1983. Amphibia-Reptilia 4:273–29). Amphisbaena pre-
trei is an endemic amphisbaenid from Brazil, which occurs in the 
Caatinga (dry forest), Atlantic Forest (rainforest), and Cerrado 
(Brazilian savanna) domains (Colli et al. 2016. Extinction Risk 
Assessment of Amphisbaena pretrei Duméril & Bibron, 1839, in 
Brazil. Process of assessment of conservation status of Brazilian 
fauna. ICMBio. http://www.icmbio.gov.br/portal/faunabrasilei-
ra/estado-de-conservacao/8852-repteis-amphisbaena-pretrei). 
Here, we report a predation of A. pretrei by Micrurus ibiboboca 
(Fig. 1). An adult specimen of M. ibiboboca (587.8 mm SVL, 9.9 

Fig. 1. Corvus culminates preying upon a live Gavialis gangeticus 
hatchling in Uttar Pradesh, India.

Fig. 2. Partially eaten Gavialis gangeticus hatchlings in Uttar Pradesh, 
India. 
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mm body width, 7.3 mm head width) collected at Universidade 
Federal Rural de Pernambuco (8.0077°S, 34.9446°W; WGS 84), lo-
cated in the Atlantic Forest, northeastern Brazil regurgitated an 
adult A. pretrei (23.6 mm SVL, 8.5 mm body width) while in cap-
tivity. Both the snake and amphisbaenid were preserved and de-
posited in the herpetological collection of Universidade Federal 
Rural de Pernambuco (CHP 5510 [M. ibiboboca], CHP 5511 [A. 
pretrei]). Information on predation of amphisbaenids is scarce, 
however, there are records of M. ibiboboca feeding on the con-
gener, A. vermicularis (Vitt and Vangilder 1983, op. cit.; Lisboa 
and Freire 2010. Herpetol. Rev. 41:73). Although it is known that 
Micrurus genus usually feed on cylindrical animals with fossorial 
habits, like caecilians (Viana and Mendes 2015. Herpetol. Notes 
8:445–447; Alves et al. 2018. Herpetol. Rev. 49:722–765) and am-
phisbaenas (Vitt and Vangilder 1983, op. cit.), this is the first re-
cord of A. pretrei being predated by Micrurus.

ALAN PEDRO DE ARAÚJO, Laboratório de Herpetologia e Comporta-
mento Animal, Programa de Pós-Graduação em Ecologia e Evolução, Uni-
versidade Federal de Goiás, Brazil (e-mail: alannpedro@gmail.com); LEON-
ARDO PESSOA CABUS OITAVEN, ANA PAULA GOMES TAVARES, and 
GERALDO JORGE BARBOSA DE MOURA, Laboratório de Estudos Herpe-
tológicos e Paleoherpetológico, Programa de Pós-Graduação em Ecologia, 
Universidade Federal Rural de Pernambuco, Recife, Pernambuco, Brazil.

ANOLIS WATTSI (Watts’ Anole). NOCTURNAL ACTIVITY. As a 
result of urbanization, many diurnal species have been recorded 
extending activity past sunset into the “night-light niche” pro-
vided by anthropogenic light sources (Perry et al. 2008. In Mitch-
ell et al. [eds.], Urban Herpetology: Ecology, Conservation and 
Management of Amphibians and Reptiles in Urban and Subur-
ban Environments, pp. 239–256. Society for the Study of Am-
phibians and Reptiles, Salt Lake City, Utah). Release from natural 
light regimes may open up novel opportunities for foraging and 
reproduction, as well as drive new species interactions. For in-
stance, diurnal and nocturnal consumers that would not interact 
strongly under natural conditions may now compete for arthro-
pod prey that aggregate at artificial lights.

Antigua Island in the Caribbean has two native anoline 
lizards: Watts’ Anole (Anolis wattsi) and Leach’s Anole (Anolis 
leachii), both of which are considered largely diurnal. Anolis 
wattsi however is generally more active closer to crepuscular 
periods compared to A. leachii, where activity levels are much 
lower and distributed relatively constantly throughout the day 

(Kolbe et al. 2008. Copeia 2008:261–272). Nocturnal activity has 
been previously recorded for A. leachii in Antigua (Schwartz and 
Henderson 1991. Amphibians and Reptiles of the West Indies: 
Descriptions, Distributions, and Natural History. University 
of Florida Press, Gainesville, Florida. 720 pp.), however this 
behavior has not been documented in A. wattsi.

At 0336 h on 14 June 2017, we observed a male A. wattsi 
(16.5 cm total length) actively foraging on the floor beneath 
an artificial light source on Long Island, Antigua (17.15624°N, 
61.75105°W; WGS 84). Sunrise occurred ca. 2 h later, at 0533 
h. Several A. leachii individuals were also observed exhibiting 
nocturnal activity at the same light source, although no other 
A. wattsi individuals were observed. Nocturnal Turnip-tailed 
Geckos (Thecadactylus rapicauda) were also present around the 
light source and could represent an interspecific competitor for 
both A. wattsi and A. leachii. No agonistic interactions between 
the three species were observed. This observation represents the 
first published record of nocturnal activity in Anolis wattsi.

ANDREW S. MAURER, Department of Applied Ecology, North Caro-
lina State University, Campus Box 7617, Raleigh, North Carolina 27695, USA 
(e-mail: asmaurer@ncsu.edu); JAMES T. STROUD, Department of Biologi-
cal Sciences, Florida International University, 11200 SW 8th St, Miami, Flor-
ida 33199, USA (e-mail: jameststroud@gmail.com).

ASPIDOSCELIS LAREDOENSIS (Laredo Striped Whiptail). AP-
PARENT POPULATION DECLINE. The unisexual, parthenoge-
netic whiptail lizard Aspidoscelis laredoensis occurs primarily 
near the Rio Grande in southern Texas, USA and adjacent Mex-
ico, and its distribution is contained within the much more ex-
tensive distribution of its maternal progenitor, A. gularis (Walker 
1987a. Am. Midl. Nat. 117:319–332; Paulissen and Walker 1998. 
Cat. Am. Amphib. Reptil. 673:1–5). Aspidoscelis laredoensis con-
sists of two morphologically distinct clones, designated LAR-A 
(the form described as A. laredoensis by McKinney et al. [1973. 
Herpetologica 29:361–366]) and LAR-B, which likely arose 
through separate hybridization events between the parental bi-
sexual species A. gularis and A. sexlineatus (Abuhteba et al. 2001. 
Copeia 2001:262–266). The ranges of LAR-A and LAR-B overlap in 
parts of Starr and Hidalgo counties, Texas and Tamaulipas, Mex-
ico, and they are syntopic at a number of sites, often also with 
A. gularis (Walker 1987b. Texas J. Sci. 39:313–334). Both LAR-A 
and LAR-B occupy disturbed habitats with sandy or loamy soils 
including bunchgrass-weed associations, sandy banks along the 
Rio Grande, and ecotones between thorn scrub, bunchgrass-
mesquite, and cultivated land (Walker 1987a,b, op. cit.). The most 
intensively studied site for A. laredoensis is Bentsen-Rio Grande 
Valley State Park (herein, Bentsen), Hidalgo County, Texas, USA 
(e.g., Paulissen 1999. Herpetol. Nat. Hist. 7:41–57; Paulissen 2001. 
J. Herpetol. 35:282–292). During initial surveys at Bentsen from 
1984 to 1989, of 83 whiptails captured, 87% (n = 72) were LAR-
B and 13% (n = 11) were LAR-A, and no A. gularis were found 
(Walker et al. 1996. Southwest. Nat. 41:64–67). Then, from 1992 
to 1995 the relative abundance of the two clones of A. laredoen-
sis had reversed since the 1980s: 74% (n = 343) of 462 whiptails 
captured were LAR-A and only 20% (n = 91) were LAR-B, and A. 
gularis was now present in low numbers (6%, n = 28; Walker et 
al. 1996, op. cit.). Paulissen et al. (2001. Texas J. Sci. 53:121–138) 
noted similar trends between the 1980s and sites resurveyed in 
2000 from throughout the range of A. laredoensis, namely that 
A. gularis had expanded its range into sites previously occupied 
only by A. laredoensis, and that while populations of LAR-A re-
mained stable those of LAR-B had declined. 

Fig. 1. Amphisbaena pretrei after being regurgitated by Micrurus ibi-
boboca
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I surveyed trails at Bentsen, as well as at the adjacent 
National Butterfly Center (NBC), for whiptail lizards for ca. 15 h 
over 3 d in April 2019: 5 h at Bentsen on 7 April, 3 h at Bentsen 
and 2 h at NBC on 10 April, and 5 h at Bentsen on 13 April. Of 
whiptails that I was able to identify (i.e., those that did not 
immediately take refuge in dense vegetation) I recorded ca. 50 A. 
gularis and only seven A. laredoensis, all LAR-A. Although I was 
specifically searching for LAR-B, including at known locations 
near the Rio Grande (Paulissen 2001, op. cit.), I found none. In 
addition, I visited other sites in the Lower Rio Grande Valley in 
proximity to the Rio Grande not studied by Walker, Paulissen, 
and colleagues, with similar results. During 11 hours at Santa 
Ana National Wildlife Refuge, Hidalgo County, Texas, USA, on 5 
April (2.5 h) and 12 April (8.5 h) I recorded ca. 25 A. gularis and 
no A. laredoensis. Similarly, at Sabal Palm Sanctuary in Cameron 
County, Texas, USA, during 12.75 h on 6 April (9 h) and 11 April 
(3.75 h) I observed ca. 40 A. gularis and no A. laredoensis. Upriver, 
at Salineño, Starr County, Texas, USA, during 4.5 h on 7 April I 
observed 10 A. gularis and two A. laredoensis (LAR-A).

Similar relative abundances are apparent among recent 
observations posted to the citizen-science iNaturalist website 
(www.inaturalist.org; 6 July 2019). During the past five years 
(2015–2019) there were 46 observations of A. gularis submitted 
from Bentsen and NBC combined, two of which were actually 
A. laredoensis (LAR-A), as well as one observation of a correctly-
identified A. laredoensis (LAR-A) submitted from Bentsen. 
Elsewhere in the Lower Rio Grande Valley (south of Falcon Dam), 
over this same period there were a total of 12 observations of A. 
laredoensis submitted, seven of which were actually A. gularis. 
All five of the correctly identified A. laredoensis were LAR-A.

Although my surveys were limited, it nonetheless appears 
that whiptail lizard population trends in the Rio Grande Valley 
first noted by Walker et al. (1996, op. cit.) and Paulissen et al. 
(2001, op. cit.) have continued. Aspidoscelis gularis has become 
the dominant whiptail throughout Bentsen-Rio Grande Valley 
State Park, including near the Rio Grande where A. laredoensis 
was previously abundant (Paulissen 2001, op. cit.), and A. 
laredoensis has severely declined. All available recent records 
of A. laredoensis from Bentsen, and elsewhere in the Lower Rio 
Grande Valley, are LAR-A, suggesting that LAR-B has suffered the 
greatest decline to the point where it may now be extirpated from 
many sites. Paulissen et al. (1988. J. Herpetol. 22:331–342) found 
LAR-A to have a broader diet and activity breadth than syntopic 
LAR-B, suggesting potential ecological superiority of LAR-A over 
LAR-B. Paulissen (2001, op. cit.) also found that LAR-A was a less 
efficient forager than A. gularis but suggested that superabundant 
resources allowed the species to coexist, and he predicted that “it 
is unlikely C. gularis will ever competitively exclude LAR-A and 
LAR-B from Bentsen Park.” The limited available data suggests, 
however, that LAR-B may in fact now be absent from Bentsen, 
and LAR-A has largely been replaced by A. gularis. The apparent 
decline of LAR-B relative to LAR-A is not entirely surprising, given 
population trends between the 1980s and 1990s noted by Walker 
et al. (1996, op. cit.) and Paulissen et al. (2001, op. cit.). Based on 
the general distribution pattern of the two clones throughout the 
range of A. laredoensis (i.e., LAR-B occurring at both ends of the 
more-or-less linear distribution, but absent in the middle, where 
LAR-A occurs; Walker 1987b, op. cit.), it may be that LAR-B is the 
older clone, and is being replaced by the ecologically superior 
and more recently derived LAR-A clone (J. Walker, pers. comm.). 
It is unknown whether increased competition for food or other 
resources is responsible for the dramatic increase of A. gularis 

and decline of LAR-A at Bentsen since the 1990s, or whether it is 
the result of habitat changes affecting the species differentially. 
Aspidoscelis laredoensis is an essentially annual species 
(Paulissen 1999, op. cit.). Therefore, any catastrophic event (e.g., 
drought, flood) that caused reproductive failure in a given year 
could result in near elimination of the species from a site, until 
recolonization from nearby areas. Although parthenogenetic 
whiptails generally thrive in disturbed, disclimax habitats 
(Wright and Lowe 1968. Copeia 1968:128–138), poorly-timed 
catastrophic events might temporarily depress populations of 
shorter-lived species, allowing those of syntopic, longer-lived 
congeners (such as A. gularis) to increase. Clearly, more research 
is needed to fully understand the population dynamics of the 
whiptail lizard communities of the Rio Grande Valley.

I thank J. Walker for encouraging me to publish my 
observations and J. Mays for help spotting lizards.

TREVOR B. PERSONS, 206 Bigelow Hill Road, Norridgewock, Maine 
04957, USA; e-mail: trevor.persons@nau.edu.

ASPIDOSCELIS LAREDOENSIS (Laredo Striped Whiptail). ARM-
WAVING. In Bentsen-Rio Grande Valley State Park (BRGVSP; 
26.17306°N, 98.3825°W; WGS 84; ca. 309 ha) near Mission, 
Hidalgo County, Texas, usa, the diploid parthenogenetic lizard 
Aspidoscelis laredoensis (Teiidae) utilized altered microhabitats 
between surfaced trails and dense floodplain forest during 
the daylight hours from ca. 0830–1900 h in June and July 
2018 and 2019. This afforded us an opportunity to initiate an 
observation study of arm-waving in adults of clonal complex 
A of A. laredoensis (sensu Walker 1987. Texas J. Sci. 39:313–334; 
Abuhteba et al. 2001. Copeia 2001:262–266).

Although lizards were apparently aware of human 
presence, they engaged in activities such as thermoregulation, 
foraging, burrowing, and behavioral signaling. Arm-waving 
in A. laredoensis A was usually observed after an individual 
came to rest (Fig. 1). Typically, this was on the side of the body 
turned toward the observer. It was often followed by sinusoidal 
movements of the tail in a horizontal plane and rubbing the 
femoral pores and cloacal region against the substrate. Rarely, the 
sinusoidal tail movements preceded arm-waving; however, the 
latter usually preceded the former as well as cloacal-rubbing. A 
lizard would also occasionally lift the basal third of the tail from 

Fig. 1. Adult Aspidoscelis laredoensis at the entrance of a burrow sys-
tem displaying arm-waving, exposed clawed digits, enlarged body 
profile, and exposure of part of the ventral color pattern.
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the substrate, though not necessarily for defecation. There were 
also instances when a lizard at rest would touch the substrate 
with the forelimbs and quickly lift them in what appeared to be 
temperature sampling. Burrow entry, shaping, and maintenance 
were also frequent activities observed in the species. Thus, arm-
waving was only one among several repetitive behaviors rather 
than a stand-alone display.

Cooper et al. (2004. Behaviour 141:297–311), based on an 
experimental study of the gonochoristic species Cnemidophorus 
murinus (Teiidae) on Bonaire Island, Netherlands Antilles, 
concluded that “…arm-waving has a pursuit-deterrent 
function.” Font et al. (2012. J. Comp. Psych. 126:87–96) reached 
a similar conclusion pertaining to certain foot-shake displays 
in Podarcis muralis (Lacertidae) in France and Spain. We found 
that lifting one side of the body also exposed imposingly clawed 
digits during arm-waving, enlarged the size profile of the lizard, 
and exposed a substantial amount of the ventral color pattern 
(Fig. 1). The first two of these, and arm-waving, could certainly 
serve as predator pursuit-deterrents, but also as intraspecific 
signaling (e.g., anthropomorphically, ‘this burrow is occupied’ or 
‘this space is taken’, Fig. 1). Exposure of the ventral pattern could 
also be of incidental importance as an interspecific signal (e.g., 
anthropomorphically, ‘this is a parthenogen’; Fig. 1) to a syntopic 
teiid lizard species in BRGVSP, namely gonochoristic Aspidoscelis 
gularis gularis (Texas Spotted Whiptail). Adult females and males 
of this species are strongly sexually dimorphic in both dorsal and 
ventral color patterns, both of which differ markedly from adults 
of A. laredoensis A. Thus, arm-waving and attendant actions in A. 
laredoensis A could result in visual interspecific mate rejection 
by males of A. gularis gularis at sites of syntopy. This would 
not apply to C. murinus which has no syntopic congeners on 
Bonaire Island (Cooper et al. 2004, op. cit.). In conclusion, our 
preliminary observations are consistent with treating arm-
waving in diploid parthenogenetic A. laredoensis clonal complex 
A as contributing to several adaptive functions, rather than only 
pursuit-deterrence.

Research was conducted in BRGVSP under authority of 
Scientific Permit Number 1090-298 and State Park Scientific 
Permit 2019-R1-14 issued by c. Maldonado, n. Havlik, and M. 
Jones. We also thank other Texas Parks and Wildlife Department 
and park personnel for courtesies during research forays 
elsewhere in Texas. Research funding was provided by an 
Endowed Professorship to JEC through the Louisiana State 
University Eunice Foundation and Opelousas General Hospital.

JAMES M. WALKER, Department of Biological Sciences, University of 
Arkansas, Fayetteville, Arkansas 72703, USA (e-mail: jmwalker@uark.edu); 
JAMES E. CORDES, Division of Sciences and Mathematics, Louisiana State 
University Eunice, Eunice, Louisiana 70535 USA (e-mail: jcordes@lsue.edu).

ASPIDOSCELIS TESSELATUS (Common Checkered Whiptail) 
and ASPIDOSCELIS GULARIS (Texas Spotted Whiptail). INTER-
SPECIFIC MATING BEHAVIOR. Since 2014, we have studied the 
assemblage of whiptail lizards in Palo Duro Canyon State Park 
(PDCSP), Randall County, Texas, usa. This guild comprises two 
abundant gonochoristic species, Aspidoscelis gularis and A. sex-
lineatus (Six-lined Racerunner), and an abundant diploid par-
thenogenetic species, A. tesselatus. We here report the first ob-
servation of interspecific mating between a female A. tesselatus 
and a male A. gularis. On 3 June 2016 in an area in PDCSP where 
all three species had been observed (34.93159°N, 101.63454°W; 
WGS 84; 844 M elev.), JEC photographed and recorded observa-
tions on the following behaviors. Two lizards that were engaged 

in the early aspects of mating, initially observed from a distance 
of several meters, were assumed to be a male A. gularis and a 
conspecific female based on their body sizes. The female con-
tinued to move followed by the male until they were obscured in 
grasses and forbs in a shaded area. As the observer moved closer 
it was revealed that the male lizard had placed a foreleg on the 
back of the female which indicated that she had permitted con-
tact by the suitor. Surprisingly, closer surveillance revealed that 
the slightly smaller adult male A. gularis, with mature dorsal and 
ventral color patterns, had arrested the movement of the larger 
female A. tesselatus, with distinctly different dorsal and ventral 
color patterns. Because the human observer had not anticipated 
discovery of interspecific mating, the close human encounter 
caused the pair of lizards to react by altering the mating se-
quence. For a moment the lizards positioned themselves in con-
tact with each other (Fig. 1). The male then exited the scene and 
retreated down a road exhibiting the wary behavior typical of A. 
gularis, whereas the female remained at the scene exhibiting the 
placid behavior more typical of A. tesselatus.

The results of natural hybridization sequences involving 
a normally parthenogenetic female (first listed) and a male of 
a gonochoristic species (second listed) have been reported for 
several combinations of species based on interspecific hybrids 
(e.g., Walker et al. 1989. J. Herpetol. 23:19–130 [Cnemidophorus 
laredoensis × C. gularis]; Taylor and Walker 1996. Copeia 1996:945–
954 [C. neomexicanus × C. inornatus]; Taylor et al. 2001. Amer. 
Mus. Novitat. 3345:1–64 [C. tesselatus × C. tigris marmoratus]; 
Manning et al. 2005. Amer. Mus. Novitat. 3492:1–56 [A. 
neomexicana × A. sexlineata viridis]; Cole et al. 2007. Amer. Mus. 
Novitat. 3555:1–31 [A. dixoni × A. tigris marmorata]). However, 
we here report the only instance of natural interspecific mating 
behavior in Cnemidophorus (= Aspidoscelis in part) known to us 
vouchered by an image (Fig. 1) and real time observations.

The nomenclatural variations herein (e.g., Cnemidophorus 
and Aspidoscelis; marmorata and marmoratus; sexlineata and 
sexlineatus; and neomexicana and neomexicanus) reflect gender 
renditions before (epithets ending in -us) and after (epithets 
ending in -a) resurrection of Aspidoscelis for North American 
whiptail lizards by Reeder et al. 2002. (Amer. Mus. Novitat. 

Fig. 1. Interrupted interspecific mating behavior of a female of dip-
loid and normally parthenogenetic Aspidoscelis tesselatus (Common 
Checkered Whiptail) to the right and a male of A. gularis (Texas Spot-
ted Whiptail) to the left as observed on 3 June 2016 in Palo Duro Can-
yon State Park, Randall County, Texas. usa. 
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3365:1–61) who reckoned Aspidoscelis to be of feminine gender. 
However, Tucker et al. (2016. Mol. Phylogen. Evol. 103:75–84) 
explained that Aspidoscelis is of masculine gender based on 
ICZN rules. 

Partial research funding for field work in Randall County in 
the Texas Panhandle was derived from an Endowed Professorship 
to JEC through the Louisiana State University Eunice Foundation 
and Opelousas General Hospital, Louisiana.

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).

CALOTES VERSICOLOR (Common Garden Lizard). DIET. Calo-
tes versicolor is native to large parts of south and southeast Asia, 
with introduced populations elsewhere (Uetz et al. [eds.] 2019. 
The Reptile Database. www.reptile-database.org; 12 Sept 2019). It 
feeds on a wide range of invertebrates and vertebrates including 
annelids, mollusks, insects, myriapods, arachnids, crustaceans, 
amphibians, reptiles, birds, and mammals, as well as plant mat-
ter (Sudasinghe and Somaweera 2015. Herpetol. Rev. 46:625–629). 
There is also an anecdote on this species feeding on a dry Mango 
(Mangifera indica) leaf (Sharma 1998. Cobra 34:21–22).

On 8 March 2019 at 1110 h, we observed an individual C. 
versicolor on Mango blossoms at Demra, in Dhaka, Bangladesh 
(23.72825°N, 90.4862°E). The lizard was attempting to sip nectar 
from the Mango blossoms rather than ingesting the blossoms 
whole (Fig. 1). We observed the lizard for ca. 3 min before it 
stopped feeding. Although feeding on nectar is known among 
lizards (Bels et al. 2019. In Bels and Whishaw [eds.], Feeding in 
Vertebrates: Evolution, Morphology, Behavior, Biomechanics, pp. 
469–525. Springer International Publishing, Cham, Switzerland), 
to our knowledge, this is the first record of C. versicolor utilizing 
this food source.

NAIM KHANDAKAR (e-mail: naim.jnu.2014@gmail.com), KAMRUN 
NAHAR JENY (e-mail: jannatjeny2014@gmail.com), DELIP K. DAS (e-
mail: bisharga1095@gmail.com), MD. SOAB ALI (e-mail: shoeb693@gmail.
com), SHARIFUL ISLAM (e-mail: islamshariful295@gmail.com), MD AZI-
ZUL HAKIM (e-mail: ahabir31@gmail.com), and MD. IFTEKHARUL AMIN 
PONY, Department of Zoology, Jagannath University, Dhaka-1100, Ban-
gladesh (e-mail: iftekharulamin72@gmail.com).

CALUMMA TARZAN (Tarzan Chameleon). DENSITY. Recently 
described by Gerhing et al. (2010. Salamandra 46:167–179), 
Calumma tarzan is known from only fthree localities in Mada-
gascar: the type locality Tarzanville (19.32998°S, 48.22565°E; 
WGS 84), Ambatofotsy (19.54891°S, 48.31305°E; WGS 84), and 
Ankorabe (19.64628°S, 48.03676°E; WGS 84). It is classified as 
Critically Endangered based on its limited distribution and frag-
mented populations (Jenkins et al. 2011. The IUCN Red List of 
Threatened Species 2011: e.T193482A8862229). The population 
size was presumed to be locally abundant but quantitative sur-
veys have not been previously completed.

We conducted fieldwork to assess the population density 
of C. tarzan at Ankorabe and Tarzanville in February 2015, and 
at Ambatofotsy in February 2016. Distance sampling using line 
transects (Buckland et al. 1993. Distance Sampling: Estimating 
Abundance of Biological Populations. Chapman & Hall, London, 
United Kingdom. 446 pp.) was used to survey the population. A 
transect of three parallel lines 50 m in length was installed inside 
the forest, the start point was located 5 m away from the existing 
tracks. Each transect was walked once by at least two experienced 
people between 1900 h and 0000 h using a headlamp. The 
perpendicular distance of each observed animal was measured 
to the nearest centimeter using a tape measure. Density was 
calculated using Distance software with four models described 
in a previous paper (Thomas et al. 2010. J. Appl. Ecol. 47:5–14). 
The total length of transects were 1,629.2 m, 1,459.6 m and 2,091 
m from Ankorabe, Tarzanville, and Ambatofotsy respectively. 
Calumma tarzan was observed in the highest density at 
Ankorabe with ca. 110 individuals per hectare (95% confidence 
interval 77.15–161.80), the Tarzanville forest had 98 individuals 
per hectare (95% confidence interval 57.57–167.49), and the 
lowest density was observed at Ambatofotsy with 34 individuals 
per hectare (95% confidence interval 23.17–52.32). We also 
located C. tarzan at Antanambao Manampotsy (19.5706°S, 
48.3378°E; WGS 84) which is a new locality. Calumma tarzan is 
forest dependent and prefers less disturbed habitats. This study 
confirms that the species is locally abundant in Ankorabe forest. 
The existing populations of C. tarzan are severely fragmented 
and the Tarzanville forest is not protected. The population is 
threatened from habitat loss owing to local slash-and-burn 
agriculture.

RAPHALI R. ANDRIANTSIMANARILAFY, Madagasikara Voakajy, Lot 
II F 14 P Bis A – Andraisoro  ; BP 5181, 101 Antananarivo, Madagascar (e-
mail: arraphali@voakajy.mg); CHRISTIAN J. RANDRIANANTOANDRO, 
Departement de Biologie Animale, Université d’Antananarivo, Antanana-
rivo, Madagascar (e-mail: crandrianantoandro@gmail.com); SITRAKA 
ANDRIHERY, Biodiversity Conservation Madagascar, Villa n°3 – Résidence 
Fanambinantsoa – Tanjombato, Antananarivo 101, Madagascar (e-mail: si-
trakaandrisoa@gmail.com).

CARLIA ARAMIA. REPRODUCTION. Carlia aramia is known 
from Papua New Guinea, Western Province, vicinity of Balimo 
(8.05°S, 142.9333°E; WGS 84) and Emeti (7.8607°S, 143.2452°E; 
WGS 84; Zug 2004. Bishop Mus. Bull. Zool. 5:1–84). Adult females 
average 46 to 53 mm SVL (Zug 2004, op. cit.). In this note I report 
information on the reproductive cycle of C. aramia.

I examined a sample of three C. aramia from Papua New 
Guinea, Western Province deposited in the vertebrate zoology 
collection of the Bernice B. Bishop Museum (BPBM), Honolulu, 
Hawaii, USA (BPBM 30480: male, 48 mm SVL, collected January 
1983; BPBM 3110: female, 48 mm SVL, collected April 1964; 
BPBM 3113: female, 45 mm SVL, collected April 1964). SVL was 

Fig. 1. Calotes versicolor on Mango blossoms in Dhaka, Bangladesh.
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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 the male and the left ovary was removed from the females 
for histological examination. Oviductal eggs were counted and 
measured 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. Histology slides were deposited at BPBM.

The male exhibited spermiogenesis in which the lumina of the 
seminiferous tubules were lined by sperm or metamorphosing 
spermatids. Tubules of the epididymides were packed with 
sperm. Both females each contained two oviductal eggs (6 × 
10 mm each). One follicle in the ovary of both females was 
undergoing vitellogenesis (yolk deposition) as evidenced by a ring 
of basophilic yolk granules on the inner periphery of each follicle. 
These observations indicate C. aramia produces clutches of two 
eggs and can produce a second clutch, later, in the same period 
of reproduction. My data is the first information on C. aramia egg 
production. Examination of C. aramia from additional months are 
needed to clarify all events in the reproductive cycle. 

I thank M. E. Hagemann (BPBM) for permission to examine 
C. aramia.

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

CARLIA RHOMBOIDALIS (Blue-throated Rainbow-skink). EN-
DOPARASITES. Carlia rhomboidalis is known to occur in mesic 
habitats in northeastern Queensland, Australia (Cogger 2014. 
Reptiles & Amphibians of Australia. 7th edition. CSIRO Publish-
ing, Collingwood, Victoria, Australia. 1033 pp.). There is a report 
of the plasmodiid, Fallisia copemani (Paperna and Landau 1990. 
Ann. Parisitol. Hum. Comp. 65:16–21) and the alveolate Isospora 
carliae (Apicomplexa: Eimeriidae) in C. rhomboidalis (Paperna 
2006. Folia Parasitol. 53:249–254), but we know of no helminths 
reported for C. rhomboidalis and herein initiate a helminth list for 
this species.

We examined ten C. rhomboidalis (mean SVL: 47.4 mm ± 5.5 
SD, range: 41–56 mm) collected in 1971 from Queensland, Australia 
(20.9176°S, 142.7028°E; WGS 84) and deposited in the University 
of Michigan, Museum of Zoology (UMMZ) as (UMMZ 132576, 
132576A, 132576B, 132578, 132578A–C, 203010, 203010A, 203054). 
The specimens had been preserved in 10% 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, small intestine, and large intestine were 
examined for helminths under a dissecting microscope. Each 
helminth was placed in a drop of lactophenol on a glass slide, a 
cover slip was added and identification was made after study 
under a compound microscope. Identifications were made 
utilizing Anderson et al. (2009. Keys to the Nematode Parasites 
of Vertebrates, Archival Volume, CAB International, Wallingford, 
Oxfordshire, United Kingdom. 463 pp.), Gibbons (2010. Keys to the 
Nematode Parasites of Vertebrates, Supplementary Volume. CAB 
International, Wallingford, Oxfordshire, United Kingdom. 416 pp.) 
and for Pseudorictularia dipsarilis, Owen and Moorhouse (1980. 
Bul. Mus. Nat. d’hist. Nat. Ser. 4, 2:1013–1017).

Found were 1, 1, 2, Abbreviata sp. (larvae encysted in cysts) in 
the stomach wall of UMMZ 132576, 132578, and 20310, respec-
tively; 1 Oswaldocruzia sp. in the small intestine of UMMZ 203054; 
16 Rictulariidae gen. sp. (larvae in cysts) in the stomach wall of 
UMMZ 132576; and 1 P. dipsarilis in the small intestine of UMMZ 
203054.

Abbreviata sp. larvae are common in the stomachs of 
Australian reptiles (Jones 1995. J. Wild. Dis. 31:299–306) where 
they serve as paratenic (transport) hosts until eaten by a 
carnivore in which development to the adult form occurs (King 
and Jones 2016. Int. J. Parasitol. Parasites Wildl. 5:258–262. 
Oswaldocruzia sp. are found in the intestines of amphibians 
and reptiles worldwide (Anderson. 2000. Nematode Parasites 
of Vertebrates: Their Development and Transmission. Second 
Edition. CABI Publishing, Oxfordshire, United Kingdom. 650 
pp.). Infection is thought to be direct. Adults of Rictulariidae 
are known from mammals (Anderson 2000, op. cit.); they are 
best considered paratenic hosts. Pseudorictularia dipsarilis is 
previously known from frogs, lizards, and the mammal Dasyurus 
hallucatus from Australia and Papua New Guinea (Bursey et al. 
2008. Comp. Parasitol. 75:33–48).

Voucher helminths were deposited in the Harold W. Manter 
Parasitology Laboratory (HWML), The University of Nebraska, 
Lincoln, USA as Abbreviata sp. (HWML 110962); Oswaldocruzia 
sp. (HWML 110960); Pseudorictularia dipsarilis (HWML 
110961); Rictulariidae gen. sp. (HWML 110963). Abbreviata sp., 
Oswaldocruzia sp., Pseudorictularia dipsarilis, and Rictulariidae 
gen. sp. in C. rhomboidalis are new host records.

We thank D. Rabosky and A. Rabosky (UMMZ) for permission 
to examine Carlia rhomboidalis and G. Schneider (UMMZ) for 
facilitating the loan.

STEPHEN R. GOLDBERG, Whittier College, Department of Biol-
ogy, Whittier, California 90608, USA (e-mail: sgoldberg@whittier.edu); 
CHARLES R. BURSEY, Pennsylvania State University, Department of Biol-
ogy, Shenango Campus, Sharon, Pennsylvania 16146, USA (e-mail: cxb13@
psu.edu). 

CONTOMASTIX SERRANA. HABITAT. Contomastix serrana is a 
lizard mainly distributed in highlands of northern Argentina, in 
Córdoba, San Luis, and Santiago del Estero provinces (Cei 1993. 
Reptiles del Noroeste, Nordeste y Este de la Argentina. Mus. 
Reg. Sci. Nat. Torino, Monogr. 949 pp.). It was also reported in 
lowlands in Chaco Province (Acosta et al. 2015. Cuad. Herpetol. 
29:173–174) in a degraded Semiarid Chaco forest. Herein, we re-
port three records in new habitats for C. serrana in lowlands in 
the Arid Chaco.

An adult male (LECOH 731: 61.1 mm SVL, 170.1 mm TL) was 
collected on 28 November 2004 in Chancaní, Córdoba, Argentina 
(31.3653°S, 65.4858°W; WGS 84; 341 m elev.). The specimen was 
found in a dense grassland (ca. 1.5 m height) produced in 1995 
by a wildfire that burned a former Arid Chaco forest. On another 
occasion, two females were collected near Lucio V. Mansilla, 
Córdoba, Argentina. Vegetation changes from a typical Chaco 
forest (with Aspidosperma quebracho-blanco, Prosopis alba, 
and Parkinsonia praecox, among others) to a non-vegetated 
salt plain. The transition is a halophytic shrubland dominated 
by Heterostachys ritteriana and Allenrolfea patagonica, mixed 
with some forest elements. Soil gets increasingly salty from the 
forest to the salt plain. The first specimen was an adult female 
(LECOH 650: 60 mm SVL, 180 mm TL) collected on 12 December 
2015 in the transition between the Arid Chaco forest and the salt 
plain (29.7522°S, 64.7751°W; WGS 84; 182 m elev.). The second 
specimen was an adult gravid female (LECOH 689: 66 mm SVL, 
193 mm TL) collected on 28 January 2016 in Arid Chaco forest 
habitat (29.7524°S, 64.7764°W; WGS 84; 181 m elev.).

Two more adult individuals were captured (but not collected) 
in Las Cañas, near San José de Las Salinas. Both, a male (64.6 mm 
SVL, 181 mm TL) and a female (55.7 mm SVL, 157 mm TL), were 
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captured in Arid Chaco forest habitat (30.11454°S, 64.71127°W; 
WGS 84; 183 m elev.). It is worth noting that all reported 
specimens were found inside or surrounding two different 
protected areas: Chancaní Provincial Natural Park and Natural 
Forest Reserve and Salinas Grandes Multiple Use Reserve.

Specimens collected are deposited in the Collection of 
Laboratorio de Ecología y Conservación de la Herpetofauna of 
Centro de Zoología Aplicada, Universidad Nacional de Córdoba, 
Argentina. Scientific collecting permits for collecting lizards 
were issued (to NP) by Secretaría de Ambiente de la Provincia 
de Córdoba. We acknowledge CONICET (PIP-1120150100566), 
Rufford Small Grants (projects 18820-1,2), and Maestría en 
Manejo de Vida Silvestre (UNC) for financial support.

NICOLÁS PELEGRIN (e-mail: pelegrin.nicolas@gmail.com), RAFAEL 
ALEJANDRO LARA-RESENDIZ (e-mail: rafas.lara@gmail.com), SUELEM 
MUNIZ LEÃO (e-mail: suelemmleao@gmail.com), and JOSÉ MANUEL 
SÁNCHEZ (e-mail: unc.jose@gmail.com), Universidad Nacional de Cór-
doba, Facultad de Ciencias Exactas, Físicas y Naturales, Centro de Zoología 
Aplicada, Consejo Nacional de Investigaciones Científicas y Técnicas (CONI-
CET), Instituto de Diversidad y Ecología Animal (IDEA), Córdoba, Argentina.

ELGARIA MULTICARINATA (Southern Alligator Lizard). ELEVA-
TION. Elgaria multicarinata is found from northern Baja Cali-
fornia, Mexico, north through much of California and western 
Oregon, and into southern Washington. McGinnis and Stebbins 
(2018. Peterson Field Guide to Western Reptiles and Amphib-
ians. Fourth Edition. Houghton Mifflin Harcourt, Boston, Mas-
sachusetts. 560 pp.) state that this species can be found to el-
evations over 1524 m (5000 ft) whereas Lemm (2006. Field Guide 
to Amphibians and Reptiles of the San Diego Region. University 
of California Press, Berkeley, California. 326 pp.) provides more 
specific information stating they can reach 2286 m (7500 ft) in 
elevation. The high elevation record in Lemm (2006, op. cit.) is 
generally consistent with museum vouchers and citizen science 
observations, which provide only a handful of records above 
2286 m (7500 ft). Most of these high elevation observations have 
been made in the vicinity of Big Bear Lake in the San Bernardino 
Mountains, San Bernardino County, California, USA. D. Good-
ward documented an E. multicarinata at Missed Spring, which is 
southeast of Big Bear Lake, at 2438 m in elevation (8000 ft; iNatu-
ralist 28010334). One of us (GBP) observed individuals at 2385 
m (7825 ft; iNaturalist 6717728) and 2309 m (7575 ft; iNaturalist 
6717707) elevation, north of Big Bear Lake along the Pacific Crest 
Trail, and individuals have also been observed on the north slope 
of Sugarloaf Mountain on the south side of Big Bear Lake at 2353 
m (7720 ft; iNaturalist 15233409) and 2365 m (7760 ft; iNatural-
ist 15741470). It is likely that E. multicarinata also inhabits areas 
above 2286 m (7500 ft) elsewhere in the Transverse and Peninsu-
lar Ranges, and that the high number of records around Big Bear 
Lake reflects the higher density of trails in that region. Remark-
ably, outside of the Peninsular and Transverse Ranges, J. Lee 
documented an E. multicarinata at 2552 m (8374 ft; iNaturalist 
26617379) on 7 June 2019 at Whitney Portal, on the eastern slope 
of the Sierra Nevada, Inyo County, California.

On 11 June 2019 at 1458 h, one of us (JEE) observed an E. 
multicarinata webbii at 3139 m in elevation (10,300 ft; iNaturalist 
28372867) basking among large granite boulders on the summit 
ridge of Marion Mountain, Riverside County, immediately 
west of the peak (33.79592°N, 116.68808°W; WGS 84). Marion 
Mountain sits along the south ridge of Mt. San Jacinto and is the 
southernmost 10,000+ ft peak in California. The adult lizard was 
less than 30 cm from a snow drift, which abutted and partially 

surrounded the boulder on which it was basking (Fig. 1). This 
patch of snow was ca. 1 m deep; snow was fully covering the 
north slope of Marion Mountain at the time with other patches 
of snow on the summit and upper reaches of the mountain’s 
southern face. Summer snow cover on the mountain was greater 
in 2019 than in typical years because of high winter snowfall and 
relatively low temperatures in May and June that limited snow 
melt. This observation provides a substantial increase to the high 
elevation record for this species. Further, this record is well above 
the previous high elevation record for the San Jacinto Mountains 
which was only 4.5 km to the southwest, but over 1000 m lower 
in elevation at 2052 m (6732 ft; California Academy of Sciences 
[CAS] 228318).

This Marion Mountain observation as well as the new 
Inyo County observation suggest that in some areas of their 
range, E. multicarinata experience extreme cold and winters 
with prolonged snow cover. This note also demonstrates the 
exceptional value of citizen science observations for documenting 
species’ distributions; although museum databases were also 
scrutinized, nearly all the high elevation records referenced 
here were made in the last few years and reported on the citizen 
science platform iNaturalist.

JOSEPH E. ESPARZA, California State Parks-Inland Empire District, 
17801 Lake Perris Drive, Perris, California 92571, USA (e-mail: joseph.es-
parza@parks.ca.gov); GREGORY B. PAULY, Natural History Museum of Los 
Angeles County, 900 Exposition Boulevard, Los Angeles, California 90007, 
USA (e-mail: gpauly@nhm.org).

Fig. 1. Elgaria multicarinata basking adjacent to snow drifts near the 
summit of Marion Mountain at an elevation of 3139 m in the San 
Jacinto Mountains, Riverside County, California, USA.
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HEMIDACTYLUS FLAVIVIRIDIS (Yellow-bellied Gecko). PRE-
DATION. Spiders are among the most abundant and diverse 
predators of small prey in terrestrial ecosystems (Schmitz 2008. 
Science 319:952–954). On 15 August 2019 at 0145 h, we observed 
a huntsman spider, Heteropoda venatoria (ca. 2.2 cm body 
length), preying on Hemidactylus flaviviridis on a wooden door 
at Duair, in Faridpur, Bangladesh (23.4168°N, 90.06945°E). It was 
apparent that the spider had been feeding on the dead gecko 
well before our observation started, and gradually moved its 
pedipalps along the body of the gecko from neck to tail during 
the period we observed. Spider predation on reptiles is a general-
ly widespread occurrence, and spiders of the families Lycosidae, 
Sparassidae, and Theraphosidae are well known to capture small 
reptiles (Formanowicz et al. 1981. Herpetologica 37:125–129; 
Hemidy et al. 2010. Herpetol. Rev. 41:66–67; Diniz 2011. Herpe-
tol. Notes 4:357–358). This note adds to the growing body of re-
cords on this aspect.

We are grateful to Md. Ahsan Habib for his kind help to 
identify the species.

NAIM KHANDAKAR (e-mail: naim.jnu.2014@gmail.com), KAMRUN 
NAHAR JENY (e-mail: jannatjeny2014@gmail.com), and DELIP K. DAS, 
Department of Zoology, Jagannath University, Dhaka-1100, Bangladesh 
(e-mail: bisharga1095@gmail.com); MD. ASHIK JAHAN GALIB, Wildlife 
Conservation Society Bangladesh Program, Dhaka 1205, Bangladesh (e-
mail: galib2617@gmail.com).

HEMIDACTYLUS MABOUIA (Wood Slave). PREDATION. Hemi-
dactylus mabouia was first recorded in Florida, USA in 1990 on 
Crawl Key, Monroe County (Lawson et al. 1991. Herpetol. Rev. 
22:11–12). Since then, H. mabouia has rapidly spread north-
ward and can now be found throughout urban south and central 
Florida (Krysko et al. 2003. Florida Sci. 66:74–79) and is primarily 
found in edificarian and arboreal habitats (Krysko and Daniels 
2005. Carib. J. Sci. 41:28–36). Anolis carolinensis is native to Flori-
da, with a distribution spanning west to Texas and north to North 
Carolina (Krysko et al. 2011. Atlas of Amphibians and Reptiles 
in Florida. Final report, Florida Fish and Wildlife Conservation 
Commission, Tallahassee, Florida. 524 pp.). Throughout south 
Florida, both H. mabouia and A. carolinensis are frequently sym-
patric, although it is assumed that interactions are limited as H. 
mabouia is generally nocturnal (although has been observed 
basking during the day; JTS, pers. obs.; Meshaka et al. 2004. The 
Exotic Amphibians and Reptiles of Florida. Krieger Publ. Co., 
Malabar, Florida. 166 pp.), while A. carolinensis is primarily di-
urnal. In south Florida, A. carolinensis has been observed to be 
primarily an insectivore.

Here, we reported on a predation event of a juvenile H. 
mabouia by an adult male A. carolinensis. On 10 August 2018 at 
1052 h, we observed a large adult male A. carolinensis (ca. 6.5 
cm SVL) in the Gifford Arboretum of the University of Miami 
(25.724°N, 80.280°W; WGS 84; ca. 1 m elev.) on a palm frond 
ca. 1.25 m off the ground. The A. carolinensis was caught using 
a noose pole, and on retrieving the lizard it was apparent that 
it was in the process of ingesting a lizard. Regurgitation was 
induced by gently massaging the throat of the A. carolinensis. 
Upon complete regurgitation the prey item was identified as 
a juvenile H. mabouia (2.1 cm SVL). Predation of H. mabouia 
by Anolis lizards has been recorded before (e.g., A. cristatellus: 
Owen and Perry 2005. Herpetol. Rev. 36:444; A. equestris: 
Thawley et al. 2017. Herpetol. Rev. 48:183–184). The body of H. 
mabouia showed tearing on the dorsal tissue, presumably as a 
result of the predation event. To our knowledge this is the first 

recorded observation of A. carolinensis preying on H. mabouia 
and expands the reported diet of A. carolinensis. The presence 
of multiple ecologically similar exotic lizards is presumed to 
pose a negative effect to A. carolinensis through interspecific 
competition, however this observation suggests that the 
predation of juvenile exotic lizards may also present a valuable 
prey subsidy.

JAMES T. STROUD, Department of Biology, Washington University in 
St. Louis, St. Louis, Missouri 63130, USA (e-mail: jameststroud@gmail.com); 
THOMAS SANGER, Department of Biology, Loyola University Chicago, 
Chicago, Illinois 60660, USA (e-mail: tsanger@luc.edu).

HOMONOTA HORRIDA (South American Marked Gecko). HAB-
ITAT. Homonota horrida is distributed in Argentina and Para-
guay (Cacciali et al. 2018. Zoosyst. Evol. 94:147–161; Talbot 1978. 
J. Herpetol. 12:433–435). It is an endemic species to the Chaco 
ecoregion. In the Arid Chaco, it is considered a forest special-
ist, and it is associated with leaf litter and fallen logs (Cruz 1994. 
Cuad. Herpetol. 8:119–125; Pelegrin and Bucher 2010. J. Arid 
Environ. 74:368–372; Pelegrin and Bucher 2012. J. Arid Environ. 
79:13–19; Pelegrin and Bucher 2015. J. Nat. Hist. 49:2693–2708). 
In the Mountain Chaco, it behaves as a saxicolous species, using 
rock crevices as refuge (Aun and Martori 1994. Cuad. Herpetol. 
8:90–96). In the context of the project “Herpetofauna de Salinas 
Grandes de Córdoba: Conservación, diversidad y adaptaciones 
al medio salino”, we captured two specimens of H. horrida us-
ing pitfall traps in a halophytic environment. The first individual, 
captured on 25 February 2016 near Lucio V. Mansilla (29.7539°S, 
64.7815°W; WGS 84; 179 m elev.) was a neonate specimen (29.2 
mm SVL, 64.5 mm TL) found ca. 450 m from the forest edge. The 
second specimen, captured on 2 December 2017 was an adult (60 
mm SVL, 122 mm TL) found at a similar distance from the forest 
edge as the first individual at Las Cañas, near San José de Las Sa-
linas (ca. 40 km from the first record, 30.113°S, 64.7180°W; WGS 
84; 180 m elev.). Both sites are located inside Salinas Grandes 
salt plain, characterized by high concentrations of salt and halo-
phytic vegetation dominated by Heterostachys ritteriana and Al-
lenrolfea patagonica. These records represent the first report of 
H. horrida for saline environments throughout its entire area of 
distribution. The specimen collected in 2016 is deposited in the 
Laboratorio de Ecología y Conservación de la Herpetofauna of 

Fig. 1. Predation of a juvenile Hemidactylus mabouia by an adult 
male Anolis carolinensis, observed in the Gifford Arboretum in the 
University of Miami, Miami, Florida, USA.
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Centro de Zoología Aplicada, Universidad Nacional de Córdoba, 
Argentina (LECOH 720). Scientific collecting permits for collect-
ing lizards were issued (to NP) by Secretaría de Ambiente de la 
Provincia de Córdoba. Fieldwork was funded by CONICET (PIP-
1120150100566) and Rufford Small Grants (projects 18820-1,2).

NICOLÁS PELEGRIN (e-mail: pelegrin.nicolas@gmail.com), RAFAEL 
ALEJANDRO LARA-RESENDIZ (e-mail: rafas.lara@gmail.com), SUELEM 
MUNIZ LEÃO (e-mail: suelemmleao@gmail.com), and JOSÉ MANUEL 
SÁNCHEZ, Universidad Nacional de Córdoba, Facultad de Ciencias Exac-
tas, Físicas y Naturales, Centro de Zoología Aplicada, Consejo Nacional de 
Investigaciones Científicas y Técnicas (CONICET), Instituto de Diversidad y 
Ecología Animal (IDEA), Córdoba, Argentina (e-mail: unc.jose@gmail.com).

LEIOCEPHALUS CARINATUS (Northern Curly-Tailed Lizard). 
EXTREME FECAL IMPACTION. At 1041 h on 21 July 2018, we 
captured an adult female Leiocephalus carinatus (Florida Mu-
seum of Natural History [UF] 185239: 87 mm SVL, 28 g) in Cocoa 
Beach, Brevard County, Florida, USA (28.32751°N, 80.61065°W; 
WGS 84) with a visibly distended abdomen, dense upon palpa-
tion (Fig. 1). The animal was euthanized. Dissection revealed 
a giant, putty-like mass similar to that previously described in 
this species (Claunch and Crowe-Riddell 2018. Herpetol. Rev. 
49:118–119). The other internal organs had visibly atrophied, 
notably the liver and ovaries. The fecal bolus was weighed intact 
in the GI tract at a mass of 22 g. This fecal bolus weighed approxi-
mately 78.5% of the animal’s total body mass (Fig. 1), and to our 

knowledge, represents the largest feces to body mass ratio re-
corded in a living animal. In comparison, in Python bivittatus—a 
species which regularly take large food items—a fecal bolus of 
13% body mass was recorded (Boback et al. 2016. Bioinvasions 
Rec. 5:197–203).

The specimen was scanned using high resolution computed 
tomography using a Phoenix V|Tome|X M CT system at 
the University of Florida’s Nanoscale Research Facility, at a 
resolution of 65.2138 µm and the mass was found to contain 
dense, particulate material resembling sand or dirt and an Anolis 
skull. We segmented the skeleton, soft tissue, and fecal bolus 
of the specimen using VGStudioMax 3.3 (Volume Graphics, 
Heidelberg), and calculated the volume of the fecal bolus as 
35% of the lizard’s total body volume (Fig. 2). Shape files and 
tomograms of the scan can be downloaded from Morphosource.
org (doi: 10.17602/M2/M73983).

We discovered another instance of extreme fecal impaction 
in Martin County (27.16192°N, 80.22658°W; WGS 84) on 24 June 
2018, of an adult female L. carinatus (UF 185297: 90 mm SVL, 
30 g) with a fecal bolus of 14 g, or 46.7% of the total body mass. 
This record updates the documented occurrence of extreme 
fecal impaction in wild L. carinatus populations to 0.7% of those 
examined by our lab group (3 specimens with fecal impaction 
greater than 30% of body weight of 402 examined across 11 
geographically distinct localities in Florida). The multiple 
occurrences observed in L. carinatus may be a result of its broad 
diet (Schoener et al. 1982. Oecologia 53.160–169) coupled with 
an inability to digest ornamental plants, human refuse, or soil 
co-ingested with other items. Whether this phenomenon occurs 
in the native range of L. carinatus remains to be seen.

This work was conducted with funding from USGS Fort 
Collins Science Center Invasive Species Branch, Florida Museum 
of Natural History, and approval from Florida Fish and Wildlife 
Conservation Commission (EXOT-17-26) and University 
of Florida Institutional Animal Care and Use Committee 
(#201709774).

NATALIE M. CLAUNCH, School of Natural Resources and Environ-
ment, 105 Black Hall, P.O. Box 116455, University of Florida, Gainesville, 
Florida, USA (e-mail: nmclaunch@ufl.edu); ED STANLEY, Florida Museum 
of Natural History, Dickinson Hall, University of Florida, Gainesville, Florida, 
USA (e-mail: elstanley@flmnh.ufl.edu); CHRISTINA M. ROMAGOSA, Wild-
life Ecology and Conservation, 110 Newins-Zeigler Hall, P.O. Box 110430, 
University of Florida, Gainesville, Florida, USA (e-mail: cmromagosa@ufl.
edu).

LIOLAEMUS DITADAI. EXTREME MICROHABITAT. Liolaemus 
ditadai is a poorly known lizard species, distributed in Salinas 
Grandes and Salinas de Ambargasta salt flats located in central-
northern Argentina (Ávila et al. 2015. Check List 11:1710). It is 
found exclusively in the halophytic vegetation typical of the bor-
der of the salt plain, composed by Heterostachys ritteriana and 
Allenrolfea patagonica (Cei 1983. Deserta 7:172–178; Ávila et al. 
2015, op. cit.). On 19 November 2017, in the context of the project 
“Herpetofauna de Salinas Grandes de Córdoba: Conservación, 
diversidad y adaptaciones al medio salino”, we found an isolated 
male of L. ditadai (62.16 mm SVL, 125 mm TL; Fig. 1A) in a re-
mote location inside the salt flat (30.0741°S, 64.7067°W; WGS 84; 
177 m elev.). The record was quite surprising, because of the dis-
tance from the specimen location to the nearest vegetation. In 
straight line, the specimen was ca. 1 km from the nearest shrub 
and even farther from the salt flat edge. The lizard was found un-
der a decomposed log (ca. 15 cm in diameter and 100 cm length; 

Fig. 1. Left panel) Adult female Leiocephalus carinatus with visibly 
distended abdomen; right panel) dissected female L. carinatus (UF 
185239) with fecal bolus intact in gut. 
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Fig. 2. High resolution computed tomography image of Leiocephalus 
carinatus with fecal bolus colored in brown (UF 185239).
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Fig. 1B), and even when there was no apparent food or water 
sources nearby, it seemed to be in good physical condition. At 
the site of capture, we found some metallic debris that could be 
used as potential refuge, but no vegetation was found in the sur-
roundings (Fig. 1B). No other lizards were found in the area. The 
individual was released in the place of capture after taking mor-
phological measures. A curious detail was the presence of rela-
tively large patches of solidified salt in the fingertips of the lizard 
(Fig. 1A). This observation contributes to a baseline of ecophysi-
ological information for the species and leads to questions about 
its resistance to high salinity levels and low freshwater availabil-
ity. Fieldwork was funded by CONICET (PIP #1120150100566) 
and Rufford Small Grants (projects 18820-1,2).

NICOLÁS PELEGRIN (e-mail: pelegrin.nicolas@gmail.com), RAFAEL 
ALEJANDRO LARA-RESENDIZ (e-mail: rafas.lara@gmail.com), SUELEM 
MUNIZ LEÃO (e-mail: suelemmleao@gmail.com), and JOSÉ MANUEL 
SÁNCHEZ (e-mail: unc.jose@gmail.com), Universidad Nacional de Cór-
doba, Facultad de Ciencias Exactas, Físicas y Naturales, Centro de Zoología 
Aplicada, Consejo Nacional de Investigaciones Científicas y Técnicas (CONI-
CET), Instituto de Diversidad y Ecología Animal (IDEA), Córdoba, Argentina.

LIOLAEMUS RUIBALI (Ruibal’s Tree Iguana). REPRODUCTION. 
Liolaemus ruibali is a small lizard that inhabits environments 

of the Andean Cordillera of San Juan and Mendoza, Argentina 
(Abdala et al. 2012. Cuad. Herpetol. 26:215–248). This species 
feeds predominantly on invertebrates (Villavicencio et al. 2005. 
Multequina 14:47–52), is viviparous (Cánovas et al. 2014. Nótulas 
Faunísticas 159:1–3) and has a bimodal activity pattern (Castillo 
et al. 2015. Multequina 24:19–31). Reproductive biology has been 
briefly described for L. ruibali (Cánovas et al. 2014, op. cit.) and 
mating is undescribed. Here, we report behaviors during mating 
in L. ruibali.

At ca. 1600 h on 2 October 2010, during a herpetological 
survey we observed and photographed a free-ranging pair of 
L. ruibali in Quebrada Vallecito, Calingasta Department, San 
Juan Province, Argentina (31.1791°S, 69.7092°W; WGS 84; 2860 
m elev.). We observe the pair rolling on a hillside, until they 
stopped against a rock. We did not observe courtship prior to 
mating. During mating, the male inclined his body laterally 
over that of the female (no differentiated use of hemipenes was 
distinguished), grasping her with his left hind leg and biting her 
neck (Fig. 1). The female remained motionless. The mating time 
lasted ca. 8 min. The male removed his copulatory organ from 
the female’s cloaca and released it from its bite. Afterwards, the 
female withdrew. The mating behavior we observed in L. ruibali 
was similar to that reported of other lizard species (e.g., Halloy 
and Stazzonelli 2007. Herpetol. Rev. 38:462–463; González-
Candia 2019. Cuad. Herpetol. 33:83–86), where the behavior 
of the male to towards the female is characterized by sharp 
bites, mounts, and short-term copulation. However, previous 
authors observed males dragging the cloacal region, hind legs 
extended, in attempt to withdraw the everted hemipenes. To 
our knowledge, this is the first record of copulation for L. ruibali 
in Argentina. This record broadens the knowledge about the 
reproductive behavior of these lizards and provide background 
to their little studied natural history.

We thank the Secretaría de Ambiente y Desarrollo Sustentable 
of San Juan for granting us permission to conduct the research.

ANA VICTORICA EROSTARBE, Consejo Nacional de Investigaciones 
Científicas y Técnicas (CONICET), Godoy Cruz 2290, Ciudad Autónoma de 
Buenos Aires C1425FQB, Argentina; 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 
(e-mail: anivictorica@gmail.com); JUAN CARLOS ACOSTA, Gabinete de 
Diversidad y Biología de Vertebrados del Árido (DIBIOVA-UNSJ); Departa-
mento de Biología, Facultad de Ciencias Exactas Físicas y Naturales, Univer-

Fig. 1. A) Isolated individual of Liolaemus ditadai found in the Sali-
nas Grandes salt flat, Argentina; B) general view of the location where 
the specimen was found. Note the accumulation of salt in the finger-
tips of the lizard.

Fig. 1. A mating pair of Liolaemus ruibali in San Juan, Argentina.
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sidad Nacional de San Juan. Av. Ignacio de la Roza 590 Rivadavia, San Juan, 
Argentina (e-mail: jcacostasanjuan@gmail.com).

MONILESAURUS ROUXII (Roux’s Forest Lizard). DIET. Monile-
saurus rouxii (formerly Calotes rouxii) is a diurnal, semi-arboreal 
agamid distributed across the low and medium elevation forests 
of the Western Ghats and parts of the Eastern Ghats of India (Pal 
et al. 2018. Zootaxa 4482:401–450). Monilesaurus rouxii is known 
to be an insectivore (Zug 2012. Smithson. Herpetol. Inf. Serv. 
141:1–6); however, there is a lack of published literature identify-
ing the prey items of M. rouxii. Herein, we report an observation 
of M. rouxii feeding on a boxer mantis (Mantodea: Hymenopodi-
dae: Astyliasula sp.). The boxer mantis was identified as belonging 
to the genus Astyliasula based on the following characteristics: 1) 
juxta-ocular bulges small and rounded, 2) dilated part of fore fe-
mur wider than non-dilated part, 3) pronotum smooth, without 
conical tubercle, and 4) alae of female subopaque (Schwarz and 
Shcherbakov 2017. Zootaxa 4291:243–274).

At 1630 h on 25 August 2019, we observed a M. rouxii catch 
a boxer mantis in the leaf litter in a patch of tropical evergreen 
rainforest (13.50991°N, 75.19126°E; WGS 84), in the vicinity of 
Bidargodu, Karnataka, India. The lizard then climbed onto the 
trunk of a shrub and started to eat the mantis (Fig. 1). After a few 
minutes, the M. rouxii became wary of our presence and moved 
further up the shrub. By 1650, it had completed swallowing the 
mantis. To the best of our knowledge, this is the first prey item for 
M. rouxii to be reported at the genus level.

We thank the Madras Crocodile Bank Trust for supporting the 
research carried out at the Agumbe Rainforest Research Station.

YATIN KALKI, Agumbe Rainforest Research Station, Suralihalla, 
Agumbe, Karnataka 577411, India (e-mail: yatin.kalki@gmail.com); CHI-
TING HSU, Department of Entomology, National Chung Hsing University, 
145 Xingda Rd, Taichung 402, Taiwan (e-mail: cthsu110311@smail.nchu.
edu.tw).

NOTOMABUYA FRENATA. REPRODUCTION. Notomabuya fre-
nata (Cope, 1862; = Mabuya frenata; Mabuyidae) occurs in South 
America, Argentina, Paraguay, Bolivia, and Brazil (Gallardo 1968. 
Rev. Mus. Arg. Cs. Nat. “Bernardino Rivadavia” Zool. 9:177–196). 
In Brazil, it is widely distributed with records from Rio Grande do 
Sul, Tocantins, Goias, Minas Gerais, Mato Grosso, Ceará, São Pau-
lo, Maranhão, south of Pará, and more recently in Rio de Janeiro 
(Pinto and Araújo 2000. Herpetol. Rev. 31:53; Vrcibradic and Mou-
ra-Leite 2003. Herpetol. Rev. 34:166; Vrcibradic et al. 2006. Check 
List 2006:57–58; Uetz et al. [eds.] 2019. The Reptile Database. www.
reptile-database.org; 17 June 2019). It is a typical species of the 
Cerrado and Chaco domains (Vanzolini 1980. Répteis das Caat-
ingas. Academia Brasileira de Ciências, Rio de Janeiro, Brazil. 161 
pp.; Colli et al. 2002. In Oliveira and Marquis [eds.], The Cerrados 
of Brazil – Ecology and Natural History of a Neotropical Savanna, 
pp. 223–241. Columbia University Press, New York, New York), and 
can also be found in the Atlantic Forest, usually on along forest 
edges (Sousa et al. 2012. Bio. Neotrop. 12:35–49). Notomabuya fre-
nata is a species of placentotrophic viviparous lizards presenting a 
placental structure analogous to that of the mammalian eutheria 
(Silva and Araújo 2008. Ecologia dos Lagartos Brasileiros. Techni-
cal Books Editora, Rio de Janeiro, Brazil. 271 pp.). Due to the pecu-
liarities observed in the reproductive mode of N. frenata, it can be 
used as a model taxon for studies on the evolution of reproductive 
patterns in vertebrates (Blackburn and Vitt 1992. In Hamlett [ed.], 
Reproductive Biology of South American Vertebrates, pp. 150–164. 
Springer-Verlag, New York, New York).

An adult gravid female N. frenata (12 g, 64 mm SVL, 56 mm 
tail length [TL]) was collected alive with inflated abdomen 
(Fig. 1A) on 19 September 2016 in the Ritápolis National Forest 

Fig. 1. Monilesaurus rouxii feeding on a boxer mantis (Astyliasula sp.) 
in Karnataka, India.

Fig. 1. A) Adult gravid female specimen of Notomabuya frenata from 
Minas Gerais, Brazil with inflated abdomen and apparent autotomy; 
B) the same specimen after dissection with five neonates.
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(21.05587°S, 44.27165°W; WGS 84; 896 m elev.), a protected area 
of 89.5 ha, in Municipality of Ritápolis, Minas Gerais, Brazil. 
During necropsy, it was observed that it contained five neonates 
at stage five of gestation (Fig. 1B; Vrcibradic and Rocha 1998. 
Copeia 1998:612–619). The mean measurements (± 1 SD) of the 
neonates were 26.3 (± 1.3) mm SVL (range: 25–28 mm, n = 4) and 
24.0 (± 10.7) mm TL (range: 8–30 mm, n = 4). The neonate with 
the smallest TL had lost a part of the tail. This data corroborates 
previous studies that demonstrate that the litter size varies 
proportionally with female size. This was observed by Vrcibradic 
and Rocha (1998, op. cit.), in which N. frenata specimens 
analyzed had a mean litter size of 4.9 to 5.1, varying from two to 
eight neonates, being directly related to the size of the female.

All N. frenata specimens are deposited in the Herpetological 
Collection of the Universidade Federal de Juiz de Fora - 
Reptiles, Minas Gerais, Brazil (CHUFJF- Reptiles 1659). The 
collection permit was authorized by Instituto Chico Mendes de 
Conservação à Biodiversidade (ICMBio 31727).

NATHÁLIA R. HONÓRIO, Departamento de Zoologia, Universidade 
Federal de Juiz de Fora, 36036-900, Juiz de Fora, Minas Gerais, Brazil (e-
mail: jfnathalia@hotmail.com); ALEXANDRE A. HUDSON, Programa de 
Pós - Graduação em Ecologia, Universidade Federal de Juiz de Fora, 36036-
900, Juiz de Fora, Minas Gerais, Brazil (e-mail: hudsonran@gmail.com); 
PAOLA R. OLIVEIRA (e-mail: paolarooliveira91@gmail.com) and BERNA-
DETE M. SOUSA, Programa de Pós - Graduação em Comportamento Ani-
mal, Universidade Federal de Juiz de Fora, 36036-900, Juiz de Fora, Minas 
Gerais, Brazil (e-mail: bernadete.sousa@gmail.com). 

OLIGOSOMA OTAGENSE (Otago Skink). AGGRESSION and 
CANNIBALISM. Oligosoma otagense is one of the largest and rar-
est skinks in New Zealand (Hitchmough et al. 2009. N. Z. J. Zool. 
37:203–224). Currently listed as Endangered on the IUCN Red 
List, this viviparous species is endemic to the sub-alpine tussock 
grassland habitats of the Otago region of the South Island (Cree 
1994. N. Z. J. Zool. 21:351–372). It is a strongly saxicolous spe-
cies with a preference for schist rock outcrops with numerous 
crevices, fissures, and loose slabs (Coddington and Cree 1997. 
Pac. Conserv. Biol. 3:379–391). It is also a social lizard; pairing be-
tween males and females, and occasionally same-sex pairs, have 
been observed in the wild during spring, summer and autumn 
(Coddington and Cree 1997, op. cit.; Germano 2007. J. Herpetol. 
41:72–80). Groups of 3 to 4 individuals (comprising both adults 
and juveniles) have also been observed (Germano 2007, op. cit.).

Observations were made of a small population previously 
established by translocation, in a 109-m2 outdoor enclosure at 
Ōrokonui Ecosanctuary in the southern South Island (45.767°S, 
170.6°E; NZGD 2000; 324 m elev.). The population was founded 
in November 2013 with 30 individuals derived from captive-
bred stock (Bogisch et al. 2016. N. Z. J. Zool. 43:211–220). At the 
time of our study, the population consisted of 33 individuals 
(6 adult males, 6 adult females, 5 subadults, and 16 juveniles), 
with 35% of them born within the enclosure. At 1216 h on 19 

October 2018, an incident of aggression and cannibalism 
was observed between an adult male (10.7 cm SVL, 12.4 cm 
tail length, 33 g) and subadult O. otagense (8.1 cm SVL, 12.5 
cm tail length, 11 g). The adult male was from the founding 
population, whereas the subadult was probably born after the 
translocation. The adult male was initially seen chasing and 
lunging at the subadult before biting the latter by the neck. 
Then, the subadult was violently dragged around for 2 min 
before both skinks disappeared into the crevices of one of the 
rock tors (Fig. 1). At 1358 h, the adult male was observed again, 
having almost entirely consumed the subadult, with only the 
tail visible (Fig. 2).

Cannibalism of a juvenile by an adult O. otagense had 
previously been documented in the population at Ōrokonui 
when skinks were first released into the enclosure in spring 
2013. Within 2 h of release, one of the juveniles was seen 
being consumed by an adult (Bogisch et al. 2016, op. cit.). 
It is interesting to note that in our observation, however, 
cannibalism did not occur during a translocation event and the 
prey item was larger than that observed by Bogisch et al. (2016, 
op. cit.). Gaining a better understanding of this behavior may 
aid in the future management of this and other translocated 
populations of this endangered species, particularly as high 
population density can lead to increased intraspecific predation 
(Kaplan and Sherman 1980. J. Herpetol. 14:183–185).

We thank the Otago Natural History Trust (ONHT), 
Department of Conservation (DOC), Kāti Huirapa Rūnaka ki 
Puketeraki and E. Smith from Ōrokonui Ecosanctuary for the 
opportunity to carry out this study.

VANITHA ELANGOVAN (e-mail: vanithaelangovan21@gmail.com), 
ALISON CREE (e-mail: alison.cree@otago.ac.nz), JOANNE MONKS (e-
mail: jmonks@doc.govt.nz), and STEPHANIE GODFREY, Department of 
Zoology, University of Otago, P.O. Box 56, Dunedin 9054, New Zealand 
(e-mail: stephanie.godfrey@otago.ac.nz). Fig. 1. Adult male Oligosoma otagense gripping a subadult by the 

neck.

Fig. 2. Consumption of the subadult by the adult male an hour after 
the two skinks were seen fighting.
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OPHIODES STRIATUS (Glass Lizard). REPRODUCTION. Ophi-
odes striatus (Anguidae) is an exclusively Neotropical species dis-
tributed from east of the Andes, in the central region, through-
out east and southeastern South America. In Brazil it is found 
in southeast and central mountainous areas in the Cerrado 
and Atlantic Forest biomes (Barros and Teixeira 2007. Bol. Mus. 
Biol. Mello Leitão 22:11–23; Trindade et al. 2013. Herpetol. Rev. 
44:145). They have prominant characteristics, such as a small 
and pointed head, elongated tail and body, absence of external 
vestiges of anterior limbs, rudimentary hind limbs, and repro-
ductive mode described as lecitotrophic viviparous (= ovovivipa-
rous; Pizzato 2005. Herpetol. J. 15:9–13; Barros and Teixeira 2007, 
op. cit.; Montechiaro et al. 2011. North-West J. Zool. 7:63–71). 

On 13 October 2016, an adult gravid female O. striatus (40 g, 
192 mm SVL, 165 mm tail length [TL], apparent autotomy; Fig. 1A) 
was captured alive in the Ritápolis National Forest (21.05587°S, 
44.27165°W; WGS 84; 896 m elev.), a small protected area (89.5 
ha) in the Municipality of Ritápolis, Minas Gerais, Brazil. The 
specimen was necropsied and the presence of ten neonates at 
stage five of gestation was verified (Fig. 1B; Vrcibradic and Rocha 
1998. Copeia 1998:612–619). The mean measurements (± 1 SD) of 
the 10 neonates were 44.8 (± 2.3) mm SVL (range: 42–50 mm) and 
59.0 (± 4.5) mm TL (range: 48–65 mm). A large variation is found 
in the literature on litter size in O. striatus, with the number of 
neonates ranging from four to fourteen (Bernardo and Pires 
2006. Herpetol. Rev. 37:469-470; Barros and Teixeira 2007, op. cit.; 
Trindade et al. 2013, op. cit.). The mean SVL of these 10 neonates 
is less than that reported by Trindade et al. (2013, op. cit.). 

All O. striatus specimens are deposited in the Herpetological 
Collection of the Universidade Federal de Juiz de Fora - 
Reptiles, Minas Gerais - Brazil (CHUFJF - Reptiles 2000). The 
collection permit was authorized by Instituto Chico Mendes de 
Conservação à Biodiversidade (ICMBio 31727).

PAOLA R. OLIVEIRA, Programa de Pós - Graduação em Comporta-
mento Animal, Universidade Federal de Juiz de Fora, 36036-900, Juiz de 
Fora, Minas Gerais, Brazil (e-mail: paolarooliveira91@gmail.com); ALEX-
ANDRE A. HUDSON, Programa de Pós - Graduação em Ecologia, Uni-
versidade Federal de Juiz de Fora, 36036-900, Juiz de Fora, Minas Gerais, 
Brazil (e-mail: hudsonran@gmail.com); NATHÁLIA R. HONÓRIO (e-mail: 
jfnathalia@hotmail.com) and BERNADETE M. SOUSA, Departamento de 
Zoologia, Universidade Federal de Juiz de Fora, 36036-900, Juiz de Fora, 
Minas Gerais, Brazil (e-mail: bernadete.sousa@gmail.com).

PHRYNOSOMA CORNUTUM (Texas Horned Lizard). COVER. 
Cover for Phrynosoma cornutum is typically sought out to avoid 
heat stress as well as to escape predators. Cover includes bunch 
grasses, burrowing into loose litter and soil, cracks within the 
soil, animal burrows, as well as taking shelter beneath and with-
in shrubs (Sherbrooke 2003. Introduction to Horned Lizards of 
North America. University of California Press, Berkeley, Califor-
nia. 178 pp.; Wolf et al. 2015. Herpetol. Rev. 46:633–634). 

On 30 June 2019 at 1809 h JOH discovered an adult female 
P. cornutum (96.3 mm SVL, 72 g; Fig. 1A) in the rooting hole 
(hereafter, dugout) made by a Sus scrofa (Feral Hog) on a private 
ranch located in La Salle County, Texas, USA (28.32128°N, 
99.13457°W). Around the main dugout were additional old 
and new S. scrofa wallows. Sus scrofa cause extensive damage 
to rangelands by disturbing the soil, native plants, and wildlife 
(Seward et al. 2004. Sheep & Goat Res. J. 19:34–40). Direct impacts 
on herpetofauna include the consumption of salamanders, 
lizards, snakes, turtles, tortoises, and within coastal environments 
the nests of sea turtles; indirect impacts are primarily through 
habitat destruction (USDA 2002. Environmental assessment. 
United States Department of Agriculture, Animal, Plant and 
Health Inspection Service, Wildlife Services, Gainesville, Florida, 
USA; Jolley et al. 2010. J. Mammal. 91:519–524). The female P. 
cornutum was found within a 60 cm dugout, headfirst into an 
8 cm wide and 5 cm deep cavity she had scraped out within the 
dugout (Fig. 1B). At time of the sighting the ambient temperature 
was 36.5°C, relative humidity 51.1%, ground temperature within 
cavity 31.3°C, ground temperature above dugout 35.6°C, and the 
light intensity was measured at 11.3 Klux within the cavity and 
70.1 Klux outside the dugout in direct sunlight, with 16.1% of light 
reaching her. The dugout was excavated to determine if she was 
potentially covering a nest, however, no eggs were discovered. 
We scanned her abdomen with an Ibex Pro ultrasound equipped 
with a MC-8 micro transducer probe, but the ultrasound imagery 
revealed that she was not gravid.

It appears that the female P. cornutum took advantage 
of the fresh, loose soil from the rooting created by S. scrofa to 
potentially: 1) have energetic savings by burrowing into pre-
dug soils rather than burrow through the hard surface crust, 2) 
avoid the warmer soil temperature on the ground surface, and 
3) escape direct sunlight. Bunch grasses such as Big Sacaton 
(Sporobolus wrightii), False Rhodegrass (Trichloris crinita) and 
Shortspike Windmillgrass (Chloris subdolichostachya), as well 
as low growing Honey Mesquite (Prosopis glandulosa) and 
Blackbrush Acacia (Acacia rigidula) were all present in the area 
and provided adequate cover; however, the lizard took cover 
within the dugout. Phrynosoma cornutum are vulnerable to 

Fig. 1. Adult female specimen of Ophiodes striatus with apparent au-
totomy and ten neonates from Minas Gerais, Brazil.

Fig. 1. A) Habitat damage caused by the rooting activity of Sus scrofa 
(Feral Hog) in south Texas in June 2019. The red square designates 
the rooting hole (i.e., dugout) created by S. scrofa and the yellow cir-
cle highlights where the adult, female Phrynosoma cornutum (Texas 
Horned Lizard) created a cavity; B) an adult female P. cornutum exca-
vating a cavity within the rooting hole of S. scrofa.
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S. scrofa predation (Taylor and Hellgren 1997. Southwest. Nat. 
42:33–39). However, little is known of how habitat alterations 
caused by S. scrofa affect P. cornutum. To our knowledge this is 
the first documentation of P. cornutum utilizing habitat damage 
caused by S. scrofa.

Handling of this individual was in compliance with a Texas 
Parks and Wildlife Scientific Collection Permit (#SPR-0993-636) 
issued to SEH.

JAVIER O. HUERTA (e-mail: javier.huerta@students.tamuk.edu) and 
SCOTT E. HENKE, Department of Rangeland and Wildlife Sciences, Caesar 
Kleberg Wildlife Research Institute (MSC 228), Texas A&M University-Kings-
ville, Kingsville, Texas 78363, USA (e-mail: scott.henke@tamuk.edu).

PHYMATURUS WILLIAMSI. PARTURITION BEHAVIOR. The 
Andean lizard Phymaturus williamsi (Lobo et al. 2013. Zoo-
taxa 3683:117–132), is categorized as vulnerable (Abdala et al. 
2012. Cuad. Herpetol. 26:215–248) and is endemic to Quebrada 
Vallecito (31.1791°S, 69.7092°W; WGS 84; 3000 m elev.), in the 
high Andes, 40 km NW of Calingasta, San Juan Province, Argen-
tina. All species of Phymaturus (Liolaemidae) are viviparous, 
saxicolous, and mostly herbivorous (Lobo et al. 2016. Zool. J. 
Linn. Soc. 176:648–673). Reproductive activity has been re-
cently documented (Castro et al. 2018. Herpetol. Conserv. Biol. 
13:283–293); however, to our knowledge, parturition behavior 
has not been recorded. Here, we present new data related to the 
parturition behavior and neonate dimensions of P. williamsi.

On 19 March 2011 at 1246 h, during a population long-term 
study, we found a female P. williamsi (109 mm SVL) giving 
birth in the middle of rocks, on bare ground, with a substrate 
temperature of 34.3°C (Fig. 1). In the contraction phase, the 
female began to jerk its hind legs spasmodically, one at a 
time, which appeared to facilitate the birth of the young. The 
extrusion of the newborn took ca. 15 min. The neonate (59 
mm SVL) emerged tail-first, with the umbilical cord and the 
remnants of the amniotic sac hanging from the navel. The 
newborn was born dead. We do not observe the adult female 
eating the umbilical cord, drinking remnants of amniotic fluid, 
or making movements with the tongue. Later we palpated the 
female and recorded the presence of a prominent elliptical 
structure indicative of intrauterine embryo. Therefore, the 
clutch size was two offspring.

Our results indicate that the period of births of P. williamsi 
extends through March. The date of birth and the size of the 
litter agrees with that which has been reported for the species 
(Castro et al. 2018, op. cit.). Nevertheless, this note represents 
the first time that caudal birth has been reported in liolaemid 
lizards (Ibargüengoytía et al. 2002. Cuad. Herpetol. 16:129–135; 
Kozykariski et al. 2008. Cuad. Herpetol. 22:95–97). This probably 
caused the death of the neonate by suffocation.

We thank the Secretaría de Ambiente y Desarrollo Sustentable 
of San Juan for granting us permission to conduct this research.

ANA VICTORICA EROSTARBE, Consejo Nacional de Investigaciones 
Científicas y Técnicas (CONICET), Godoy Cruz 2290, Ciudad Autónoma de 
Buenos Aires C1425FQB, Argentina and Departamento de Biología, Facul-
tad de Ciencias Exactas Físicas y Naturales, Universidad Nacional de San 
Juan. Av. José Ignacio de la Roza 590 (Oeste) Rivadavia, San Juan, Argen-
tina (e-mail: anivictorica@gmail.com); JUAN CARLOS ACOSTA, Gabinete 
de Diversidad y Biología de Vertebrados del Árido (DIBIOVA-UNSJ) and De-
partamento de Biología, Facultad de Ciencias Exactas Físicas y Naturales, 
Universidad Nacional de San Juan. Av. Ignacio de la Roza 590 Rivadavia, 
San Juan, Argentina (e-mail: jcacostasanjuan@gmail.com).

STENODACTYLUS STHENODACTYLUS (Elegant Gecko). BI-
FURCATION. Tail bifurcation is a relatively common phenom-
enon in many lizards with an ability to regenerate their tails. Bi-
furcation usually happens after the tail is autotomized (perhaps 
in an incomplete fashion; e.g., Vergilov and Natchev 2017. Arx. 
Misc. Zool. 15:224–228), when two (or more) tips are re-grown 
instead of the original one. Geckos are no exception and cases 
of tail bifurcation have been observed in a number of African 
and Asian taxa (e.g., Koleska 2018. Herpetol. Notes 11:115–116). 
The genus Stenodactylus is a Saharo-Arabian taxon (Roll et al. 
2017. Nat. Ecol. Evol. 1:1677–1682) containing eleven recognized 
species (http://reptile-database.reptarium.cz; 10 Apr 2019), of 
which three occur in Israel (Meiri et al. 2019. Isr. J. Ecol. Evol. 
65:43–50). The nominate species, Stenodactylus sthenodactylus, 
is the most widely distributed member of the genus both glob-
ally and within Israel (Bar and Haimovitch 2012. A Field Guide 
to Reptiles and Amphibians of Israel. Pazbar Ltd, Herzlyia, Is-
rael. 245 pp.; Roll et al. 2017, op. cit.), ranging from Mauritania 
and Western Sahara through the Sahara and Sahel to Kenya and 
the Red Sea coast, and into Asia via the Sinai Peninsula to Is-
rael, Jordan, Saudi Arabia and Syria. In Israel this gecko ranges 

Fig. 1. Parturition by adult female Phymaturus williamsi, San Juan, 
Argentina. Note the caudal birth of the neonate.

Fig. 1. A Stenodactylus sthenodactylus with a bifurcated tail from 
Mamshit, Israel. 

PH
O

TO
 B

Y 
RA

N
 S

H
O

SH
A

N
I



Herpetological Review 51(1), 2020

132    NATURAL HISTORY NOTES

throughout the arid south, and northwards along the rift valley 
in the east and the Mediterranean coastal dunes in the west. 
These are small, nocturnal terrestrial geckos that forage at night 
for arthropods. Here, we describe a case of tail bifurcation in an 
adult S. sthenodactylus from Mamshit, Israel. During a field trip 
we came across several S. sthenodactylus under scattered man-
made objects near the road leading from Road 25 to Mamshit 
National Park in the North Eastern Negev (31.0349°N, 35.0654°E; 
WGS 84; 470 m asl). The animals appeared to be sleeping in a 
cool (15°C), overcast morning (0845 h). One of them, an adult 
female (50.9 mm SVL, 4 g), had a regenerated tail of 18.5 mm, 
but with an upwards facing dorsal bifurcation 3.6 mm long, 7.8 
mm from the base of the tail (Fig. 1). The animal was measured 
and weighed, under permit #2019/42139 from the Israeli Nature 
and Parks Authority, photographed, and released immediately at 
the point of capture. It looked to be healthy and in good physical 
condition. Only 4 of 48 conspecifics we measured throughout its 
distribution range in Israel between 2011 and 2019 were heavier 
(max = 5.5 g) and four were of equal weight, eight animals of 54 
were longer (max SVL = 56.6 mm; S. Meiri, unpubl. data). To the 
best of our knowledge this is the first reported case of tail bifur-
cation in the genus Stenodactylus.

EYAL OFER (e-mail: maeyalam@gmail.com), RAN SHOSHANI (e-mail: 
rnsh33@gmail.com), EFRAT HURWITZ (e-mail: hurwitz.efrat@gmail.com), 
KASPIT ISHLACH (e-mail: kaspiti@mail.tau.ac.il),  SHADA KADIVA (e-
mail: shathak@mail.tau.ac.il), IDA ROTER (e-mail: idarotter@mail.tau.ac.il), 
REVITAL ZAMSKY (e-mail: zamsky93@gmail.com), AMIR LEWIN (e-mail: 
amirlewin@gmail.com), and SHAI MEIRI, School of Zoology, Tel Aviv Uni-
versity, Tel Aviv, 6997801, Israel (e-mail: uncshai@tauex.tau.ac.il).

TRACHYLEPIS ATLANTICA (Noronha Skink). NEST SITE and 
HATCHLING. Trachylepis atlantica is an endemic species of liz-
ard from the island of Fernando de Noronha in northeastern Bra-
zil. It is one of four reptile species present on the island and it is 
the most conspicuous element of the Fernando de Noronha her-
petofauna, being practically ubiquitous and very abundant lo-
cally (Rocha et al. 2009. J. Herpetol. 43:450–459). Previous studies 

on T. atlantica provide information with emphasis on activity 
patterns, microhabitat use, thermal ecology, and feeding habits, 
variation in some morphological, diet, predation by introduced 
species, and cannibalism, but no nesting information has been 
published about this lizard species (Travassos 1946. Bol. Mus. 
Nac. 60:1–56; Silva et al. 2005. Herpetol. Rev. 36:62–63; Gasparini 
et al. 2007. Herpetol. Bull. 100:30–33; Rocha et al. 2009. J. Herpe-
tol. 43:450–459; Ribeiro et al. 2018. Herpetol. Rev. 49:122).

At 1036 h on 5 May 2019, during entomological research in 
the archipelago of Fernando de Noronha, Brazil, a T. atlantica 
nest was found within a fallen log at the trail “Mirante dos Gol-
finhos” (3.858152°S, 32.446218°W; WGS 84). The fallen log was 
of a large tree and it was in an advanced decomposition stage. 
The nest was found in a small hole (ca. 5 cm depth) in the bark 
(Fig. 1A), containing two eggs stuck together (Fig. 1B). The eggs 
ranged in width from 16–18 mm and from 29–33 mm in height. 
During the handling of the eggs, one of them hatched (Fig. 1C). 
The T. atlantica hatchling was ca. 45 mm SVL and 43 mm tail 
length. It had the same coloration as the adults. To the best of 
our knowledge, this is the first description of the nest site of the 
T. atlantica, including data on egg size, clutch size, and hatchling 
size.

We thank the project Diversidade de insetos com ênfase á 
região amazônica (FAPEAM/Protax. Process: 062.00645/2017) 
for research support. AMSN thanks support from the Capes-INPA 
research grant (Process: 88887.312051/ 2018-00). DMMM thanks 
support from the CNPq research grant (Process: 141878/2018-
5). RS acknowledges the FAPEAM for the Ph.D. scholarship 
(002/2016 – POSGRAD 2017). JAR thanks support from the CNPq 
research grant (Process: 300.997/2016-7).

ALBERTO MOREIRA SILVA NETO (e-mail: bio.alberto@gmail.com) 
and DIEGO MATHEUS DE MELLO MENDES, Laboratório de Entomo-
logia Sistemática Urbana e Forense, Instituto Nacional de Pesquisas da 
Amazônia - Campus II, Av. André Araújo, 2936, 69080-971 Manaus, Ama-
zonas, Brazil (e-mail: diego.mello.mendes@gmail.com); 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); 
JOSÉ ALBERTINO RAFAEL, Laboratório de Entomologia Sistemática Ur-
bana e Forense, Instituto Nacional de Pesquisas da amazônia - Campus II, 
Av. André Araújo, 2936, 69080-971 Manaus, Amazonas, Brazil (e-mail: jara-
fael@inpa.gov.br).

TRACHYLEPIS ATLANTICA (Noronha Skink). REPRODUC-
TION. Viviparity has evolved from oviparity at least 115 times in-
dependently in squamates (Blackburn 2015. J. Morphol. 276:961–
990). These multiple transitions have raised several functional 
and evolutionary questions and attracted considerable scientific 
interest (Stewart and Blackburn 2014. In Rheubert et al. [eds.], 
Reproductive Biology and Phylogeny of Lizards and Tuatara, 
pp. 448–563. CRC Press, Boca Raton, Florida). Ideally, testing 
hypotheses on the evolution of viviparity requires focusing on 
closely related taxa that exhibit both reproductive modes. The 
genus Trachylepis includes oviparous, viviparous, and reproduc-
tively bimodal species (Weinell et al. 2019. Mol. Phylogenet. Evol. 
136:183–195), thus forming an excellent system for investigating 
the evolution of viviparity. However, the reproductive mode of 
many Trachyelpis remains undocumented (Weinell et al. 2019, 
op. cit.). The Noronha Skink, Trachylepis atlantica, is endemic to 
the Fernando de Noronha Archipelago, 354 km off northeastern 
Brazil, and has been mentioned as viviparous (Travassos 1946. 
Bol. Mus. Nac., Nova sér., Zool. 60:1–56) and oviparous (Silva-Jr 

Fig. 1. A) Trachylepis atlantica eggs in the nest inside a fallen log in 
Fernando de Noronha, Brazil; B) T. atlantica eggs; C) T. atlantica 
hatchling.
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et al. 2005. Herpetol. Rev. 36:62–63; Weinell et al. 2019, op. cit.), 
but empirical evidence supporting either reproductive mode is 
lacking. Here, we provide evidence that T. atlantica is oviparous, 
laying shelled eggs with partially developed embryos.

Two female T. atlantica were collected at the Fernando de 
Noronha Archipelago (3.8710°S, 32.4216°W; WGS 84) as part 
of a more extensive reproductive study. Each female had two 
oviductal eggs surrounded by thick, opaque, and leathery shells 
typical of most oviparous squamates (Schleich and Kästle 1988. 
Reptile Egg Shells, SEM Atlas. Gustav Fischer Verlag, Stuttgart. 
123 pp.). Eggs of one female had no visible embryos. One egg 
of the other female was apparently atresic and had no visible 
embryo. The other egg had a developing embryo (Fig. 1), which 
was visible only after the eggshell was removed. The embryo 
had reached developmental stage 30 (according to Dufaure and 
Hubert 1961. Arch. Anat. Microsc. Morphol. Exp. 50:309–328), 
which falls within the range of stages at oviposition (i.e., stages 
26–32) observed in most oviparous squamates (Blackburn 1995. 
J. Theor. Biol. 174:199–216), suggesting that egg-laying might be 
close to occurring. However, it should be noticed that embryos 
staged from oviductal eggs may represent at least the minimum 
stage attainable in uterus. Indeed, two oviparous congeners (T. 
margaritifera and T. homalocephala) were found to contain more 
developed oviductal eggs (stage 32) than T. atlantica (Visser 1975. 
Zool. Afr. 10:209–213). Thus, female T. atlantica may retain eggs 
longer and lay eggs at more advanced stages than observed here.

SERENA N. MIGLIORE, Programa de Pós-graduação em Anatomia 
dos Animais Domésticos e Silvestres, Faculdade de Medicina Veterinária 
e Zootecnia, Universidade de São Paulo, Brazil (e-mail: serenanajara@usp.
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tantan, Av. Dr. Vital Brazil, 1500, CEP 05503-900, São Paulo, Brazil (e-mail: 
h.braz@hotmail.com); VINICIUS P. GASPAROTTO, Laboratório de Epide-
miologia e Bioestatística, Departamento de Medicina Veterinária Preventi-
va e Saúde Animal, Faculdade de Medicina Veterinária e Zootecnia, Univer-
sidade de São Paulo, Brazil (e-mail: vpo.gasparotto@gmail.com); RICARDO 
DIAS, Laboratório de Epidemiologia e Bioestatística, Departamento de 
Medicina Veterinária Preventiva e Saúde Animal, Faculdade de Medicina 
Veterinária e Zootecnia, Universidade de São Paulo, Brazil (e-mail: ricardo-
dias@usp.br); SELMA MARIA ALMEIDA-SANTOS, Laboratório de Ecolo-
gia e Evolução, Instituto Butantan, Av. Dr. Vital Brazil, 1500, CEP 05503-900, 
São Paulo, Brazil (e-mail: selma.santos@butantan.gov.br).

TRACHYLEPIS ATLANTICA (Noronha Skink). TOE LOSS. The 
loss of toes is a deformity occasionally found among lizards un-
der natural conditions. Fungal infections and aggressive interac-
tions are commonly considered as reasons for toe loss (Hudson 
1996. J. Herpetol. 30:106–110; Vervust et al. 2009. Funct. Ecol. 
23:996–1003). It has been shown that fungal infection on toes 
producing dermatophytosis or sporotrichosis can result in digi-
tal necrosis with a toe (or toes) being partially or extensively lost 
(e.g., Hazell and Eamens 1985. J. Wildl. Dis. 21:186–188; Orós et 
al. 2013. J. Comp. Pathol. 149:372–375). In addition, missing toes 
may occur as result of aggressive encounters between individu-
als and, in this case, mostly occur among males of the popula-
tion (e.g., Vervust et al. 2009, op. cit.). Here, we report two docu-
mented records of toe loss in Trachylepis atlantica, an endemic 
and very abundant diurnal lizard from Fernando de Noronha 
Archipelago, Brazil (Rocha et al. 2009. J. Herpetol. 43:450–459).

Fig. 1. Embryo at stage 30 found in an oviductal shelled egg of Trachy-
lepis atlantica from the Fernando de Noronha Archipelago, north-
eastern Brazil.

Fig. 1. First Trachylepis atlantica observed with toe loss from Boldró 
Beach, Fernando de Noronha Archipelago, Brazil. 
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Fig. 2. Second Trachylepis atlantica observed with toe loss from Bold-
ró Beach, Fernando de Noronha Archipelago, Brazil. 
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Fernando de Noronha (3.85°S, 32.41667°W; WGS 84) is 
an archipelago of volcanic origin located ca. 360 km off the 
northeastern Brazilian coast (Rocha et al. 2009, op. cit.). On 6 July 
2018, an adult female was observed foraging on rocks, exposed 
to the sun (32.4°C body temperature) at 1130 h less than 10 m 
from the sea at Boldró Beach (3.84°S, 32.4294°W; WGS 84). It 
was a large individual for the species (85 mm SVL, 10.75 g) and 
appeared in good body condition apart from complete or partial 
digits missing from all four limbs (Fig. 1). Even so, it moved, fed 
and interacted with other skinks without apparent issues. Body 
temperature, size, and mass were in accordance with individuals 
with no injuries (Rocha et al. 2009, op. cit.).

On 1 April 2019, another adult individual with digits missing 
was observed foraging on rocks at 1400 h, at the same beach 
(Fig. 2). This individual was also observed interacting with other 
individuals, with no apparent issues. Since the lizards were not 
collected for epidemiological investigations, at this point we 
are unable to infer on the possible causes of digit loss. However, 
considering that the loss was extensively present in all toes 
the individuals recorded, it seemed unlikely that it was due to 
aggressive encounters, but instead fungal infection may be more 
likely. Further studies are needed to understand the causes of 
this deformity on this endemic lizard. 

B. Phallan provided helpful suggestions and English review, 
and the organization SOS Mata Atlantica provided logistic 
support. LMDV receives fellowship from Conselho Nacional 
de Desenvolvimento Científico e Tecnológico (CNPq, process 
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(process No. 302974/2015-6 and 424473/2016-0) and from 
Fundação Carlos Chagas Filho de Amparo à Pesquisa do Estado 
do Rio de Janeiro (FAPERJ) through “Cientistas do Nosso Estado” 
Program (process No. E-26/202.920.2015) and FAPERJ/Biota 
Program (process No. E-26/010.001639/2014). VAM receives 
PROTEC UEZO grant (E-26/200.031/2019). Fieldwork was 
conducted under the license SISBIO 61796-1.
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TROPIDURUS HISPIDUS (Neotropical Lava Lizard). DIET. 
Tropidurus hispidus (Spix, 1825) is a neotropical lizard with wide 
geographic distribution, occurring in northeastern Brazil up to 
Venezuela (Vanzolini 1980. Répteis das Caatingas. Academia 
Brasileira de Ciências, Rio de Janeiro, Brazil. 161 pp.). Their diet 
consists primarily of arthropods such as beetles, termites, insect 
larvae, and ants (Van Sluys et al. 2004. J. Herpetol. 38:606–611). 
The ingestion of small vertebrates may occur occasionally, such 
as anurans (Ribeiro and Freire 2009. Herpetol. Rev. 40:228) and 
lizards (Pergentino et al. 2017. Herpetol. Notes 10:225–228). 
Here, we present the first record of this species preying on the 
invasive gecko, Hemidactylus mabouia. 

On 11 August 2019, an adult T. hispidus was observed preying 
on an adult H. mabouia in a sandbank in the Municipality of 

Salvador, Bahia, Brazil. When first observed, the H. mabouia 
had not been eaten, which allowed us to identify the species. 
This record is important as this observation suggests that native 
species may exhibit some population control over this invasive 
species.

This research was conducted under license ICMBio-MMA nº 
51743-1. 

GUILHERME SOUZA PAGEL (e-mail: guilherme.pagel@ucsal.edu.
br), ANDRÉ KAUFER LEITE, LARA COSTA C. DE OLIVEIRA, and MO-
ACIR SANTOS TINÔCO, Centro de Ecologia e Conservação Animal, Uni-
versidade Católica do Salvador, Av. Prof. Pinto de Aguiar, 2589, 41740-090, 
Pituaçu, Salvador, Bahia, Brazil.

TROPIDURUS HISPIDUS (Neotropical Lava Lizard). DIET. Pre-
dation is one of the main negative pressures affecting natural 
populations (Passos et al. 2016. Biota Neotropica 16:1–5), but 
it can also be of extreme importance to reduce prey population 
densities (Vitt and Lacher 1981. Herpetologica 37:53–63; Rocha 
and Vrcibradic 1998. Revista Ciência e Cultura 50:364–368; Teix-
eira 2001. Atlântica 23:121–132). Saurophagy events have been 
reported in several families of Neotropical lizards (Siqueira and 
Rocha 2008. S. Am. J. Herpetol. 3:82–87; Rodrigues et al. 2015. 
Rev. Bras. Zoo. 16:123–127; Campbell et al. 2018. Herpetol. Rev. 
49:115–116), such as ingestion of Hemidactylus mabouia by 
Tropidurus torquatus (Galdino and Van Sluys 2004. Herpetol. 
Rev. 35:173) and the predation of Cnemidophorus ocellifer by T. 
hispidus (Zanchi et al. 2012. Herpetol. Rev. 43:141–142). Tropi-
durus hispidus (Spix, 1825), the largest species of the genus, has 
a wide geographic distribution in northeastern South America, 
from Venezuela south to Minas Gerais, where it occurs mainly 
in open formations (Rodrigues 1987. Arq. Zool. 31:105–230; Ro-
drigues et al. 1988. Pap. Avulsos de Zool. 36:307–313). In addi-
tion, T. hispidus is a generalist, opportunistic species and a sit-
and-wait forager (Costa et al. 2010. Herpetol. Rev. 41:87; Silva et 
al. 2013. Herpetol. Notes 6:51–53; Santana et al. 2014. Neotrop. 
Biol. Conserv. 9:55–61), feeding on insects, as well as leaves, 
flowers, and fruits (Vitt et al., 1996. J. Trop. Ecol. 12:81–101; Kolo-
diuk et al. 2010. S. Am. J. Herpetol. 5:35–44; Ribeiro and Freire 
2011. Sér. Zool. 101:225–232). Vertebrates have been reported as 
food items in the diet of T. hispidus, mostly amphibians and liz-
ards (Vitt et al. 1996. J. Trop. Ecol. 12:81–101; Kiefer and Sazima 
2002. Herpetol. Rev. 33:136; Dias and Rocha 2004. Herpetol. Rev. 
35:398; Ribeiro and Freire 2009. Herpetol. Rev. 40:228; Sales et 

Fig. 1. Adult Tropidurus hispidus preying on an adult Hemidactylus 
mabouia in Bahia, Brazil.
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al. 2011. Herpetol. Notes 4:265–267; Zanchi et al. 2012. Herpetol. 
Rev. 43:141–142; Rodrigues et al. 2015, op. cit.; Pergentino et al. 
2017. Herpetol. Notes 10:225–228), and also a species of rodent 
(Mus musculus; Virginio et al. 2017. Rev. Bras. Zoo. 18:207–210). 
According to the literature, lizards that have been recorded in the 
diet of T. hispidus include Tropidurus sp., T. hispidus, T. jaguarib-
anus, Gymnodactylus geckoides, Colobosaura modesta, Ameivula 
ocellifera, and Norops auratus (Vitt 1995. Occ. Pap. Oklahoma 
Mus. Nat. Hist. 1:1–29; Van Sluys et al. 2004. Braz. J. Herpetol. 
38:606–611; Costa et al. 2010. Herpetol. Rev. 41:87; Sales et al. 
2011. Herpetol. Notes 4:265–267; Zanchi et al. 2012. Herpetol. 
Rev. 43:141–142; Costa-Campos and Souza 2013. Herpetol. Rev. 
44:515–516; Passos et al. 2016. Biota Neotrop. 16:1–5; Pergentino 
et al. 2017. Herpetol. Notes 10:225–228). Here, we present the 
first occurrence of the lizard Vanzosaura multiscutata (Amaral, 
1933) in the diet of T. hispidus.

An adult male T. hispidus (10.1 cm SVL, 38 g) was collected 
on 12 May 2014 at the Estação Ecológica Aíuaba (ESEC Aíuaba; 
6.57361°S, 40.12361°W) in the Municipality of Aíuaba, Ceará, 
Northeastern Brazil, with 11,525 ha of arboreal Caatinga (Medeiros 
2004. Zoneamento  fitoecológico  da estação  ecológica  de  Aiuaba,  
uma  contribuição  à educação ambiental e à pesquisa científica. 
M.Sc. Dissertation, Universidade Federal do Ceará, Brazil). The 
specimen was collected manually and euthanized with sodium 
thiopental and fixed in 10% formalin, preserved in 70% alcohol, 
and deposited in the herpetological collection of the Universidade 
Regional do Cariri (URCA-H 15.112). The food item present in 
the stomach was collected during the dissection of the lizard 
and examined under a stereomicroscope. We found a juvenile V. 
multiscutata (SVL 3.5 cm, 2 g). In the literature, V. multiscutata 
has been predated by a fox (Cerdocyon thous; Gomes et al. 2012. 
Herpetol. Notes 5:463–466) and a lizard (Ameiva ameiva; Sales 
et al. 2010. Herpetol. Rev. 41:72–73). This research comprises the 
first report of predation of V. multiscutata by the lizard T. hispidus 
and suggests the need for additional investigations into the diet of 
lizards in the Caatinga biome.

We thank FUNCAP for providing a schorlaship to EGS. 
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tologia, Universidade Regional do Cariri – URCA, Campus Pimenta, CEP 
63100-000, Crato, Ceará, Brazil (e-mail: moniqueceliao@gmail.com); ÉRICA 
GOMES DA SILVA, HERIVELTO FAUSTINO DE OLIVEIRA, RIVANILDA 
GONÇALVES DUARTE, Programa de Pós-Graduação em Bioprospecção 
Molecular, Universidade Regional do Cariri, Rua Coronel Antônio Luiz, 
1161, Campus do Pimenta, Crato, Ceará 63105-000, Brazil; DIÊGO ALVES 
TELES, Programa de Pós-Graduação em Ciências Biológicas (Zoologia), 
Laboratório/Coleção de Herpetologia, Universidade Federal da Paraíba – 
UFPB, Cidade Universitária, Campus I, CEP 58059-900, João Pessoa, Paraíba, 
Brazil; WALTÉCIO DE OLIVEIRA ALMEIDA, Departamento de Química Bi-
ológica, Campus Pimenta, Universidade Regional do Cariri – URCA, Rua Cel. 
Antônio Luiz, 1161, CEP 63105-100, Crato, CE, Brazil.

TROPIDURUS HISPIDUS (Neotropical Lava Lizard). DIET. 
Tropidurus is a genus of neotropical lizards that currently com-
prises 29 valid species widely distributed throughout South 
America (Carvalho 2016. Am. Mus. Novit. 3853:1–44). They are 
diurnal lizards commonly found in open and urban landscapes 
under rocks and woody debris and exhibit a “sit and wait” forag-
ing strategy (Vitt et al. 1996. J. Trop. Ecol. 12:81–101). Tropidurus 
hispidus represents one of the most widespread species of this 
genus, found along Brazil’s morphoclimatic landscapes, such as 
rocky outcrops and primary forests (Rodrigues 1987. Arq. Zoo. 
31:105–230).

The diet components of T. hispidus, as well as other species of 
the genus, points to a generalist forager, consuming prey ranging 
from insects, parts of plants, and small vertebrates, including 
records of saurophagy and cannibalism (Ribeiro and Freire 2009. 
Herpetol. Rev. 40:228; Sales et al. 2011. Herpetol. Notes 4:265–
267; Pergentino et al. 2017. Herpetol. Notes 10:225–228). Two 
events of predation on Aves are known for T. hispidus: Common 
Tody-flycatcher (Todirostrum cinereum; Rhynchocyclidae) 
and Swallow-tailed Hummingbird (Eupetomena macroura; 
Trochilinae; Guedes et al. 2017. Herpetol. Notes 10:45–47). The 
predation events on birds described by Guedes et al. (2017, 
op. cit.) likely represent opportunistic events, which is widely 
described in other tropidurids (Faria and Araujo 2004. Braz. 
J. Biol. 64:775–786; Van Sluys et al. 2004. J. Herpetol. 38:606–
611). Here, we present a third case of predation in Aves by T. 
hispidus, and the second reported predation of a hummingbird 
(Trochilidae).

On 15 May 2018 at 1017 h, we observed an adult T. hispidus 
preying a juvenile Glittering-bellied Emerald (Chlorostilbon 
lucidus; Fig. 1) in the Municipality of Mossoró, Rio Grande do 
Norte, Brazil (5.184128°S, 37.34778°W; WGS 84). At this site 
there was a C. lucidus nest where a juvenile trying to fly fell to 
the ground. The T. hispidus, which was actively foraging, quickly 
caught and quickly consumed the juvenile hummingbird. 
Records of opportunistic predation are valuable not only for 
providing information the foraging behavior of the species, but 
also for providing details of how these events occur. Tropidurids 
are undoubtedly generalist foragers, however, their diet is mainly 
composed of invertebrates (Castillo-Trenn 2004. J. Herpetol. 
38:600–606). The consumption of large vertebrate prey of high 
energetic value may facilitate individual survival during periods 
of limited resources.

IGOR YURI FERNANDES, Programa de Pós-Graduação em Ecolo-
gia, National Institute of Amazonian Research, Manaus, Amazonas, Brazil 
(e-mail: igor.crotalus@hotmail.com); IARA MARINHO and PATRIK FER-
REIRA VIANA, Laboratory of Animal Genetics, National Institute of Ama-
zonian Research, Manaus, Amazonas, Brazil.

TROPIDURUS HISPIDUS (Neotropical Lava Lizard). PREDA-
TION. The New World vulture species Cathartes burrovianus 
(Lesser Yellow-headed Vulture) inhabits riparian forests or flood-
ed lowlands (Sick 1997. Ornitologia Brasileira. Nova Fronteria 

Fig. 1. Tropidurus hispidus (Tropiduridae) preying on a juvenile 
Chlorostilbon lucidus (Trochilidae) in Rio Grande do Norte, Brazil.
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Editorial, Rio de Janeiro, Brazil. 862 pp.). Tropidurus hispidus is a 
common lizard distributed in Venezuela, Isla Margarita, Guyana, 
Suriname, French Guiana, and through north and northeastern 
Brazil (Uetz et al. [eds.] 2019. The Reptile Database. http://www.
reptile-database.org; 7 Nov 2019).

On 26 July 2018 an adult C. burrovianus was observed preying 
on an adult T. hispidus in São José da Lagoa Tapada, Paraíba 
(6.92760°S, 38.10797°W) in an area of the Caatinga, an ecoregion 
typical of northeastern Brazil, characterized by dry vegetation. 
The vulture was flying around, then flew closer to the vegetation, 
landed, and chased the lizard on the ground among the vegetation 
(Fig. 1A). The vulture captured the lizard with its talons and picked 
it up with its beak before taking off. As a result, the ingestion of 
the lizard was not observed. Cathartes burrovianus is a known 
predator of snakes (e.g., Xenodon merremii, Bothrops moojeni; 
Almeilda et al. 2010. Biotemas 23:177–180; Severo-Neto et al. 2014. 
Herpetol. Notes 7:675–677). This note adds lizards to lizards to the 
diet of C. burrovianus and a new predator of T. hispidus.
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tamento de Ciências Biológicas, Universidade Estadual de Feira de San-
tana, Km 3, BR-116, Bahia, Brazil (e-mail: marcosaragaowasp@gmail.com); 
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VARANUS GOULDII (Gould’s Monitor). DIET and CANNABA-
LISM. The most widely distributed of Australia’s large monitors is 
the Gould’s Monitor (Varanus gouldii; Cogger 2014. Reptiles and 

Amphibians of Australia. CSIRO Publishing, Victoria, Australia. 
774 pp.), and consequently, its diet is well known. This species 
is strictly carnivorous, with a diet consisting of insects, frogs, 
snakes, lizards, mammals, birds, and vertebrate eggs (Shine 
1986. Herpetologica 42:346–360; Losos and Green 1988. Biol. 
J. Linn. Soc. 35:379–407; Pianka 1994. Aust. J. Ecol. 19:395–408; 
Thompson 2004. In Pianka and King [eds.], Varanoid Lizards of 
the World, pp. 380–400. Indiana University Press, Bloomington, 
Indiana; Sutherland 2011. Herpetologica 67:146–153; Norval et 
al. 2019. IRCF Rept. Amphib. 26:132–133). Observations of pre-
dation are important supplements to studies of stomach content 
because the latter often bias prey size toward smaller items as 
larger prey items are eaten less frequently (Griffiths 1980. Am. 
Nat. 116:743–752). Here, we report observations of V. gouldii 
preying upon previously unrecorded prey species, as well as an 
incident of cannibalism.

The Western Brown Snake (Pseudonaja mengdeni) is a wide-
ranging venomous snake in central Australia (Wilson and Swan 
2017. A Complete Guide to Reptiles of Australia. Reed New 
Holland, Sydney, Australia. 585 pp.). At 1100 h on 1 February 
2016 one of us (AS) took video of an adult V. gouldii (ca. 0.8 m 
TL) preying upon an adult Western Brown Snake (ca. 1.5 m TL) 
at the Curtin Springs Station homestead, Northern Territory, 
Australia (25.31426°S, 131.75622°E; WGS 84). The snake was 

Fig. 1. Cathartes burrovianus preying on a Tropidurus hispidus in 
São José da Lagoa Tapada, Paraíba, Brazil: A) C. burrovianus foraging 
amidst the bushes; B, C) C. burrovianus with captured T. hispidus. 

Fig. 1. An adult Gould’s Monitor (Varanus gouldii) killing a trapped 
Western Brown Snake (Pseudonaja mengdeni) in Northern Territory, 
Australia.

Fig. 2. An adult Gould’s Monitor (Varanus gouldii) dragging away 
a recently killed Western Brown Snake (Pseudonaja mengdeni) in 
Northern Territory, Australia.
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caught in a chicken wire fence, ca. 100 cm from its head. The 
monitor grabbed, shook, and tore into the anterior two-thirds 
of the snake, ca. 20 cm behind the head. The monitor pulled 
the trapped snake, eventually killing it, but was not successful 
in freeing the snake from the fence. The entire predation event 
lasted ca. 12 min.

A second observation of predation of a Western Brown Snake 
by V. gouldii was recorded at the same homestead (25.31428°S, 
131.75654°E; WGS 84). At 1430 h on 4 November 2018 a station 
hand, D. Rowley, discovered an adult V. gouldii (ca. 0.8 m TL) 
with a Western Brown Snake (ca. 1.2 m TL) in its mouth, near a 
parked vehicle. The lizard seized the snake just behind the head 
and shook it vigorously until the snake appeared dead. The 
lizard swallowed the snake shortly thereafter. Both species are 
abundant at the station (CDG, pers. obs.) and these predation 
events are likely common. Snakes have been recorded in the 
diets of V. gouldii (Losos and Green 1988, op. cit.; Sutherland 
2011, op. cit.), but are seldom identified to species, and Western 
Brown Snakes have not been previously been identified as a prey 
item of V. gouldii.

The Yellow-throated Miner (Manoria flavigula) is a common 
passerine bird with a distribution across Australia and a bill-tip 
to tail-tip of 22–28 cm (Simpson and Day 2010. Field Guide to 
the Birds of Australia. Eighth Edition. Penguin Books Australia, 

Melbourne, Australia. 198 pp.). At 1001 h on 15 December 
2017, a staff member recorded an adult V. gouldii consuming a 
fledgling M. flavigula, which it captured on the ground at the 
same homestead (25.31471°S, 131.75668°E; WGS 84). The lizard 
(0.8 m TL) initially struggled with swallowing the bird’s wings but 
succeeded in swallowing the bird in ca. 2.5 min. Birds have been 
recorded in the diet of V. gouldii (Losos and Green 1988, op. cit.) 
but rarely to species. Manoria flavigula at Curtin Springs seem 
aware of the predation risk from V. gouldii as they will readily 
make alarm calls in their presence. At 1411 h on 23 December 
2017 CDG observed two M. falvigula making alarm calls within a 
2-m radius of an adult V. gouldii (25.31485°S, 131.75607°E; WGS 
84). The birds moved, perched, and called above the V. gouldii as 
the monitor foraged through the garden.

Varanus gouldii are known to consume lizards including other 
monitor lizards (Losos and Green 1988, op. cit.; Pianka 1994, op. 
cit.; Sutherland 2011, op. cit.). At 1506 h on 3 January 2018, CDG 
pulled over to inspect a DOR V. gouldii on the Lasseter Highway 
(25.31555°S, 131.76890°E; WGS 84). Closer inspection revealed a 
tail dangling out of the monitor’s mouth. The tail belonged to a 
juvenile V. gouldii that had apparently been consumed just before 
the monitor was struck by a vehicle. The predatory monitor (ca. 
0.60 m TL) was much larger than the cannibalized monitor (ca. 
20 cm TL). Cannibalism is common in monitor lizards (Pianka 
and King 2004. Varanoid Lizards of the World. Indiana University 
Press, Bloomington, Indiana. 588 pp.) and has been reported in 
V. gouldii twice: Johnson (1976. Zool. J. Linn. Soc. 59:377–380) 
reported an adult consuming a juvenile in captivity, and Shine 
(1986, op. cit.) found a V. gouldii within the stomach of another 
(sizes were not given). Overall our observations of prey items in 
central Australia add to our knowledge of the diet of V. gouldii, 
but also highlight the importance of predation observations as a 
supplement to the examination of stomach contents in museum 
specimens. 
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SQUAMATA — SNAKES

BOA CONSTRICTOR (Boa Constrictor). DIET. Boa constrictor is 
a large (1–4 m) semi-arboreal boid snake distributed through-
out most of South America (http://www.reptiledatabase.org; 13 
February 2019). Its diet is composed largely of birds and medi-
um-sized mammals (Vitt and Vangilder 1983. Amphibia-Reptilia 
4:273–296). Leptotila verreauxi (White-tipped Dove) is a bird in 
the family Columbidae that is commonly found in forested areas 
from the United States to Argentina (http://avibase.bsc-eoc.org; 
13 February 2019) and has diurnal and arboreal habits (Frisch 
and Frisch 2005. Aves Brasileiras e Plantas que as Atraem. Dalgas 
Ecoltec: Brazil. 166 pp.). Herein, we report predation of a L. ver-
reauxi by B. constrictor. 

Fig. 3. Gould’s Monitor (Varanus gouldii) consuming a Yellow-throat-
ed Miner (Manoria flavigula) in Northern Territory, Australia.

Fig. 4. A DOR Gould’s Monitor (Varanus gouldii) with a recently con-
sumed juvenile conspecific in its mouth. 
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At 0600 h on 25 February 2015, in the Protected Area 
Ecological Station of Murici (ESEC-Murici), Municipally of 
Murici, Alagoas, Brazil (9.2133346°S, 35.8703397°W; WGS 84; 630 
m elev.), on an open trail within ombrophilous forest, we found 
a B. constrictor constricting an L. verreauxi (Fig. 1). Noticing our 
presence, it released the dead bird and moved away. The snake 
was collected and deposited in the Herpetological Collection of 
Museu de História Natural da Universidade Federal de Alagoas 
(MUFAL12020; SISBio 33507-1). To our knowledge this is the 
first documented record of this bird species in the diet of B. 
constrictor.
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BUNGARUS CAERULEUS (Common Krait). ABNORMAL COL-
ORATION. Bungarus caeruleus is a venomous elapid with a 
wide distribution across the Indian subcontinent, which can be 

distinguished from species of the genus Lycodon by the presence 
of enlarged, hexagonal vertebral scales (Whitaker and Captain 
2004. Snakes of India: The Field Guide. Draco Books, Chennai, 
India. 495 pp.). Here, I report on a specimen with aberrant col-
oration.

On 14 October 2018, a B. caeruleus was observed moving along 
the embankment of a fallow agricultural field in Kanchipuram 
district, India. The specimen had a white head and silvery body 
(Fig. 1), as opposed to normal individuals, which are glossy black, 
faded bluish-grey, or dark brownish-black, with narrow white 
bands along the posterior half of the dorsum (Whitaker and 
Captain 2004, op. cit.). Other aberrant specimens like this have 
been reported from different parts of India (Mahbal and Thakur 
2014. Russ. J. Herpetol. 21:80–88; Vyas 2014. Russ. J. Herpetol. 
21:47–52) and serve as a cautionary tale against identifying 
species solely based on color and pattern.

AJAY KARTIK, Madras Crocodile Bank Trust and Centre for Herpetolo-
gy, Post Bag No 4, Mamallapuram, 603104, India; e-mail: ajay@madrascroc-
odilebank.org.

CROTALUS ATROX (Western Diamond-backed Rattlesnake). 
DIET and SCAVENGING. Scavenging behavior by rattlesnakes 
has been reported in captive settings (Gillingham and Baker 1981. 
Ethology 55:217–227), as well as in occasional reports from wild 
individuals (see review in DeVault and Krochmal 2002. Herpeto-
logica 58:429–436; Spencer 2003. Ph.D. Dissertation, University 
of Texas at Arlington, Arlington, Texas; Platt and Rainwater 2011. 
J. Kansas Herpetol. 37:8–9). However, scavenging is not typically 
recognized as a foraging strategy for snakes. It is thought that 
pitvipers may be more inclined to utilize scavenging given that 
they rely on strike and release followed by chemosensory loca-
tion for prey acquisition (DeVault and Krochmal 2002, op. cit.). 
On 13 July 2019, at 2130 h, we encountered an adult Crotalus 
atrox attempting to swallow a road-killed adult Lepus califor-
nicus (Black-tailed Jackrabbit; Fig. 1) on Arizona Hwy 80, south 
of the Chiricahua Mountains, Cochise County, Arizona, USA 
(105.38619°W, 31.46976°N). This observation was noteworthy 
given the size of the prey item compared to the size of the snake. 
When we approached the snake, it was attempting to swallow 
the rabbit beginning with the right front leg. We observed the 
snake for several minutes before it became agitated and let go of 
the rabbit. We then removed both the snake and the rabbit car-
cass from the road to reduce the likelihood that the snake would 
be killed by a car if it attempted to swallow the rabbit again. The 
snake was in good body condition. Thus, this likely represents 
opportunistic foraging, rather than an attempt to scavenge too 
large of a meal out of desperation. We observed that rabbit den-
sity was very high in this area (both L. californicus and Sylvilagus 

Fig. 1. Boa constrictor constricting a Leptotila verreauxi in the Murici 
Ecological Station, Municipally of Murici, Alagoa, Brazil.

Fig. 1. Aberrantly marked specimen of Bungarus caeruleus from 
Kanchipuram District, India.

Fig. 1 Crotalus atrox attempting to scavenge a road-killed Lepus cali-
fornicus in southeastern Arizona, USA. 
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audubonii) and many are killed on the road. Although adult C. 
atrox consume S. audubonii (Loughran et al. 2013. Southwest. 
Nat. 58:502–505), we could not find any confirmed records of C. 
atrox consuming or attempting to consume adult L. californicus.

SARAH J. BAKER (e-mail: sbaker@azgfd.gov) and RYAN P. 
O’DONNELL, Arizona Game and Fish Department, 5000 W Carefree High-
way, Phoenix, Arizona 85086, USA (e-mail: rodonnell@azgfd.gov); MARK 
E. MERCHANT, McNeese State University, 4205 Ryan Street, Lake Charles, 
Louisiana, 70605, USA (e-mail: mmerchant@mcneese.edu). 

CROTALUS CERASTES (Sidewinder). POSSIBLE DEATH-
FEIGNING. Upon being visually detected or physically disturbed 
by a predator or some other antagonist, a wide range of verte-
brates and invertebrates employ a complex behavioral tactic re-
ferred to as thanatosis or death-feigning (reviewed by Rogers and 
Simpson 2014. Current Biol. 24:R1032; Humphreys and Ruxton 
2018. Behav. Ecol. Sociobiol. 72:22–38; Cardosa and Mendonça 
2019. Acta Ethol. 22:129–134), regarded by some authorities as a 
category of tonic immobility (see Humphreys and Ruxton 2018, 
op cit.). In snakes, death-feigning (DF) has been documented 
across multiple lineages in both ancient (e.g., pythonids) and 
advanced (colubroid) taxa (Greene 1988. Biology of the Reptilia. 
Vol. 16, Alan Liss Inc., New York, New York. 659 pp.). Notably, it 
is often reported in species of the New World genus Heterodon 
(Dipsadidae), the hog-nosed snakes (e.g., Burghardt and Greene 
1988. Anim. Behav. 36:1842–1844). During DF, these snake spe-
cies characteristically show “… elaborate behaviour when dis-
turbed. They often puff, hiss, coil and strike, followed by energet-
ic writhing behaviour that ends in a quiescent inverted posture 
with the mouth open, the tongue extruded, and no overt signs 
of breathing” (Burghardt and Greene 1988, op. cit., p. 1842). Re-
markably, when returned to their normal posture, such as by a 
human, some species quickly flip or roll belly up and resume the 
motor patterns or acts of DF. Here, for the first time, we report 
behavior we tentatively interpret as DF in a species of western 
rattlesnake, Crotalus cerastes.

At 2023 h on 6 July 2019, while road-hunting on Cold Creek 
Road, west of Spring Mountains (ca. 36.47199°N, 115.64200°W; 
WGS 84), Clark County, Nevada, USA one of us (MLP) located a 
young adult male C. cerastes. Sex was determined based on tail 
length. To prepare for a photograph, MLP used a snake hook to 
gently attempt to pose the C. cerastes in a coiled posture, but 

it repeatedly evaded the hook and crawled away using typical 
sidewinding locomotion, striking at the hook several times. 
On the last attempt to get the C. cerastes into a tight coil, MLP 
slowly lowered it to the ground; it paused and rapidly flipped 
belly-up (Fig. 1). In some respects, this resembled the behavior 
of a Heterodon death-feigning, but lacked dramatic acts such 
as writhing; however, it occasionally showed tongue-flicking 
(see Burghardt and Greene 1988, op. cit.). During this period of 
“playing dead” the C. cerastes remained motionless. MLP took 
several photos and did not attempt to turn the C. cerastes over. 
When ST arrived (2038 h) the C. cerastes continued to “play 
dead” and, except for tongue-flicking, did not move. The C. 
cerastes slightly dropped its left bottom jaw (lip), which seemed 
to enhance its appearance of being “dead” (Fig. 1). After several 
minutes, the C. cerastes was turned back upright. It immediately 
crawled off using sidewinding locomotion. The C. cerastes 
behaved and moved normally, showing no obvious outward 
signs of injury (e.g., vehicle). A YouTube video of the snake 
crawling using typical sidewinding locomotion which followed 
the episode of death-feigning is available (https://youtu.be/
SEuffRa5ntQ).

The behavior we describe here in a wild C. cerastes is a possible 
case of DF. Death-feigning has not been documented in this 
species or any other rattlesnake. Yet, it has been documented in 
snakes and other squamate species that do not regularly exhibit 
this action, including boids, pythonids, viperids, and elapids 
(Greene 1988, op. cit.; dos Santos et al. 2012. Herpetol. Rev. 
43:340–341; Bhattarai et al. 2017. Russ. J. Herpetol. 24:323–326). 
Although we cannot definitively rule out injury, a congenital or 
neurological anomaly (e.g., seizure-like condition), or a response 
to extreme stress or fear based on repeated handling (e.g., 
Gregory et al. 2007. J. Comp. Psychol. 121:123–129), the otherwise 
normal behavior of the C. cerastes does not seem consistent with 
any of these. Although there are numerous anecdotal accounts 
of DF in snakes and other squamates, our understanding of 
the anatomical and physiological control (e.g., neurocircuitry) 
of its expression is not understood and for that reason alone 
warrants future study (see Misslin 2003. Clinical Neurophysiol. 
33:55–66; Marques et al. 2013. Herpetol. Notes 6:95–96; Rogers 
and Simpson 2014, op cit.).

We thank T. Dell for his assistance in the field. R. Hansen 
provided a general critique of the observation and reviewed the 
alternatives to death-feigning we proposed herein, and L. Porras 
made numerous useful comments.
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89014, USA (e-mail: ravenspirit360@gmail.com); MCKENNA L. PAULLEY, 
2960 Saratoga Road, Casper, Wyoming 82604, USA (e-mail: kennapaulley@
yahoo.com); GORDON W. SCHUETT, Chiricahua Desert Museum, P.O. Box 
376, Rodeo, New Mexico 88056, USA; Department of Biology and Neuro-
science Institute, Georgia State University, Atlanta, Georgia 30303, USA (e-
mail: gwschuett@yahoo.com). 

CROTALUS DURISSUS RURUIMA (Neotropical Rattlesnake). 
DIET. Crotalus durissus occurs in two disjunct regions of South 
America: north of the Amazon from Colombia to Amapá and 
northern Pará in Brazil, and south of the Amazon from extreme 
southern Rondônia and southeastern Peru to central Argentina 
and Uruguay, northeast through Brazil from Rio Grande do Sul 
to Ceará and Piauí (Wallach et al. 2014. Snakes of the World: A 
Catalogue of Living and Extinct Species. CRC Press, Boca Raton, 
Florida. 1227 pp.; Cole et al. 2013. Proc. Biol. Soc. Wash. 125: 
317–620). The subspecies Crotalus durissus ruruima occurs in 

Fig. 1. Possible death-feigning in a young adult male Crotalus cerastes 
from Nevada, USA. Note that the mouth is slightly agape. 
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savanna in southeastern Venezuela, west-central Guyana, and 
the Brazilian state of Roraima (Farias 2016. Instituto Nacional 
de Pesquisas da Amazônia - Dissertação de Mestrado. 185 pp.). 
Neotropical Rattlesnakes are known to prey on rodents and 
other small mammals (Cunha and Nascimento 1982. Bol. Mus. 
Par. Emilio Goeldi 112:1–58; Salomão et al. 1995. Herpetol. Rev. 
27:143) and in rare cases, on lizards (Sant’Anna and Abe 2007. 
Stud. Neotrop. Fauna Environ. 42:169–174). No specific diet in-
formation is available for the subspecies C. d. ruruima.

While analyzing the stomach contents of a male C. d. 
ruruima deposited in the Museu Integrado de Roraima (MIRR 
2472; 691 mm SVL, 68 mm tail length, 194.08 g), collected in 
the region of Fazenda Pianto, Mucajaí, Roraima, Brazil, we 
identified a male Tropidurus hispidus (Neotropical Lava Lizard; 
53 mm SVL, broken tail, 4.34 g; Fig. 1). This is the first record of 
T. hispidus being consumed by the subspecies C. d. ruruima, 
contributing to our understanding of the natural history of 
both species (Pizzato and Marques 2009. Amphib. Reptil. 
30:533–544; Vanzolini and Carvalho 1991. Pap. Avulsos de Zool. 
12:173–226).

RAIMUNDO E. S. FARIAS, Instituto Nacional de Pesquisas da 
Amazônia. Av. André Araújo, 2.936 - Petrópolis - CEP 69080-971 - Manaus-
AM, Brazil (e-mail: raimundoerasmosouza@gmail.com); LUIS J. O. GER-
ALDES-PRIMEIRO, Instituto Nacional de Pesquisas da Amazônia/Coor-
denação de Biodiversidade – Laboratório de Plâncton, Av. André Araújo, 
2936, Aleixo, CEP: 69060-001, Manaus, Amazonas, Brazil (e-mail: geralde-
sprimeiro@gmail.com). 

CROTALUS OREGANUS HELLERI (Southern Pacific Rattle-
snake). DIET. Crotalus oreganus eats a diversity of vertebrate 
prey, but mammals—particularly small rodents and lago-
morphs—comprise the majority of the adult diet (Klauber 
1956. Rattlesnakes: Their Habits, Life Histories, and Influence 
on Mankind. University of California Press, Berkeley, Califor-
nia. 1533 pp.; Ernst and Ernst 2011. Venomous Reptiles of the 
United States, Canada, and Northern Mexico. Volume 2. Johns 
Hopkins University Press, Baltimore, Maryland. 391 pp.; Sparks 

et al. 2015. Herpetol. Rev. 46:161–165). Yet to our knowledge, 
there are no previous records of marsupials in the diet of C. ore-
ganus.

On 27 April 2019 at 1658 h, one of us (JNS) observed an adult 
C. o. helleri in the process of swallowing a small mammal on the 
sidewalk of the N side of Presidio Drive, ca. 60 m W of the corner 
of Presidio Drive and Cottonwood Drive/Tapo Street, Simi Valley, 
Ventura County, California, USA (34.30077N, 118.70965W; WGS 
84; 421 m elev.). Close inspection of the hind limbs and tail of 
the prey (Fig. 1) revealed it was a Virginia Opossum (Didelphis 
virginiana; identification confirmed by R. Voss), a non-native 
species introduced to California ca. 100 years ago (Gingerich 
1995. Florida’s Fabulous Mammals. World Publications, Tampa, 
Florida. 128 pp.). We estimated the snake’s total length to be 
83 cm using ImageJ. This is the first report of any rattlesnake 
eating a Virginia Opossum (Voss 2013. Toxicon 66:1–6), and also 
represents a novel diet record for C. o. helleri. Many New World 
opossums possess innate antivenom defense mechanisms, 
which likely confer advantages in their ecological roles as both 
predators and prey of New World pit vipers (Voss 2013, op. cit.). 
This, and the fact that this observation was made in the late 
afternoon, despite the nocturnal activity of Virginia Opossums, 
makes this prey item unexpected. One explanation is the snake 
envenomated the opossum either the night before or in the early 
morning hours and it took several hours for the prey to die and/
or the snake to relocate it and begin to swallow it. Alternatively, 
we cannot rule out the possibility that the opossum was 
morbidly injured or even killed by, for example, a domestic dog 
or automobile and subsequently scavenged by the snake. 

We thank M. M. Dickson, R. N. Fisher, H. W. Greene, F. Hertel, 
E. N. Taylor, and R. S. Voss for help interpreting this observation, 
sharing information, and constructive comments on the note. 

JERRY N. STINNER and ROBERT E. ESPINOZA. Department of Bi-
ology, College of Science and Mathematics, California State University, 
Northridge, Northridge, California 91330-8238, USA (e-mail: jerry.stinner@
csun.edu).

CROTALUS VIRIDIS (Prairie Rattlesnake). DIET. The diet of 
Crotalus viridis includes mammals, birds, lizards, and amphib-
ians (Davis and Douglas 2016. Rattlesnakes of Arizona. Volume I. 
Eco Publishing, Rodeo, New Mexico. 734 pp.). Several species of 
“white-footed” or “deer mice” (Peromyscus boylii, P. leucopus, P. 
maniculatus, and P. truei) have been documented or suspected as 
prey (Klauber 1956. Rattlesnakes: Their Habits, Life Histories, and 

Fig. 1. A) Crotalus durissus ruruima (MIRR 2472) with Tropidurus his-
pidus prey; B) Close up of ingested T. hispidus.

Fig. 1. Adult Crotalus oreganus helleri consuming a juvenile Didel-
phis virginiana in Simi Valley, California, USA. 
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Influence on Mankind. University of California Press, Berkeley, 
California. 1533 pp.; Ernst and Ernst 2011. Venomous Reptiles of 
the United States, Canada, and Northern Mexico. Volume 2. Johns 
Hopkins University Press, Baltimore, Maryland. 391 pp.). Here, 
we document the first unequivocal record of a Peromyscus truei 
(Pinyon Mouse), as prey of C. viridis. Our observation occurred as 
part of a radiotelemetry study on Pinyon Mice at Deadman Flat, 
Coconino County, 28 km north of Flagstaff, Arizona, USA. We were 
locating an adult female (30 g) mouse that was captured and ra-
diocollared (Holohil Systems, Ltd., Model BN2C, 1.5 g) on 8 July 
2019. The mouse was tracked regularly from 8–21 July 2019, with 
the last visual sighting under red light (Night Eyes HL50-QR) on 21 
July 2019 at 2035 h and last confirmed movement shortly there-
after (2311 h) by BC. No signal from the mouse’s radiocollar was 
detected on the nights of 23–27 July 2019. On 29 July 2019 at 2043 
h, ER tracked the mouse’s radiocollar signal to the stomach of a 
C. viridis (located at 35.45152°N, 111.58335°W; WGS 84; 1973 m 
elev.) within the home range of the focal mouse. Within 2 min of 
locating the animal, ER observed the snake coiling around itself 
followed by spontaneous regurgitation of a dark gray bolus be-
fore moving abruptly underneath a One-seed Juniper (Juniperus 
monosperma). As ER, JS, and BP inspected the bolus of undigested 
fur and still functional radiocollar (Fig. 1A), the snake (Fig. 1B) cir-
cled within 10 m of our location before moving away.

The research was conducted with permits from Northern 
Arizona University’s Institutional Animal Care and Use 
Committee (#19-006) and the Arizona Game and Fish 
Department (#652762), and permission from the Flagstaff Ranger 
District, Coconino National Forest. Funding was provided by the 

National Science Foundation IOS (#1755429 to BP) and REU 
(#1757626 to ER and BP).

E. RODEN, Illinois Valley Community College, Oglesby, Illinois 61348, 
USA; BRYAN CARLIN, Department of Biological Sciences, Northern Ari-
zona University, Flagstaff, Arizona 86011, USA; JACK SERVICE, Flagstaff, 
Arizona 86004, USA; ERIKA M. NOWAK, School of Earth and Sustainabil-
ity, Department of Biological Sciences, and Colorado Plateau Research Sta-
tion, Northern Arizona University, Flagstaff, Arizona 86011, USA (e-mail: 
Erika.Nowak@nau.edu); BRET PASCH, Department of Biological Sciences, 
Northern Arizona University, Flagstaff, Arizona 86011, USA (e-mail: bret.
pasch@nau.edu).

DENDRELAPHIS GRANDOCULIS (Large-eyed Bronzeback Tree 
Snake). DIET. Dendrelaphis grandoculis is an arboreal colubrid 
endemic to the central and southern Western Ghats of India. It 
is known to feed on frogs, lizards, and occasionally small snakes 
and birds (Whitaker and Captain 2004. Snakes of India, The Field 
Guide. Draco Books, Chennai, India. 495 pp.). However, there is a 
lack of information about the specific identities of prey animals 
recorded in the diet of this snake. Herein, we report an instance 
of D. grandoculis feeding on a Rhacophorus malabaricus (Mala-
bar Gliding Frog).

At 1327 h on 13 March 2019, at the Agumbe Rainforest 
Research Station in Agumbe, Karnataka, India (13.51819°N, 
75.08862°E; WGS 84), a D. grandoculis was observed foraging in 
the shrubs surrounding a small artificial pond in which we have 
observed R. malabaricus breeding. At 1354 h, the snake caught 
an R. malabaricus that was sleeping under a leaf (Fig. 1A) and 
then maneuvered the frog’s head into its mouth by pushing the 
frog against a tree branch (Fig. 1B). It then climbed deeper into 
the vegetation while carrying the frog in its mouth. At this point, 
we lost sight of the snake, but we presume that it subsequently 

Fig. 1. A) Radiocollar and fur from an adult female pinyon mouse 
(Peromyscus truei) regurgitated by a Crotalus viridis at Deadman 
Flat, Coconino County, Arizona, USA; B) Prairie Rattlesnake (Crota-
lus viridis) that regurgitated a radiocollared female P. truei. 
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Fig. 1. A) Dendrelaphis grandoculis capturing Rhacophorus mala-
baricus; B) D. grandoculis maneuvering the frog’s head into its mouth 
with the support of a tree branch.
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swallowed the R. malabaricus. To our knowledge, this is the first 
prey item for D. grandoculis to be reported at the species level. 
It is likely that D. grandoculis also preys on other sympatric 
arboreal anurans of the genera Polypedates, Raorchestes, and 
Pseudophilautus.

We thank the Madras Crocodile Bank Trust for supporting the 
research carried out at the Agumbe Rainforest Research Station.

YATIN KALKI (e-mail: yatin.kalki@gmail.com) and AJAY GIRI, Agumbe 
Rainforest Research Station, Suralihalla, Agumbe, Karnataka 577411, India 
(e-mail: director@agumberainforest.org).

DENDRELAPHIS GRANDOCULIS (Large-eyed Bronzeback Tree 
Snake). REPRODUCTION and CLUTCH SIZE. Dendrelaphis 
grandoculis is an arboreal colubrid endemic to the Western Ghats 
of India (Whitaker and Captain 2004. Snakes of India: The Field 
Guide. Draco Books, Chennai, India. 495 pp.). Beyond the fact that 
D. grandoculis is oviparous (Uetz et al. 2019. The Reptile Database. 
http://www.reptile-database.org, accessed 26 Sept 2019), little is 
known regarding this snake’s reproductive ecology. Here, we pres-
ent the first report on the clutch size of D. grandoculis.

On 1 March 2019, we found a gravid female D. grandoculis 
DOR in the vicinity of Vattehalli, Karnataka, India (13.51384°N, 
75.11047°E; WGS 84). Many of the eggs had prolapsed out of the 
body cavity, presumably after the snake was struck by a vehicle. 
We counted a total of nine ova, of which at least four appeared to 
be comparatively larger than the others and ovate in shape (Fig. 
1). To our knowledge, this is the first report on the clutch size of D. 
grandoculis. Further research on the reproductive ecology of this 
cryptic snake species is warranted.

We thank the Madras Crocodile Bank Trust for supporting the 
research carried out at the Agumbe Rainforest Research Station.

YATIN KALKI (e-mail: yatin.kalki@gmail.com), PIYUSH DHOLARIYA, 
ROBIN HUIZINGA, and AJAY GIRI, Agumbe Rainforest Research Station, 
Suralihalla, Agumbe, Karnataka 577411, India.

FDIADOPHIS PUNCTATUS EDWARDSI (Northern Ring-necked 
Snake). COLORATION. Diadophis punctatus edwardsi is a small-
bodied subspecies found in the northeastern and mid-Atlantic 
regions of the United States. It typically has a bluish gray to black 
dorsal coloration and a bright yellow to orange ventral. Axanthism 
in reptiles is a rare recessive mutation caused by lack of xantho-
phores, erythrophores, and iridophores (Browder 1968. J. Hered. 
59:163–167) known to produce yellow, orange, and red pigments 
in the skin. The aberrations are characterized by a bluish to grey 

dark body color, dark eyes, and white expressed in areas in lieu of 
yellow, orange, or red (Bechtel and Bechtel 1989. J. Hered. 80:272–
276). Genetic mechanisms and environmental factors (e.g., pollu-
tion, temperature fluctuations, etc.) could potentially explain the 
development of axanthism (Dubois 1979. Mitteilungen aus dem 
Zoologischen Museum in Berlin 55:59–87; Caballero et al. 2012. J. 
Exp. Zool. 318:209–223).

An axanthic adult male D. p. edwardsi (31.5 cm SVL, 39.4 mm 
total length, 12 g, 1.2 cm cranial length, 0.6 cm cranial width) was 
collected 18 May 2019 in Fraziers Bottom, Putnam County, West 
Virginia, USA (38.52766°N, 82.21447°W; WGS 84) from underneath 
a discarded sheet of tin near an abandoned structure. The 
captured individual exhibited a white dorsal ring and ventral side 
instead of the species characteristic yellow to orange dorsal ring 
and ventral (Fig. 1). The snake was released at the site of capture. 
To our knowledge this is the first axanthic D. p. edwardsi to ever 
be reported.

TIMOTHY J. BRUST (e-mail: tbrust@envsi.com), ALYSSA R. BRADY 
(e-mail: brady45@live.marshall.edu), and VALERIE J. CLARKSTON, Envi-
ronmental Solutions & Innovations, 8 Betty Lane, Scott Depot, West Virginia, 
USA (e-mail: vclarkston@envsi.com).

FARANCIA ABACURA (Red-bellied Mudsnake). OVERLAND 
MOVEMENT. For some animals, migration or dispersal is a ne-
cessity for reproduction, feeding opportunities, or increased sur-
vival (Dingle and Drake 2007. Bioscience 57:113–121). However, 
there have been few observations of migration or long-distance 
movements by snakes (Browne and Bowers 2004. Landscape Ecol. 
19:1–20). Farancia abacura is a stout-bodied, semiaquatic colu-
brid snake endemic to the southeastern United States (McDaniel 
and Karges 1983. Cat. Am. Amphib. Rept. 314:1–2). Due to its low 
densities and decreased detectability attributable to its aquatic 
habits, little is known about its life history (Durso et al. 2011. Biol. 
Conserv. 144:1508–1515). Farancia abacura undertake terrestrial 
movements to lay eggs and to hibernate below ground or under 

Fig. 1. Deceased gravid female Dendrelaphis grandoculis with nine 
ova.

Fig. 1. Axanthic Diadophis punctatus edwardsi from Putnam County, 
West Virginia, USA.
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woody debris near aquatic habitats (Steen et al. 2013. Herpetol. 
Rev. 44:208–213). Other observations of overland movement have 
been noted during times of drought or periods of increased rain-
fall (Hellman and Telford 1956. Copeia 1956:257–258; Willson et 
al. 2006. Wetlands 26:1071–1078). Across the southeastern United 
States, F. abacura overland movements average 62 m from the 
nearest body of water (range: 26–1288 m; Steen et al. 2013, op. cit.). 
Here, we contribute to the few observations documenting over-
land movement of F. abacura in Texas. 

On 19 June 2019, in Trinity County, Texas (31.3050°N, 
94.9362°W; WGS 84; 75 m elev.), one male F. abacura (475 mm 
SVL, 59 mm tail length, 63 g) was captured in a boxtrap located 
159 m from a permanent pond. This pond is located on a crest 
of a hill in an upland that is adjacent to an ephemeral drainage 
(31.3027°N, 94.9375°W; WGS 84; 75 m elev.). The boxtrap was 
located north of the pond at the hill’s toe-of-slope near a dry 
stream bed. The surrounding understory vegetation consists 
of Callicarpa americana (American Beautyberry), Rubus spp. 
(Blackberry), Liquidambar styraciflua (American Sweetgum), 
Myrica cerifera (Southern Wax Myrtle), as well as a diversity of 
herbaceous vegetation and woody debris. With this observation, 
it can be noted that this F. abacura was well over the average 
distance of 62 m from a waterbody (Steen et al. 2013, op. cit.). 
Also, the temporal window of this observation was consistent 
with prior observations of terrestrial movements of F. abacura in 
east Texas (Steen et al. 2013, op. cit.). In this case, this observation 
adds to the growing observations on the terrestrial ecology of 
this semiaquatic snake.

DYLAN W. THOMPSON (e-mail: thompsondw@jacks.sfasu.edu), 
CONNOR S. ADAMS, and CHRISTOPHER M. SCHALK, Arthur Temple 
College of Forestry and Agriculture, Stephen F. Austin State University, 
Nacogdoches, Texas 75965, USA.

FOWLEA PISCATOR (Checkered Keelback). DIET. Fowlea piscator 
(formerly Xenochrophis piscator; Purkayastha et al. 2018. Zootaxa 
4514:126–136) is a medium-sized natricine snake that occupies 
the majority of southern and southeastern Asia (Uetz et al. 2019. 
The Reptile Database. http://www.reptile-database.org, accessed 
3 Aug 2019). It is known to primarily feed on fish, amphibians, and 
arthropods (Hossain 2016. Bangladesh J. Zool. 44:153–161) but 
will also occasionally eat rodents and birds (Whitaker and Captain 
2004. Snakes of India, The Field Guide. Draco Books, Chennai, 
India. 495 pp.). Herein, I report observations of F. piscator feeding 
on the eggs of Rhacophorus malabaricus (Malabar Gliding Frog), a 
species endemic to the Western Ghats.

Rhacophorus malabaricus is a tree frog that reproduces 
by constructing foam nests over standing water (Kadadevaru 
and Kanamadi 2000. Current Science 79:377–380). During the 
monsoon season (June–August), many pairs of R. malabaricus 
spawn on the walls of a 3 × 1 m rectangular water trough at the 
Agumbe Rainforest Research Station in Agumbe, Karnataka, 
India (13.5182°N, 75.0888°E; WGS 84). At ca. 2230 h on 23 June 
2019, I observed an F. piscator, ca. 30 cm in length, predating 
a foam nest on the wall of the water trough. The snake had its 
forebody extended upward out of the water and it was feeding on 
R. malabaricus eggs with its head in the foam. When I shined my 
flashlight on it, it retracted its head from the foam, at which point 
I took a photograph (Fig. 1). To my knowledge, this behavior has 
only been observed once before, in Amboli, Maharashtra, India 
(V. Giri, pers. comm.). Here, an F. piscator was seen climbing a 
small branch of a tree, which was overhanging a small puddle, ca. 
1 m above the water’s surface. The snake eventually went to feed 

on an egg nest of R. malabaricus. When the observer decided to 
take a photo of this behavior, the snake dove into the water.

The nests of R. malabaricus represent a seasonal food source 
for Lion-tailed Macaques (Macaca silenus) and many species of 
arthropods (Vasudevan and Dutta 2000. Hamadryad 25:21–28) 
and likely represent the same for opportunistic predators like 
snakes. Further studies may potentially reveal that other Indian 
snake species take advantage of this food source as well, in much 
the same way that Neotropical snakes of the genera Leptodeira 
and Leptophis predate the eggs of Agalchynis callidryas (Caldwell 
et al. 2010. Anim. Behav. 79:255–260.). Whether the eggs of R. 
malabaricus have evolved to hatch early in response to snake 
predation, as have the eggs of Neotropical frogs (Warkentin 2005. 
Anim. Behav. 70:59–71), remains unknown.

I thank the Madras Crocodile Bank Trust for supporting the 
research carried out at the Agumbe Rainforest Research Station. 
I also thank V. B. Giri for including his observation and extending 
his guidance.

YATIN KALKI, Agumbe Rainforest Research Station, Agumbe, Karnataka 
577411, India; e-mail: yatin.kalki@gmail.com.

GLOYDIUS SAXATILIS (Rock Mamushi). DICEPHALISM. Di-
cephalism has been documented in numerous snake species 
(Wallach 2007. Bull. Maryland Herpetol. Soc. 43:57–95). In the 

Fig. 1. Fowlea piscator with a Rhacophorus malabaricus foam nest 
that it was predating in Karnataka, India.

Fig. 1. Dorsal (A) and ventral (B) views of the dicephalic juvenile 
Gloydius saxatilis (EWNHM-ANIMAL 6454). 
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genus Gloydius, dicephalism has been reported in G. blomhoffi, 
G. brevicaudus, and G. halys (Paik et al. 1999. Snakes. Jiseong-
sa Press, Seoul, Korea. 197 pp.; Wallach 2007, op. cit.). Here we 
present, to the best of our knowledge, the first reported case 
of dicephalism in G. saxatilis. The specimen (Ewha Womans 
University Natural History Museum Herpetology Collection 
[EWNHM-ANIMAL] 6454; Fig. 1) was a juvenile snake measur-
ing 226.4 mm total length (194.8 mm SVL, 22 dorsal scale rows, 
149 ventrals). The two heads were not completely bifurcated but 
instead were fused halfway down the inner lateral sides. The 
label for this specimen was completely missing, and therefore 
the origin of this specimen is unknown. We thank the staff of the 
EWNHM for giving us the opportunity and workspace to exam-
ine this specimen. Supported by the National Research Founda-
tion of Korea (2017R1A2B200357).

YUCHEOL SHIN and YIKWEON JANG, Division of EcoScience, Ewha 
Womans University, Seoul 03760, Republic of Korea; AMAËL BORZÉE, Col-
lege of Biology and the Environment, Nanjing Forestry University, Nanjing 
210037, People’s Republic of China (e-mail: amaelborzee@gmail.com). 

GLOYDIUS USSURIENSIS (Ussuri Mamushi). DISEASE. Ul-
cerative stomatitis is an infectious disease frequently affecting 
captive snakes, mainly caused by viral, bacterial, and fungal 
pathogens (Schumacher 2006. J. Exot. Pet. Med. 15:18–24). Se-
vere infections of the gums and jawbones can impair a snake’s 
ability to hunt and feed, eventually leading to death. Although an 
outbreak of fungal stomatitis has been reported in a free-rang-
ing population of Sistrurus miliarius barbouri in Florida, USA 
(Cheatwood et al. 2003. J. Wildl. Dis. 39:329–337), records of this 
disease in wild snakes are generally lacking.

At 1410 h on 29 July 2019, we captured an adult Gloydius 
ussuriensis near a forest on Gulbong Mountain, Chuncheon-si, 
Gangwon Province, Republic of Korea (37.8309°N, 127.5572°E; 
WGS 84; 102 m elev.). This individual had a noticeably swollen 
left maxillary fang when viewed dorsally (Fig. 1A). Upon closer 
inspection, the fang sheath was infected and severely inflamed 
(Fig. 1B) with several small ulcers visible. Both maxillary fangs 
were intact and the infection and inflammation were localized. 
Other parts of the mouth seemed to be unaffected by the infection 
(Fig. 1C). Although the precise cause and pathogen responsible 
for infection could not be determined, this observation is 
the first record of ulcerative stomatitis occurring in Gloydius 

ussuriensis. It also adds valuable knowledge on diseases in wild 
reptiles. Supported by the National Research Foundation of 
Korea (2017R1A2B200357).

YUCHEOL SHIN and YIKWEON JANG, Division of EcoScience, Ewha 
Womans University, Seoul 03760, Republic of Korea; AMAËL BORZÉE, Col-
lege of Biology and the Environment, Nanjing Forestry University, Nanjing 
210037, People’s Republic of China (e-mail: amaelborzee@gmail.com).

GONYOSOMA OXYCEPHALUM (Red-tailed Green Rat Snake). 
DIET and HABITAT USE. Gonyosoma oxycephalum is a wide-
spread, southeast Asian rat snake that is generally distributed 
throughout the Philippines in a wide variety of habitats (Brown 
et al. 2013. ZooKeys 266:1–120). On 1 August 2019, three juvenile 
G. oxycephalum were encountered in the twilight zones of Ilihan 
Cave, Barangay Bonifacio, Uson, Masbate, Bicol Peninsula, Phil-
ippines (12.1667°N, 123.7121°E; WGS 84). The first individual G. 
oxycephalum (Fig. 1A) encountered accidentally fell down from 
the cave ceiling where a large roost of Common Bent-wing Bat 

Fig 1. Adult Gloydius ussuriensis showing symptoms of ulcerative sto-
matitis from Gangwon Province, Republic of Korea.

Fig. 1. A) juvenile Gonyosoma oxycephalum on the cave floor; B) G. 
oxycephalum in the process of consuming a Miniopterus schreibersii; 
C) G. oxycephalum observed coiled and resting on a cave wall. 
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(Miniopterus schreibersii) was located. The team assumed that 
the snake was trying to catch an in-flight M. schreibersii without 
success. The second individual (Fig. 1B) was observed predat-
ing a M. schreibersii on the cave floor. The G. oxycephalum con-
sumed the bat head-first over a period of 11 min. A third indi-
vidual was observed coiled and resting on a cave wall (Fig. 1C). 
Photo vouchers of all observations are deposited at Lee Kong 
Chian Natural History Museum, National University of Singa-
pore. To the best of our knowledge this observation is the first 
record of G. oxycephalum consuming an adult M. schreibersii 
and these observations suggest that G. oxycephalum utilize cave 
systems as foraging habitat.

CYRUS JOB P. DELA CRUZ, Department of Environment and Natural 
Resources – Region V, Rawis, Legazpi City, Bicol Peninsula, Philippines (e-
mail: cyrusjob.delacruz@bicol-u.edu.ph); JOB R. DELAVIN (dyubdelavin@
gmail.com); RYAN N. MONIÑO, ALDRIN R. GASES, and LEANDRO N. 
LEE, Community Environment and Natural Resources Office, Pinamar-
buhan, Mobo, Masbate, Bicol Peninsula, Philippines; LUZIE DOERING, 
Brandenburgische Technische Universität, Cottbus-Senftenberg-Platz der 
Deutschen Einheit 1, 03046, Cottbus, Germany (e-mail: luziedoering@ya-
hoo.de).

HELICOPS LEOPARDINUS (Leopard Keelback) and PHILO-
DRYAS OLFERSII LATIROSTRIS (Lichtenstein’s Green Racer). 
PREDATION. Helicops leopardinus is an aquatic snake occur-
ring in the Guianas and Brazil to northern and central Argentina 
(Rossman 1970. In Peters and Orejas-Miranda [eds.], Catalogue 
of Neotropical Squamata Part I. Snakes, pp. 122–125. Smithson-
ian Institution Press, Washington, D.C.). It is frequently found in 
estuaries, rivers, and creeks of the oriental Chaco (Giraudo 2001. 
Serpientes de la Selva Paranaense y del Chaco Húmedo. L.O.L.A., 
Buenos Aires, Argentina. 328 pp.). Philodryas olfersii is an arbo-
real and opistoglyphous colubrid distributed from south of the 
Amazon Basin, Estado Mato Grosso, Brazil, through Paraguay, 
Bolivia, eastern Perú, and northern Argentina (Thomas 1976. A 
revision of the South American colubrid snake genus Philodryas 
Wagler, 1830. Ph.D. Dissertation, Texas A&M University, College 
Station, Texas. 338 pp.). This snake is venomous and dangerous 
to humans (Kuch 1999. Herpetozoa 12:11–16; Peichoto et al. 
2007. Acta Herpetol. 2:11–15). 

Cerdocyon thous (Crab-eating Fox) is a medium-sized canid 
(5–7 kg), with a wide distribution in South America (Berta 1982. 
Mamm. Species. 186:1–4; Courtenay and Maffei 2004. In Sillero-
Zubiri, Hoffmann and Macdonald [eds.], Canids: Foxes, Wolves, 
Jackals, and Dogs: Status Survey and Conservation Action Plan, 
pp. 32–38. IUCN), omnivorous diet, and opportunistic hunting 
behavior (Courtenay and Maffei 2004, op. cit.; Gatti et al. 2006. J. 
Trop. Ecol. 22:227–230). Snakes can be common prey of C. thous 
(Jácomo et al. 2004. J. Zool. 262:99–106), however, few snake 
species have been identified to species level (Gonzalez et al. 2016. 
Bol. Ms. Biol. Mello Leitão 38:315–323). Those that have been 
identified include scolecophidian snakes such as Amerotyphlops 
brongersmianus and Epictia borapeliotes (Raíces and Bergallo 
2010. Neotrop. Biol. Conserv. 5:24–30; Souza and Bocchiglieri 
2018. Herpetol. Rev. 49:752), the boid snake Boa constrictor 
amarali (da Silva et al. 2018. Mastozool. Neotrop. 25:499–503), the 
viperid snakes Caudisona durissa (Lemos et al. 2011. In Rosalino 
and Gheler-Costa [eds.], Middle-Sized Carnivores in Agricultura 
Landscapes, pp.143–160. Nova Science Publishers, Inc. New 
York, New York), Bothrops jararaca (Gatti et al. 2006, op. cit.), B. 
moojeni (Lemos et al. 2011, op. cit.), B. matogrossensis (Bianchi et 
al. 2014. Acta Theriol. 59:13–23), B. alterantus (Bossi et al. 2018. 

J. Zool. 307:215–222), and the colubrid snakes Erythrolamprus 
miliaris (Gonzalez et al. 2016, op. cit.), E. poecylogyrus (Rocha et 
al. 2004. Rev. Bras. Zool. 21:871–876; Bossi et al. 2018, op. cit.), 
Boiruna maculata, Thamnodynastes hypoconia, and P. olfersii 
(Bossi et al. 2018, op. cit.). Here, we report predation events of H. 
leopardinus and P. o. latirostris by C. thous. 

On 21 February 2015 at 2030 h in Mburucuyá National 
Park, Mburucuyá Department, Corrientes Province, Argentina 
(28.0324°S, 58.0840°W; WGS 84), we observed a male C. thous 
preying upon an adult H. leopardinus (Fig. 1A). The fox was ac-
companied by an adult female; however, no cooperative hunting 
behavior was observed. On 24 July 2016, at 1955 h in Iberá Na-
tional Park, San Miguel Department, Corrientes Province, Argen-
tina (28.1430°S, 57.4401°W; WGS 84), three juvenile C. thous were 
found, one of which had captured an adult H. leopardinus (425 
mm SVL, 139 mm tail length). However, upon seeing us, the fox 
released the dead snake from its mouth and retreated (Fig. 1B). 
At 1130 h on 23 April 2017, on the Provincial Route 5 (27.7502°S, 
57.9831°W; WGS 84), 22 km from Lomas de Vallejos, General Paz 
Department, Corrientes Province, Argentina, we found a road-
killed adult female C. thous. During the necropsy, an adult H. 
leopardinus was found partly digested in the stomach (Fig. 1C). 
On 2 November 2017, at 1345 h in Mburucuyá National Park 
(28.0173°S, 58.0270°W; WGS 84), a pair of C. thous was spotted; 
the female had caught an adult P. o. latirostris. Consumption of 
the prey started from the head and the ingestion process lasted 
ca. 5 min. The fox did not eat the tail of the snake (Fig. 1D). Our 
records are evidence that snakes are an important part of the diet 
of C. thous.

VLR and MBN thank Consejo Nacional de Investigaciones 
Científicas y Técnicas (CONICET) for the doctoral fellowships. 
We are grateful to L. Skovmand and J. M. Natalini for English 
review. Special thanks Mburucuyá and Iberá National Park for 
providing the license for sampling.

JOSÉ A. RUIZ-GARCÍA, Laboratorio de Herpetología. Facultad de 
Ciencias Exactas y Naturales y Agrimensura. Universidad Nacional del Nor-
deste, Corrientes, Argentina (e-mail: ruizgarciaja@gmail.com); VERÓNI-

Fig. 1. A) Helicops leopardinus held in the mouth of Cerdocyon thous 
in Mburucuyá National Park, Argentina; B) adult H. leopardinus 
dropped by a juvenile C. thous in Iberá National Park, Argentina; C) 
road killed C. thous, with detail of the stomach with partially digested 
H. leopardinus; D) C. thous preying on Philodryas olfersii latirostris, 
with detail of the tail, which was not ingested.
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CA LORENA ROMERO (e-mail: lorenromer@yahoo.com.ar) and MARÍA 
BELÉN NATALINI, Estación Biológica Corrientes, Ruta Provincial 8 Km 7, 
San Cayetano, Corrientes, Argentina (e-mail: belennatalini@gmail.com).

LAMPROPELTIS CALIFORNIAE (California Kingsnake) and 
MASTICOPHIS FLAGELLUM PICEUS (Red Coachwhip). DIET 
and LARGE RELATIVE PREY SIZE. Snakes possess several ad-
aptations, including articulation of the mandibles on the quad-
rate bones instead of directly to the skull, independently func-
tioning mandibles connected by flexible ligaments anteriorly, 
and kinetic skulls (Cundall and Greene 2000. In Schwenk [ed.], 
Feeding, Form, Function and Evolution in Tetrapod Vertebrates, 
pp. 293–333. San Diego Academic Press, San Diego, California), 
that allow for the ingestion of large prey items relative to their 
own body size (Greene 1983. Am. Zool. 23:431–441; Mulcahy et 
al. 2003. Herpetol. Rev. 34:64; Haertle et al. 2015. Herpetol. Rev. 
46:449–450). Ophiophagy is common among several snake gen-
era (e.g., Lampropeltis, Micrurus, Ophiophagus) with some spe-
cies capable of ingesting snakes of greater lengths than their own 
(Ditmars 1931. Snakes of the World. Macmillan Company, New 
York, New York. 207 pp.; Jackson et al. 2004. Zool. 107:191–200), 
although this is rarely documented in-situ (but see Wiseman 

et al. 2019. Herpetol. Conserv. Biol. 14:1–30). Given that a prey 
snake equal or greater in total length than the predator snake 
also exceeds the length of the predator’s body cavity (i.e. snout-
vent length [SVL]) and proximal gastrointestinal tract (Jackson 
et al. 2004, op. cit.), there are challenges posed to the predator 
associated with prey storage during digestion. Here, we report 
a case of a Lampropeltis californiae consuming a relatively large 
Masticophis flagellum piceus with a greater total length than the 
predator.

At ca. 0620 h on 21 August 2019, a L. californiae was observed 
on the grounds of the Arizona Center for Nature Conservation/
Phoenix Zoo (33.44968°N, 111.95208°W; WGS 84) with what 
appeared to be a series of visibly large and rounded food boluses 
starting immediately posterior to the head and ending about 
two-thirds of the way down the length of the body (Fig. 1). The 
snake, being in the middle of a pathway and seeming slightly 
lethargic, was captured and placed in a cardboard transport 
container for survey radiographs (Fig. 2). While positioning the 
snake for an additional radiographic view, it regurgitated a large 
M. f. piceus (Fig. 3). The M. f. piceus had been consumed head-
first. The L. californiae had a post-regurgitation mass of 334.5 g, 
an SVL of 99.7 cm, and a total length of 115.6 cm. The M. f. piceus 
was 221.3 g, 87.6 cm SVL, and 120.7 cm total length. The relative 
prey mass (M. f. piceus mass/L. californiae mass) was 0.662 and 
the length ratio (total M. f. piceus length/L. californiae SVL) was 
1.211. Snakes preying upon prey items longer than themselves 
is rarely observed in-situ, and this predation event involves an 
unusually large prey item relative to the predator’s mass (see 
Figure 10 in Wiseman et al. 2019, op. cit.). As documented by 
Ditmars (1931, op. cit.), Jackson et al. (2004, op. cit.), Durso and 
Kiriazis (2011. Herpetol. Rev. 42:285), and Yacelga and Wiseman 
(2011. Herpetol. Rev. 42:287), the radiograph presented here 
demonstrates an accordion folding of the prey item, enabling it 
to fit within the shorter predator. This folding of the prey created 
the illusion of numerous egg-like swellings along the predator’s 
body. The L. californiae was kept in a container overnight with 
the regurgitated M. f. piceus but it did not re-ingest the prey item. 
The L. californiae was released at the site of capture at 0600 h the 
following day.

This snake was captured and measured under Arizona Game 
& Fish Scientific Collecting License #SP642787.

C. DREW FOSTER (e-mail: dfoster@phoenixzoo.org), JENNIFER 
LINDSLEY (e-mail: jlindsley@phoenixzoo.org), RYAN ZACH (e-mail: 
rzach@phoenixzoo.org), HOLLIE CHILES (e-mail: hchiles@phoenixzoo.
org), and RAI RHEINLANDER-SMITH, Arizona Center for Nature Con-

Fig. 1. Lampropeltis californiae with visibly large boluses (indicated 
by arrows) running along the majority of the body.

Fig. 2. A dorsoventral radiograph of a Lampropeltis californiae that 
consumed a Masticophis flagellum piceus, highlighting the accordi-
on-like folding of the ingested prey item.

Fig. 3. Lampropeltis californiae and its regurgitated meal, a Mastico-
phis flagellum piceus, that was 66% of the predator’s mass and 21% 
greater in total length than the predator’s snout–vent length.
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servation/Phoenix Zoo, 455 N. Galvin Pkwy, Phoenix, Arizona 85008, USA 
(e-mail: raismith@phoenixzoo.org); ALEXANDRA GOE, Department of 
Pathology and Population Medicine, College of Veterinary Medicine, Mid-
western University, 19555 N 59th Ave, Glendale, Arizona 85308, USA (e-mail: 
agoe@midwestern.edu).

LAMPROPELTIS GETULA (Eastern Kingsnake). BICEPHALY. 
Bicephaly (having two heads), or axial bifurcation, is known to 
occasionally occur in a variety of snake taxa (e.g., Cunningham 
1937. Axial Bifurcation in Serpents. Duke University Press, Dur-
ham North Carolina. 117 pp; Smith and Pérez-Higareda 1987. Bull. 
Maryland Herp. Soc. 23:139–153; Wallach 1995. Herpetol. Rev. 
26:127). However, reports of bicephalic snakes found in the wild 
are still quite rare (e.g., Branch 1979. Herpetol. Rev. 10:6; Belfit and 
Nienaber 1983. Herpetol. Rev. 14:9; Mitchell and Fieg 1996. Her-
petol. Rev. 27:202). Here, we report the occurrence of a bicephalic 
Lampropeltis getula found in coastal Georgia, USA.

In September 2015, an unidentified resident of St. Simons Island, 
Georgia, USA, found a bicephalic hatchling L. getula crawling in 
their yard. It was taken to the Georgia Sea Turtle Center/Jekyll 
Island Authority (GSTC) for a veterinary examination. Despite 
somewhat uncoordinated crawling movements, it appeared to 
be in good condition. Due to the unique malformation, and poor 
survival prospects for the individual, we decided to maintain it 
in captivity as a unique educational outreach specimen. Under 
captive care both heads consumed chopped pink mice on 11 
occasions. The L. getula appeared to digest meals properly and 
routinely defecated. It also underwent ecdysis twice; however, 
both times we gently assisted in its’ removal where the skin 
remained stuck around the bifurcation. The L. getula was found 
deceased from unknown causes in its’ enclosure on 25 December 
2015. The specimen (25.6 cm SVL, 29.7 cm total length) was 
deposited at the Savannah Science Museum, Georgia Southern 
University (GSU 26341). The snake was collected under Georgia 
Department of Natural Resources Scientific Collecting Permit 
#29-WJH-15-161 to TMN.

LANCE PADEN, 1677 Highway 56, Wilsonville, Alabama 35186, USA (e-
mail: lance.paden89@gmail.com); TERRY M. NORTON, Georgia Sea Turtle 
Center, Jekyll Island Authority, 214 Stable Road, Jekyll Island, Georgia 31527, 
USA; KIMBERLY M. ANDREWS, Odum School of Ecology, University of 
Georgia Marine Extension, 715 Bay Street, Brunswick, Georgia 31520, USA.

LAMPROPELTIS HOLBROOKI (Speckled Kingsnake). MARINE 
HABITAT USE. Lampropeltis holbrooki (Pyron and Burbrink 
2009. Mol. Ecol. 18: 2443–3457; Pyron and Burbrink 2009. Zoo-
taxa 2241:22–32) occurs across the central and eastern United 
States, west of the Mississippi River and presumably east of 
the Pecos River (Pyron and Burbrink 2009, op. cit.). Although L. 
holbrooki is thought to utilize a variety of habitat types and is 
largely considered a habitat generalist, past research has found 
this species to specifically select habitats containing conceal-
ing ground cover features such as understory vegetation and 
leaf litter (Plummer 2010. Herpetol. Conerv. Biol. 5:214–222; 
Steen et al. 2010. Copeia. 2010:227–231). Lampropeltis holbroo-
ki is also commonly found in the vicinity of aquatic environ-
ments near features such as levees and canals, presumably due 
to soils that facilitate burrowing (Krysko 2002. Am. Midl. Nat. 
148:102–114). Although L. holbrooki has been found to use a 
variety of habitat types, here we report an unusual occurrence 
of marine habitat use by this species in coastal Texas.

At ca. 1830 h on 11 June 2019, during a patrol, one of us 
(AK) observed two L. holbrooki on High Island Beach, Bolivar 
Peninsula, across Galveston Bay, ca. 32.9 km from Galveston, 
Texas, USA (29.51010°N, 94.51410°W; WGS 84). These 
individuals were observed coiled on the beach near (ca. 0.35 
km) saltmarsh habitat. Both were in seemingly in good health 
and body condition. Only one individual was subsequently 
captured, measured, weighed (male, 101.9 cm total length, 90.0 
cm SVL, 430 g), and deposited in the herpetology collection at 
Texas A&M International University (TAMIU-H0008). These 
observations occurred ca. 9.2 km from the mainland.

Several other species, such as Natrix maura (Galán 2004. 
Herpetol. Rev. 35:71), N. tesselata (van der Meijden and Chiari 
2006. Herpetol Rev. 37:94), Python molurus bivittatus (Chung et 
al. 2016. Herpetol. Rev. 47:153; Bartoszek et al. 2018. Herpetol 
Rev. 49: 554–555), and Heterodon platirhinos (Eversole et al. 
2019. Herpetol. Rev. 50:157–158; Rainwater et al. 2019. Herpetol. 
Rev. 50:158–159) have been observed in and around marine 
habitats. Lampropeltis getula is known from barrier islands 
in the Outer Banks, North Carolina, USA (Lazell et al. 1973. 
Copeia 1973:497–503) and L. holbrooki is known from barrier 
islands along the Texas Gulf Coast (Werler and Dixon 2000. 
Texas Snakes. Identification, Distribution, and Natural History. 
University of Texas Press, Austin, Texas. 437 pp.). However, to 
our knowledge this observation offers the first clear example 
and description of L. holbrooki using this particular habitat 
type. 

It has been hypothesized that snakes resting on wet beach 
sand may be a thermoregulatory behavior (Rodgers 1985. 
Herpetol. Rev. 16:111); therefore, considering the timing of our 
observations, this is a probable explanation. This behavior has 
been frequently observed in H. platirhinos by Rodgers (1985, 
op. cit.) and Rainwater et al. (2019, op. cit.). However, sand 
dunes also may offer abundant prey and niche opportunities, 
as well as substrate conducive to burrowing and other uses 
by this species. This observation suggests that L. holbrooki 
can tolerate marine conditions; however, the duration of how 
long a reptile species such as L. holbrooki would be able to 
persist in these conditions is unclear. Although L. holbrooki has 
historically been considered common and widespread, recent 
data suggest that populations may be declining at landscape 
scales (Stapleton et al. 2008. Herpetol. Rev. 39:33–35); therefore, 
natural history records such as this may prove useful for future 
conservation and management strategies. 

Fig. 1 Bicephalic Lampropeltis getula from Glynn County, Georgia, 
USA. 
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CORD B. EVERSOLE and ANDREW J. MULLANEY, Department of 
Biology and Chemistry, Texas A&M International University, Laredo, Texas 
78041, USA (e-mail: cord.eversole@gmail.com); AARON KOENIG and 
BARRY A. EVERSOLE, Texas Parks and Wildlife Department, Law Enforce-
ment Division, Austin, Texas 78744, USA.

MASTICOPHIS FLAGELLUM (Coachwhip). DIET. Masticophis 
flagellum has a broad distribution throughout North America, 
occurring from California to North Carolina and southward 
into the Baja Peninsula and much of northern Mexico (Wilson 
1973. Catalogue of American Amphibians and Reptiles. 145:1–5; 
Ernst and Ernst 2003. Snakes of the United States and Canada. ix 
+ 668 pp.). Across this range, M. flagellum is considered a gen-
eralist predator and consumes a diverse array of invertebrate 
and vertebrate prey items (Palmer and Braswell 1995. Reptiles 
of North Carolina. The University of North Carolina Press, Cha-
pel Hill, North Carolina. xiii + 412 pp.; Werler and Dixon 2000. 
Texas Snakes. Identification, Distribution, and Natural History. 
University of Texas Press, Austin, Texas. xv + 437 pp.). In a study 
of the stomach contents of M. flagellum from Georgia, USA, the 
majority of individuals had consumed lizards, but mammals, 
snakes, insects, birds, and turtles were also found (Hamilton and 
Pollack 1956. Ecology 37:519–526). A similar study in Louisiana, 
USA, found unidentified mice in 60% and unidentified birds in 
40% of examined M. flagellum stomachs (Clark 1949. J. Tennes-
see Acad. Sci. 24:244–261). Numerous authors have reported 
invertebrates as prey items for both adult and juvenile M. fla-
gellum (Hamilton and Pollack 1956, op. cit.; Anderson 1965. The 
Reptiles of Missouri. University of Missouri Press, Columbia, 
Missouri. xxiii + 330 pp.; Tennant 1985. A Field Guide to Texas 
Snakes. Texas Monthly Press, Austin, Texas. 260 pp.). A few stud-
ies have reported larval lepidopterans in the diet of M. flagellum. 
Hamilton and Pollack (1956, op. cit.) found larval Xylophanes 
(Lepidoptera: Sphingidae) and unidentified larval lepidopterans 
in examined M. flagellum specimens. Mueller and Whiting (1989. 
Herpetol. Rev. 20:72) found both a larval Manduca (Lepidoptera: 
Sphingidae) and a Rough Greensnake (Opheodrys aestivus) in 
the stomach of an adult M. flagellum from Coleman County, Tex-
as, USA, and later determined through the examination of teeth 
marks that the Manduca larvae was originally consumed by the 

O. aestivus and later regurgitated. Herein, we report the first ac-
count of M. flagellum directly consuming a larval Manduca.

At 1944 h on 7 June 2019, we collected an adult 
female M. flagellum (Biodiversity Collections, University of 
Texas at Austin [TNHC] 113464 [DRD 5618]: 875 mm SVL, 
315 mm tail length, 186.3 g) on County Road 2083 in Crockett 
County, Texas, USA (30.47673°N, 101.42270°W; WGS 84). The 
snake was euthanized and during preservation we removed 
an adult banded-wing grasshopper (Orthoptera: Acrididae; 45 
mm total length) and a larval Tomato Hornworm (Lepidoptera: 
Sphingidae: Manduca quinquemaculata; 103 mm total length) 
from its stomach (Fig. 1). Both prey items were relatively 
undigested, indicating that they were recently consumed. 
This observation adds to the large list of prey consumed by M. 
flagellum.

This specimen was collected under a Texas Parks and Wildlife 
Scientific Permit for Research (SPR-1018-294) issued to DRD and 
under an approved University of Texas Rio Grande Valley IACUC 
protocol (#18-28).

PADRAIC S. ROBINSON (e-mail: padraic.robinson01@utrgv.edu) and 
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).

MICRURUS CORALLINUS (Painted Coral Snake). PREDATION. 
Micrurus corallinus is a terrestrial and fossorial species mostly 
associated with forested habitats (Marques et al. 2009. Biota 
Neotrop. 9:139–150), although it is occasionally found in open 
areas (Hartmann et al. 2009. Biota Neotrop. 9:173–184) through-
out the Atlantic Rainforest of Brazil, eastern Paraguay, northeast-
ern Argentina, and possibly northern Uruguay (Campbell and 
Lamar 2004. The Venomous Reptiles of the Western Hemisphere. 
Cornell University Press, Ithaca, New York. 976 pp.). The species 
feeds on various elongate vertebrate species (amphisbaenians, 
lizards, caecilians, and other snakes; Marques and Sazima 1997. 
Herpetol. Nat. Hist. 5:88–91). Predation by birds on coral snakes 
is not unknown (Smith 1969. Copeia. 1969:402–404), and Herpe-
totheres cachinnans (Laughing Falcon), Malacoptila panamensis 
(White-whiskered Puffbird), and other birds may be important 
predators of coral snakes (DuVal et al. 2006. Biotropica. 38:566–
568; Costa et al. 2014. North-West J. Zool. 10:445–453), despite 
their aposematic coloration.

At 0720 h, on 2 February 2019, a camera trap (Bushnell 
119874) set to trigger on motion detection recorded a video of an 
adult of Buteogallus urubitinga (Great Black Hawk) predating an 
M. corallinus (Fig. 1) in the Municipality of Silva Jardim, Rio de 

Fig. 1. Adult female Coachwhip (Masticophis flagellum; TNHC 
113464 [DRD 5618]) from Crockett County, Texas, USA with recently 
consumed banded-wing grasshopper (Orthoptera: Acrididae) and 
larval Tomato Hornworm (Lepidoptera: Sphingidae: Manduca quin-
quemaculata). Black bar = 5 cm. 
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Fig. 1. Micrurus corallinus being predated by Buteogallus urubitinga 
in the Atlantic Rainforest, Rio de Janeiro, Brazil.
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Janeiro, Brazil (22.5057°S, 42.3267°W; WGS 84; 60 m elev.). This 
camera trap was located at the edge of the forest facing a strip of 
an oil pipeline that bisects a forest fragment on private property. 
The videos demonstrated the bird biting and swallowing small 
pieces of the snake for about 3 min.

Buteogallus urubitinga feed on some species of venomous 
snakes such as Bothrops spp. (Carvalho Filho et al. 2006. Rev. 
Bras. Ornitol. 14: 445–448) but are not usual predators of coral 
snakes. To our knowledge, this is the first record of B. urubitinga 
predating any species in the genus Micrurus. In addition, M. 
corallinus has been poorly described as a food source of other 
vertebrates, with the exception of an unusual predation event 
by another venomous snake, Bothrops leucurus (Fagundes et al. 
2009. Bol. Mus. Biol. Mello Leitão. 25:67–71) and observations of 
captive Galictis sp. (Grison; Jackson 1979. Copeia 1979:169–172), 
highlighting how difficult it is to document aspects of the natural 
history of secretive species.

PRISCILA DA SILVA LUCAS, Laboratório de Ciências Ambientais, 
Universidade Estadual do Norte Fluminense Darcy Ribeiro, Campos dos 
Goytacazes, Rio de Janeiro CEP 28013-602, Brazil (e-mail: prilucass@gmail.
com); ARIANE GOMES POUBEL (e-mail: ariane.gpoubel@gmail.com); 
CARLOS RAMÓN RUIZ-MIRANDA, Laboratório de Ciências Ambientais, 
Universidade Estadual do Norte Fluminense Darcy Ribeiro, Campos dos 
Goytacazes, Rio de Janeiro CEP 28013-602, Brazil (e-mail:cruiz@uenf.br).

MORELIA SPILOTA (Carpet Python). DIET OUTSIDE OF NA-
TIVE RANGE. Morelia spilota (Pythonidae) is a large snake (2–4 
m total length) native to Australia and New Guinea (McDiar-
mid et al. 1999. Snake Species of the World. The Herpetologists’ 
League 1:173–175). In its native range, M. spilota utilizes wood-
land forests and shrub-lands (Pearson et al. 2005. Austral Ecol. 
30:261–274) but has been noted to have broad habitat tolerances 
(Kopecký et al. 2019. Diversity 11:164). Morelia spilota is com-
mon in both the legal (Wilson and Heinsohn 2007. Aust. J Zool. 
55:147–154) and illegal animal trade (Sherryn et al. 2013. Foren-
sic Science International: Genetic Supplement Series 4:31–32). 
Escaped pets are a common method for reptile introduction out-
side of their native range (Kopecký et al. 2019, op. cit.). Here, we 
note a M. spilota depredating native wildlife in Florida, USA.

At 2230 h on 2 December 2016, a M. spilota (160 cm total 
length, 1.8 kg) with a distinct prey bulge was captured by a law 
enforcement officer after being found hiding within the exterior 
landscape plantings of a home in an urban area within Golden 
Gate City, Collier County, Florida, USA (26.13116°N, 81.46223°W; 
WGS 84). The M. spilota was given to the Conservancy of 
Southwest Florida where it was held in captivity. During this 
time, it defecated and a fecal sample was sent to the University 
of Florida for analysis. The lab determined the fecal sample 
contained hair from a native Sigmodon hispidus (Hispid Cotton 
Rat). Based on the urban location where the snake was found and 
its calm temperament, the M. spilota was most likely a released 
or escaped pet.

At 160 cm total length, this individual python was already 
larger than most native snakes found in Florida and this 
observation suggests that it would have been able to sustain itself 
on native wildlife. Another member of the family Pythonidae, 
Python bivittatus (Burmese Python), has successfully invaded 
South Florida and is responsible for a severe decline of Florida’s 
native mammals across portions of the southern peninsula 
(Dorcas et al. 2012. Proc. Natl. Acad. Sci. 109:2418–2422). Risk 
assessment models have identified M. spilota to have a high 
potential for establishment in the United States (Reed 2005. Risk 

Analysis 25:753–766) and the European Union (Kopecký et al. 
2019, op. cit.), as well as negative impacts on native ecosystems 
within the European Union (Kopecký et al. 2019, op. cit.). 
Between November 2009 and November 2018 nine additional 
M. spilota have been captured from seven separate counties in 
Florida and documented in an on-line invasive species database 
(www.eddmaps.org; 28 Oct 2019). In Florida, M. spilota is an 
unrestricted species and no licenses or requirements are needed 
to possess this animal in captivity. Continued reporting of M. 
spilota in the wild is important for early detection and rapid 
response to prevent the species from becoming an additional 
threat to native wildlife in Florida.

IAN A. BARTOSZEK (e-mail: ianb@conservancy.org), KATHERINE C. 
KING (e-mail: kcking118@gmail.com), IAN C. EASTERLING, Conservancy 
of Southwest Florida, 1495 Smith Preserve Way, Naples, Florida 34102, USA 
(e-mail: iane@conservancy.org); CHRISTINA M. ROMAGOSA, Depart-
ment of Wildlife Ecology and Conservation, University of Florida, Gaines-
ville, Florida 32611, USA (e-mail: cromagosa@ufl.edu).

NAJA NAJA (Indian Cobra). DIET. Naja naja is a venomous ela-
pid found in the countries of India, Pakistan, Sri Lanka, Bangla-
desh, Nepal, Bhutan, and Afghanistan (Uetz et al. 2019. The Rep-
tile Database. http://www.reptile-database.org, accessed 3 Aug 
2019). Naja naja is reported to feed primarily on rodents, but 
also on amphibians, birds and other snakes (Whitaker and Cap-
tain 2004. Snakes of India, The Field Guide. Draco Books, Chen-
nai, India. 495 pp.). However, few sources identify prey items to 
the species level. Herein, I report on two observations I made 
while rescuing and relocating snakes in Bengaluru, Karnataka, 
India (12.9846°N, 77. 6999°E; WGS 84).

On 24 June 2016, I captured an N. naja (ca. 1.5 m total length) 
from the roof of a house and restrained it within a pillowcase. 
When I released the snake, I found two Indian Palm Squirrel 
(Rodentia: Sciuridae: Funambulus palmarum) pups which 
the snake had regurgitated in the pillowcase. Similarly, on 15 
December 2018, an N. naja (ca. 1.2 m total length) regurgitated 
an adult Back Rat (Rodentia: Muridae: Rattus rattus). While both 
of these rodents are common and are likely frequently preyed 
upon by N. naja, to my knowledge this is the first report of them 
being recorded in its diet.

I thank Mohan Krish of the Bruhat Bengaluru Mahanagara 
Palike for permitting me to rescue and relocate snakes in 
Bengaluru.

YATIN KALKI, Agumbe Rainforest Research Station, Agumbe, Karna-
taka 577411, India; e-mail: yatin.kalki@gmail.com.

NERODIA FASCIATA (Southern Watersnake). DIET. Nerodia fas-
ciata is a semi-aquatic species that feeds primarily on fish and 
amphibians (Ernst and Ernst 2003. Snakes of the United States 
and Canada. Smithsonian Books, Washington, D.C. 668 pp.). 
Pomacea maculata (Spotted Apple Snail), a gastropod native 
to South America, is an invasive species throughout the south-
eastern United States, where it inhabits bodies of freshwater 
(Rawlings et al. 2007. BMC Evol. Biol. 7:97). Here, we report an 
observation of N. fasciata presumably attempting to depredate 
a P. maculata and becoming stuck in the shell, with unknown 
consequences.

At 2230 h on 14 June 2017, we observed an adult N. fasciata 
crossing a paved road in a golf course in Naples, Florida, USA 
(26.02240°N, 81.63236°W; WGS 84; Fig. 1A). Upon closer inspec-
tion, we found that the N. fasciata had its jaws stuck in the shell 
of a P. maculata. The N. fasciata managed to fit its upper and 
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lower jaws into the opening of the snail shell; however, the 
snail’s operculum appeared to have closed on the snake’s upper 
jaw, possibly trapping it (Fig. 1B). We watched for ca. 30 min 
before the N. fasciata left the road with the P. maculata still at-
tached. While it is unclear how this event came to pass, a plau-
sible explanation is that the N. fasciata attempted to depredate 
the P. maculata and became stuck in the snail’s shell.

We believe this is the first documented observation of N. 
fasciata attempting to feed on any gastropod, although they are 
occasionally known to consume other invertebrates, such as 
earthworms (Ernst and Ernst 2003, op. cit.), crayfish (Gibbons 
and Dorcas 2004. North American Watersnakes: A Natural His-
tory. University of Oklahoma Press, Norman, Oklahoma. 438 pp.; 
Durso et al. 2013. J. Zool. 291:185–193), and caterpillars (Durso et 
al. 2013, op. cit.). Snail-eating specialists have specialized behav-
ioral, morphological, and physiological adaptations to extract the 
snail’s body from the shell without getting their jaws caught by the 
operculum (Sazima 1989. J. Herpetol. 23:464-468; Bates 1998. Cul-
na. 1998:25 –26; Götz 2002. Amphibia-Reptilia 23:487–493; Zaher 
et al. 2014. BMC Evol. Biol. 14:58), which Nerodia lack, although 
smaller North American natricines in the genus Storeria feed on 
snails without the benefit of many of these (Rossman and Myer 
1990. J. Herpetol. 24:434–438). Despite these adaptations, even 
snail specialists have been suffocated when large snails withdrew 
into their shells, pulling the snake’s head with them (Bates 1998, 
op. cit.). At least two reports of Nerodia sipedon becoming trapped 
in the shells of freshwater unionid mussels (Quadrula cylindrica: 
Allen et al. 2008. Herpetol. Rev. 39:471–472; species not reported: 
Anonymous 2016. Georgia Wild Newsletter. 9. https://content.
govdelivery.com/accounts/GADNR/bulletins/1436a4a) that use 
mantle displays to mimic fish (Haag and Warren 1999. Freshwater 
Biol. 41:1–6) suggest that becoming entrapped in mollusk shells 

can be lethal to snakes.
ANDREA L. FUCHS (e-mail: fuchsan@oregonstate.edu); IAN C. EAST-

ERLING, Conservancy of Southwest Florida, 1495 Smith Preserve Way, Na-
ples, Florida 34102, USA (iane@conservancy.org); AUSTIN R. FUCHS (e-mail: 
arfuchs@clemson.edu); KODIAK C. HENGSTEBECK, University of Florida, 
110 Newin-Ziegler Hall, Gainesville, Florida 32611, USA (e-mail: khengste@
ufl.edu). 

OLIGODON CYCLURUS (Cantor’s Kukri Snake). DIET. The diet 
of Oligodon cyclurus mainly consists of small rodents, frogs, small 
snakes, lizards, and eggs (Schleich and Kästle 2002. The Amphib-
ians and Reptiles of Nepal. Koeltz Scientific Books, Koenigstein, 
Germany. 1201 pp.). At ca. 0730 h on 7 August 2019, while attend-
ing a snake rescue call at Guimara (26.11444°N, 91.46963°E; WGS 
84; 52 m elev.), Kamrup District, Assam, India, an O. cyclurus was 
found. During the process of rescue, the snake regurgitated a par-
tially digested Pipistrellus coromandra (Indian Pipistrelle Bat). To 
our knowledge this is the first record of O. cyclurus preying upon 
a bat.

PRASANNA KALITA (e-mail: prasannakalita23505@gmail.com), JYOTI 
KUMAR DAS (e-mail: jyotikumardas7@gmail.com) and HIRAK JYOTI DAS, 
Guimara, Kamrup 781132, India (e-mail: hirakjyotid639@gmail.com); SAN-
ATH BOHRA (e-mail: sreptilian6@gmail.com) and JAYADITYA PURKAY-
ASTHA, Help Earth, Lachitnagar, RNC path Guwahati 781007, Assam, India 
(e-mail: mail.jayaditya@gmail.com).

OPHEODRYS VERNALIS (Smooth Greensnake). REPRODUC-
TION. While conducting nest searches and monitoring for popu-
lations of Opheodrys vernalis in July 2019, we encountered several 
clutches of eggs that were partially calcified, appearing translu-
cent, such that vascularization and subsequent embryo develop-
ment was readily visible. The partially calcified eggs were observed 
in six wild nests in three grassland study sites in DuPage County 
(Fig. 1A) and Lake County, Illinois, USA (Fig. 1B) from 11 July–16 
July 2019. The partially calcified eggs were found both individu-
ally (Fig. 2A) and as part of cohesive clutches in communal nest-
ing locations (Fig. 2B). Some eggs had small portions that were 
not calcified, appearing mottled or as small windows at one end 
of the egg (Fig. 2C). Other eggs were roughly 80–90% translucent 
(Fig. 2D). Small, partially calcified portions of eggs, referred to as 
windows, have been reported in captive-bred clutches of Ball Py-
thons (Python regius) and Western Hog-nosed Snakes (Heterodon 

Fig. 1. A) Nerodia fasciata as found with Pomacea maculata on a con-
crete road in southwest Florida; B) N. fasciata with jaws stuck in the 
shell of a P. maculata. 
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Fig. 1. Oligodon cyclurus with regurgitated Pipistrellus coromandra 
(Indian Pipistrelle Bat) from Assam, India.
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nasicus), but we have not encountered reports of partial calcifica-
tion in wild nests.

As part of a head-starting and recovery effort, a subset of par-
tially calcified eggs from two nesting sites were transferred to 
incubators set to 25–26°C at Willowbrook Wildlife Rehabilitation 
Center in DuPage County, Illinois. Partially calcified eggs in the in-
cubators successfully hatched after 26–30 days, on 10–11 August 
2019 (Fig. 3A). In the wild nests, five partially calcified eggs suc-
cumbed to mold or predation, while for two subsets within com-
munal nests, we were able to observe hatching after 31 d (Fig. 3B). 
Hatchlings were normally developed. However, two individuals 
from the same incubated clutch had shorter than average SVL (7.4 
cm), while all other incubated hatchlings had SVLs ranging from 
8.4–11.6 cm. A hatchling measured upon hatching from a partially 
calcified egg in the field had an SVL of 8.2 cm.

The reproductive ecology of O. vernalis is of interest, as 
incubation lengths are known to vary. Females may retain eggs 
until they are close to hatching (with only 4 d of incubation), or 
they may nest earlier and externally incubate the eggs for ca. 30 
d (Blanchard 1933. Pap. Michigan Acad. Sci. 17:493–514, Stille 
1954. Chicago Acad. Sci. 127:1–11). Shorter incubation lengths 
may be more common at northern latitudes with shorter active 
seasons or fewer thermally suitable nesting sites (Sexton and 
Claypool 1978. J. Nat. Hist. 1978:365–370). In our northern 
Illinois study sites, incubation length is highly variable, ranging 

from 4–44 d within sites in a single season, but averaging 27.3 d 
(SD ± 5.3; N = 181 nests). In 2019, the study region experienced 
two late spring snowstorms (14 April and 27 April), delaying 
egress from brumation by ca. two weeks. Nesting was 10–17 
d later than in the past six years. Despite delayed nesting, 
incubation lengths across all eggs (N = 681) ranged from 
20–41 days, so the partially calcified eggs hatched within the 
incubation length range of the typical eggs. While communal 
nesting may serve as a water conservation strategy in O. vernalis 
nests, in 2019, 31% of egg failure was attributed to desiccation, 
despite frequent communal nesting. Therefore, we do not 
think that the occurrence of partial calcification is related to 
water balance. We have not observed partially calcified eggs in 
substantially drier or wetter years. We hypothesize that delayed 
activity resulting from the April snowstorms may have resulted 
in production of eggs without the degree of calcification typical 
of O. vernalis.

ALLISON B. SACERDOTE-VELAT (e-mail: asacerdote-velat@
naturemuseum.org), MICHELLE ROY, and RACHEL RICCIO, Biology 
Department, Chicago Academy of Sciences, 2430 N Cannon Drive, 
Chicago, Illinois 60614, USA, 

OPHIOPHAGUS HANNAH (King Cobra). ENDOPARASITE. Ophi-
ophagus hannah is the longest venomous snake in the world. It 
is known to feed mainly on other snakes, but also on monitor 
lizards. Inhabiting thick primary forests and estuarine mangrove 
swamps (Whitaker and Captain 2008. Snakes of India, the Field 
Guide. Draco Books, Channai, India. 495 pp.), its distribution in-
cludes India, Bangladesh, Bhutan, Nepal, China, and southeast 
Asia (Das and Das 2017. A Naturalist’s Guide to the Reptiles of In-
dia, Bangladesh, Bhutan, Nepal, Pakistan and Sri Lanka. Prakash 
Books India Pvt. Ltd. New Delhi, India. 176 pp.). Several species of 
snakes have been reported to be infected by nematodes Kaliceph-
alus spp., and O. hannah was found to be infected by Kalicephalus 
assimilis in Indonesia (Bursey and Brooks 2011. Comp. Parasitol. 
78:333‐358; Purwaningsih and Mumpuni 2011. Asian. Pac. J. Trop. 
Biomed. 1:121‐ 123). In the present study, we report collection of 
Kalicephalus sp. from the intestine of O. hannah from India.

A single specimen of O. hannah was rescued from Falkawn 
locality, Mizoram, India (23.62146°N, 92.72619°E; WGS 84; 783 m 
elev.), in March 2016. The snake died after ca. 2 weeks in captivity 

Fig. 1. Partially calcified eggs of Opheodrys vernalis in (A) DuPage 
County, Illinois, USA, and (B) Lake County, Illinois, USA. 
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Fig. 2. A) Single partially calcified egg of Opheodrys vernalis with 
visible vascularization; B) multiple partially calcified eggs within a 
clutch; C) mottled partial calcification; D) varying degrees of calcifi-
cation in two clutches. 
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Fig. 3. A) Hatching from partially calcified Opheodrys vernalis eggs 
in an incubator; B) field hatching and failure in partially calcified O. 
vernalis eggs. 
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Fig. 1. A) Anterior part of male Kalicephalus sp. with a characteristic 
buccal capsule and toothed cutting plates. B) Posterior part of male 
Kalicephalus sp. with a bursa copulatrix.
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of unknown causes. The visceral organs were dissected out, reveal-
ing a nematode. The esophagus of the male nematode was short 
and heavily bulbed, 278 µm long × 73 µm wide, mouth chitinous 
trunk provided with 4 pyramid cuticular structure (Fig. 1A), bursa 
typical of the genus, ventral rays long and thin, apposed for their 
whole lengths except at the tips (Fig. 1B). Anterior chitinoid ridge 
slightly rounded, with medium width. According to the taxonomic 
characters and recent literature, the nematode has been identified 
as Kalicephalus sp.

This work was conducted under the permission for her-
petofaunal collection throughout Mizoram No.A.33011/2/99-
CWLW/225 issued by the Chief Wildlife Warden, Environment, 
Forest and Climate Change Department, Govt. of Mizoram, India. 
We are very grateful to the co-ordinator, DBT Advanced Institu-
tional Biotech-Hub, Department of Zoology, Pachhunga Univer-
sity College, and DST-SERB, New Delhi, Govt. of India for their 
financial support. We acknowledged Dean, College of Veterinary 
Science & Animal Husbandry, Selesih, Aizawl. We are also thank-
ful to the Head, Department of Zoology, Mizoram University for 
providing the facilities required for this work.

LALBIAKZUALA (e-mail: bzachawngthu123@gmail.com) and H. T. 
LALREMSANGA, Department of Zoology, Mizoram University, Tanhril 
796004, Aizawl, Mizoram, India (e-mail: htlrsa@yahoo.co.in); J. RAMHER-
MAWIA and H. LALRINKIMA, Department of Veterinary Parasitology, 
College of Veterinary Science & Animal Husbandry, Selesih 796014, Aizawl, 
Mizoram, India; C. MALSAWMTLUANGI, LALRAMLIANA and K. LALCH-
HANDAMA, Department of Zoology, Pachhunga University College, Col-
lege Veng 796001, Aizawl, Mizoram, India.

PANTHEROPHIS VULPINUS (Eastern Foxsnake). DIET. Panthe-
rophis vulpinus is reported to eat an assortment of prey items 
such as earthworms, insects, frogs, salamanders, lizards, snakes, 
birds, and small mammals, including immature rabbits (Rivard 
1976. M.S. Thesis, Carleton University, Ottawa, Canada. 64 pp.; 
Vogt 1981. Natural History of Amphibians and Reptiles of Wiscon-
sin. Milwaukee Public Museum, Milwaukee, Wisconsin. 205 pp.; 
Ernst and Ernst 2003. Snakes of the United States and Canada. 
Smithsonian Institution Press, Washington, D.C. 668 pp.). More 
specifically, this species consumes a variety of bird eggs includ-
ing those of ducks, pheasants, pigeons, quails, and sparrows, 
including Chipping, Song, and House Sparrows. The only refer-
ence to potential consumption of eggs from domestic chickens 
(Gallus gallus) comes from Conant (1938. Am. Midl. Nat. 20:63), 
who states “Small items such as baby mice or small eggs are eaten 
without any attempt to use the coils; large eggs are crushed in the 
throat and the shells are either retained or disgorged. A specimen 
52 inches in length collected on Rattlesnake Island, Ottawa Coun-
ty, in September 1892, was coiled around a nest of hen’s eggs from 
which it had driven the hen and eaten two eggs”. Although “hen” 
would normally be assumed to refer to chicken (as cited in Rivard 
1976, op. cit.), this may not be the case, as many female birds are 
also called hens (e.g., ducks, pheasants, and quails) and evidence 
or reference to this story, outside of this sentence, is lacking. 
Therefore, the current absence from the literature (e.g., Ernst and 
Ernst 2003, op. cit.) of chicken eggs as part of the diet of P. vulpinus 
is understandable.

On 29 July 2019, at ca. 1700 h, SAO went out to collect eggs 
from a wooden nest box within a large chicken coop. Upon seeing 
a tail protruding out of the nest box, SAO looked in the box and 
photographed an adult P. vulpinus in the process of consuming 
chicken eggs (Fig. 1; Amphibian and Reptile Diversity Research 
Center, University of Texas at Arlington [UTADC] 9425, 9426). This 

occurred at the farm of RCJ and SAO (44.48847°N, 89.78281°W; 
WGS 84), ca. 2 km southeast of Rudolph, Wisconsin, USA. The 
snake, of unknown sex and roughly estimated to be slightly longer 
than 1 m, was captured after swallowing one of six eggs available, 
and in the process of taking a second. The five remaining eggs 
totaled 300 g (range 55–63 g) and we therefore estimate the egg 
taken as ca. 60 g but may have been targeted by the snake as the 
smallest of the clutch. The snake was removed from the site and 
released ca. 120 m south of the chicken coop. To our knowledge 
this is the first documentation of domestic chicken eggs being 
consumed by P. vulpinus.

We thank J. A. Campbell, E. N. Smith, and G. I. M. Pasquesi of 
UTADC for depositing our two images of the occurrence.

ROBERT C. JADIN, Department of Biology, University of Wisconsin Eau 
Claire, Eau Claire, Wisconsin 54701, USA (e-mail: rcjadin@gmail.com); SAR-
AH A. ORLOFSKE, Department of Biology, University of Wisconsin Stevens 
Point, Stevens Point, Wisconsin 54481, USA.

PHILODRYAS CF. OLFERSII (Lichtenstein’s Green Racer). DIET. 
Philodryas olfersii is a diurnal semi-arboreal colubrid with opis-
thoglyphous dentition found throughout South America east of 
the Andes and north of the Pampas (although the species is in 
need of taxonomic revision and may contain much cryptic di-
versity; Thomas 1976. Ph.D. Dissertation, Texas A&M University, 
College Station, Texas. 378 pp.; Freitas 2003. Serpentes Brasileiras. 
Lauro de Freitas, Bahia, Brazil. 160 pp.). It feeds on small verte-
brates, including anurans, lizards, snakes, small mammals, and 
birds (Filho 2015. Dissertação mestrado, Univ. Estadual Paulista 
Júlio de Mesquita Filho, São José do Rio Preto, Brazil. 99 pp.; Al-
meida and Santos 2011. Bol. do Museu Paraense Emílio Goeldi 
Cienc. Nat. 6:351–354).

At 1800 h on 1 January 2013, while birdwatching near the for-
est edge in the Municipality of Piraju, south of São Paulo, Brazil 
(23.2066°S, 49.3832°W; WGS 84; 562 m elev.), we found a P. olfersii 
predating a Zonotrichia capensis (Rufous-collared Sparrow). The 
bird was found dead in the mouth of the snake (Fig. 1). After ca. 
5 min, the P. olfersii fell from the tree with the Z. capensis in its 
mouth, landing on the ground where it finished ingesting the prey. 
This is the first record of predation by P. olfersii on Z. capensis.

GP acknowledges the National Council for the Improvement 
of Higher Education (CAPES) for his scholarship.

Fig. 1. Pantherophis vulpinus successfully consuming a domestic 
chicken egg in a coop near Rudolph, Wood County, Wisconsin, USA.
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GABRIEL PREUSS, Universidade Federal do Paraná, Programa de Pós 
Graduação em Ecologia e Conservação, Laboratório de Síntese em Biodiver-
sidade, Av. Cel. Francisco H. dos Santos, 100, Jardim das Américas, Curitiba, 
Paraná, Brazil (e-mail: gabriel_preuss@hotmail.com); GUSTAVO PILETTI 
PLUCENIO, Universidade do Extremo sul Catarinense, Laboratório de Eco-
logia de Paisagem e de Vertebrados, Av. Universitária, 1105, Criciúma, Santa 
Catarina, Brazil (e-mail: gustavo.plucenio@hotmail.com); MARIZA SANCH-
ES (e-mail: mariza.sanches@gmail.com).

PHILOTHAMNUS HETEROLEPIDOTUS (Slender Green Snake). 
PREDATION. Philothamnus heterolepidotus is a medium-sized 

(maximum total length just over 1 m), partially arboreal, diurnal 
snake, which is often found near water bodies (Spawls et al. 2018. 
Field Guide to East African Reptiles. Second Edition. Bloomsbury 
Wildlife, London, United Kingdom. 624 pp.). Although this spe-
cies is very common in the wetlands of the Akagera River, Rwan-
da, little is known about its natural history, including its natural 
enemies. On 25 December 2016 at 0931 h, I observed and pho-
tographed a Circaetus cinerascens (Western Banded Snake Eagle) 
catching, killing, and carrying away an adult (ca. 70 cm SVL) P. 
heterolepidotus (Fig. 1), that had been basking in the sun near 
the shore of Lake Mihindi on Magashi Peninsular in Akagera Na-
tional Park, Rwanda (1.50534°S, 30.70812°E; WGS 84; 1290 m elev.). 
Although C. cinerascens is well known to feed mainly on snakes 
(Vande weghe and Vande weghe 2011. Birds in Rwanda. An Atlas 
and Handbook. Rwanda Development Board, Kigali. 336 pp.), to 
my knowledge this is the first report of P. heterolepidotus being 
preyed upon by an eagle.

J. MAXIMILIAN DEHLING, Institut für Integrierte Naturwissenschaften, 
Abteilung Biologie, Universität Koblenz-Landau, Universitätsstraße 1, 56070 
Koblenz, Germany; e-mail: dehling@uni-koblenz.de.

PITUOPHIS MELANOLEUCUS MUGITUS (Florida Pinesnake). 
MORTALITY. On 17 June 2019, I discovered a dead adult Pituo-
phis melanoleucus mugitus (ca. 1.2 m total length) entangled in 
the plastic mesh of a 1-m tall silt fence that had been installed 
at a construction site in Wayne County, Georgia, USA. Per the 
work crew on-site, the snake had become entangled and died 
ca. three weeks prior to my visit. The fence, encircling the pe-
rimeter of a steep-sided borrow pit, was installed to prevent go-
pher tortoises (Gopherus polyphemus) and other wildlife spe-
cies from falling into the pit. The rectangular mesh of a layer of 
black plastic netting (attached to the outside of the silt fence) 
in which the snake became entangled measured 2.5 × 1.3 cm. 
Although entanglement of Pituophis catenifer (Gophersnake) 
has been documented, Pituophis melanoleucus is not listed in 
recent reviews of snake species that are documented to have 
become entangled in erosion control mats and similar silt fenc-
ing materials (Enge 2018. Herpetol. Rev. 49:751–752; Ebert et al. 
2019. Wildl. Soc. Bull. 43:231–237). Thus, my observation is the 
first reported instance of P. m. mugitus mortality from fence 
entanglement.

Fig. 1. Philodryas cf. olfersii predating Zonotrichia capensis in Piraju, 
São Paulo, Brazil.

Fig. 1. Circaetus cinerascens (Western Banded Snake Eagle) carrying 
away an adult Philothamnus heterolepidotus in Rwanda.

Fig. 1. Pituophis melanoleucus mugitus entangled in the plastic mesh 
of a silt fence, Wayne County, Georgia, USA.
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DIRK J. STEVENSON, Altamaha Environmental Consulting, Hines-
ville, Georgia, USA 31313 (e-mail: dstevenson@altamahaec.com) 

PLIOCERCUS ELAPOIDES (Variegated False Coral Snake). DIET. 
Pliocercus elapoides is a small, generally tricolored colubrid snake 
with black rings separated from each other by complete red rings, 
typically bordered by yellow rings separating the black rings from 
the red rings. It occurs in rainforest and cloud forest habitats on 
Atlantic slopes from central Veracruz, México, to western Hon-
duras and on Pacific slopes from western Oaxaca to El Salvador 
(Smith and Chiszar 2001. Cat. Amer. Amphib. Rept. 739:1–11). De-
spite the wide distribution of this species, information about its 
diet is scarce. It is reported to largely feed on salamanders (Staf-
ford 1999. Herpetol. Rev. 30:48), but detailed observations in the 
wild are lacking. Herein, we provide information about P. elapoi-
des diet, based on the stomach contents of a male individual col-
lected at 2342 h on 29 April 2019 by Juan Manuel Aquino Sánchez, 
in the locality of La Carbonera, Municipality of Nogales, Veracruz, 
México (18.8353°N, 97.1881°W; WGS 84; 1948 m elev.). The speci-
men (Herpetological Collection, Museo de Zoología, Facultad de 
Estudios Superiores Zaragoza [MZFZ] 4363: 35.53 cm SVL, 42.22 
cm tail length) was found in cloud forest, in the middle of a road, 
with several injuries on its tail and mouth. During dissection we 
found two salamanders of the species Aquiloeurycea cafetalera 
(MZFZ 4361: 2.74 cm SVL, 4.18 cm tail length; MZFZ 4362: 5.94 cm 
SVL, 9.80 cm tail length) inside the intestine (Fig. 1).

The field work was supported by a grant from the Dirección 
General de Apoyo al Personal Académico Univerdidad Nacional 
Autónoma de México (PAPIIT IN 216619) to U. O. García-Vázquez. 
The specimen was collected under a permit (FAUT 0243) issued 
to Uri O. García-Vázquez by the Secretaría de Medio Ambiente y 
Recursos Naturales.

BRENDA PAULINA HERNÁNDEZ-QUINTERO, DORIS MABEL NO-
LASCO-MORALES, MIGUEL ÁNGEL DE LA TORRE-LORANCA, MAXIMIL-
IANO MONROY-SÁNCHEZ, and URI OMAR GARCÍA-VÁZQUEZ, Labora-

torio de Sistemática Molecular, Unidad Multidisciplinaria de Investigación, 
Facultad de Estudios Superiores Zaragoza, Universidad Nacional Autónoma 
de México, Batalla 5 de Mayo s/n, Col. Ejército de Oriente, Ciudad de México 
09230, México (e-mail: urigarcia@gmail.com).

PORTHIDIUM PORRASI (White-tailed Hognosed Pitviper). 
MAXIMUM ELEVATION. Porthidium porrasi is a small pitviper 
that is endemic to Costa Rica, found in tropical rainforest on the 
Peninsula de Osa and adjacent areas of the southern Puntarenas 
province, from sea-level to 200 m in elevation (Solórzano 2004. 
Snakes of Costa Rica: Distribution, Taxonomy, and Natural His-
tory. INBio, Santo Domingo de Heredia, Heredia. 792 pp.). La-
mar and Sasa (2003. Rev. Biol. Trop. 51:97–804) generalized the 
elevation being 0-1000 m above sea level, with specimens and 
holotypes from Drake Bay, Rincon de Osa, and Golfito. Leenders 
(2019. Reptiles of Costa Rica. Cornell University Press, Ithaca, 
New York. 625 pp.) published an elevation range for this species 
being from sea level to 200 m. 

At 1248 h on 17 January 2008 (25.56°C), RDP found a juvenile 
female P. porrasi (Fig. 1), coiled upon a fallen log, in the shade, on 
the ridge of the mountain above Rancho Quemado, Puntarenas, 
Costa Rica. The elevation at this location was 500 m, represent-
ing a new elevation record for P. porrasi.

ROEL DE PLECKER (e-mail: rulito76@yahoo.com) and QUETZAL DW-
YER, Parque Reptilandia, Platanillo, Pérez Zeledón, San José, Costa Rica (e-
mail: Reptilandia_cr@racsa.co.cr).

PSEUDOTOMODON TRIGONATUS (False Tomodon Snake). 
HABITAT. Pseudotomodon trigonatus is a dipsadid snake en-
demic to Argentina. It is mainly distributed in the Monte Desert 
ecoregion, but it also occurs in the Mountain Chaco (Giraudo 
and Scrocchi 2002. Smithsonian Herpetological Information 
Service 1321–53; Avila 1997. Herpetol. Rev. 28:98). It is gener-
ally associated with xerophytic environments in the Monte 
Desert, and in rocky habitats in the Mountain Chaco. We cap-
tured two specimens of P. trigonatus using pitfall traps in a 
halophytic environment within the Arid Chaco. The first indi-
vidual (Laboratorio de Ecología y Conservación de la Herpeto-
fauna of Centro de Zoología Aplicada, Universidad Nacional de 
Córdoba [LECOH] 00718), captured on 18 February 2016 near 
Lucio V. Mansilla (29.7536°S, 64.7807°W; WGS 84; 178 m elev.), 
was an adult specimen (410 mm SVL, 485 mm total length [TL]) 
found about 400 m from the forest edge. The second specimen, 

Fig. 1. Specimens of Aquiloeurycea cafetalera (A) recovered from the 
stomach of a Pliocercus elapoides (B) from Veracruz, México.

Fig. 1. Porthidium porrasi, juvenile female found and photographed in 
situ, at Rancho Quemado, Peninsula de Osa, at an elevation of 500 m.
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captured on 18 November 2017, was a juvenile (67 mm SVL, 95 
mm TL) found ca. 100 m from the forest edge at Las Cañas, near 
San José de Las Salinas (ca. 40 km from first record; 30.1129°S, 
64.7140°W; WGS 84; 178 m elev.). Both sites are located inside 
the Salinas Grandes salt plain (Salinas Grandes Multiple Use 
Reserve), characterized by high concentrations of salt and 
halophytic vegetation dominated by Heterostachys ritteriana 
and Allenrolfea patagonica. These records represent the first 
report of P. trigonatus in saline environments, and the first con-
firmed records for the Arid Chaco.

Scientific collecting permits for collecting were issued (to 
NP) by Secretaría de Ambiente de la Provincia de Córdoba. 
Fieldwork was funded by CONICET (PIP #1120150100566) and 
Rufford Small Grants (projects 18820-1,2).

NICOLÁS PELEGRIN (e-mail: pelegrin.nicolas@gmail.com), RAFAEL 
ALEJANDRO LARA-RESENDIZ (e-mail: rafas.lara@gmail.com), SUELEM 
MUNIZ LEÃO (e-mail: suelemmleao@gmail.com), and JOSÉ MANUEL 
SÁNCHEZ, Universidad Nacional de Córdoba, Facultad de Ciencias Exac-
tas, Físicas y Naturales. Centro de Zoología Aplicada. Consejo Nacional de 
Investigaciones Científicas y Técnicas (CONICET), Instituto de Diversidad 
y Ecología Animal (IDEA). Córdoba, Argentina. Rondeau 798, X5000AVP, 
Córdoba, Argentina (e-mail: unc.jose@gmail.com).

PYTHON BIVITTATUS (Burmese Python). ABERRANT PAT-
TERN. Python bivittatus, a native of southeast Asia, is common 
in the pet trade and an established invasive species throughout 
South Florida (Snow et al. 2007. In Henderson and Powell [eds.], 
Biology of the Boas and Pythons. pp. 416–438. Eagle Moun-
tain Publishing, Eagle Mountain, Utah). Various scenarios for 
their establishment have been explored and suggest an initial 
introduction in southeastern Florida prior to 1985 (Willson et 
al. 2011. Biological Invasions 13:1493–1504). Python bivittatus 
have been bred in captivity to produce a variety of “morphs” 
with a range of pattern and coloration. The typical wild-type 
P. bivittatus are tan in coloration with irregularly shaped dor-
sal and lateral dark brown blotches that loosely fit together like 
puzzle pieces (Fig. 1). Here we report the discovery of an ab-
errant color pattern found in southwestern Florida consisting 
of irregular, chaotic maze-like patterns on a dark background 
with axial striping along the dorsal and lateral surfaces (Fig. 1). 
This P. bivittatus resembles the morph introduced to the com-
mercial pet trade in 1989 and known as a “labyrinth” (Clark 
1996. Reptiles 4[3]:56–62, 64–67).

On 11 December 2012, a digital photograph of an aberrant 
patterned P. bivittatus was taken by Naples resident Kimberely 
Ouimet along Mainsail Drive (25.9977°N, 81.6999°W; WGS 84), in 
Collier County, Florida, USA and shared with the authors. Unlike 
the typical pattern of a wild-type P. bivittatus, this individual 
was golden in coloration with maze-like markings on a dark 
background and with axial striping along the dorsal and lateral 
surfaces (Fig. 2A). This specimen was road-killed (DOR) and was 
not collected. The identification was undetermined at the time 
and the possibility of an escaped pet seemed plausible. At 0300 
h on 23 July 2013, PTA discovered a similarly patterned DOR 
neonate P. bivittatus on US 41 (26.0098°N, 81.6156°W; WGS 84), 
Collier County, Florida, USA (Florida Museum of Natural History 
[UF] 170865). On 29 July 2013 at 0200 h, he encountered an 
additional live neonate crossing SR 951 (26.0120°N, 81.7015°W; 
WGS 84), Collier County, Florida, USA (UF 170866). These two 
neonate observations were sighted 8.6 km apart, suggesting 
that they would have hatched from separate clutches. More 
importantly, they indicated that this phenotype was present 

within the invasive population of P. bivittatus. On 6 November 
2018, a heavy equipment operator captured an aberrant 
patterned juvenile P. bivittatus (155 cm SVL, 2.6 kg; Fig. 1B) 
while cleaning aquatic vegetation from an agricultural ditch 
(26.0639°N, 81.6486°W; WGS 84), Collier County, Florida, USA. 
At capture, this animal regurgitated an opossum, Didelphis 
virginiana (1.2 kg). In addition, on 6 March 2019 an exceptionally 
large, gravid, female labyrinth P. bivittatus (421 cm SVL, 71.8 kg) 
was captured by the authors outside of Naples, Collier County, 
Florida, USA while radio-tracking a male P. bivittatus during the 
breeding season.

Further investigation on the prevalence of labyrinth morph 
P. bivittatus throughout the pet trade identified that two, wild-
caught labyrinth patterned individuals were brought into the US 
from Thailand in 1989 and sent to a breeding facility in Oklahoma 
to introduce the phenotype into the industry. Sometime between 
1989 and 1993 an additional labyrinth P. bivittatus of wild origin 

Fig. 1. Wild-type (left) and aberrant patterned “labyrinth” (right) ju-
venile Python bivittatus collected from southwest Florida, USA.

Fig. 2. A) Aberrant labyrinth patterned Python bivittatus first docu-
mented on 11 December 2012; B) labyrinth hatchings collected on 
23 and 29 July 2013 from southwest Florida, USA.
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was obtained by a commercial herpetoculturist with a breeding 
operation in southwest Florida. This individual produced the 
first albino labyrinth for the industry by breeding the offspring of 
an albino and labyrinth cross (Clark 1996, op. cit.).

The likelihood of a recessive phenotypic mutation expressing 
itself in the invasive population of P. bivittatus during the 
relatively brief time of its establishment throughout southern 
Florida is unlikely. As far as the authors are aware, no labyrinth 
morphs have been found in the eastern/Everglades National 
Park portion of the range, which is presumed to be the site of 
initial introduction. A more plausible scenario is of a separate 
introduction of labyrinth genetics into an existing population 
of wild-type P. bivittatus in southwest Florida. An alternative 
scenario that should be investigated is the potential for a 
completely separate introduction of P. bivittatus containing the 
recessive labyrinth trait occurring in the mid to late 1990s in 
southwestern Florida, independent of initial introductions from 
the eastern Everglades region. Further investigation is clearly 
warranted. 

IAN A. BARTOSZEK (e-mail: ianb@conservancy.org), IAN C. EAST-
ERLING, and KATHERINE KING, Conservancy of Southwest Florida, 1495 
Smith Preserve Way, Naples, Florida 34102, USA; PAUL T. ANDREADIS, 
Denison University, Granville, Ohio 43023, USA. 

SIBYNOPHIS SAGITTARIUS (Cantor’s Black-headed Snake). 
ALBINISM. On 28 August 2019, we observed an albino Sibyno-
phis sagittarius (SVL = 148 mm; tail length = 24 mm; Fig. 1A) 
along a walking trail of the Wildlife Institute of India campus 
(30.284043°N, 77.974778°E; WGS 84; 598 m elev.) in Dehradun, 
India. The identification of the species was confirmed based on 
8 supralabials; 3rd, 4th, and 5th supralabials touching the eye; one 
large anterior temporal, its lower margin wedged in between the 
6th and 7th labials; infralabials 8; preocular 1; postoculars 2; loreal 
1; ventrals 225; subcaudals 62; anal scale divided (Fig. 1E) (Smith 

1943. The Fauna of British India, Ceylon and Burma, including 
the Whole of the Indo-Chinese Subregion; Reptilia and Amphib-
ia. Vol. III. Serpentes. Taylor & Francis, London, England. 280 
pp.). Dorsally the snake was orange yellow with a vertebral series 
of transparent pink dots (Fig. 1F). Ventral surface was pale white 
with a pink dot on the outer edge of each ventral scale forming 
a dotted line ventrolaterally (Fig. 1G). Four scale rows on the lat-
eral sides were transparent with a pinkish tinge; eye with pink 
iris and red pupil (Fig. 1D); head and nape light pink with two 
large oval elongated orange yellow patches placed dorsally on 
either side of the head (Fig. 1B); infralabials and supralabials are 
with white blotches. Albinism and leucism are reported across 
multiple taxa, including snakes (Bechtel 1991. Int. J. Dermatol. 
30:243–246). However, individuals expressing those traits tend 
to have low survival (Sazima and Di-Bernardo 1991. Mem. Inst. 
Butantan 53:167–173). This is the first report of albinism for the 
genus Sibynophis.

NAITIK G. PATEL (e-mail: naitikpmsu@gmail.com), BITUPAN 
BORUAH (e-mail: bitupan.kaz@gmail.com), and ABHIJIT DAS, Wildlife 
Institute of India, Chandrabani, Dehradun, India 248001 (e-mail: abhijit@
wii.gov.in).

SMITHOPHIS ATEMPORALIS (Mizo Rain Snake). REPRODUC-
TION and ELEVATION. Smithophis atemporalis is one of two 
species within a poorly known genus recently described from 
Mizoram, India, with little information on reproductive habits. 
It is mostly seen during the monsoon period, and feeds on earth-
worms and skinks in the wild. In captivity, it was observed eating 
the eggs of Fejervarya asmati, and laying three eggs. The eleva-
tional range is was reported to be 833–1025 m elev. (Giri et al. 
2019. Zootaxa 4603:241–264). Here, we report new observations 
on the clutch size, egg size, and elevational range.

During our surveys in Mizoram, S. atemporalis was found 
from 71–1235 m in elevation. A female (Departmental Museum 
of Zoology Department, Mizoram University [MZMU] 873: 330 
mm SVL, 88 mm tail length) from Bawngva, Mamit District 
(23.90832°N, 92.42210°E; WGS 84; 71 m elev.), collected by H. T. 
Lalremsanga, represents the lowest-elevation locality, and a male 
(MZMU 1301: 480 mm SVL, 140 mm tail length) from Durtlang, 
Aizawl District (23.78791°N, 92.72741°E; WGS 84; 1235 m elev.), 
collected by Lalbiakzuala, represents the high elevation locality. 
While examining museum specimens, a female (MZMU 1316) 
collected by Gospel Zothanmawia Hmar, on 10 October 2018, 
from Kulikawn, Mizoram, India (23.71088°N, 92.71875°E; WGS 
84; 1006 m elev.) was found gravid with four eggs, representing 
the maximum clutch size for the species (Fig. 1).The female 
measured 618 mm total length (483 mm SVL, 135 mm tail 
length). The mean length (range) of the four eggs was 31.9 mm 
(28.76‐34.54 mm) and the mean width was 8.1 mm (8.03‐8.28 mm).

This work was conducted under the permission for 

Fig. 1. The ventral (A) and dorsal (B) view of female Smithophis 
atemporalis from Mizoram, India.

Fig. 1. A) Albino Sibynophis sagittarius; B) dorsal head region; C) ven-
tral head region; D) lateral head region; E) anal scale; F) dorsal body; 
G) ventral body. Scalebar is 1 cm. 
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herpetofaunal collection throughout Mizoram No.A.33011/2/99-
CWLW/225 issued by the Chief Wildlife Warden, Environment, 
Forest and Climate Change Department, Govt. of Mizoram, India. 
We are very grateful to the coordinator, DBT State Biotech-Hub, 
Department of Biotechnology, Mizoram University and DST-
SERB, New Delhi, Govt. of India for their financial support. Field 
assistance from Lalmuansanga, Gospel Zothanmawia Hmar, H. 
Laltlanchhuaha, and Lalrinsanga is deeply appreciated.

REMRUATPUII (e-mail: remruatpuiit@gmail.com), LALBIAKZUALA 
(e-mail: bzachawngthu123@gmail.com), and H. T. LALREMSANGA, De-
partment of Zoology, Mizoram University, Tanhril 796004 Aizawl, Mizoram, 
India (e-mail:htlrsa@yahoo.co.in).

TANTILLA SUPRACINCTA (Banded Centipede Snake). HABI-
TAT. Tantilla supracincta is a very rare and elusive snake dis-
tributed from Nicaragua to Ecuador, with a markedly disjunct 
distribution (Hurtado-Gómez et al. 2015. CheckList 11:1713). 
The species was first recorded in Colombia in 2015, from a single 
road-killed specimen found in Cañasgordas Municipality, Antio-
quia Department (Hurtado-Gómez et al. 2015, op. cit.). Nonethe-
less, the reptile collection of Instituto Alexander von Humboldt 
(IAvH) contains a specimen collected in 1982 (IAvH-R 1942; Fig. 
1A), from Alto El Limón, Río Sucio Municipality, Chocó Depart-
ment (7.9701°N, 77.1635°W; WGS 84; 600 m elev.), ca. 185 km NW 
of the 2015 locality. The 1982 specimen was identified in 2012, 

but the IAvH dataset was not released through GBIF until 2017 
(IAvH occurrence dataset Ver. 23, doi:10.15472/bg0gnd). Due 
to their secretive habits, the biology and ecology of this species 
is poorly known (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 present new information on the natural history of T. 
supracincta, based on an individual recently found (Fig. 1B) in 
Cañasgordas Municipality, Antioquia Department (6.8363°N, 
76.1214°W; WGS 84; 923 m elev.). 

This individual (ca. 30 cm length) was encountered at 1918 
h on 25 November 2018, during the rainy season, and was active 
at an hour of low light after sunset, suggesting that it may be a 
mainly nocturnal or crepuscular species. It was in a small patch 
of secondary vegetation embedded in a large matrix of grassland 
used for raising cattle. Contrary to Savage (2002, op. cit.), our 
observation suggests that this species can tolerate a certain level 
of anthropogenic disturbance. The individual escaped by digging 
into the soil, which suggests that its fossorial habits are the main 
reason for its perceived rarity. The specimen was not collected.

We thank Instituto Alexander von Humboldt for providing 
photographs of their specimen, I-Consult for allowing the use of 
data associated with their work, and the editors for feedback on 
an earlier draft of this note.

MARLEY T. GÓMEZ-RINCÓN (e-mail: marleytgr@gmail.com) and 
JUAN D. VÁSQUEZ-RESTREPO, Grupo Herpetológico de Antioquia 
(GHA), Instituto de Biología, Facultad de Ciencias Exactas y Naturales, Uni-
versidad de Antioquia, Medellín, Colombia (e-mail: juanda037@outlook.
com).

THAMNOPHIS CYRTOPSIS (Black-necked Gartersnake). PRE-
DATION. Thamnophis cyrtopsis are diurnal generalist natricines 
found in the southwestern United States, Mexico, and Guatema-
la (Rossman et al. 1996. The Garter Snakes: Evolution and Ecol-
ogy. University of Oklahoma Press, Norman, Oklahoma. 332 pp.). 
Within desert-scrub biomes, this species occupies riparian areas 
where it forages for amphibians and other prey (Fleharty 1967. 
Southwest. Nat. 12:207–229; Rossman et al. 1996, op. cit.). In Ari-
zona, T. cyrtopsis is known to shift foraging strategies depending 
on season and streamflow levels (Jones 1990. Southwest. Nat. 
35:115–122); thus, this snake can often be found near drying 
bodies of water during drought. The abundance of T. cyrtopsis 
and its fidelity to low-flow pool foraging sites (or parturition 
sites, see Jones 1990, op. cit.) renders the species vulnerable to 
several predators.

The wide-ranging Diadophis punctatus (Ring-necked 
Snake) is a dietary generalist. Prey items include amphibians, 
earthworms, reptiles, and other invertebrates. Some 
northwestern Thamnophis species have been detected in the 
stomachs of D. p. occidentalis (O’Donnell et al. 2007. Toxicon 
50:810–815). However, the crepuscular subspecies D. p. regalis 
(Regal Ring-necked Snake) is larger than most infraspecifics and 
is known to be predominantly ophiophagous—documented prey 
includes lizards and snakes, including Hypsiglena (nightsnakes), 
Lampropeltis (kingsnakes; juveniles), Sonora (groundsnakes), 
Tantilla (black-headed snakes; Gehlbach 1974. Herpetologica 
30:140–148.; Wood et al. 2016. Herpetol. Rev. 47:146; French 2017. 
Herpetol. Rev. 48:448), and under controlled settings, D. p. regalis 
venom proved fatal to neonate Pantherophis (Elaphe) guttatus 
(Cornsnake), T. elegans vagrans (Wandering Gartersnake), and 
Salvadora hexalepis (Western Patch-nosed Snake; Hill and 
Mackessy 2000. Toxicon 38:1663–1687).

Fig. 1. Tantilla supracincta from Colombia. A) IAvH-R 1942; B) in-life 
photograph of 2018 record. 1A) 
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At 0830 h on 18 July 2019, we came upon an adult D. p. regalis 
grasping a neonate T. cyrtopsis on the edge of a sandy-bottomed, 
drying pool in Sabino Creek within the Sabino Canyon Recreation 
Area, Tucson, Arizona, USA (32.31817°N, 110.81115°W; ± 15 m; 
WGS 84; 835 m elev.). The D. p. regalis had a hold of the T. cyrtopsis 
with only a small anterior portion of its body and the rest of the 
snake was elongated over the partially shaded shore substrate 
consisting of course sand and damp, matted vegetation roots. 
We did not notice the snakes until we were only ca. 1 m away. 
Although we immediately stopped, our proximity caused the D. 
p. regalis to drop its prey and retreat into a crevice underneath 
a nearby boulder (ca. 55 × 35 × 30 cm), ca. 10 cm away. The 
neonate T. cyrtopsis was still alive but had a noticeable vertebral 
kink about midway down its body and moved sluggishly (Fig. 
1A)—likely due to grasping envenomation (see Gehlbach 
1974, op. cit.; Smith and Robinson 2018. Herpetol. Rev. 49:130). 
Because we caused the interruption—and the dire condition 
of the neonate—we moved the T. cyrtopsis just in front of the 
rock crevice, which it retreated into. The D. p. regalis appeared 
to reengage the neonate T. cyrtopsis (Fig. 1B). We revisited the 
locality ca. 3 h later and neither snake was present.

Both adult and neonate T. cyrtopsis are routinely encountered 
foraging at sandy-bottomed drying pools (depth < 10 cm) left 
during periods of low surface flow along Sabino Creek during 
summer drought periods (Lazaroff et al. 2006. Amphibians, 
Reptiles, and Their Habitats at Sabino Canyon. University 
of Arizona Press, Tucson, Arizona. 158 pp.). One of us (BRB) 
incidentally observed four separate observations of D. p. regalis 
within a 0.84 km stretch of dry creek bed over 20 days prior to this 
observation, all in the morning hours (0920–1115 h) at localities 
recently or currently occupied by T. cyrtopsis of various size and 
age-classes, suggesting that D. p. regalis may preferentially forage 
for neonate T. cyrtopsis along drying pools. We thank A. M. Durso 
and J. D. Willson for helpful comments on this note.

BRIAN R. BLAIS (e-mail: opheodrys1@gmail.com) and ALEX BIN-
FORD-WALSH, School of Natural Resources and the Environment, Uni-
versity of Arizona, 1064 E. Lowell St. Tucson, Arizona 85721, USA (e-mail: 
alexbinfordwalsh@gmail.com).

THAMNOPHIS SIRTALIS CONCINNUS (Red-spotted Garter-
snake). DIET. Thamnophis sirtalis are known to consume a wide 
variety of prey (Rossman et al. 1996. The Garter Snakes. Univer-
sity of Oklahoma Press, Norman, Oklahoma. 332 pp.; Ernst and 
Ernst 2003. Snakes of the United States and Canada. Smithson-
ian Institution Press, Washington, D.C. 668 pp.). The species’ di-
etary preferences include amphibians, fish, and annelid worms; 
insects are much less frequently reported. Thus, I here relate an 
observation of T. sirtalis feeding on larvae of the dragonfly Anax 
junius.

On 2 August 2019, I was conducting fieldwork at a drying 
wetland in the Tualatin River floodplain in northwestern 
Oregon (Washington County; 45.5047°N, 122.9900°W; WGS 
84; 39 m elev.). Mosquitofish (Gambusia affinis) and a variety 
of invertebrates, including backswimmers (Notonectidae), 
water boatmen (Corixidae), water bugs (Belostomatidae), and 
dragonfly nymphs (Aeshnidae) were concentrated in the pool. 
At ca. 1600 h, I observed a female T. s. concinnus (875 mm SVL) 
fishing in the pool. The T. sirtalis was fishing by submerging 
its head, opening its mouth, and waving its head around. Any 
fish which swam close to or touched the T. sirtalis triggered a 
rapid head movement, usually a sideways ‘sweep’ of the head. I 
watched the snake feed for ca. 20 min. During this time, the snake 
captured ca. 11 adult G. affinis (ca. 30–50 mm total length [TL]) 
and three large dragonfly nymphs (ca. 50 mm TL), swallowing 
them while submerged. A fourth dragonfly nymph was ignored 
on at least three occasions; the snake moved its head past the 
nymph, but the nymph did not move, and the snake did not show 
any interest in it. Following my observation, I caught several 
identical dragonfly nymphs and kept them until transformation; 
all belonged to the species Anax junius (Kerst and Gordon 2011. 
Dragonflies and Damselflies of Oregon. Oregon State University 
Press, Corvallis, Oregon. 304 pp.). 

To the best of my knowledge, this is only the second report 
of T. sirtalis eating any odonate prey. In an examination of 1,059 
stomachs of T. sirtalis parietalis, Gregory and Stewart (1975. 
Can. J. Zool. 53:238–245) found the remains of odonate nymphs 
(species not identified) in a single stomach. This finding, 
along with the scarcity of reports in the literature, suggests 
that dragonfly nymphs may not be a preferred food. Although 
I cannot account for individual taste, it is possible that the A. 
junius nymphs were consumed simply because they were in 
the same place as the G. affinis—a spot where the scent of fish 
prey was concentrated—and the nymphs moved at the wrong 
time. It is certainly also possible that the T. sirtalis, a female 
which appeared to have recently given birth, exhibited broader-
than-typical prey preference in her attempt to recover fat stores 
following parturition. The subject warrants further investigation, 
and I welcome observations from other researchers.

Special thanks to L. Trunk and the City of Hillsboro for 
permission to conduct research at Jackson Bottom Wetlands 
Preserve.

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

TRIMERESURUS ERYTHRURUS (Red-tailed Pit Viper). 
REPRODUCTION. Trimeresurus erythrurus is a poorly known, 

Fig. 1. A) Neonate Thamnophis cyrtopsis with apparent vertebral 
injury (red arrow) after being grasped by ophiophagous Diadophis 
punctatus regalis in Tucson, Arizona; B) The D. p. regalis appears to 
reengage the T. cyrtopsis after it enters the same rock crevice. 
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arboreal, mostly nocturnal snake that feeds on birds, lizards, 
frogs, and small mammals. Newborns measure 230–260 mm TL 
and adults can reach up to 1050 mm TL (Whitaker and Captain 
2008. Snakes of India: The Field Guide. Draco Books, Chennai, 
India. 495 pp.). Their distribution includes northeastern India, 
Bangladesh, Bhutan, Nepal, Myanmar, and Thailand (Das and 
Das 2017. A Naturalist’s Guide to the Reptiles of India, Bangladesh, 
Bhutan, Nepal, Pakistan and Sri Lanka. Prakash Books India Pvt. 
Ltd., New Delhi, India. 176 pp.). They are found up to an elevation 
of 2000 m along mountain streams on the slopes of monsoon 
forest and are reported to produce up to 14 neonates (Orlov et al. 
2002. In Schuett et al. [eds.], Biology of the Vipers, pp. 345–361. 
Eagle Mountain Publishing, Eagle Mountain, Utah). Herein, we 
report a new observation on the maximum number of neonates 
in a litter for this species.

A gravid female T. erythrurus (Departmental Museum of 
Zoology Department, Mizoram University [MZMU] 1612: 825 
mm SVL) was found crossing a road at 1959 h on 7 June 2019 
in Sumsuih, Mizoram, northeast India (23.46688°N, 92.74429°E, 
WGS 84; 1389 m elev.). It was captured and relocated to the 
Developmental Biology and Herpetology Laboratory at Mizoram 
University. On 11 June 2019, it gave birth to 15 neonates (MZMU 
1392–1406) measuring 207–242 mm SVL, which is a new record 
for the maximum number of neonates from a single litter. 
Another gravid female (MZMU 1452: 735 mm SVL) collected 
on 4 May 2019 from Tamdil National Wetland (23.73624°N, 
92.95260°E, WGS 84; 780 m elev.) by Lalbiakzuala gave birth to 10 
neonates (MZMU 1272–1281) on the same day.

This work was conducted under permission for herpe-
tofaunal collection throughout Mizoram No.A.33011/2/99-
CWLW/225 issued by the Chief Wildlife Warden, Environment, 
Forest and Climate Change Department, Govt. of Mizoram, 
India. We are very grateful to the coordinator, DBT State 

Biotech-Hub, Department of Biotechnology, Mizoram Univer-
sity; DST-SERB, New Delhi, Govt. of India for their financial 
support and to Lalmuansanga and Gospel Zothanmawia Hmar 
for their help in the field survey.

H. T. LALREMSANGA (e-mail: htlrsa@yahoo.co.in), LALBIAKZUALA 
(e-mail: bzachawngthu123@gmail.com), and LALRINSANGA, Depart-
ment of Zoology, Mizoram University, Tanhril 796004, Aizawl, Mizoram, 
India (e-mail: mxyzptlk,ralte@gmail.com); MICHAEL VANLALCHHUA-
NA and ANDREW VANLALLAWMA, Department of Biotechnology, 
Mizoram University, Tanhril 796004, Aizawl, Mizoram, India; H. LALT-
LANCHHUAHA, Biodiversity and Nature Conservation Network, Aizawl 
796001, Mizoram, India (e-mail: tlanahrahsel142@gmail.com).

TRIMORPHODON TAU (Mexican Lyresnake). DIET. Trimor-
phodon tau is a nocturnal snake, widely distributed in Mexico 
in seasonally dry habitats along the slopes and foothills of the 
Sierra Madre Occidental, Oriental and del Sur, and in the Cen-
tral Plateau (Norman and McDiarmid 1984. Cat. Amer. Amphib. 
Rept. 354:1–2). Although the diet of this species is recognized 
as being composed mainly of lizards of the genera Aspidosce-
lis and Sceloporus (McDiarmid and Scott 1970. Los Angeles Co. 
Mus. Nat. Hist. 179:1–43), there are few reports that document 
specific prey consumption. At 0325 h on 27 March 2018, we 
collected an adult T. tau (62 cm SVL; deposited in the herpeto-
logical collection of the Benemérita Universidad Autónoma de 
Puebla [EBUAP] 2505) on the ground near Ameyalpa Stream, 
in a xeric scrubland located in La Magdalena Cuaxixtla, Mu-
nicipality of Tecali de Herrera, Puebla, Mexico (18.8835°N, 
97.9526°W; WGS 84; 2041 m elev.). Upon dissection, we found 
an intact adult male Sceloporus spinosus (Eastern Spiny Lizard; 
9.39 cm SVL; EBUAP 2810) swallowed headfirst. It has been 
documented that T. tau feeds on S. cyanogenys (Contreras-Loz-
ano et al. 2007. Herpetol. Rev. 38:82–83) and S. horridus (Canse-
co-Márquez and Gutiérrez-Mayén 2010. Anfibios y Reptiles del 
Valle de Tehuacán-Cuicatlán. CONABIO, CUICATLÁN A.C., and 
BUAP, Mexico. 302 pp.), but this is the first case of predation on 
S. spinosus. However, since T. tau is sympatric with S. spinosus 
in this region of central Puebla, and given Trimorphodon pre-
dation habits, the presence of S. spinosus as prey item is not 
unexpected.

RICARDO LURÍA MANZANO (e-mail: doumbek@hotmail.com), 
ENRIQUE CANTE BAZÁN (e-mail: cante662@gmail.com), and GUADA-
LUPE MÉNDEZ ALLENDE, Facultad de Ciencias Biológicas, Benemérita 
Universidad Autónoma de Puebla, Apdo. Postal 72570, Puebla, México.

UROPELTIS CF. MACROLEPIS (Bombay Shield-tailed Snake). 
PREDATION. Uropeltis macrolepis is a medium-sized uropeltid 
snake found in the northern Western Ghats of India (Pyron et 
al. 2016. Zoosystema 38:453–506). It is a polymorphic species, 
with unpatterned, striped, ocellated, speckled and broken-
striped populations (see photos in Whitaker and Captain 2004. 
Snakes of India: The Field Guide. Draco Books, Chengalpattu, 
India. 481 pp.), some of which may represent additional cryptic 
species based on ongoing taxonomic revision of uropeltids. For 
the time being, all species identifications of uropeltids, espe-
cially those made without detailed morphological and molecu-
lar data, should be treated with caution.

Very few records of predation on any uropeltid snake have 
been reported in the literature. Sri Lankan species of Rhinophis 
are eaten by Bungarus ceylonicus (Ceylon Krait; Slowinski 1994. 
Herpetol. Rev. 25:51–53; De Silva 1987. The Snake 19:59–66), 
Uropeltis ellioti has been reported in the diet of Naja naja (Indian 

Fig. 1. Female Trimeresurus erythrurus with 15 neonates.
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Cobra; Mukherjee and Bhupathy 2004. Hamadryad 28:109–
110), U. macrolepis has been reported in the diet of Calliophis 
nigrescens (Striped Coralsnake; Lobo 2006. Hamadryad 30:200–
201), and other uropeltids are eaten by Cuon alpinus (Dhole or 
Asiatic Wild Dog; Krishnakumar et al. 2019. Zoo’s Print 34:38–40), 
wild boars, mongoose, other snakes, owls, and galliform birds 
(Shanker 1996. Resonance 1:64–70; Chandramouli and Ganesh 
2011. J. Asian Biodivers. 2:72–85), although exactly which species 
of uropeltid is normally not specified. Whitaker (1978. Common 
Indian Snakes. MacMillan, Madras, India. 154 pp.) reported an 
observation of predation on a uropeltid by Ahaetulla nasuta 
(Long-nosed Tree Snake) but did not specify which species of 
uropeltid.

At ca. 1530 h on 20 August 2007, one of us (HD) saw and 
videotaped an adult U. cf. macrolepis being eaten by an A. 
nasuta at Matheran, Raigad district, Maharashtra, India 
(19.01027°N, 73.27977°E; WGS 84; ca. 670 m elev.). The A. nasuta 
was hanging from a tree branch ca. 1.2 m off the ground. It had 
already captured the uropeltid (https://www.youtube.com/
watch?v=rU9N0aiKqWc), which struggled and tried to bite the 
A. nasuta in self-defense. Over the course of ca. 20 min, during 
which time the struggles of the uropeltid grew gradually weaker, 
the A. nasuta worked its way around to the head of its prey and 
consumed it completely. Presumably the time when defensive 
caudal displays known from other uropeltids (Melvinselvan 
and Nibedita 2016. Russ. J. Herpetol. 23:77–80) might have been 
deployed had already passed.

Ahaetulla nasuta is a large arboreal snake (max. 2 m total 
length) that is abundant and widespread throughout India and Sri 
Lanka and into southeast Asia (Whitaker 1978, op. cit.; Manthey 
and Grossmann 1997. Amphibien & Reptilien Südostasiens. 
Natur und Tier Verlag, Münster. 512 pp.). Species in the genus 
Ahaetulla eat mostly birds and lizards, with some records of 
small mammals, other snakes, frogs and tadpoles, fishes, and 
leeches (Henderson and Binder 1980. Contrib. Biol. Geol. 37:1–38; 
Karunarathna and Amarasinghe 2009. Sauria 31:53–54). However, 
relatively few documented records exist, and most information 
is found as generalizations in field guides or other summaries 
(Whitaker and Captain. 2008, op. cit.). Amphiesma stolatum 
(Buff-striped Keelback; Primrose 1904. J. Bombay Nat. Hist. Soc. 
15:347) and C. nigrescens (Kulkarni et al. 2011. Goa Wildwatch, 
< https://tinyurl.com/ahaetulla-calliophis>) are the only other 
snake species specifically reported in the diet of Ahaetulla. Wall 
(1905. J. Bombay Nat. Hist. Soc. 16:533–554) and more recent 
authors (e.g., Chowdhury et al. 2017. Herpetol. Rev. 48:444; Kartik 
2018. Herpetol. Rev. 49:333) described similar prey capture and 
subjugation behavior, which agrees with biochemical evidence 
that A. nasuta produce relatively simple venom that is effective 
at subduing reptilian prey but is injected over several minutes 
through a low pressure venom delivery system (Mackessy and 
Saviola 2016. Integr. Comp. Biol. 56:1004–1021).

We thank S. R. Ganesh, T. Huang, Y. Kalki, and A. Pyron for 
assistance confirming the identity of both species of snakes.

HARDIK DATANWALA, HD Aquaculture, Goa, India (e-mail: hardik@
go-pro.in); ANDREW M. DURSO, Department of Biological Sciences, Flor-
ida Gulf Coast University, Ft. Myers, Florida 33965, USA (e-mail: amdurso@
gmail.com).

XENOCHROPHIS PISCATOR (Checkered Keelback). ALBINISM. 
Xenochrophis piscator (recently suggested to be placed in the ge-
nus Fowlea: Purkayastha et al. 2018. Zootaxa 4514:126–136) is a 
common, medium-sized, non-venomous, oviparous natricine 

colubrid with a wide distribution throughout much of southern 
Asia. Its range includes most of India (Whitaker and Captain 
2008. Snakes of India: The Field Guide. Draco Books, Chennai, 
India. 495 pp.), Sri Lanka, southern Nepal, Bhutan, Bangladesh, 
eastern Pakistan and Afghanistan, and western Myanmar; pop-
ulations once bearing this name further to the east have been 
reassigned to X. flavipunctatus (Zhao and Adler 1993. Herpetol-
ogy of China. SSAR, Oxford, Ohio. 522 pp.; Vogel and David 2012. 
Zootaxa 3473:1–60), although relationships within the genus are 
still under study.

A juvenile female albino X. piscator (Fig. 1; 41.9 mm SVL, 
14.7 mm tail length) was killed by villagers and collected at 1905 
h on 5 March 2019 from Ariapota village, Egra block of Purba 
Medinipur District (21.8452°N, 87.567°E; WGS 84), West Bengal, 
India. The specimen is deposited in the Museum of Coastal 
Ecology Research Laboratory, Zoology department of Egra S.S.B. 
College (ESSBCR 95). To our knowledge this is the first report of 
albinism for X. piscator. Scale counts are as follows: keeled dorsal 
scales in 19:19:17 rows and yellowish in color; ventral scales 140 
and whitish in color; paired sub-caudal scales 61; rostral 1; inter-
nasals 2; prefrontals 2; nasals 2; loreal 1; supra-oculars 2; pre-
ocular 1; post-oculars 3; frontal 1; parietals 2; anterior temporals 
2; posterior temporals 2; supra-labials 9; 4th and 5th touching the 
eye on both sides while the 6th supra-labial is excluded by the 
3rd post-ocular. Eyes reddish and tongue pinkish in color. All 
the measured morphological parameters fall within the ranges 
described in Whitaker and Captain (2008, op. cit.). The lack of 
skin pigmentation, the reddish eyes and the pinkish tongue 
characterize the specimen as a total albino (Miranda et al. 1985. 
Hist. Nat. 5:121–124).

ARDHENDU DAS MAHAPATRA, Coastal Ecology Research Laborato-
ry, Department of Zoology, Egra S.S.B. College, Egra, Purba Medinipur, West 
Bengal, 721429, India (e-mail: ardhendudas1994@gmail.com); VISHAL 
SANTRA, Simultala Conservationists  (Foundation for Wildlife), Nalikul, 
Hooghly West Bengal, 712407, India (e-mail: vishal.herp9@gmail.com); SU-
DIPTA KR. GHORAI, Coastal Ecology Research Laboratory, Department of 
Zoology, Egra S.S.B. College, Egra, Purba Medinipur, West Bengal, 721429, 
India (e-mail: sudiptag8@gmail.com).

Fig. 1. Albino Xenochrophis piscator from Ariapota Village, West Ben-
gal, India. 
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